
File No. ___ 1 ..... 6'"""0..;;.9..;.;47"---__ _ Committee Item No. 4 ---------
Bo a rd Item No. 15 -----------

COMMITTEE/BOARD OF SUPERVISORS 
AGENDA PACKET CONTENTS LIST 

Committee: Land Use and Transportation 

Board of Superyisors Meeting 

Date -October 31, 2016 

Date l\loiternber- pt>t(p 

Cmte aoard 
D 

I 
D 
D 

~ 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 

~ 
D 
D 

I 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

OTHER 

Kl I I ~ 

~ I o· 
D D 
D .o 
D D 
D D 

Motion 
Resolution 
Ordinance 
Legislative Digest 
Budget and Legislative Analyst Report 
Youth Commission Report 
Introduction Form 
Department/Agency Cover Letter and/or Report 
Memorandum of Unde_rstaliding {MOU) · 
Grant Information Form 
Grant Budget · 
Subcontract Budget 
Contract/Agreement 
Form 126-: Ethics Commission 
Award Letter 
Application 
Form 700 
Vacancy Notice 
Information Sheet 
Public Correspondence 

{Use back side if additional space is needed) 

Q,EQA :t>~-\erMi nafi O'Yl 

1=indin(6S 
~clions u.s+ 
101(, Coi\iflrrni ~ Code. 
~14> 'mem()l'fiCJl'\&?\\ Co~ 

Completed 'by: --=-A-=li=-sa~S""""'om-'-'-e""""'r-=a _______ Date October 27; 2016 
Completed by: A\i&Q &orncY11\ . 4187 Date Nb'lth\Der' '\,~~~ 



FILE NO. 160947 ORDINANCf 'J. 

1 [Existing· Building Code - Enactment of New Code] 
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Ordinance enacting a 2016 San Francisco Existing Building Code consisting of the 

2016 California Existing Building Code with San Francisco amendments; adopting 

I enviroi:ime.ntal: fipcj_in.gs;and findings of lo~al conditions under the California Health and 

\1 Safety Code; providing for an operative d~te of'Janu~ry 1, 2017; and directing the Clerk 

\\ of the Board to forward the legislation to the California Building Standards . 

II Commission as required by State law. t.., 

l J NOTE: Unchanged Code text and uncodified text are in plain Aria'.~funt. 
i ~ Additions to Codes are in single-underline italics Times New Roman font. 
I ·

1

• Deletions to Codes are _i~ strikethFf!ugh ite1ics Times_ Z'lew R?man font. 
: 1 Board amendment additions are m double:..underhned Anal font. 
! i Board amendment deletions are in strikethrough Arial font.< ) 
I l Asterisks (* * · * *) indicate the omission of unchanged Code 
I j subsections or parts of tables. 

11 
'.j 

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

fl 
ii 
i I . Be it ordained by the People of the City and County of San Francisco: 

JI Section 1. Environmental Finding$. The Planning Department has determined that the ,, 

'j a~tions contemplated in this ordinance comply with the California Environmental Quality Act 

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

1. the Clerk of the Board of Supervisors in File No. 160947 and is incorporated her~in by 

1 j reference. The Board affirms this determination. .;{~ 

Section 2. General Findings. 

I (a) The State of California adopts a new California Building Standards ~ode every 
' . 
J. three years (the "triennial State Code") with supplements published in intervening years. The 
Ii 
11 
1· 
II 
j Building Inspection Commission 

I 1 BOARD ~: ~u~~~v~;.~R~. ' ....... 
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1 triennial State Code goes into effect throughout the State of California 180 days after its 

2 publication by the California Building Standards Commission or at a later date established by 

3 the Commission. 
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(b) The California Building Standards Code is contained in Title 24 of the California 

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

/I the State agencies with jurisdiction over the subject matter. The California Existing Building. 

j J · Code is Part 10 of Title 24 of the California Code of Regulations. The 2016 California Existing 

I\ Building Code will go into effect throughout C~lifornia on January 1, 2017. . · 

ll (c) Local jurisdictions must enforce the California Building Standards Code but they 
j! . 
! I may also enact more restrictive building standards that are reasonably necessary because of 
II 

jj local conditions caused by climate, geology, or topogr~~hy. Local amendments may be made 

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

! \ amendments previously adopted are not automatically applicable to a new triennial State 
Ii . 
j i Code. Rather, they must be re-enacted with the required findings. of local conditions, 
I' 

Ii expressly made applicabl~ to the new triennial State C~de, and with an operative date no 
II ,, 
I! . 

! I earlier than the effective date of the new State Code. 
!i . . 
II (d) San Francisco's existing building requirements currently are contained in 

11 Chapter 34 of the Building Code. . · 

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

11 considered and approved San Francisco's amendmentsto the 20rn California Existing 

I\ Building Code at a duly noticed public hearing that was held on August 17, 2016. 
I . 

I 
1 Section 3. Findings regarding Local Conditions. 

1! (a) California Health and Safety Code Sedions 1795.8.7 and 18941.5 provide that 
./ 
ii . 
1 I before making any changes or modifications to the California Existing Building Code and any 

11 ·. . 

1! ' 
I' 
\[I Building Inspection Commission I BOARD OF SUPERVISORS Page2 
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I 
I . . 
I 

· other applicable provisions published by the California Buil~ing Standards Commission, the 

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

I

! reasonably necessary because of specified local conditions. The local amendments together · 

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

'1 · before the local changes or modifications can go into effect. 

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

II with respect to local climatic, geological, topographical, and 0th.er conditions. A specific list of 

\ 1

1 

findings that support San Francisco'.s modifications to the 2016 California Existing Building 

l Code, with a section-by-section correlation of each modification with a specific numbered 
ij 

\[ finding, are contained in Exhibit A entitled "Standard Findings .for San Francisco Building 
11 . 
11 Standards Code Amendments." 

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

[I the Board of Supervisors finds and determines that the local conditions described in Exhibi~ A 
ll . 
i constitute a general summary of the most significant local conditions giving rise to the need 
I . ~ 

I for modification of the 2016 California Existing Building Code provisions published by the 
I . 

I California Building Standards Commission. The Board of Supervisors further finds and 
I l determines that the proposed modifications.are reasonably necessary based upon the local 

conditions set forth in Exhibit A. 

I . . . . 
I\ Section 4. Enactmentof 2016 San Francisco Existing Building Code. The 2016 San 

11 Francisco Existing Building Code is hereby enacted. It consists of the 2016 California Existing 

! Building Code as amended by San Francisco. San Francisco's existing building requirements, 

which are contained in Chapter 34 of the 2013 San Francisco Building Code, are re-enacted 

\ and expressly made applicable to the 2016 California Existing Building Code. Gopie? of the · 

J 2016 California Existing Building Code and the stand-alone San Francisco amendments are 

I 
Building Inspection Commission 
BOARD OF SUPERVISORS 
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'I I . 
I 
! 

Ji 

I 
1 declared to be part of Board File No. 16094 7 and are incorporated into this ordinance by 

2 reference as though fully set forth. Additions to the 2016 California Existing Building Code are 
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Section 7. Effective and Operative Dates. This ordinance shall become effective 30 

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

11 retu.rns the ordinance unsigned ~r does not sign the ordinance within ten days of receiving it, 

J 1

1 

or the Board of Supervisors overrides the Mayor's veto of the ordinance. This ordinance shall 
I . \ l take effect and be in full force on and after either Janua_ry 1, 2017 or its effective date if the 

Ii effective date is later. 

11 I. 
i 

l 
Building Inspection Commission 
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1 Section 8. Directions to Clerk. Upon final passage of this ordinance, the Clerk of the 

2 Board of Supervisors is hereby directed to transmit this ordinance with the Exhibit A 

3 attachment and the San Francisco modifications to the 2016 California Existing Building Code 

4 I to the California B·uilding Standards Commission pursuant to the applicable provisions of 
! . 

5 I State law. 
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I APPROVED AS TO FORM: 
i DENNIS J. ERRERA, City Attorney 

l 
. By: 

I 
II 

.II 
!· 
ii 

ITH A. BOYAJIAN 
puty City Attorney 

n:\land\as2016\1600669\01130885.docx 
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FILE NO. 160947 

LEGISLATIVE DIGEST 

[Existing Building Code - Enactment of New Code] 

Ordinance enacting a 2016 San Francisco Existing Building Code consisting of the 
2016 California Existing Building Code with San Francisco amendments; adopting 
·environmental findings and findings of local conditions under the California Health and 
Safety Code; providing for an operative date of January 1; 2017; and directing the Clerk 
of the Board to forward the legislation to the California Building Standards · 
Commission as required by S~ate law. 

Existing Law 

The California Existing Building Code regulates additions, alterations, or repairs to existing 
buildings, structures, and property. In San Francisco, the requirements for existing buildings 
currently are contained in Chapter 34 of the Building Code. 

Amendments to Current Law 

On January 1, 2017, a 2016 California Existing Building Code will go into effect throughout the 
State. In this State Code adoption cycle, San Francisco will enact a new San Francisco 
Existing Building Code and incorporate into it the requirements of Chapter 34 of the 2013 San 
Francisco Building Code as amendments to the 2016 California Existing Building Code ("San 
Francisco Amendments"). · 

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

Background Information 

The State of California adopts a .new California Building Standards Code every three years 
(the "triennial State Code") with supplements published in intervening years. The triennial 
State Code goes into effect throughout the State 180.days after its publication by the 
California Building Standards Commission or at a later date establi~hed by the Commission. 
In the current triennial State Code adoption cycle, the California Building Standards Code will 
go into effect on January 1, 2017. The California Building Standards Code is contained in Title 
24 of the California Code of Regulations, and consists of several parts that are based upon 
model codes ·with amendments made by the State agencies with jurisdiction ·over the subject 
matter. The California Existing Building Code is Part 10 of Title 24 of the California Code of 
Regu·lations. 

BOARD OF SUPERVISORS 
4193 
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FILE NO. 160947 

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

n:\legana\as2016\1600669\01131593.doc 
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BOARD of SUPERVISORS 

October 6; 2016 

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

Dear Ms. Gibson: 

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

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

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

File No. 160946 
Ordinance repealing the· 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 
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File No. 160947 
Ordinance enacting a 2016 San Francisco Existing Building Code consisting of 
the 2016 California Existing Building Code with San Francisco amendments; 
adopting environmental findings and findings of local conditions under the 
California Health and Safety Code; providing for an operative date of January 1, 
2017; and directing the Clerk of the B.oard to forward the legislation to the 
California Building Standards Commission as required by State law. 

File No.. 160948 
Ordinance repealing the 2013 Green Building Code in its entirety and enacting a 
2016 Green Building Code consisting of the 2016 Ca1ifornia Green Building 
Standards Code as amended by San Francisco; adopting environmental findings 
and findings of local conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board of Supervisors to forward the legislation to the California Building 
Standards Commission ~s required by State law. 

File No. 160949 . 
Ordinance repearing the 2013 Mechanical Code in its entirety and enacting a 
2016 Mechanical Code consisting of the 2016 California Mechanical Code as 
amended by San Francisco; adopting environmental findings and findings of local 
conc:Utions under the California Health and Safety Code; providing an operative 
date of January 1 r 2017; and directing the Clerk of the Board of Supervisors to 
forward the legisiation to the California Building Standards. Commission as 
. required- by State law. 

File No. 16'095.0 
Ordinance repealing the 2013 Plumbing Code in its. entirety and enacting a 2016 
Plumbing Code consisting of the 2016 California Plumbing Code as amended by 
San Francisco; adopting. environmental findings and findings of local conditions 
.under the California Health and Safety Code; providing an operative date of 
January 1, 2017; ~nd directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 

This legislation is being transmitted to you for environmental review. 

Attachment 

Angela Calvi~e Board 

rf?t-. By: ~era, Legislative Deputy Director 
Land Use and Transportation Committee 

Not defined as a project under CEQA Guidelines 
Sections 15378 and 15060(c) (2) because they do not 

result in a physical change in. the environment. 

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

Joy Dlgltally signed by Joy Navarrete 
ON: cn,,.Joy Navarrete, o .. Plannlng, 
oucEnvlronmentalPlannlng, 

. emall=Joy.navarrele@Sfgov.org, 

Navarrete ~:~~'°'""'"."''"-OrOO' 
2 
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Proposed 2016 San Francisco Building/Existing 
Building/Electrical/Plumbing/Mechanical/Green Building 

Code Amendment Correction List 

PROPOSED 2016 SAN FRANCISCO BUILDING CODE AMENDMENTS 
CORRECTIONS 

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

Finding Table Correction 
Section No. 

102A.4.l Section 102A.4.1 has been deleted in the Finding Table. 
102A.4.2 Section 102A.4.2 has been deleted in the Finding Table. 
102A.7.1 Section 102A.7.1 has been deleted in the Finding Table. 
102A.7.2 Section 102A.7.2 has been deleted in the Finding Table. 
102A.7.3 Section 102A.7.3 has been deleted in the Finding Table. 
102A.10 Section 102A.10 has been deleted in the Finding Table. 
103A.5 Section 103A.5 has been added to the Finding Table. 
106A.l.14 Section 106A.l.14 has been added to the Finding Table. 
106A.3.l Section 106A.3.l has been added to the Finding Table. 
1011.5.5.1 Section 101 lA.5.5.l has been added to the Finding Table. 
Chapter llD Chapter 1 lD has been added to the Finding Table. 
1207 Section 1207 has been corrected in the Finding Table. 
1312A.1 A typo in Section l 312A.1 has been corrected. 
1510.10 Section 1510.10 has been corrected. 
1705.1.1 Section 1705.1.lhas been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO EXISTING BUILDING CODE AMENDMENTS 
CORRECTIONS 

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

Finding Table Correction 
Section No. 

326.4.1 Section 326.4.l has been added to the Finding Table .. 
326.4.2 Section 326.4.2 has been added to the Finding Table. 
404D.2.l Section 404D.2.1 has been added to the Finding Table. 
Table4D-A Table 4D-A has been added to the Finding Table. 
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Table403E Table 403E has been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO PLUMBING CODE AMENDMENTS 
CORRECTIONS 

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

Finding Table Correction 
Section No. 

603.3 . Section 603.3 has been added in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO ELECTRICAL CODE AMENDMENTS 
CORRECTIONS 

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

State language 
230.71 Section 230.71 ha.S been corrected by deleting the old San Francisco 

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

Finding Table Correction 
Section No. 

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

PROPOSED 2016 SAN FRANCISCO MECHANICAL CODE AMENDMENTS 
CORRECTIONS 

Finding Table Correction 
Section No. 

101.2 Section 101.2 has been deleted in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO GREEN BUILDING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
Chapter4 The title of Chapter 4 has been corrected. 
Chapter 5 The title of Chapter 5 has been corrected. 

Finding Table Correction 
Section No. 
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4.201.1 Section 4.201.1 in the Finding Table has been deleted. 
5.101.1 Section 5.101.lin the Finding Table has been deleted. 
5.201.1.2 Section 5.201.1.2 has been added to the Finding Table. 
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160947 

Section# 

202 

Section# 

301.1.4.2 

301.2 

301.2.1. 

301.2.2 

301.2.3 

314 

314.27 

314.27.1 

314.27.2 

314.27.2.1 

314.27.2.2 

314.27.2.3 

2013 San Francisco Existing Building Code 
Findings 

.CHAPTER 1 
NO S.F. AMENDMENTS 

CHAPTER2 
Finding# Section# Finding# Section# Finding# 

9 

CHAPTER3 

Finding# Section# Finding# Section# Finding# 

1,9 327 9 327.7 9 

1,9 327.1 9 327.8 9 

1,9 327.1.1 9 327.8.1 9 

1,9 327.1.1.1 9 327.8.1.1 9 

1,9 327.1.1.2 ·9 327.8.2 9 

1,5 327.1.1.3 9 327.8.2.1. 9 

1,5 327 .1.1.3.1 9 327.8.2.1.1 9 

1,5 327.1.1.3.2 9 327.9 9 

1,5 327.2 9 327.9.1 9 

1,5 327.3 9 327.9.1.1 9 

1,5 327.4 9 327.9.1.2 9 

1,5 327.4.1 9 327.9.1.3 9 
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160947 
. 314.27 .2.4 1,5 327.4.2 9 327.9.2 9 

314.27.2.5 1,5 327.4.2.1 9 327.9.3 9 

314.27.2.6 1,5 327.4.2.2 9 327.9.4 9· 

314.27.3 1,5 327.4.3 ·9 327.9.4.1 9 

314.27.4 1,5 327.4.4 9 327.9.5 9 

314.27.5 1,5 327.4.4.1 9 327.9.6 9 

314.27.5.1 1,5 327.4.4.2 9 327.9.6.1 9 

314.27.6 1,5 327.5 9 327.9.7 9 

314.27.7 1,5 327.5.1 9 327.10 9 

314.27.8 1,5 327.5.1.1 9 327.10.1 9 

314.27.8.1 1,5 327.5.1.2 9 327.10.2 9 

314.27.8.2 1,5 327.5.1.3 9 327.11 9 

314.27.8.3 1,5 327.5.1.4 9 327.11.1 9 

314.27.8.4 1,5. 327.5.1.5 9 327.11.2 9 

326 9 327.5.1.6 9 327.12 9 

326.1 9 327.5.1.7 9 328 9 

326.2 9 327.5.1.8 9 328.1 9· 

326.2.1 9 327 . .5.1.9 9 328.2 9 

326.2.2 9 327.5.1.10 9 328.2.1 9 

326.3 9 327.5.2 9 328.2.2 9 

326.3.1 9 327.5.3 9 328.3 9 

326.3.1.1 9 327.5.4 9 328.3.1 9 

326.3.1.2 9 327.5.5 9 328.3.2 9 
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160947 

326.3.1.3 9 327.5.6 9 328.3.2.1 9 

326.3.2 9 327.5.6.1 9 328 .. 3.3 9 

326.3.2.1 9 327.5.7 9 329 9 

326.3.2.2 9 327.5.8 9 329.1 9 

326.3.2.3 9 327.6 9 329.1.1 9 

326.3.3 9 327.6.1 9 329.2 9 

326.3.3.1 9 327.6.2 9 3~9.3 9 

326.3.3.2 9 327.6.3 9 329.4 9 

326.3.3.3 9 327.6.3.1 9 329.5 9 

326.3.4 9 327.6.3.2 9 329.6 9 

326.3.4.1 9 327.6.3.3 9 329.7 9 

326.3.4.2 9 327.6.3.4 9 329.8 9 

326.3.4.3 9 327.6.3.5 9 

326.4 9 327.6.3.6 9 

326.4.1 9 327.6.3.7 9 

326.4.2 9 327.6.4 9 

326.5. 9 

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

401 9 403.12 9 404.4 1 

401.1.2 9 403.12.1 9 404.4.1 1 
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. 160947 

401.6 2,3,5 403.12.2 9 404.4.2 1 

401.7 1 403.13 9 407 1,5 

401.8 2,4 404 9 407.4.1 1,5 

401.9 2,4 404.1.1 1 409 5 

402 9 404.2.1 . 1 409.2 5 

402.6 9 

402.7 1 

403 1 

CHAPTER4A 
Section# Finding# Section# Finding# Section# Finding# 

401A. 1,9 404A.2.2.2 1,9 405A.4 1,9 

402A. 1,9 404A.2.3 1,9 405A.5 1, 9 

403A 1,9 404A.2.4 1, 9 405A.6 1,9 

404A 1,9 404A.2.5 1,9 405A.7 1, 9 

404A.1 1,9 404A.2.6 1,9 405A.8 1,9 

404A.2 1,9 405A. 1,9 406A 1,9 

404A.2.1 1,9 405A.1 1,9 407A. 1,9 
FIGURE 

404A.2.2 1,9 405A.2 1,9 4A-1 1,9 
TABLE 4A-

404A.2.2. 1 . 1,9 405A.3 1,9 A 1,9 

CHAPTER48 
Section# Finding# Section# Finding# Section# Finding# 

4018 1,9 4088.5 1 4128.2.2.3 1 

4028 1,9 4088.6 1 4128.2.3 1 
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160947 

4028.1 1,9 4088.7 1 4128.3 1 

4028.2 1,9 4098 1 4128.4 1 

4028.3 1,9 4098.1 1 4128.4.1 1 

4028.4 1,9 4098.2 1 4128.4.2 1 

4028.5 1,9 4108 1 4128.5 1 

4028.6 1,9 4108.1 1 '4138 1 

4028.6.1 1,9 4108.2 1 4138.1 1 

4028.6.2 1,9 4108.3 1 4138.1.1 1 

4038 9 4108.4 1 4138.1.2 1 

4048 9 4118 1 4138.1.3 1 

'4048.1 9 4118.1 1 4138.1.4 1 

4058 9 4118.2 1 4138.1.5 1 

4058.1 9 4118.3 1 4138.1.6 1 

4058.2 9 4118.3.1 1 4138.2 1 

4058.3 9· 4118 3.2 1 4138.3 1 

4068 1 4118 3.3 1 4138.4 1 

4068.1 1 4118 3.4 1 4138.5 1 

4068.2 1 4118 3.5 1 4138.5.1 1 

4068.3 1 411 B.4 1 4138.5.2 1 

4068.3.1 1 · 411 B.4.1 1 4138.5.3 1 

4068.3.2 1 411 B.4.2 1 4138.6 1 

4068.3.2.1 1 411 B.4.3 1 4138.7 1 
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4068.3.2.2 1 4118.4.4 1 4138.7.1 1 

4068.3.3 1 4118.4.5 1 4138.7.2 1 

4068.3.3.1 1 4118.4.5.1 1 4138.8 1 

4068.3.3.2 1 · 4118.4.5.2 1 4138.9 ·1 

4068.3.3.3 1 4118.4.5.3 1 4138.10 1 

4068.3.3.4 1 4118.5 1 4148 1 

4068.3.3.5 1 411 B.6 1 4148.1 1 

4068.3.3.6 1 4118.6.1 1 4148.2 1 

4068.3.3.7 1 4118.6.2 1 4148.3 1 

4078 1 4118.6.3 1 4158 1 

4078.1 1 A11B.6.4 1 4158.1 1 

4078.2 1 4118.7 1 4158.2 1 

4078.3 1 . 4118.7.1 1 4158.3 1 

4078.4 1 4118.7.2 1 4158.4 1 

4088 1 4118.8 1 4158.5 1 

4088.1 1 4128 1 4168 1 

' 

4088.1.1 1 4128.1 1 4168.1 1 

4088.1.2 1 4128.2 1 4168.2 1 

4088.2 1 4128.2.1 1 4168.3 1 

4088.3 1 4128.2.2 1 4168.4 1 

4088.4 1 4128.2.2.1 1 
FIGURE 
48-1 1 4128.2.2.2 1 
FIGURE TABLE 
48-2 1 48-C 1 
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TABLE TABLE 
4B-A 1 4B-O 1 
TABLE TABLE 
4B-B 1 4B-E 1 

CHAPTER4C' 
Section# Finding# Section# Finding# Section# Finding# 

401C 1,9 403C 1,9 

402C 1,9 404C 1,9 

CHAPTER4D 
Section# Finding# Section# Finding# Section# Finding# 

4010 1,9 4050 1,9 4060 1,9 

4020 1,9 4050.1 1,9 4060.1 1,9 

4030 1,9 4050.2 1,9 4060.2 1,9 

4040 1,9 4050.3 1,9 4060.3 1,9 

4040.1 1,9 4050.4 1,9 4060.4 1,9 

4040.2 1,9 4050.4.1 1,9 4060.5 1,9 

4040.2.1 1,9 4050.4.2 1,9· 4060.6 1,9 

4040.2.2 1,9 4050.4.3 1,9 Table 40-A 1,9 

4040.3 1,9 4050.5 . ·1,9 

4040.4 1,9 4050.6 .. 1,9 

4040.4.1 1,9 4050.6.1 1,9 

4040.4.2 1,9 

4040.4.3 1,9 

4040.5 1,9 
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CHAPTER4E 
Section# Findina # Section# Finding# Section# Finding# 

401E 9 403E.3 1,9 404E.4 9 

402E 9 404E 9 405E 9 

403E 9 404E.1 9 406E 9 

403E.1 9 404E.2 9 Table403E 9 

403E.2 9 404E.3 9 
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PROPOSED SAN F NCISCO EXISTING 
BUILDING CODE AMENDMENTS -

· - -2016 Edition -

Chapter 1 
SCOPE AND ADMINISTRATION 

----.....----------....... ,~:,;i;~:(,· .. :::~'.'.l)~,.·· 

No San Francisco Amendments. 

·: 

Add the following sectkY.~~ 

DISPROPORTIONATED 

Chapter 
DEFINITION-

1. The 0.3-second spectral ac~~f~ration at the building site as estimated by the United 
States Geological Survey for lfl~:'earthguake in question is not more than 0.40 g; and 

···:Ji~¥J~;/' 

2. In any story, the .vertical elements of the lateral force-resisting system have suffered 
damage such that the lateral load-carrying capacity of the structure in any 
horizontal direction has been reduced by more than 10 percent from its pre-damage 
condition. 

. Chapter 3 
PROVISIONS FOR ALL COMPLIANCE 

METHODS 

SECTION 301-ADMINISTRATION 
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301.1.4.2 Replace item 2 as follow: 

301.1.4.2 Compliance with reduced International Building Code-level seismic forces. 

2. Except where these requirements are triggered by Section 403.12, structures or 
portions of structures that comply with the requirements of the applicable chapter 
in Appendix A as specified in Items 2.1 through 2.5 and subject to the limitations of 
the respective Appendix A chapters shall be deemed,to comply with this section. 

301.2 Add the following section: 

301.2 Minimum Lateral Force for Existing Buildings. 

301.2.1 General. This section is applicable to existing buildings ~};Iii.: invoked by SFEBC 
Section 403. This section may be used as a standard for voluntary upgrades. 

An existing building or structure.which has been brought into coni.pli~rl~~;with the lateral 
force resistance requirements of the~San.Francisco Building Code in effect oh or after ;May-
21, 1973 the dates shown in Table 30-t~2~1'~:shall be deemed to comply with this section 
except when a vertical extension or oihh aitetations are to be made which would increase. 
the mass or reduce the seismic resista1i'~~;'capacitYi6f the building or structure. Where 
multiple building types apply, the later a'pplicable;'O.a'fi:shall be used. Where none of the 
building types apply, compliance shall be '~f1tht(dis~reti~li\rifthe Director. Building type 
definitions are given in ASCE 41-13, Table '3fC")·.. .. " 

··~.~~:.~~i~\ 

TABL]j}·jof~~:i~ttit.ES REQUIRED TO DE~~a~STRATE BUILDING COMPLIANCE 

Building Type 

Wood Frame wood shea 

Floor-areas greater than 3;a&a':tt2 per level 

Steel moment-resisting frame (Types Sl & Sla) 

Steel concentrically brac.ed frame (Types S2 & S2a) 

Steel eccentrically braced frame (Types S2 & S2a) 

Buckling-restrained braced frame (Types S2 &S2a) 

Light metal frame (Type S3) 

Steel frame w/ concrete shear walls (Type S4) 

Steel plate shear wall (Type S6) 
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Model Code (for 
Date of Compliance reference) 

11111984 UBC 1976 

7/111999 UBC 1997 

12/28/1995 UBC 1994 

7 /111999 UBC 1997 

111/1990 UBC 1988 

11112008 IBC 2006 

11112008 IBC 2006 

12/28/1995 UBC 1994 

111/2008 IBC 2006 



Reinforced concrete moment-resisting frame (Type Cl) 

Reinforced concrete shear walls (Types C2 & C2a) 

Tilt-up concrete (Types PCl & PCla) 

Precast concrete frame (Types PC2 & PC2a) 

Reinforced masonry (Type RMl) 

Flexible diaphragms 

Reinforced masonry (Type RM2) 

Stiff diaphragms 

Seismic isolation or passive dissipation 

301.2.2 Wind forces. Buildings and struc 
as prescribed in San Francisco Building; Code 

12/28/1995 UBC 1994 

12/28/1995 UBC 1994 

7 /1/1999 UBC 1997 

11112008 · me 2006 

7 /1/1999 UBC 1997 

12/28/1995 UBC 1994 

7/111992 UBC 1991 

301.2.3 Seismic forces. Buildings and structures slli ·comply with the reduced 
International Building Code-level seismic forces, as defifi~'d in Section 301.1.4.2. applieable 
provisioBs of Seetions 1613, exeept that, when eompliane~"'1~yJt~ this seetion is required by 
Seetion 3401.10 then stt~.r.~s and elements may be desigil'~if~;ie, seisinie forees of not less 

.·~ ·.·•.·:.; .. ;. ,., ,'·'~ '.:: :r'··, ·. ':'·"'\L,b 

than 75 pereent of t~.~'§'~'.'.giv'~;:~,;.Seetion 1613, and the The buildfog separation limitations 
of Section ASCE 7"iefi:S~ction12~'.12.3 need ti& not be considered apply. 

" :.::'::(if::::11~j;., . j;·~~:::;;, . 
When upper floors are 'exempted from compliance by Section 403.12.2, the lateral forces 
generated by their masses"'~filin::l)~!fii~ltid:ed in the analysis and design of the lateral force 
resisting systems for the strengthened :dc'f8tY'Such forces may be applied to the floor level 
immediately above the topmost''strengthened'1fi.Ct()r and distributed in that floor in a 
manner consistent with the constrU:4;fi-0n and layout of the exempted floor. 

' proeedure inearporating inelastie behavior may be submitted and approved in aeeordanee 
with rules aBd regulations adopted by the Building Offieial pursuant to Seetion 104,,A ..... 2.1. 

SECTION 314-EXISTING HIGH-RISE BUILDINGS [SFM] 

314.27 Replace this section with the following seCtions: 

314.27 Automatic Sprinkler System - Existing High-rise Buildings 

314.27.1 General. Regardless of any other provisions of this code, every existing high-rise 
building as defined in San Francisco Building Code Section 403.1.l shall be provided with 
an approved automatic fire sprinkler system conforming to NFP A 13. 
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Existing high-rise buildings that are also qualified historical buildings as defmed in 
California Health and Safety Code Section 18950 shall be provided with an approved 
automatic fire sprinkler system when and as required by the State Historical Building 
Code. 

EXCEPTIONS: 

1. An apartment house, condominium or other building used as a Group R, Division 2 
Occupancy as defined in this code excluding tourist hotels as defmed in Section 
41.4(r) of the San Francisco Administrative Code. 

2. A mixed-use occupancy building containing a Group R,. Division 1 'or Group R, 
Division 2 Occupancy. /'·<';,., 

. _, .. f.: 

314.27.2 Additional. The following additif!lif~f,~~;uirements shall also apply: 
';;•;;~H~1 ~_4i··., 

· .... :.· •.··· 

314.27~2.1 Valves and devices. A sprinkler ~ci'rttrol ~alveind a waterflow detecting device 
shall be provided at the lateral connection to the'.riSer f:6t'~ii'ch floor. 

314.27.2.2 Signals. A separate and distinct superviso'ffsignal shall be provided to indicate 
a condition that will impair the satisfactory operation of tJ:it:hiorinkler system. This shall 
include, but not be limited.to, monitoring control valves, fire:::pump power supplies and 
pump running conditi6ii'~~:·sli~h.supervisory signals shall be all:D:tlhciated at a constantly 
attended building sicufi:fy coiitrol,center; when that location is not under constant 
supervision by quailfi~apersonn~1;•,the signals shall be transmitted to a remote monitoring. 
station in accordance witll"NFP A_ft2: 

~ :;;~~::~~-;':::·-,. ·~"<rt;;;; .:. 1 ::-:<:;~:;~:~;~~~;~~~: ~~:'.~~::_~ '.;::; ,::: .. :·· 
314.27.2{3 ;:''" 'atef.stlpply ... Tlie'.minimumAvater supply requirement for the sprinkler shall 
be det~.flilfued withC>iift~gard.toi'inside hos"e; sffeam demand. 

··.:~··'!::•';;, \. "':q~;~~"•,,,, 
314.27.2.4 q:1,•Standpipe conversion. Eiis'ting standpipes may be converted to sprinkler 
risers, provid~d.that they arefbydrostatit~lly tested for two hours 'at not less than 50 psi 
(345 Pa) in exce~s·:'ijf the maxiffiilln pressure to be maintained in the system. . 

314.27.2.5 Supp:~~:]~;&dditl.rinJil hangers, braces or other attachments for support of 
• existing standpipes whicb:::l1a:Ve.been converted in accordance with Section 314.27.2.4 shall 

be provided if they are ne~fssary to meet the requirements of NFP A 13. The installation of 
additional flexible fittings in such risers is not required. 

314.27.2.6 Pipe material. Any type pipe which has been listed by an approved testing 
agency for use in automatic sprinkler installations may be used when installed in 
accordance with its listing liinitations. 

314.27.3 . Permissible omissions. The following features required in new high-rise 
buildings are not required in systems installed under the provisions of this section: 

1. Redundant fire pump; 
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2. Secondary on-site supply of water; 

3. More than one fire department connection; 

4. Connection of the system to two risers on each floor~ Hydraulic calculations may 
consider all risers in service; 

5. In a Group R~ Division 1 or R-2 Occupancy building, sprinklers in bathrooms and 
closets. 

See San Francisco Buildin ermissible 
sprinkler omissions. 

314.27.4 Effective date. The effective date of these re 01 

314.27.5.1 Deferred notice. If a building the scope'of'this section is not discovered 
by the Building Official until after the deadlirte1'for notification, the building owner shall be 
notified within,,30,_.d.ays of such discovery. 

Fa· .. re to receiv«g::b!6tification does not exempt a building owner from compliance with 
this sectlfifi... . . 

314.27.6 A tH'Ority of Buii ''g Official. The Building Official, in consultation with the 
San Francisco Fffi~::Marshal, may approve modifications and alternate methods and 
materials when itis~tlearly' evici.'eht that a reasonable degree of fire safety is provided. In 
such cases, the Buildihg'OffiCiaii';inay: 

1. Consider alternaff ·protection based on nationally recognized standards, principles 
and tests, and generally recognized and well-established methods of fire protection; 

2. Waive specific individual requirements if it can be shown that such requirements 
are not physically possible, require disproportionate effort or pose an undue 
hardship with little increase in life safety and that a practical alternate cannot be 
provided; and 

3. Grant necessary extensions of time when it can be shown that the specific time 
periods are not physically practical or pose an undue hardship. The granting of an 
extension of time for compliance may be approved by the Building Official based on 
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the showing of good cause and on approval of an acceptable, systematic, progressive 
plan of correction. 

314.27.7 Appeal of high-rise sprinkler requirements. Application may be made to the 
Board of Examiners in accordance with San Francisco Building Code Section 105A.1 for 
approval of alternate methods, materials or types of construction or for variances from the 
provisions of this section. 

314.27.8 Implementation. The requirements stated in Section 314.27.2 shall be 
accomplished by the following steps. Failure to complete any step within the required time 
frame is a violation of this code, and the Building Official shall have the power to abate the 
building in accordance with San Francisco Building Code Section l02A. 

314.27.8.1 Step 1. Notice of intent. The ownei;:~~~h submit a properly completed 
Department- provided notice of intent to th-e:Bnilding Official not later than three years 

· after the effective date of this requirement. \,'.;~·:) .. D:;.., 
"·:;t· .~. :\,. ..< .. ~':·::,, 

EXCEPTION: No notice of intent is require~ .. '.i:f:~n,.aW~8~ed sprinkler system is 
completed prior to the deadline above. ····<\: ;' . ;,. 

·:<;:~,;· :y> .. 

314.27.8.2 Step 2. Water supply. The owner shall instaifi~~'system riser, including 
floor-control valves, and::shall connect it to the approved aut6trlatic water supply not later 
than five years after.tii'e'effe~five date of this ordinance. For purposes of this section, an 
automatic water supply':shall cO'ilsist of a connection to the public water works system and, 
if required by hydrari.lit:::analysisKillstallation of a fire pump. 

··~· • .:J 

314.27.8.3 Step 3. Pip~~~1j~:rid::~pn~fil~ts>The owner shall complete the.sprinkler system, 
including required .electrical'"illrlnitoring~''''tiotflater than 12 years after the effective date of 
this ordinance. '<\ ···· .,"'s{jH' 

314.27.8.4 Installation. The installaR~:it.of all fire alarm equipment shall be in accordance 
with the San Francisco Electrical Code .. ·'a:'nd the California Fire Code. 

SECTION 326 -EXISTING BUILDINGS OR OTHER STRUCTURES 
LOCATED ON A MILITARY BASE SELECTED FOR CLOSURE 

326 Add the following sections: 

SECTION 326 -- EXISTING BIDLDINGS OR OTHER STRUCTURES LOCATED ON A 
MILITARY BASE SELECTED FOR CLOSURE 

326.1 General. As authorized by California Health and Safety Code Section 18941.7, a 
building or other structure that is located on a military base selected for closure by action 
of the federal Defense Base Closure and Realignment Commission, including Naval Station 
Treasure Island (including Yerba Buena Island) and Hunters Point Naval Shipyard, may 
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comply with the requirements of this code in a graduated manner over a period not to 
exceed three years, provided that: 

1. The building or structure is in existence at the time the military base is selected for 
closure by action of the federal Defense· Base Closure and Realignment Commission; 

2. The building or structure will be safe for its intended use and occupancy; 

3. The building or structure is under a lease from the federal government to either the 
City and County of San Francisco or the Redevelopment Agency of the City and 
County of San Francisco (the . "Redevelopment Agency" ); 

4. The building or structure will be suble''" y the City and County of San Francisco 
or Redevelopment Agency to either:afprivate party, to the City and County of San 
Francisco or to the Redevelopment Ag~ticy; and 

5. The building or structure meets the code comp , 
compliance plan requirements set forth below~' . 

e inspection and graduated 

326.2 Presubleasing Code Compliance Inspections. Before.the City and County of San 
Francisco or the Redevelopment Agency enters into any subl~ifs·e of a building or structure, 
the public entity proposing to enter into the sublease shall reqti~~t the Building Official and 
the San Francisco Fire M~rshal (the "Fire Marshal" ) to inspect, or cause to be 
inspected, the building or structure for compliance with applicable codes, in accordance 
with the provisions of this Section 326. The Building Official and the Fire Marshal shall 
issue a writt~ti.t:tt;'p'Ort containing their lmdings on the compliance of the building or 
structur~'\'fff''Hie a"g~R~y;proposing to enter into the sublease. The Building Official and the 
Fire Miit~hal ma in th'eihdiscretion issue the com liance re ort · ointl or se aratel . 

326.2.1 ·cable codes3I'lie Buildin Official and the Fire Marshal shall evaluate the 
building or sff.U::eture, includffigany alterations or changes in use if known, using the codes 
in effect at the tim'er.·of original:'~onstruction. If a determination of what ·codes were in' effect 
at the time of origffil'fr:constru:~fi6n cannot be made, the Building Official and the Fire 
Marshal shall jointly':d.elernilli1C:'\vhich codes are appropriate for evaluation of the building 
or structure for the purpds!~s::'iierein. 

326.2.2 Notice to proposed subtenants. The Redevelopment Agency or the City and 
County of San Francisco agency proposing to enter into a sublease shall notify the 
proposed subtenant of the final compliance inspection reports for such building or 
structure by (a) attaching a copy of the final reports of the Building Official and Fire 
Marshal to the sublease; or {b) providing a copy of such reports to the subtenant and 
referencing such delivery in the sublease. 

326.3 Graduated ·Code Compliance Plan and Timetable. 

326.3.l Buildings with no change in occupancy or use and no anticipated alterations. 
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326.3.1.1 Complying building or structure. If, after performing the inspections required 
by Section 326.2, the Building Official and the Fire Marshal concur that the building or 
structure complies with the applicable codes and will not be hazardous to life safety, fire 
safety, health or sanitation based on its intended use and occupancy, the Building Official, 
with the approval of the Fire Marshal, will issue a Certificate of Final Completion and 
Occupancy. 

326.3.1.2 Remedial work required. If, after performing the inspection required by Section 
326.2, the Building Official and the Fire Marshal determine'that remedial work is required 
so that the intended use and occupancy of the building or:,stni~ture will not be hazardous 
to life safety, fire safety, health or sanitation, such worltmU:st be performed pursuant to 

. building permits issued by the Department. All sucblrehiedlal work shall either comply 
with current codes or be approved by the Building 'Official an'd:the Fire Marshal as 
providing equivalent public safety. The Building Official, with the:approval of the Fire 
Marshal, shall determine that the building or structure is safe for o:ci~upancy as evidenced 
by the issuance of a Temporary Certificate of Occupancy or a Certifidate of Final 
Completion and Occupancy. Such issuance shall not be a precondition'tolhe execution of 
leases or subleases: ./''~.,.,,_ · 1;~'\i'·::k> 

. ~·· ·,' ''.;:\:t:~:,;:,;;,: 
··:<.:_:'.~:'.·;;·1:i]'.:;;;t;;:·r:::·:;;!'•. 

326.3.1.3 Graduated compliance plan~:A''graduated plan of compliance with the 
applicable codes may be approved uportthe''~O'lfcurrence of the Building Official and the 
Fire Marshal, provided that: . <~;,, ··:: ::::~''.:::\,,, 

1. The Building Official and the Fi::~iJi~fCiJ~iliiil a written determination 
that, in their respective opinions, the iiiteJided use and occupancy of the building or 
structure will not be hazardous to life s'af~ty. fire safety, health or sanitation. This 
deternnlfation: may, in the discretion of the}Juilding Official and the Fire Marshal, 

,.,.-:be"is~ned foihfly::or separately; . :·· 
;~~;~~t:'.;\ ·-:.:/'::::l~ -H 

. ;;,i'~·~" ;i;;:,. ~::;;::;t;~~~·~':· 

2. Th~ilime for full crliilpliance with the applicable codes does not exceed ·a period of 
three''years from the.da'.te that the City and County of San Francisco or the 
Redevel6''inent A enc T~b.ters into a sublease· 

. '\i;.i,:~~~h::.. , 
3. All required remedial':~vo"rk either complies with current codes or is approved by the 

Building Officiaii!:~}ili~tli:e Fire Marshal as providing equivalent public safety; and 
'<i';~~~::~:: .. ...-

4. A Temporary Certificate of Occupancy is issued by the Building Official, with the 
approval of the Fire Marshal, setting forth the approved graduated compliance plan 
and a timetable for full compliance with the applicable codes. The compliance plan 

. may be amended only with the joint approval of the "Building Official and the Fire 
Marshal. In no event may the time allowed for full code compliance extend beyond 
the three-year period. 

326.3.2 Buildings with no change in occupancy or use but with planned alterations. 
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326.3.2.1 Complying building or structure. If, after performing the inspection required 
by Section 326.2, the ·Building Official and the Fire Marshal concur that the building or 
structure meets current requirements for the new occupancy and will not be hazardous to 
life safety, fire safety, health or sanitation based on its intended use and occupancy, the 
Building Official, with the approval of the Fire Marshal, shall cause a Certificate of Final 
Completion and Occupancy to be issued. 

326.3.2.2 Remedial work required. If, after performing the inspection required by 326.2, 
the Building Official and the Fire Marshal determine that remedial work is required so 
that the intended use and occupancy of the building or structure will not be hazardous to 
life safety, fire safety, health or sanitation, such work must be done in conjunction with any 
planned alterations. A Temporary Certificate of Occupancy or a Certificate of Final. · 
Completion and Occupancy shall be issued by the,Building Official, with the approval of 
the Fire Marshal. Such issuance shall not be a::pF~tondition to the execution of leases or 
subleases. 

{ 

326.3.2.3 Graduated compliance plan. A g~a:dt'ated plan,for compliance with the 
a licable codes ma be a roved with the conc'ttti"enc.e'.!bf(the Buildin Official and the 
Fire Marshal, provided that: 

1. The Building Official and the Fire Marshal have· ued a written determination 
that, in their respective opinions, the intended use i'Iidi'occupancy of the building or 
structure will n.otbe.:hazardous to life safety, fire safe!Y~:·health or sanitation. This 
determination:':1ffi~y;!·ffiitlie. discretion of the Building Offitial and the Fire Marshal, 
be issued . oifi'tl"':'" or se a'bl.tel . 

. ••. '·. ' 1ii~11;~~! . 
2. The time for ful ''.compliaii:C'~with the applicable codes does not exceed a period of 

three years from tli'e"1d:a:t~ifjj_~'Ptfie1City and County of San Francisco or 
Redevelopment Agent~\"~nters into\~~·Lsublease; 

·.,~~;t~!~f~i~~~i,. --·~;~f~~~1it1~~ 
3. All new work either compll~~::with current codes or is approved by the Building 

Official and the Fire Marshall~~·providing equivalent public safety; and 
·~~~~!~'.l~~~~l 

4. A Temporary Certificate of Occupancy setting forth the approved graduated 
compliance· plan with a timetable for full compliance with the applicable codes is: 
issued by the Building Official, with the approval of the Fire Marshal. The 
compliance plan and timetable may be amended only with the joint approval of the 
Building Official and the Fire Marshal. In no event may the time allowed for full 
code compliance extend beyond the three-year period. 

326.3.3 Building with a change in occupancy or use but no anticipated alterations. 

326.3.3.1 Complying building or structure. If, after performing the inspection required 
by Section 326.2, the Building Official and the Fire Marshal concur that the building or 
structure meets current requirements for the new occupancy and will not be hazardous to 
life safety, fire safety, health or sanitation based on its intended use and occupancy, the 
Building Official, with the approval of the Fire Marshal, shall cause a Certificate of Final 
Completion and Occupancy to be issued. 
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326.3.3.2 Remedial work required. If, after performing the inspection required by Section 
326.2, the Buildmg Official and the Fire Marshal determine that remedial work is required 
so that the intended use and occupancy of the building or structure will not be hazardous 
to life safety, fire safety, health or sanitation, such work must be performed pursuant to 
building permits issued by the Department. All remedial work shall either comply with 
current codes or be approved by the Building Official and the Fire Marshal as providing 
equivalent public safety. The building or structure may not be occupied until the Building 
Official, with the approval of the Fire Marshal, has caused the issuance. of a Certificate of 
Final Completion and Occupancy. 

326.3.3.3 Graduated compliance plan. A graduated plan of compliance with the 
applicable codes may be approved with the concurrence of the Building Official and the 
Fire Marshal, provided that: ''" 

;. \.'.::3\:~\ ,,·' :: . ' . '~· ,,. 

1. The Building Official and the Fire Marsli~i have issued a written determination 
that, in their respective opinions, the::IB.t'ended use and occupancy of the building or 
structure will not be hazardous to life···gl{{ety, fire safety, health or sanitation. This 
determination may, in the discretion of tlie':lluildill.gl)fficial and the Fire Marshal, 

be issued jointly or se~arat~!~,}~~;'.)i~J,;;,, ''''·>(;~~!;;::~~· 
2. The time for full compliance 'with'tJfo·applicable·codes does not exceed a period of 

three years from the date that'tlie.Ci!f anilCountV'ti:fcSan Francisco or the 

Redevelopment Agency enters int~;1~,.,lea8,::}iR~~~~~.'iu~l~\,,,,.,. "\;:~!j'!~> 
3. All required remedial work either coi:D.J)ii~s;'\vith'c'li.rrent codes or is approved by the 

Building Official and the Fire Marsllil.tas'providing ·equivalent public safety; and 
\1· = .1 

4. A Temporary Certificate of Occupancy"lsissued by the Building Official, with the 
app:roVii.Pt)f tiie,Fire Marshal, setting fortliiihe approved graduated compliance plan 

r;t'~ncfa timetabl~i'.ftir. full compliance with the applicable codes. The compliance plan 
·"aliCltimetable mayti·e amended only with the joint approval of the Building Official 
and the Fire MarshaijJJn no event may the time allowed for full code compliance 

· exte:Ilct::fieyond the three';;year period . 
. ·:~':.;:;;..•,I·· I'~..,__;;.. 

' '\'.',>''" . '.:;:i:r:;::, .. 
326.3.4 Building~'.\Vith a cha~ge in occupancy or use and with planned alterations . 

.. l;·•.··'·'i'J 

326.3.4.1 Complyi~·g;. tlilcffuJ.l~r structure. If, after performing the inspection required 
by Section 326.2, the Build.mg. Official and the Fire Marshal concur that the building or 
structure meets current requirements for the new occupancy and will not be hazardous to 
life safety, fire safety, health or sanitation based on its intended use and occupancy, the 
Building Official shall cause, with the approval of the Fire Marshal, the issuance of a 
Certificate of Final Completion and Occupancy upon completion and approval of the 
planned alteration work. · 

326.3.4.2 Remedial work required. If, after performing the inspection required by Section 
326.2, the Building Official and the Fire Marshal concur that remedial work is required so 
that the intended use and occupancy of the building or structure will not be hazardous to 
life safety, fire safety, health or sanitation, that work must be done in conjunction with any 
planned alterations. The building or structure must meet current code requirements for 
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the new occupancy. All remedial work must either comply with current codes or be 
approved by the Building Official and the Fire Marshal as providing equivalent public 
safety. The building or structure may not be occupied until the Building Official, with the 
approval of the Fire Marshal, has caused a Certificate of Final Completion and. Occupancy 
to be issued. 

326.3.4.3 Graduated compliance plan. A graduated plan of compliance with the 
applicable codes may be approved with the concurrence of the Building Official and the 
Fire Marshal, provided that: 

1. The Building Official and the Fire Marshal have·:1s ~-d a written determination 
that, in their respective opinions, the intendedl:nse':'itil:d occupancy of the building or · 
structure will not be hazardous to life safetY;'fif~ saUfVlhealth or sanitation. This 
determination may be issued jointly or separately, in tliC',rd_iscretion of the Building 
Official and the Fire Marshal; 

2. The time for full compliance with the applicable codes does no '~~ceed a period 
of three years from the date that the City and County of San Frall'dsco or the 
Redevelopment Agency enttrsointo a sublease; '''U:;;:~' 

3. All new work either compli ,.current codes or is approved by the Building 
Official and.the Fire Marshafi~1'providillg .. equivalent public safety; and 

. "L~f:l~i~:~, -~;~~f 

4. A Temporary Certificate of Occrtp~ncy is.' \by the Building Official, with the 
approval of the Fire Marshal, settirtgmfortli1!'tll'e 'apptoved graduated.compliance plan 
and a timetable for full compliance w.itli'!:f'lie applicable codes. The compliance plan 
and timetable may be amended only-v\iifl:t.the joint approval of the Building Official 
andJhe1Fire Marshal. In no event may fli'e:'time allowed for full code compliance 
extefia::.l)''t_~D.'ll:·the three- ear eriod. ~ilig)~; 

326.4.1 o ces of violation;; hd orders to abate. The Department and the Fire 
Department s:i.Hiihprovide to fli~:,Redevelopment Agency or City and County of San 
Francisco agency',fliat has ent~te'cl into a sublease a copy of any notice of violation or order 
to abate served· u drt;!va'':subtenafii The manner of service shall be as otherwise re uired b 
law. 

326.4.2 Revocation of certificate of final completion a~d occupancy. In the event that the 
Building Official or Fire Marshal issues an order to abate code violations and the order is 
not complied with during the time provided therein, the Building Official may, in writing, 
revoke the Certificate of Final Completion and Occupancy. 

326.5 Fees. The Department and the Fire Department may charge the Redevelopment 
Agency or other appropriate City and County of San Francisco agencies fees for actual 
time and materials expended in responding to requests for inspection and performing other 
tasks associated with the graduated compliance plan program. Fees for permits and other 



services shall be as set forth in the San Francisco Building Code and San Francisco Fire 
Code. 

SECTION 327 -WORK PRACTICES FOR LEAD-BASED PAINT ON. 
PRE-1979 BUILDINGS AND STEEL STRUCTURES 

327 Add the following new section: 

SECTION 327 -WORK PRACTICES FOR LEAD-BASED PAINT ON PRE-1979 
BUILDINGS AND STEEL STRUCTURES 

327.1 General. Any buildings, structures, and properties on which the original 
construction was completed on or before Decefub~:f' 31, 1978, or any steel structures to 
which lead-based paint disturbance or remdv'ittncluding surface preparation, additions, 
alterations, repairs, or demolitions are maci~;':shall comply with the requirements of this 
section. ·"·;<;,:\ ::f;;~'st'.r:: 

327.1.1 Purpose, futent and scope. . "';~:::;:·~-~iti~ir~}i/' 
327.1.1.1 Purpose. The purpose of this section is to e~~~~ethat any person undertaking 
activities that result in the disturbance or removal of interi6iior exterior lead-based paint 
on pre-1979 buildings,.stfuctures and properties and on steeFsb?uctures uses work 
practices that minimi.ZeMf~lifuinate the risk of lead contaminati~n of the environment. 

. '·'~:~;:~!, >~ :.~:;::: ···i,~;;;l'.~\ii!~;~!;1, 
327.1.1.2 Intent. Tliefutent of this section is to encourage safe work practices for 
activities·resulting in th:e:'disturb'an~e or removal of lead-based paint while providing a 
reasonable level of heaitJ.l"·itU:cl·~'afef{r::CStthe occupants and the public at large. 

327.1.1.3 Scope. 
'\c' . . . ._,: :;:~JJf 1~::~}')+,, 

·<,j:)'.~~h. "··' 
327.1.1.3.1 Interior. The requirerilertts. of this section apply to any activity resulting in the 
disturbance or removal of lead-based"p~i.nt in the interior of pre-1979 buildings, structures 
and properties or portions thereof with one of the following occupancy classifications: 
Group E for Day Care and Group R, Divisions 1, 2 and 3. The requirements of this section 
with regard to the interior of a facility shall include, but are not limited to, 
residential-based family child-care facilities licensed by the· State of California. 

327.1.1.3.2 Exterior. The requirements of this section apply to any activity resulting in the 
disturbance or removal of lead-based paint on the exterior of any pre-1979 buildings, 
structures and properties and any steel structures. 

327.2 Definitions. Except as otherwise specified herein, the terms used in this section shall 
have the same meanings as those set forth in San Francisco Building Code Chapter 2. 

ACCREDITED LABORATORY means a laboratory that operates within the EPA 
National Lead Laboratory Accreditation Program. 
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ADJACENT PROPERTIES means properties that adjoin the regulated area, including 
but not limited to properties next to and at the corners of lot lines. 

CERTIFIED LEAD INSPECTOR/ASSESSOR means any person licensed or certified 
by the California Department of Health Services (DHS), as authorized by the United States 
Environmental Protection Agency (EPA), in accordance with 40 CFR Part 745, subparts L 
or Q, to perform risk assessment and/or lead-based paint inspection. 

CLEARANCE INSPECTION means an on-site limited investigation using visual 
observation and sampling techniques performed by an independent certified lead 
inspector/assessor to verify the absence oflead-based paint hazards, as specified in Title 17, 
California Code of Regulations, Division l, Chapter 8: Accreditation, Certification and 
Work Practices for Lead-Based Paint and Lead Hazards. Any analytical testing of 
sample(s) collected during such inspection shall be performed by an accredited laboratory. 

COMMON AREA means any interior part of a multi-unit residential building that is 
accessible to all occupants, including but not limited to: corridor, hallways, fobbies, 
laundry rooms, storage areas, stairways, porches and interior play areas. 

:1:~~~t~~~~~P;;·1~~. 
CONTAINMENT AND BARRJER'SYSTEMS refers to various measures that prevent 

the migration of work debris beyoriH'tJie::t~gulated area, and usually includes the use of 
disposable polyethylene plastic sheetirtg)that'''is'iilltleast 6 mils thick (or two layers each 3 
mils thick to rotect the round floor:'o't\other.fnt~tior surfaces and to seal off windows 

doors and ventilation openings. \:~i.;(~r~];;;:rF''!° .. 

CONTRACTOR means any person, wliet · ·or not in p· ssession of a valid State 
contractor's license, who undertakes to or off~F~·.to undertake to or purports to have the 
capacity to.undertake to or submits a bid to, ori~(ibes, by himself or herself or by or through 
others, aliy~:~g'fi;jfii!'ih~ttmay or will disturb or reili'(iye lead-based paint. For purpose of this 
sectiori~~:~'~8'ntractor'~'''sii~U also include subcontractors. · 

DI~:f~ OR RE~5~.LEAD-BASED PAINT means any action that creates 
friction, pr~§'s"ilr.e, heat or a'fli~mical reaction upon any lead-based paint on an interior or 
exterior surfa~~'sh.as· to abrad}~~[:foosen, penetrate, cut through or eliminate paint from that 
surface. This terili~~hall include)'ill demolition and surface preparation activities that are 

erformed u on an"'~SU:rfacei'c6ntainin lead-based aint. 

EXTERIOR means l ·e· . utside of a building or steel structure and the areas around it 
within the boundaries of the property, including without limitations the outside of any 
detached structures, including but not limited to outside and common walls, stairways, 
fences, light wells, breezeways, sheds, and garages. 

HEP A means a high efficiency particulate air filter. 

INTERIOR means the inside of a building, including but not limited to the inside of 
any detached structures, interior common walls, common areas, and overhangs 
(projections). 

LEAD means metallic lead and all inorganic compounds of lead. 



LEAD-BASED PAINT or LEAD PAINT means (1) any paint, varnish, shellac, or other 
coating on surfaces with lead in excess of 1.0 mg/cm2 (milligram per square centimeter) as 
measured by x-ray fluorescence (XRF) detector or laboratory analysis or in excess of 0.5 
percenfby weight, also expressed as 5,000 ppm (parts per million), 5,000 mg/g (micrograms 
per gram), or 5,000 mg/kg (milligrams per kilogram) as measured by laboratory analysis; 
or (2) any paint, varnish, shellac, or other coating found in the interior or on the exterior of 
pre-1979 buildings, structures, or properties or on the exterior of any steel structures, 
unless such paint, varnish, shellac or other coating is shown, by a lead-based paint testing, 
that it does not have the characteristics specified in (1). . _,..,::·':'ij'r;~, 

.·. ·~'.'.!-'' 

LEAD-BASED PAINT TESTING means testing of~·hd~ces, by laboratory analysis of 
bulk sample or measurement using x-ray fluorescen.:ie:;defe~tor, to determine the presence 
of lead-based paint performed by an independent certified lead.inspector/assessor. Where 
laboratory analysis is used as a method of testing bulk paint sanhJles, the laboratory shall 
be an accredited laboratory. '!'.;/:';~;:;r'::~"' 

PERSON shall have the same .~eaning as that defined in San Fr~~~is'co Building Code 
Chapter 2 and shall also include any department, agency, or commissio:ll''o-f~the City and 
County of San Francisco, and Stat:C':br federal agencies and departments to the extent 

allowable by law. ''..!.,.i:::;;':_::{;i'.~~·:,:)';(\~:l'·:: .. _ 

PRE-1979 BUILDING means an)r.:buildiri.g'#hose original construction was completed 
on or before December 31, 1978. "',,~·;,,,:· ·.;.::'·:~'.}ii:>·.,,,~ ... 

PROIDBITED PRACTICES means ~~f"w~;~~~;=:,~~~~::·~llat disturbs or removes 
lead-based paint using any of the following metliods: (1) open flame burning or torching; 
(2) heat guns without containment and barrier systems, or operating above l,100 degrees 
Fahrenheit(6H:t·degrees Celsius) or causing tlie'~harring of paint; (3) hydro blasting or 
high-press'llr'e\v·asfilng·without containment and'bftrrier systems; (4) dry manual sanding 
or scr~pfug, or machifi~'~anding or grinding, or abrasive blasting or sandblasting without 
contaillment and barrier' systems or a HEP A vacuum local exhaust tool. 

. · REG~~TED AREA~~?~ns an area in the interior of any pre-1979 buildings, 
structures or properties with oll:e of the following occupancy. classifications: Group E for 
Day Care and Gro1lip:1R, Divis16ri~ l, 2 and 3; or on the exterior of any pre-1979 buildings 

. or any steel structuri~'J;)n wliiCh./work is being performed that disturbs or removes 
lead-based paint, and :t6iwfilcl{access is restricted in order to prevent migration of work 
debris. "Regulated area" ·sh~ll also include any area contaminated with work debris as a 
result of a breach or lack of containment and barrier system, which constitutes a: violation 
of the requirement set forth in Section 327.4.2. 

RESPONSIBLE PARTY means either (1) the owner of the property where the owner 
or the owner's employees or persons otherwise under the control of the owner are 
performing the activities regulated under this section; or (2) the owner and the contractor 
where the owner has entered into a contract with another to carry outthe activities 
regulated under this section. · 
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STEEL STRUCTURE means any structure that is-not a building and which has 
exterior surfaces made of steel or other metal, such as bridges, billboards, walkways, water 
towers, steel tanks and roadway or railway overpasses. 

WORK DEBRIS means any debris, including without limitations paint chips and dust, 
resulting from any activity that disturbs or removes lead-based paint. 

327.3 General Prohibitions. No person shall disturb or remove lead-based paint through 
the use of prohibited practices, or in any other way that generates work debris during 
demolition or work on the interior of Occupancy Group E for Day Care and Group R, 
Divisions 1, 2 and 3 or exterior of any pre-1979 buildings or any steel structure except in 
accordance with the requirements of this section. 

For purposes of this section, all paint on the,ei'terior of any pre-1979 building or any 
steel structure shall be presumed to be lead-biis:¢(J>paint. Any person seeking to rebut this 
presumption shall establish through lead-b'hs·~a::·paint testing, or other means satisfactory to 
the Director that the aint on the buildin of.fsfeel structure in uestion is not lead-based 
paint. 

Exemption: Work that disturbs or removes lead: paint from the interior of an 
owner-occupied pre-1979 dwelling unit shall be exempteCitfrom the requirements for 
demolition or work on the interior of Occupancy Group iU])ivisions l, 2 and 3, provided 
that such unit is not a licensed childcare facility. Notwithstantlfug this exemption, the 
responsible parties sMtll:tak.l?:'~llreasonable measures to prevefif'tihe migration of work 
debris from the int~t16Fof the"1iiW.11er-occupied dwelling unit to the outside of such unit 
which includes, witllhtltJimitatidrt~\ any interior common areas and the exterior of the 
building, during the co'ufse of anv~:Work that disturbs or removes lead-based paint.· 

·.,·r;,:~~!til~~~;; f;;~~}=;~:;;;~~!f 2J}i~{~!~;~li~ . 
327.4 Performance Standards~':' 

··.;~;';;\~'.~~~;;,, 

327.4.1 Restrict access. Any p·~f~:ah.performl g work subject to this section shall restrict 
access by third parties to the regul3'te'd1,,area, except as authorized by this section or until 
the regulated area is cleaned in accord~nce with Section 327.4.4. This subsection shall not 
apply to regulated areas that are required for access or egress during the course of the 
work, such as common areas, and where no alternative exists for access or egress, fu which 
case dust generation and migration shall be controlled through the use of HEP A-attached 
tools or other feasible containment and barrier systems that allow for access or egress. 

327.4.2 Containment and barrier systems. Any person performing work subject to this 
section shall establish containment and barrier systems that contains the work debris · 
within the regulated area. 

327.4.2.1 Protect ground. Any person performing exterior work subject to this section 
shall, to the maximum extent possible, protect the ground from contamination by work 
debris by laying 6 mil plastic (or two layers each 3 mil thick) on the ground extending at 

·' least 10 feet (3048 mm) from the work surface when possible. 

327.4.2.2 Protect floor and furnishings. Any person performing interior work subject to 
this section shall protect with the use of 6 mil plastic (or two layers each 3 mil thick) any 
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floors and other interior horizontal surfaces, carpets, rugs, drapes, curtains, blinds, shades 
and furniture in the regulated areas from work debris when it is impracticable to remove 
such items from the regulated areas during the course of the work. 

327.4.3 Prevent migration. Any person performing work subject to this section shall 
make all reasonable efforts to prevent the migration of work debris beyond the established 
containment and barrier systems during the course of the work. Such efforts may include, 
but are not limited to, providing secure 6 mil plastic (or two layers each 3 mil thick) 
protective covering, bagging, shrouding, and/or other safe containment and barrier 
systems to prevent the migration of work debris; coverini:~nH" sealing any windows, vent 
openings and doors in the regulated area to prevent migfafion; and instituting measures to 
prevent the tracking of dust from the regulated an~Ji·~~i:''ir;> :,·;n·);., 

. ~~ ~~ 
·.,_.;;';'..\:;\ 

327.4.4 Clean up standards. At the completion of any work tliahdisturbs or removes 
lead-based paint or when access to the regulated areas are requited by State law or local 
ordinance during the course of such. work, the responsible party sli~uf:L. 

327.4.4.1 For interior work, make all efforts to remove all visible work:tlebris from the 
regulated areas. Such efforts shallniclude but are not limited to wet clean with detergent 
any exposed interior horizontal h~f'd'sunaces in the regulated areas and HEP A vacuum 
the regulated areas. '·;;~::;!:. · '"·"::j:f',,:1~i;;;., ... 

327.4.4.2 · For exterior work, make ~~I~!tf~~;;I~:~~fuove all visible work debris from the 
regulated areas. 

327.5 Notification Requirements. 

327.5.1 Notifkation to the Director. Except as:otherwise authorized by this section, prior 
to the comllieii.t~m-~nt of exterior work subject to:this section, the owner or contractor shall · 
provide'wrltten noti'tt:Uo the Director, either in pefson, by U.S. mail or by fax, of the 
fo llowii.i:g~·:~;,.. ..,.,. ~;;!:,. 

''!{.'.>i):~:;,. ··::;_<: 

327.5.1.1 n"rlie address and1ocation of the project; 

327.5.1.2 

327.5.1.3 
···:.::·~~~x:! ~··... . .. :;;}/;;~ 

The metnhds·and:·fools for paint disturbance and/or removal; 
·::::;;~~~;!i~~-~~~~j!~;'.'.:)'"' 

327.5.1.4 The approxinllte'"age of the building or steel structure; 

327.5.1.5 The anticipated job start and completion dates for work subject to this section; 

327.5.1.6 Whether the building is residential or nonresidential, and whether it is 
owner-occupied or rental property; 

327.5.1.7 The dates by which tli.e responsible party has or will fulfill any residential 
occupant or adjacent property notification requirements as described in Sections 327.5.4, 
327.5.5 and 327.5.6 below; and 

41~23· 



327.5.1.8 The name, address, telephone number and, if available, pager number of the 
party who will perform the specified work. . 

327.5.1.9 The Director· shall make available to the public a form containing blank spaces 
for the information required by Sections 327.5.1.1 to 327.5.1.8, inclusive. 

327.5.1.10 In lieu of the submission of the form set forth in Section 327.5.1.9, the owner or 
contractor may submit the Lead Work Pre-Job Notification form required by the 
California Division of Occupational Health and Safety pursuant to Section 1532.1 of Title 8 
of the California Code of Regulations. · · 

327.5.2 De minimis exemption. Any person performfug:e:tterior work that disturbs or 
removes less than 100 square feet or 100 linear feeft.'~it'l~ad'.::6~ed paint in total shall be 
exempted from the requirements of Section 327.5.1. ,_.. 'i's!':::'.,'" 

·.c;;_~~Ji~l1t~;:]:, 

327.5.3 Sunset. Unless extended by the Board of Supervisors, th~~f~guirements of Section 
327.5.l shall terminate two years from this effective date of this subp'ir~graph. 

327.5.4 Post sign. Not later than the commencement of work subject to'ifil~'.·section, the 
owner or, where the owner has erif~recl:into a contract with a contractor to p'erform work 
subject to this section, the contraci6'f':sb.1~1Lpost signs in a location or locations clearly 
visible at the access points to interiot1:r~gll'Hit~d.':·areas, such as at the entrances of the . 
affected residential unit(s) or common',;;iteas, ilfi'd}in:the case of exterior work, shall post 
signs in a location or locations clearly vl~Ib'le to acH~t~fft,properties stating the following: 

LEAD W0~.~1~~~~~gS' 
PUBLIC ACCESS TOiREGULATED AREA 

PROii:IBITED 

-:si':Exi:;>~~~~~~g~~~~~~~ 321.s.4 

· 327.5.s' .. ;~~quirements}~¥;:~ign. The sign required by Section 327.5.4 shall be not less than 
24 inches (609~6 mm) squar¢tahd shall be in large boldface capital letters no less than % 
inch (12. 7 m:lli)'iiltsize. The :Director shall make available to the public a sign that complies 
with these requlteili:ents and ~t~fes the required information in English, Chinese and 
Spanish. The sign re'gdired byHlils section shall remain in place until the work subject to . 
this section has been c6ffipleted~

1

Where it is not possible to post signs in a conspicuous 
location or locations clealf1v:visible at the access points to interior regulated areas, such as 
at the entrances of the affected residential unit(s) or common areas, and in the case of 
exterior work, in a location or locations clearly visible to the adjacent properties, the owner 
or, where the owner has entered into a contract with a contractor to perform work subject 
to this section, the contractor shall provide the notice in written form, such as a letter or 
memorandum, to the occupants of adjacent properties. 

327.5.6 Notice to residential occupants. Except as may be otherwise inconsistent with 
state law, where work subject to the requirements of this section is to be performed on a 
residential property or structure regulated by this section and occupied by one. or more 
residential occupants, not less than three business days before work subject to this section 
is to commence, the owner shall provide the following information: 
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327.5.6.1 The notice shall be in the· form of a sign, letter or memorandum and shall 
prominently state the following: 

Work is scheduled to be performed beginning [date] on this property that may disturb or 
remove lead-based.paint. The persons performing this work are required to follow State 
and local laws regulating work with lead-based paint. You may obtain information 
regarding State laws by calling the California Department of Health Services. You may 
obtain information regarding local laws, or report any suspected violations of these 
requirements, by calling the San Francisco Department of Building Inspection. In addition, 
you may obtain information regarding your rights as a tenant under the San Francisco 
Administrative Code, by calling the· San Francisco Rent Stabilization Board. Finally, the 
owner of this property is required to provide residential occupants with a copy of the U.S. 
Environmental Protection Agency pamphlet titled."Protect Your Family From Lead-Based 
Paint in Your Home," unless the owner has preVfously provided this pamphlet to 
residential occupants. 

,..,,,:,.·-.·· 

The Director shall make available to the publi~':a}form that.states the required information 

::.::lis~::~::::::::th~f work. An ow::~~:ence, or may authorize a 
contractor to commence, work subject to this section less'.''th.an three business days after 
providing notices required.in Sections 327.5.6 above when"tb.e:-0wner determines that such 
work must be commencetl'immediately in order to correct lii"e=.:~atety hazards. 

-·jr~f;~;~;:ts~~·=.:;·~.·.i:'.~:~bel~~:>~:. ·\··.~-·-
327 .5.8 Early co:nfmencement:hf·work requested by residential occupant. Upon written 
request of residentiaF6t·cupant, ilii'owner may commence, or authorize a contractor to 
commence, worksubjetftothis s~ttion less than three 'business days after providing 
notices required in Section:'.'.321:5~6~~~·1 F.'X:·:;,;::; 

'.;:;';: :~. 
~'·!~': . 

. ·~·;•·;':::: ..... ~-,'· 
327.6 Inspection and Samplifii?/:· ..... 

. "<::~;'.\~'.:>, 

327.6.1 Authority to inspect. Thi"&fr.ector is authorized to inspect the interior or exterior 
of any building or steel structure upon\which work subject to the requirements of this 
section is being performed for the purpose of determining whether the work is being . · 
carried out in accordance with the requirements ofthis·s:ection. This inspection. authority 
shall be exercised in accordance with San Francisco Building Code Section 104A.2.3. 

327.6.2 Response to complaint. Upon receiving a complaint, the Director shall (1) review 
the complaint; (2) determine whether a valid notification form has been filed with the 
Director for the property in compliance with the requirements of Section 327.5.1; and (3) 
where deemed necessary by the Director, conduct an inspection at the job site within two 
business days to determine the validity of the complaint. 

327.6.3 Evaluation of complaint. When determining the validity of a complaint, if the 
Director is not able to observe the actual performance of any work practices constituting 
violations of Sections 327.3, 327.4 and/or 327.5, the Director shall investigate and consider 
the following: 
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327.6.3.l The containment and barrier systems, work measures and work tools being 
used by the responsible party; 

327.6.3.2 The color(s) of paint being disturbed or removed by the responsible party; 

327.6.3.3 The color(s), quantities, nature and locations of work debris; 

327.6.3.4 The color(s), locations and conditions of paint on buildings or steel structures 
adjacent to the regulated area, including without limitations adjacent properties, to 
determine if such aint could be a source of the work debris · " 

327.6.3.5 An work bein erformed on ad"acent 
the work debris; and 

327.6.3.6 A record of clearance inspection of the regulated afe~':berformed after the 
completion of the work regulated under this section or records otititJead-based paint 
testing performed for the regulated area, if available; and "·'-:::\,,·~~;c~. 

' -" .... 

327.6.3. 7 Any other relevant evidence that the Director determines m°'i11e, xercise of his 
or her discretion would hel to det~rffiine whether a violation of this sectioli'\fias occurred~ 

327.6.4 Authority of Director. The rre or;,:or the Director of the Department of Public 
Health may also collect paint, dust a:rid.'.l~oil ·s1nrples from the property where the work is 
being performed and from adjacent prrip'erties fii'!''ij'!f'der to determine the validity of a 
com laint. The Director shall have the alitliori . .!'f6~?Hf'd.'e . .clearance ins ection of the 
regulated area if he or she determines that:;tli'e't~:'la'~s beert ·-a:tlolation of the requirements of 
Section 327.3 or 327.4. ·· ·· 

327. 7 Enforcement. In addition to the enforcelti~nt authorities granted to the Director by 
San Fra.ri'.ci.Sc'tl'Buildmg Code Chapter l, wheneve~i:'the Director determines that a violation 
of the:::[)'?ti:Visions of ·fllis's'ection has occurred, the Director may assess an administrative 
penaltV~~gh:inst the resplJrtsible parties pursuant to Section 327.8. The notice of penalty 
shall be seW~d. on the pa@jagainst whom the penalty is being assessed. The notice of 
penalty shall':·fi~l:final and shrtfi:be adopted by the Director as a Director's Order ifthe 
responsible pa@aails to app~~fthe notice of penalty as provided for in Subsection 327.8. 

327.8 Penalties. 

administrative penalties for violations of this section. Such penalty shall not exceed $500 
per violation per day. In addition to the administrative penalties assessed pursuant to this 
section, the Director may assess additional fees to cover the reasonable costs incurred in 
enforcing the administrative penalties. Penalties and fees assessed shall continue to accrue 
against the responsible party or parties until the violation of this section is abated or 
otherwise remedied in the judgment of the Director. Each day in which the violation 
continues unabated constitutes a separate and distinct violation. 

327.8.1.1 Use of penalty. Any administrative penalty and fee received by the Treasurer of 
the City and County of San Francisco shall be placed in the Building Inspection Fund and 



used to offset the Department's costs in connection with the administration and 
enforcement of this section. 

327.8.2 Appeal penalty. A responsible party may appeal the imposition of the 
administrative penalty by requesting, in writing, a Director's hearing. Such appeal shall be 
made within 15 business days from the issuance of the notice of penalty and shall specify 
grounds for appealing the imposition of the administrative penalty. Upon a timely request 
for a Director's hearing, the Director shall conduct an administrative hearing in 
accordance with Section 327.9. . .. ,... · 

··' ,:;:f::.i:2i 
.~< i~~:::i; . .:;.~:· 

327.8.2.1 Alternative penalty. The Director, in his or..li~I-·aiscretion, may allow a 
responsible party found to be in violation of this section'to"attend a training course 
approved by the State of California Department of:H~ilith 'stfvices in lead-related 
construction supervision and project monitoring in lieu of payilig an administrative penalty 
pursuant to Section 327.8.1 in which case the penalty is stayed until such time that the 
responsible party provides proof of satisfactory completion of the co'utse. The Director 
shall .require proof of attendance and satisfactory completion of the ctiurse, including 
certification from the instructor or provider of the course before dismissingthe penalty 
assessed against the person. Failufe''fo,provide such proof when requested D"V'the Director 
shall result in the reinstatement o:ftli~''1~s:Sessed penalty against the responsible party . . . 

327.8.2.1.1 Applicability. The aiteJ~iv:·;ri~~~itv.set forth in Section 327.8.2.1 shall only 
be available to persons who have not preViously.'completed such a training course and who 
have not been previously found by the Dit~ttor.t(}~He·iii'Vlolation of this section . 

.... . ;., : .~, ... ::::--, •'.; . . 

327.9 Administrative Enforcement Procecli!~~2· 
327.9.l Action by the Director. If the responsible parties failed to comply with the notice 
of violation, Stop Work Order and/or notice of pe~~lty issued pursuant to this code, the 
Director may: · 

327.9.l.l Refer the matter for a hearing in accordance to the provision of this subsection; 
or 

327.9.1.2 Issue another notice of violation, Stop Work Order, and/or notice of penalty, if 
appropriate; or 

327.9.1.3 In the case where the responsible party is a contractor, file a complaint with the 
State Contractor Licensing Board. 

327.9.2 Notice of hearing. Notice of any hearing conducted under this section shall be 
given in accordance with San Francisco Building Code Chapter 1. 

327.9.3 Hearing. Any hearing held pursuant to this section shall be conducted in 
accordance with San Francisco Building Code Chapter 1. 

327.9.4 Decision. Except as otherwise provided for in this subsection, any decision issued 
pursuant to this subsection shall be issued in accordance with San Francisco Building Code 
Chapter lA. 
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327.9.4.1 Where the order imposes administrative penalties, the order shall apprise the 
responsible parties of their rights to seek judicial review in the Superior Court of San 
Francisco pursuant to Section 1094.6 of the California Code of Civil Procedure. 

327.9.5 Posting and service of order. The Director's order shall be posted and served .in 
accordance with San Francisco Building Code Chapter lA. 

327.9.6 Appeal of order. Any person may appeal the nonmonetary portion of the 
Director's order issued pursuant to Section 327.9.4, provided that such appeal is in writing 
and filed with the Abatement Appeals Board pursuant to San Francisco Building Code · 

· Chapter lA. Upon the determination of the Clerk of the Abatement Appeals Board that all 
requirements to make an appeal have been met, the monetary portion of the Director's 
order shall be stayed pending the appeal. 

327.9.6.1 A responsible party against whom<~a mistrative penalties are imposed may 
seek judicial review of the monetary portioJ'l'~!'Hfthe order by filing a writ of mandate with 
the Superior Court of San Francisco pursuanl:to.Section 1094.6 of the California Code of 
Civil Procedure. ·' ~:~:; 

327.9. 7 Referral to the Ci Attorne 's Office. If t onsible arties fail to com I 
with a final and nonappealable order, the Director mayG8~fer the order to the City 
Attorney's Office for civil prosecution. In any action broliglitby the City Attorney's Office 
to enforce a final and nonappealable order, the responsible 'J)~!ty shall be liable for all costs 
and fees including, b11-f:'~f~\fia~:lin,iited, to attorneys fees incurr~tr'by the City. 

327.10 Miscellan:s~Nfl~" 
... {;i!;W~J!;t~!;·.. =·'::<::\i 

327.10.l Method of sert.fo'e. Uri.Uss':otherwise specified, any notices and orders issued 
pursuant to this section shiff:'.fi~''§'~rve'<lrfila:ccordance with San Francisco Building Code 
Chapter lA. .,<~~ID''!~:::;,, .. ,, . •:;,, 

327.10.2 Proof of service. The ;':~~~'it.serving the notice or order as provided herein shall 
· file an affidavit or declaration thereo"f;:u'llder the penalty of perjury, certifying the .time and 
manner in which such notice was given:···such person shall also file therewith any receipt . 
card of such notice or order if service was performed by certified mail. . . 

327.11 Remedies and Enforcement by City Officials. 

327.11.1 No obligation by City. In undertaking the enforcement of this section, the City 
and County of San Francisco is assuming an undertaking only to promote the general 
welfare. It is not assuming, nor is it imposing on its officers and employees, an obligation 
for breach of which it is liable in money damages to any person who claims that such 
breach proximately caused injury. 

327.11.2 Discretionary duty. Subject to the limitations of due process, notwithstanding 
any other provision of this section, whenever the words "shall" or "must" are used in 
establishing a responsibility or duty of the City, its elected or appointed officers, employees 
or agents, it is the legislative intent that such· words establish a discretionary responsibility 
or duty requiring the exercise of judgment and discretion. 

4¥2a 



327.12 Severability. If any section, paragraph, sentence, clause or phrase of this section is 
for any reason held to be unconstitutional, invalid or ineffective by any court of competent 
jurisdiction, such decision shall not affect the validity or effectiveness of the remaining 
portions of this section. The Board of Supervisors declares that it would have passed each 
section, paragraph, sentence, clause or phrase of this section irrespective of the fact that 
any portion of this section could be declared unconstitutional, invalid or ineffective. 

SECTION 328-ASBESTOS INFORMATION AND.NOTICE 
.:h=.:=: 

328 Add the following section: 

SECTION 328 - ASBESTOS INFORMATION AN1S}Jd¥ICE 
···'.· .. :··.· 

328.1 Definitions. For the purpose of this chapter tiie followmg',definitions shall apply: 

ASBESTOS means naturally occurring fibrous hydrated mi~~f~l silicates, chrysotile, 
crocidolite, amosite, fibrous tremolite, fibrous anthophyllite and fibrouiactinolite . 

. _:_.•·.S·.i •• 

ASBESTOS-CONTAINING CONSTRUCTION MATERIAL means ,~~yi, 
manufactured construction material; including structural, mechanical and building 
material, which contains more than:'oi:i'e:.J>'ercent asbestos by weight. 

•'-···er·' · .. ".:i:tc::r~'..i'.~;J 

ASBESTOS-RELATED WORKili'~'ans.irl~;::~'Ctivitywhich by disturbing 
asbestos-containing construction materfai~.may rii~ase·asbestos fibers info the air and 
which is not related to its manufacture, tiie::ininillghr.eiC'avation of asbestos-bearing ore or 
materials, or the installation or repair of aut6'Ilihtive mateH~ls containing asbestos .. 

\g,·~~.':.~~ 

MISCELLANEOUS MATERIAL means 'ili:ferior building material on structural 
component~~Z§'ttu~tural members or fixtures, su°'t:if'as floor and ceiling tiles, and does not 
include:~u~iCi11itiiiaterial or thermal system instililtion. 

·~:·:c:·:::>'-,,;: ··:·.:? .. ~/·':·\, 
·.,_ ..... : 'i'.;~\7.~,.. :, ~=;;\:j,\it;. 

NONiiESIDENTIAL'JlUILDING means any building as defined in this code except: 
:•,.;::::~~;~:-~~~~. ' ·{:i?~:~·;~( 

1. A buil~i~&\vhich is u~~atexclusively as a single-dwelling unit or multiple-dwelling 
units and'is".iiot occupi'e:d'.1as a mixed residential-commercial use; 

···-.:~ ~~;:~>-· :P::; :,.'.J:~o:,; 
··-~·-':'.'_.,.,.. ..)'t.f'.''./?i" 

2. A building own~'d~''6i5J'6~rated by the state or federal government and exempt from 
the building 'permitreguirements under San Francisco Building Code Section 
106A.2; 

3. A school building as defmed in 15 U.S.C. 2642. 

SURFACING MATERIAL means material in a building that is sprayed-on, 
troweled-on or otherwise applied to surfaces, such as acoustical plaster on ceilings and 
fireproofmg materials on structural members or other materials on surfaces for acoustical, 
fireproofing or other purposes. 
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THERMAL SYSTEM INSULATION means material in a building applied to pipes, 
fittings, boilers, breeching, tanks, ducts or other interior structural components to prevent 
heat loss or gain, or water condensation, or for other purposes. 

·TRANSFER OF TITLE means the conveyance of title to real property by one or more 
persons as a result of sale or exchange, and including the execution of a real property sales 
contract as defined in Section 2985 of the California Civil Code and any change in 
ownership described in subdivisions (c) and (h) of Section 61 and subdivision (c) of Section 
64 of the California Revenue and Taxation Code, with the following exceptions: 

1. Transfers pursuant to court order, includinz,; ' otlimited to, transfers ordered 
by a probate court in administration of an ~st£te, tr~tl'sfers pursuant to a writ of 
execution, transfers by a trustee in bankruptcy, transf~rstby emillent domain or 
transfers resultin from a decree for s ecific erformance~ · · 

",~,:~':% ... 
2. Transfers to a mortgage by a mortgagor in default, transfers toii'.1:'6eneficiary of a 

deed of trust by a trustor in:1default, transfers by any foreclosure sile:after default 
in an obligation secured byt·~~''filortgage, or transfer by a sale under il.""power of sale 
after a default in an obligafi:3Ii'.''s~'tti'red by a deed of trust or secured by any other 
instrument containin a ow~'r'of sitfo 

3. uardianshi 

4. 

"''''··· -~.~~:;:~:ii;~rlf ]~:1.~;]·r.;,~·-
5. Transfers made to a spouse, or to ~CjfersO.n or persons in the linear line of 

consanguinity of one or lllti'te of the trailsferors; 

6. Transfers between spouses res.riifili.g from a decree of dissolution of a marriage or a 
decree of legal separation or from a property settlement agreement incidental to 
such decrees; 

7. Transfers by the State Controller in the course of administering the Unclaimed 
Property Law, Chapter 7 (commencing with Section 1500) of Title 10 of Part 3 of 
the Code of Civil Procedure; 

8. Transfers under the provisions of Chapter 7 (commencing with Section 3691) ·and 
Chapter 8 (commencing with Section 3771) of Part 6 of Division 1 of the Revenue 
and Taxation Code; 

9. Transfers resulting by operation of law; 

10. Transfers by which title to real property is reconveyed pursuant to a deed of trust. 
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328.2 Asbestos Information Notice. 

328.2.1 Nonresidential disclosure. The seller of any nonresidential building, except a 
nonresidential building for which a building permit to erect the structure was filed with the 
Department on or after January 1, 1979, shall disclose to the buyer, prior to transfer of 
title, what efforts, if any, the seller has made to determine if the building contains 
asbestos-containing construction materials and provide relevant documentation of these 
efforts. 

328.2.2 Knowfodge of seller. The seller of any nonresidential building, except a 
nonresidential building for which a building permit to erect the structure was filed with the 
Department on or after January 1, 1979, who knows that the nonresidential building 
contains asbestos-containing construction materials, shall provide notice to the buyer prior 
to transfer of title of the following: ./::./ °" 

...:=:>~.'.!::::'•.\ .... 

1. 

2. 

. q;:;1:,.~}.'i .· 

The existence of, conclusions from a~~'.~·'description or list of the contents of any 
survey conducted to determine the existeilte. and,focation of asbestos-containing 
construction materials within the nonresidenii~l hullding. The seller shall provide 
copies of any documentation of the final su..Veytesults, including any 
documentation of the inspector's, laboratory's o'ifconsultant' s asbestos inspection 
_qualifications and state certification. ·-~~\\'])'.;:,.,, 

·l:.:11,:.«.!' 

.. ·;•1:'t6:--!1 }f~-;;',~}'.:·t. '·(j: •.. ;;:·:·:; 

Locations w.ithfui.tlie''D:~nresidential building identified by the survey or known to 
the seller wnlrh.asbestos1Eontaining construction materials in the form of surfacing 
material, therillalsystem'.ilisulation or miscellaneous material are present. 

'··~'·1·'··'~·\. . ...... ,:::,·.: ,..,,~ ~ .. 

· ·•• •. ;:~i-,;~::i'. '.i!·:~;:.':;r:J~~:;ii~::;•;:;,,b,. 
3. Any final operation and'.managemeiit:·plans prepared for the seller by consultants, 

agents or employees ofth~·s.eller idetlnffing procedures or handling restrictions to 
minimize or prevent disturl>~nce, release or exposure to the asbestos-containing 
construction material. •;;'.~:··· 

4. Results of any bulk sample analysis or air monitoring conducted for or by the seller 
or within the seller's control, including reference to sampling and laboratory 
procedures utilized, and copies of the laboratory reports, monitoring data and 
sampling procedures. 

5. Information in a final survey or other document prepared for the seller by 
consultants, agents or employees of the seller that (a) assesses the condition of 
asbestos-containing construction material in the form of surfacing material, 
thermal system insulation or miscellaneous material; or (b) evaluates the potential 
for exposure to building occupants. 

328.3 Asbestos-Related Work Sign Posting and Affidavits. In addition to any other 
requirements for notice set forth in this code, any person filing an application for a 
building permit to perform work in an apartment house or a residential hotel [as defined in 
Section 41.4(p) of the San Francisco Administrative Code], which work includes 
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asbestos-related work as defined in this code, shall comply with the following 
requirements: 

328.3.1 Sign posting. Prior to commencement and for the duration of any asbestos-related 
work, post a sign readable at 20 feet (6.096 m) at each noncontiguous location where any 
asbestos-related work is performed in the apartment house or residential hotel, or in any 
appurtenant buildings thereto and facilities supplied in connection with the use or . 
occupancy thereof, including garage and parking facilities, stating "Danger - Asbestos. 
Cancer and Lung Hazard. Keep Out." Notivithstanding this;::requirement, if an owner or 
contractor of the owner subject to the requirements of Cafil'o'rnia Labor Code Sections 
6501.5 et seq., and regulations promulgated pursuant.tile'f.i~·to, is in compliance with the 
requirements for posting locations of asbestos-relatecliw'o:fiqisuch owner or contractor shall 
be deemed to have complied with this requirement~i;;p"' ·· ·' 

328.3.2 Time of posting. Unless the requirement for plans and sp · fications is waived by 
the Director of the Department pursuant to San Francisco Building Cdde Section 106A~3.2, 
provide a notice at least 72 hours prior to commencement of any asbest6s~'.telated work to 
the residential tenants in the building. The notice shall advise the residentHil1!tenants of the 
nature of the asbestos-related work:i't<f;b'e.performed, the date and time the work is 
scheduled to commence, the specifit"lt1ciiti6)F,,or locations in the building where the work 
will occur, the name and address of tli~':pers'6fi.1·''rilr;-firm performing the work and the name 
and telephone number of a person to ctinlact on·site''if.the residential tenant has questions 
or concerns. The notice shall be provided.:iri.·,,one.t)ffrli~~::t'cillowing ways: [Amended 
10-7-2003 by Ord. No. 245-03] .__ .. · . 

1. At least 72 hours prior to commenceme :and for the duration of any 
asb'esto's~related work, post a notice conHHmng the required information in a 

.. ,;{~tifi~picuoli'§'~i;inmon area of the apartmerti house or residential hotel measuring 15 
'ii~l~irtches by 15 intli:~s:(381 mm x 381 mm); or 

2. Mai(~{ ydirst-class regis'tered mail, a notice containing the required information to 
each p~ts'(jn who rent~'::ti:t leases residential space in the apartment house or 
residenti~Jt.fiotel, postlli~irked at least five days plus· 72 hours prior to 
commencem1enti:of any:''asbestos-related work; or 

3. Personally deliver ··notice containing the required information to each person who 
rents or leases residential space in the apartment house or.residential hotel, at least 
72 hours prior to commencement of the asbestos-related work. 

328.3.2.1 Affidavits. The applicant shall thereafter submit an affidavit signed under 
penalty of perjury stating that the notice has been posted in the building or mailed or 
personally delivered to each person who rents or leases residential space in the building. 
See San Francisco Building Code Chapter lA-L Fee Table for Affidavit Record 
Maintenance, for fee to defray the cost of maintaining records of said affidavits. If there is 
reason to believe that the notice was·not posted, mailed or personally delivered as required, 
the Director shall investigate the matter, shall provide the applicant an opportunity to · 

4¥32 



respond to any complaint of noncompliance, shall determine whether the requirements of 
this section have been substantially met and shall revoke the permit if it is determined they 
have not been substantially met. 

328.3.3 Apartment house and residential hotel exclusions. Notwithstanding the definitions 
of apartment house or residential hotel [as defmed in Section 41.4{p) of the San Francisco 
Administrative Code], those terms shall not include: 

.-:;f(:·,,~ 

1. Any "school building" as defined in 15 U.S.C. Secti6n'2642 as that section read on 
January 1, 1989; "'./;· .. ~: ~;y 

. ···':·; ... 
.. ,-(<" ·:--:;;.-: __ '.'.' ~;,-..... 

,,;f:.; ;.:~ ... ·:~:F ~ . .co';·,·:'..\ 

2. Any "building" as defined in California He~ltliand Safety Code Section 25920, as 
that section read on.September 27, 1989; or · :· 'fa_ 

.. ··;;.\~t~1~ :i} . 

3. The residential area of any multi-use building where the as~·~~:f~s:..related work is to 
occur solely in a commercial area, the commerCial and resideniiaFareas of the 
building do not share supply air or return air handling systems, ali(Ji"~he 
commercial area does not contain facilities supplied in connection with the use or 
occupancy of the residential area. 

NOTE: Contact Bay Area Air Quality Management District for pre-permit requirements 
for demolition and altiranoD:•work and other requirements for asbestos related work . 

... -<·:'!·::~~);;:~·· "'··~:·;'·.. "i. 
":'!'>. 

329 Add the following section: 

SECTION 329 - EARTHQUAKE E;§tATION OF PRIVATE SCHOOL STRUCTURES 

329.1 General. Every building classified as an Educational Group E occupancy under San 
Francisco Building Code Section 305 of this code that is not under the jurisdiction of the Division of 
State Architect's Structural Safety section, and all non-building structures accessory to such 
buildings, shall be evaluated in accordance with the provisions of this Section 329. All evaluations 
required by Section 329 shall be conducted under the supervision of a licensed structural engineer. 

EXCEPTIONS: 

1. Evaluation is not required for buildings occupied by 25 or more persons for less than 12 
hours per week or four hours in any given day. 

2. Evaluation is not required for schools with an enrollment of 25 or fewer students. 

3. Evaluation is not required for buildings not classified as Group E occupancy such as 
churches, places of religious worship, accessory residential buildings or similar 
non-educational uses. 



329.1.1 Retroactivity. The requirements of Section 329 are retroactive and shall apply to all 
buildings and non-building structures within the scope of Section 329 that are in existence as of 
·October 31, 2014 the effeetive date af Seetiaa 3428 regardless of the date of construction. 

329.2 Scope and Criteria. Each building and non-building structure shall be evaluated using 
ASCE 41-13 with the evaluation objective of Structural Life Safety with the BSE-lE hazard and 
Nonstructural Life Safety with the BSE-lE hazard as modified by an Administrative Bulletin to be 
adopted by the Department. An Evaluation required by Section 329 shall not in itself trigger any 
additional non-earthquake related work. 

329.3 Evaluation Scope Submittal. No later than October 31, 2015 \Vithia aae year af the 
effeetive date of Seetiaa 3428, the building owner or the owner's authorized agent shall submit to · 
the Department an Evaluation Scope document listing each structure to be evaluated, the 
evaluation objective to be applied, and other informfttfon requested by the Department. 

329.4 Evaluation Report Submittal. No later th~~r~::~ber 31, 2017 three years after the effeetive 
date af Seetian 3428, the building owner or the.'t>lri'ler's authorized agent shall submit an 
Evaluation Report to the Department. The EvaluifltilLReportsliall conform to content and format 
requirements provided in the Administrative BulletilJ'.'i:~Clopt~dbyfthe Department pursuant to 
Section 329.6. 

.., .... ,;;;.-. ... 
··~~;~~ 

329.5 Voluntary Minimum Life-Safety Retrofit. Any building or non-building structure 
subject to this Section, for which voluntary seismic retrofif'iS:performed that meets or 
exceeds the criteria ofAS-CJ-E>41-13, S-3 and N-C with the BSElfE hazard, shall be exempt 
from any local mand~fo!Y''seis'lri.ic retrofit requirements until November l, 2034. Such a 
building or non-build.mg structilte\,shall not be exempt from requirements associated with 
any addition, alterati8!fd~'repair, cli1nge of occupancy, relocation, or other work regulated 
by this Code. For a perio;,f:of lQ.;)i.eiiFs:.after the effeetive date of Seetion 3428 , any 
building or non building sftlK~ffl~~'~itfilJi::'!l!~. seope of Seetion 3428 for whieh voluntary 

···•I•·.- •.. , ...•...•.. , 

seismie strengthening is perfu'i'iP.~9:. that m~e~ .. '.)~ exeeeds the eriteria of }. • .SCE 41 13, S 3 
NC with.the BSE lE hazard shaij;::!!.e~ be idefttified as a seismie hazard pursuant ta any 
loeal building standards adopted a"ft~i~,,~e effeetive date of Seetion 3428 unless the City has 
eoneluded that the building ineurred ·a~proportionate damage, as defined by 
Seetion 3402.1 of this eode, or otherwise has been strueturally damaged er strueturally 
altered, as defmed by Seetion 3404 of this eode, so that it no longer meets the engineering 
eriteria under whieh it was retrofitted. In the event of damage, building repair, addition or 
alterations to eorreet damage, meeting or exeeeding the engineering eriteria under whieh 
the strueture was originally retrofitted must be made in eomplianee with this eode in order 
to eontinue the 20 year limit under this Seetion 3 428 .5. 

329.6 Administrative Bulletin. The Department shall prepare an Administrative Bulletin 
detailing the procedural implementation requirements for this Section 329. 

329.7 Enforcement. Buildings and non-building structures in violation of this Section 329 
may be considered to be unsafe. The Department may apply the provisions of San 
Francisco Building Code Section 102A, includingl02A.13, Repair and Demolition Fund, in 
remedying such unsafe conditions. Enforcement action may be initiated by the Department 
for failure to comply with any of the requirements of Section 329, including failure to 
submit an Evaluation Scope document or Evaluation Report within the time designated by 
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Sections 329.3 and 329.4. · 

329.8 Fees. Fees based on standard hourly rates in accordance with the SFBC Table 
lA-D - Standard Hourly Rates shall be charged to compensate the Department for review 
and for related evaluation ·processing. 

(Added by Ord. 202-14, File No. 140120, App. 10/1/2014, Eff. 10/31/2014) 

Chapter 4 .d::~r·~;;;"' 

PRESCRIPTIVE COMPll~~E METHOD 
.;;'"·• '';; ~ ;. ; ·.-. 

•.· ... ·· .. ' ~ 
:,;,; ... ·,.--"'·'· ?;.~.;·;.;;::;:~;;·,;;,:;.~·.r_ .7::-:·;:· '::~ ;·;··: . . :;.·.-:;. :·.·, ::.· ' .. :.:,::'.'~·.:· 

SECTION 401 - GENERAL 

40 I. I. 2 Add the following sectionf~'.j:r~>··· 
°i~:_~;:,~~~}1 ;~:;'., '.>~';!:.,_ 

401.1.2 General. Buildmgs, str~~i~~~~·1~ii:iLproperty to which additions, alterations or 
repairs are made shall comply with alf the re<initements of this code for new facilities, 
except as specifically provided in this s~:C'tion, iii''tb.e'San Francisco Housing Code and in 
other applicable ordinances and regulatfons. See·Sel-!fit>D:·401.6 for provisions requiring 
installation of smoke detectors in existing.Grod}fk;"nivlsiort~ Occupancies. 

~ ... _.: ...... 
<::~1 ~~,~~;/ 

401.6 Add..Jh-r!f()l{o,_wing section: "''.:-. 
··. _., ,, ,.,, .. -- ~ . .:: . :~;~\, 

401.6 /rAaaiti~~~)'tti~ations or repairs to Group::ji Occupancies. When the valuation of 
an additi.on, alteration.orrepair to a Group R Occupancy exceeds $1,000 and a permit is 
required.,' o:P'when one or fuoi·e sleeping rooms are added or created in existing Group R 
Occupancie'§t~S'moke alarms·sh.all be installed in.accordance with San Francisco Building 
Code Section 901>· . "'':"C:\ 

: ,::.:?;1~:~~;:,. ~~;_;_.:::-.. , 

EXCEPTION: R~p'airs to..tb.i:i~xterior surfaces of a Group R Occupancy are exempt 
from the reguiremenfs'of.tllls''section. 

401. 7 Add thefollowingsection: 

401.7 Homeless Shelters. Notw~thstanding any other· provision of this section, any 
addition, alteration, repair, installation, change or reconstruction of any building or 
structure, which is made in order to initiate, expand or continue a facility which, as 
approved by an authorized government agency, shelters otherwise homeless persons and 
which is operated by an organization exempt from federal income tax under Internal 
Revenue Code Sections 501(c)(3) or 501(d), shall meet only those reguirements of this code 
which are determined by the Building Official, pursuant to rules and regulations adopted 
by the Building Official in accordance with San Francisco Building Code Section 104A.l, 
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after consultation with the Fire Department, to be necessary or appropriate to prevent a 
life hazard, or to ·prevent the building or structure from being or becoming substandard. 
With respect tO minimum lateral force requirements, said bulletin shall not waive any 
requirement which can be satisfied by work eligible to receive financial assistance from the 
State of California. Any provisions waived by said bulletin shall be applied when homeless 
shelter use ceases and may be applied when homeless shelter use is reduced. 

401.8 Add the following section: 

401.8 Fire alarm systems. For all buildings that are required toC .~a fire alarm system under this 
Code, the Fire Code, the Housing Code or any other law, tMi'bii'i.iding owner shall upgrade the fire 
alarm system, if necessary, to comply with the sound levef.'t.~qili.'tement (or sleeping areas set forth 
in Section 18.4.5.1 of NFP A 72 (2013 edition), as amend~tfffom tllrtiHo time, upon either (a) 
completion of work under a building permit with a.c6sho:f constructiti:llof $50,000 or more, or (b) 
July 1, 2021, whichever occurs first. ,,-:·?' '"''S{ 

,!:(~?~~;:~;;'.~:;.· ,i 

'i; 

. 401.9 Add the following section: 

401.9 Open, accessible attics. When performing ad~{~!~~i altgra ions, or rep~i;~~·{~:'Group 3 R 
occupancies of six units or more under a building permiti'witfi'i: cost of constructioli'of $50,000 or 
more, fire blocks, draftstops, or fire safing insulation (appi6v~d noncombustible material used as a 
fire barrier) shall be installed in open attics of 30 inches in heigblor.greater that are accessible 
from other than an occu ied residential unit. 

402. 6 Add the following sectio~'.;,. 

402.6 High-rise buildings. Any exisml'g,building or structure to which an addition is made 
which causes the building or structure .. 't6:tall within the scope of San Francisco Building 
Code Section 403 shall comply with the provisions of that section. 

402. 7 Add the following section: 

402. 7 Horizontal additions. Horizontal additions shall meet the following requirements: 

When the cumulative area of horizontal additions, excluding basement additions, 
exceeds 30 percent of the area of the original building or structure, excluding basements, 
and the additions are structurally interconnected to, or not separated to comply with ASCE 
7-10 Section 12.12.3, the entire structure shall comply with Section 301.2. 

For the purpose of this section, the term "original building or structure" shall 
·mean the building or structure as it existed on the force based trigger date per IEBC. The 
combined building or structure may be used for more restrictive occupancy classifications 
as determined in San Francisco Building Code Chapter 3 only when the structure as a 
whole meets the requirements in this code for such occupancy. 
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SECTION 403 - AL TERA TIO NS 

403.12.1 Add the following section: 

403.12.1 Non-structural alterations. Whenever alteration work in a building or structure 
involves substantial changes to elements such as walls, partitions or ceilings, on 2/3 or more 
of the number of stories excluding basements, the building or structure as a whole shall 
comply with Section 301.2. The terni "substantial change" includes the addition, removal, 
repair or modification of such elements. All such work included in alteration permits issued 
within two years of the date of a permit application shall be included in the determination 
of whether the application is proposing substantial change to the building or structure . 

.. ::;,, 

Removal and replacement of interior gypbo'~~[''or plaster iri Type V (wood framed) R3 
one or two residential units is ntit'tf{be considered as "Substantial Chan e". 

The replacement gypboard must be 5/8" TyJJ~':X withs'd cooler nails@4 inches on 
center or eguivalent screws. '\'!d~~: ,:·''" ':',,. · 

···:, _-: ;:: ·- ,.,,:,;-,,~;: ,· 

403.12.2 Add the following section: 
··-~;~:;~i~;~;:;/r 

403.12.2 Structural alterations. When more than 30 percell:t;;:~µiulative sinee 1\l[ay 21, 
19-n, of the floor andrc:fof.aieas of the building or structure ii1iv~i been or are proposed to 
be involved in subst4ntia'fstrutfu.ral alteration, the building or structure shall comply with 
Section 301. The are~s'to be counted towards the 30 percent shall be those areas tributary 
to the vertical load carITmg comp'ti'n.ents (joists, beams, columns, walls and other structural 
components) that have b~e1{or\willbe"removed, added or altered, as well as areas such as 
mezzanines, penthouses, ro'O-f:i'sfr.uctut:'~s::ah'dinfilled courts and shafts. . 

··-.. ~;;h:: ;':1 .. ,,j :·!··:, ... ' 

·:;; i:~·'i',:; '··, -: .'.~} .. ;,,;.:;~:· 

EXCEPTIONS: ·<,tJh.'.~~),~1!:;:" ,,. 

1. When such alterations involve:ohly the lowest story of a wood frame building or 
structure and Section 407 does not apply, only the lateral force resisting components 
in and below that story need comply with Section 301.2, or 

2. When such alterations involve the lowest story of a Type V building or structure of 
R3 occupancy and that floor's proposed use is as a garage, that level is exempt from 
Section 403.12.2. Such alterations need not be counted as part of the cumulative 
total of tributary. area of structural alterations. 

403.13 Add the following section: 

403.13 Mandatory Seismic Retrofit. Submittal documents shall include plans indicating 
locations and construction of existing, new and modified building elements used to comply 
with Chapter 4B. 
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SECTION 404 - REP AIRS 

404.1.1 Add the following ?Zew section: 

404.1.1 Repairs. Unless otherwise approved by the Building Official, all structural 
damage shall be repaired. 

Repairs to buildings or structures which have sustained substantial structural damage . 
to lateral force resisting elements shall comply with the minimum lateral force design 
re uirements of Section 301.2 or with the code under whicIBtfte buildin or structure was 
designed, whichever is more restrictive. 

Damage may be caused by events or a comb''' · vents, including, but not 
limited to, fire, explosion, structural pest or wood-d~s'troying"tirganism attack, earthquake, 
wind storm, vehicular impact, ground subsidence or failure, or'tlie collapse or 
dislodgement of any portion of any adjacent building or structure::The removal or 
alteration of structural elements as part of the work described in an '3-pproved building 
permit application shall not be considered to be "damage." 

404. 2.1 Replace with the followin~~{~g~£~:~:;n;.,,,. . 

404.2.1 Evaluation. The building s~~ii,,J;'i:~~liluated by a registered design pr~fessional, 
and the evaluation findings shall be su'Hiilitte<l''taCtlie code official within 60 days of 
completion of the evaluation. The evaluiti6n shaU'.'est~fHish whether the damaged building, 
if repaired to its predamage state, would ~hmplySV.Hh ili~;:proyisions of this code for wind 
and earthquake loads. Evaluation for earthg'trik~· loads shalfbe required if the substantial 
.structural damage was caused by or related i6:,~arthquake effects or if the building is in 
Seismic Desi Gate o C D E or F. ":;:;;~j'~,''!fu;, 

Wind:rfoa s for this, eviithation shall be those presc-ribed in San Francisco Building Code 
Section;~·i'B09. Earthquak:eI:ioads for this evaluation, if required, shall be according to 
section 30f~l:1~,~ed to Be::,z§,,,percent of those prescribed in Section 1613. Values ofR, ne
anfr.Gt1 for tM';m~png seismi6'':#g£~ce resisting system shall be those specified by this.code for an 
ordinary systeil'l1m'efls it is drnljq~trated that the existing system will provide performance 

• "4;f N • :=.~·;;:~::r:t • 

404.4.1 

404.4.1 Disproportionate Damage. Buildings with Disproportionate Damage shall be 
subject to the requirements of Section 404.2 for earthquake evaluation and rehabilitation 
as if they had substantial structural damage to vertical elements of the 
lateral-force-resisting system. 

Permit application for required rehabilitation work shall be submitted to the Department 
within 1 year after the earthquake, and the work shall be completed as specified in Table B 
of San Francisco Building Code Section 106A.4.4. 

404.4.2 Add the following section: 
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404.4.2. Other damage. For damage less than substantial structural damage that is not 
Disproportionate Damage, repairs shall be allowed that restore the building to its 

· predamage state, based on material properties and design strengths applicable at the time 
of original construction. New structural members and connections used for this repair shall 
comply with the detailing provisions of this code for new buildings of similar structure, 
purpose and location. 

SECTION 407 - CHANGE OF OCCUPANCY 

407. 4.1 Add the following section: 

407.4.1 Change of occupancy. In additiont8:tiitother requirements of this code, the 
term "comply with the requirements of thi~'c()'d.e for such division or group of occupancy," 
as used in this section, shall also mean compliiinfe"with theJateral force provisions of 
Section 301.2 when the change results in an incrli~s.eoffllote than 10 percent in the 
occupant load of the entire building or structure, andwh.iCh also increases the occupant 
load by more than 100 persons as compared to the occlip~nt load of the existing legal use or 
the use for which the building was originally designed. A''bililding changing occupancy to 
an E occupancy, and is otherwise subject to Section 329, slililf:tomply with Section 329. 

1. When a chan;~~·~'f::·occupan~y or use involves only one story of a building or 
structure, only th~;·lateral':tdr2e resisting elements in that story and all lateral force 
resisting elements below'need-coiftply.with Section 301.2. 

2. A change from a Grou;f~~~]fiivisio:,:·;:~~~~ Group R, Division 1 or Division 2 
Occupancy caused by the construction of a third dwelling unit in the lowest story of 
a building or structure shallcoiliply with Section 301.2 as provided in Exception 1 
~~ . 

SECTION 409 - MOVE STRUCTURES 

409.2 Add the following section: 

409.2 Removal of Debris. Immediately after the building is moved and before it is 
· occupied at the new site, the permittee must remove all debris and all walls and footings 

above grade at the site from which it has been moved, except where such walls provide 
support to adjacent buildings, structures or property. All excavated areas must be filled in 
or protected by substantial fences not less than 5 feet (1524 mm) in height. 
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Chapter4A 
EARTHQUAKE HAZARD REDUCTION IN 

UNREINFORCED MASONRY BEARING WALL 
BUILDINGS 

Add Chapter as follows: 

Chapter4A. 

EARTHQUAKE HAZARD REDUCTIO· UNREINFORCED MASONRY 
BEARING WiU3E' BIDLDINGS 

(NOTE: The time limits for compliance wit~:i~~::~'provision:s'•of Chapters 4A and 4B had 
assed but the ordinance and the time limits thel"~ili are:'Still in effect. 

··:.:· 

SECTION 401A -. PURPOSE . 
. ,.~;··'; .:-:-. .~;2~~ 

The purpose of this chap er1 :t0. promote public safety and we · are by reducing the risk of 
death or injury tha:t:ili:Kv resuff'from the effects of an earthquake on existing unreinforced 
masonry bearing walfiJUildings. ·'L::~::f: 

.. ,Z''::.u:·f,:;,., ::-,,.:,! 

··~;:;'i:!~'.'.\'.;:1:~. ·::.,~,,.. . 
The provisions of this:'l':ha:p a'fejntended as minimum standards for structural 

seismic resistance for earthq·uake grouna::'sil:aking and are established primarily to reduce 
the risk of life loss or injury. c6ffibliance witlilffifese provisions will not necessarily prevent 
loss of life or injury, or prevent elttliquake damage to rehabilitated structures, or protect 
against the release of hazardous mateti"als, or protect the function of essential facilities. 
These provisions are not intended to mitigate ground failure hazards such. as liquefaction. 
The Community Safety Element of the General Plan of the City and County of San 
Francisco should be consulted for areas most susceptible to ground failure. 

Time limits are given for owners of unreinforced masonry bearing wall buildings to 
submit an inventory of each building and an evaluation of the degree of risk presented by 
the building. Priorities and time limits are established for work to be completed. . 

Requirements for seismic strengthening of unreinforced buildings are contained in 
Chapter 4B. 

SECTION 402A - SCOPE 

The provisions of this chapter shall apply to all existing buildings having one or more 
bearing walls of unreinforced masonry as defined in Chapter 4B. 



EXCEPTIONS: 

1. Buildings housing Group R Occupancies containing less than five dwelling units or 
guest rooms and used solely for residential purposes. 

2. Buildings accessory to.and on the same lot as those described in Exception 1. 

3. Buildings which have been brought into full compliance with the requirem·ents of 
SFEBC Section 301.2 in effect on or after May 21, 1973. 

Compliance with the provisions of Chapters 4A and 4~:;dhes not supersede the 
requirement for compliance with SFEBC Section 301.2'wiien otherwise required under 
SFEBC. ::~l:';{i::>'''.'.\:N;;:t\.,, 

A permit issued solely for compliance with anyi;;~f the ~i~J~dures of Chapters 4A and 
4B of this code shall not be considered "substantial change" or "str_11ctural work" as 
defined in SFEBC and compliance with SFEBC Section 301.2 will riotbe required. 

w.::::.:::.:.2:~22.: . .:::~.:;:::t::.i....;..'.£:~:<:.~:- ,., .. ,·~:.:::....s.::..;:.:.-.;.:..::..:.:::~£:'·::{:·~···~,: ... ~- _:;.· __ -_, __ .=_:::::::.i.t:.~~....._...:.---...: ____ '.., __ :_....:.....:~ .·:::::!,!,~j~~'~:Tu . .: . .:..:£:.o:!!...:.1 

SECTION 403A- DEFINIT~g~~:~~''<•· 
For the purpose of Chapters 4A ancl'4'B, ~~itJln:terms are defi~ed as follows: 

\~fg~;~:._ . .. ... ,i·~t:~~~-{;>::~t·~ 
BOLTS-PLUS is the installation ofshear aniftensfon anchors at the roof and floors 

and, when required, the bracing of the unteinfof~'ed.'rtl.~~6'nrv bearing walls upon 
evaluation of the height-to- thickness ratio oflfr~s~ walls.· ~'•:i/' 

POOR SOIL is all soil lying bayward or"tfii line indicating the landward limit of Bay 
Mud deposits''~s~':Shown on the U.S. Geological s'iitvey Map MF-1376, title "Map Showing 
the 200:-feif~tilicl&ess~contour of surficial deposits.~nd the landward limit of Bay Mud 
deposits>of San FrancisC6i California," by William B. Joyner, 1982. 

'~;~CEPTION: ~~ttrbding need not be considered as being located on poor soil 
. when a subsU.Hace exploratioiPdemonstrates that the soil is not underlain by -Bay Mud. 

UNREIN;a~eED MAS~~ky BEARING w ALL BUILDING. is a building or 
structure having afle~st one.,.llli'f'einforced masonry bearing wall. 

SECTION 404A- COMPLIANCE REQUIREMENTS 

404A.1 General. The owner of each unreinforced masonry bearing wall building within 
the scope of this chapter and Chapter 4B shall cause a structural analysis to be made of the 
building by a· registered civil or structural engineer or licensed architect, and, if the 
building does notmeet the minimum standards specified in this code except as provided for 
in Chapters 4A and 4B, the owner shall cause the building to be structurally altered to 
conform to such standards or cause the building to be demolished pursuant to the program 
implementation schedule set forth. 
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404A.2 Program Implementation. The requirements stated in Section 404A.1 above shall 
be accomplished by submitting to the Building Official the following: 

404A.2.l Inventory form. The owner is required to submit to the Department, within the 
time limits set forth in Table 4A-A, a properly completed inventory form, signed and sealed 
by the owner's civil or structural engineer or architect. See San Francisco Building Code 
Section llOA, Table lA-S for the applicable fee for the review of the inventory form. A 
failure to respond within the time limits set forth in Table 4A-A is a violation of this code. 

404A.2.2 Risk assessment. 

404A.2.2.1 General. When filling out the required information on the inventory form, the 
owner's architect or civil or structural engineer shall assign to the building a relative level 

· of r.isk depending upon the occupancy, soil conditions· at the site and the density of the 
p~pulation exposed. .·- ·· ·· 

404A.2.2.2 Level of risk assigned. 

1. Level 1 buildings are buildings containhl'g Group§/:~1hccupanci~s with an occupant 
load of 300 o.r more; or Group E OccupanCies;':·~)i(f:!fhose buildings greater than 
three stories in height which are located on po'fif:':soil. 

2. Level 2 buildings are all non-Level 1 buildings wh1 . ·:are located on poor soil in the 
Downtown, Nortb-:.ofMarket/Civic Center, South ofM~~ket, South of Market 
Residential and('Cliiliatchvn Unreinforced Masonry Buitdiii.g Study Areas as 
d~lineated oii'''Fiifure 4fi4f]:;,, 

·._t,:n:,,;:;.. \} .•• ;~_:i~\ 
··.i;J'.~~r~~:;:~~.. . , .. l 

3. Level 3 buildings'.are buildmgs in the above areas which are not located on poor soil 
and buildings loc~t~il·on=::'J)'~·6''t;:1s'oi1.outside the above areas. 

·<;;!.:.';'.,t·-'.'l ,,,..., Ji'.;'" .. ''·tJ;·_~i::,.--.~·,_:,~i.:~: ....... -.•.. 
·i~:;:~::~~i;:;);;~( .:;~ :;;~:;:i·~":it;;;:~th. 

4. Level 4 buildings are aUhther unr"E\mforced masonry bearing wall buildings . 
. ,:\:~il~!~'.l~;;~~I;;:::,, ···~,~~;f~;;.;;.~ 

404A.2.3 Engineering reports. Tlieowner shall engage a registered civil or structural 
engineer or licensed architect to prep~¢ an engineering report on the building when: 
[Amended 10-7-2003 by Ord. No. 245-03f 

1. An owner desires to demolish a qualified historical building or any building 
containing a nonexempt Group R Occupancy rather than retrofit the building, and 
a report is requested by the Building Official or the Building Official of the 
Planning Department; or · 

2. The Bolts-plus level of strengthening is proposed; or 

3. Strengthening to comply with the State Historical Building Code is proposed; or 

4. The owner believes the building complies with Chapters 4A and 4B without any 
further alteration. 

The engineering report shall detail applicable retrofit requirements of the least 
restrictive retrofit procedure for which the building qualifies. The required retrofit 
measures shall be developed schematically, and a conceptual construction cost estimate 



shall be included. If the Bolts-plus level of strengthening defined above and described in 
Exception 1 to Section 409B.2 is proposed, the necessary measures for compliance with the 
Special Procedure of Section 411B shall also be designated, and a second cost estimate for 
this option shall also be included in the report. If the engineering report demonstrates that 
no deficiencies· exist, and the report is approved by the Department, the structure will be 
considered to conform to the requirements of this chapter. Except as noted in 1. above, the 
report shall be submitted not later than the date when the application for the building 
permit to either strengthen or demolish the building would otherwise be required. The 
format and content of the engineering report shall comply with the provisions of rules and 
regulations to be issued by the Building Official pursuant to San Francisco Building Code 
Section l04A.2.1 after consultation with the Seismic Safety Retrofit Bond Program Board. 
See San Francisco Building Code Section HOA, Table lA-S for the applicable fee for the 
review of the engineering report. .'.:. ~;;:;,, 

...... '«,:·· 

404A.2.4 · Application for building permit.JrJi~,i~~ner shall submit to the Department an 
application for a structural alteration permiFaccompanied by structural plans, 
specifications and calculations for the proposedmitigatiQn·solution or a permit application 
to demolish the building. Time limits for submis.s161l·:ofthe°application and for permit 
processing and approval are established in Table 4A:~'.A:\f:>' 

· .. :,r~f: ~ ___;:·. 

404A.2~5 Commencement and completion of constru~tig~~··Construction work shall 
commence and a Certificate of Final Completion and Occli:pa'.itcy or final inspection of 
work under a demolition:Jffennit shall be obtained within the.'time limits set forth in Table 
4A-A. .(;: .. L'.~"· <:.::~·:::;:;r;•:::.. ··. ,. . 

... . ; ,,,, . ::i>' ·~ ii~ii:.(.:":.::·:. 

·:::t~tL1:,\.. ':~~~~;:\ 
404A.2.6 Transfer ·of title. No transfer of title shall alter the time limits for compliance set 
forth in Table 4A-A. ·<:(:·::-~:.';.. ::-::~:;;~:1 

~ ~:.~.· .1 ••.. · •• ,· li:.::,.~.'.~1.;:.~~~~~i;, .'-:;:~, . ;-J·'./::'. :;:~:·:}'., ;· ..... ;:-:~ . :· <'r":\,···· .. , . . .. . 

=•m~f~:~~:'~=:~,{~.,~·~,~0'·::.~~]±;~0cm••·~··•==~~'''="="'=' 
SECTION 405A-ADMINISi;RATION 

···. :.~~~;/:~;:,._ ';:'.;-}jf;:~;k .,(::~~·?r\-;.:,. 

405A.1 S~rticeofNotice. Th'€:Build~g;"official shall, not later than February 15, 1993, 
issue a notice foJfomply with S~ction 404A.1 to the owner of each building known by the 
Department to btrwl.thin the s~6'pe of this chapter. The notice shall be accompanied by an 
informational letter'on"brochttri"and a sample inventory form. If, on or before February 
15, 1993, an owner of ah''ti.:rireffiforced masonry bearing wall building has knowledge that 
he or she owns such a builCtmg, then failure of the Building Official to issue a notice or 
failure of the owner to receive such a notice shall not relieve the owner of the obligation to 
comply with the provisions of Chapters 4A and 4B within the time limits set forth in Table 
4A-A. An owner is presumed to have knowledge that he or she owns an unreinforced 
masonry bearing wall building if the building is on the inventory list of potential hazardous 
unreinforced masonry bearing wall buildings required by Section 8877(a) of the California 
Government Code. 

For buildings not known to the Department to be unreinforced masonry bearing wall 
buildings and whose owners have no knowledge that the buildings are unreinforced 
masonry bearing wall buildings, the time limits set forth in Table 4A-A shall commence 
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upon the owners having actual or constructive knowledge that their buildings are 
unreinforced masonry bearing wall buildings. 

405A.2 Appeal from Notice. The owner or the owner's agent may appeal the Building 
Official's notice to the Unreinforced Masonry Building Appeals Board in accordance with 
San Francisco Building Code Section 105A.7. 

405A.3 Processing and Recordation. Within 30 days of receipt of the inventory form, the 
Building Official shall review it and either approve it as submitted or reject it and return it 
for correction. Inventory forms returned for correction sMilfbe revised by the owner's 
architect or engineer and returned to the Department wltfilti 30 days of the date ofthe 
Department's initial rejection. The Building OfficiaL~li~ti\'cause to be recorded with the 

·Assessor-Recorder's Office a notice of the reguirerifel1f'for'~tructural alteration or 
demolition and the inventory form. The Building Official mayi;'tii:use such a notice to be 
recorded upon expiration of the time limits for submittal of the ihv'entory form as stated in 
Table 4A-A. [Amended 10-7-2003 by Ord. No. 245-03] ''~~jj:i;:::; . 

. j~~i;··:~~{t'ij!~~\;1·~ .. 
405A.4 Enforcement. Whenever an inventory form has not been submitted or a notice 
issued by the Building Official to structurally alter or demolish an unreinfct't~ed masonry 
bearing wall building has not beeli~'tftifuplied with within the time limits set forth in Table 
4A-A, the Building Official shall ha~~''tiie.ipower to abate the building in accordance with 
San Francisco Building Code Section"c102A:·1·::., · 

405A.5 Removal from Inventory. Aft:~~iI of ther.re fit work required by this chapter 
and Chapter 4B has been completed in ~nY·bnildilig ifi~tfi~;satisfaction of the Building 
Official and a Certificate of Final Completihii~·~n'd Occupart~y has been issued in 
accordance with San Francisco Building Code\:·section 109, or after a final inspection of 
building demolition work has been made, or iftli'e,.Building Official finds that no retrofit 

. work is re(ffitf~d~:ffii~·Building Official shall rem6~~ that building from the inventory list of 
potenti~ti.y'hazardotis':Uiireinforced masonry bearing wall buildings required by Section 
8877(al'{}f'the Californla';Government Code. The Building Official shall thereupon cause to 
be filed witli!''the Assessor~R€torder's Office a release of any notice or Abatement Order 
recorded unCleri'iSection 405A:~3'·or 405A.4. Additionally, the Department shall furnish to 
each owner updti';§atisfactory 1ttl'tnpletion of a retrofit a sign, on a standard Department 
form, of the same«sJi·e,.as that .i~g'uired by California Government Code Section 8875.8, 
stating "This buildill'glias beefl>geismically retrofitted to reduce the risk of death or injury 
in the event of a major"~artiiq1ilake pursuant to Chapters 4A and 4B of the San Francisco 
Existing Building Code." ·The sign shall also indicate the retrofit procedure used and shall 
bear the signature of the Building Official. The posting of the sign shall be at the option of 
the owner. · 

405A.6 Voluntary Seismic Strengthening. The owner of a building that is exempt from 
compliance with this chapter may voluntarily retrofit the building using the procedures for 
seismic strengthening set forth in Chapter 4B. 

405A. 7 Application of Future Retrofitting Legislation. It is the present intent of the Board 
of Supervisors that, absent a compelling public safety necessity, buildings strengthened 
pursuant to Chapter 4B will not be subject to future mandatory seismic retrofitting 
legislation adopted by the Board. 
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405A.8 Phased Strengthening. Other provisions of this code notwithstanding, an 
unreinforced masonry bearing wall building may be strengthened in phases under multiple 
alteration permits, provided: [Amended 10-7-2003 by Ord. No. 245-03] 

1. A complete structural analysis accompanied by plans, specifications and 
calculations for the proposed mitigation solution is submitted to the Department 
with the first alteration permit application; and 

2. A phasing. program is submitted to and approved by the Department as part of the 
review of the first alteration permit application; and 

3. Each subsequent alteration permit application clearly indicates the further work 
proposed and the work completed to date; and 

... -:,, 

4. The engineer or architect responsible fof·;th~ structural design for the strengthening 
program provides structural requfrefiierits observation in accordance with San 
Francisco Building Code Section 170~[6; and 

5. All of the required strengthening work::~~;~timpletgJt~ithin the time limits set forth 
in Table 4A-A. "·. ·· " .. ,~"T • ·· 

·.;,:<;'..~~.:L. \:>' 

!.: ·:-::·.:·.':·:.:>.:::"£';'::; :: ·:;:.,·:·~·-· ~···· •.. .. , ... ·· •.• :=:·: ~-· ,.·:~··.: :;-:;7::; :tt..f:;~.;~r:. ... :-::.· ,:::-,-.:...--;;-;.: •;:;· =;; ·• :-:.;:;~- -·· ···-·--,.,. _ ;: .;:....,.· -~:::. -·· • :· .;::·-:-:.=. ·., i ··;:·:· ·,,J.::-'::,;;;-·,, .;~~~f ~;::~i~i:\~;·:y.·; \..;.:,::·;:·,::;;.-,I:, ,-. ·;._,_:;:::~··-:,•;,~~:I·,;;;.;;;;;,·:·-:~-.: :~·:; ·:.~:f .. ~;;:;f:·:i; :;:\:.,:: ;: :r;.:-.::t;:;_-,;.::1r.;:u 

SECTION 406A- .EXISTING UTILITY, FIRE PROTECTION, 
LIFE-SAFETY,. S.Y$TEMS, HOMELESS SHELTERS: AND DISABLED 
ACCESSREQlJ.:i:REMENTS 

\:~-~·:Y~ff;~;·. ,~' .-.; ~~1~! 

[Amended 10-7-2003 bf~dtd. No~'.~i45'.".03] 

This chapter does not req~if'~;~lle;~~~~~:~f'existing electrical, plumbing, mechanical, fire 
protection or life-safety systems''vvhich are Irt'.'.'compliance with the code in effect at the time 
of their construction or installatichfr:The application of SFEBC Section 401.6 relating to 
homeless shelters does not waive th~ir~quirement for compliance with the provisions of this 
chapter and Chapter 4B within the tilli~iJimits set forth in Table 4A-A. This section does 
not exempt any building from compliance with the requirements of State or Federal 
disability access regulations. 

SECTION 407 A- ENERGY CONSERVATION 

The provisions of California Code of Regulations, Title 24, Part 6, the California Energy 
Code, San Francisco Housing Code, Chapter 12 (the Residential Energy Conservation 
Ordinance) are not applicable to buildings altered as required by this chapter, unless the 
alteration work also constitutes a change in use as defined in SFEBC Section 407, or 
increases the conditioned space or alters the lighting or mechanical systems. 

FIGURE 4A-1-UNREINFORCED MASONRY BUILDING STUDY AREAS 
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[Amended 10-7-2003 by Ord. No. 245-03] 

1 Downtown 

2 South of Market 

3 South of Market/Residential 

4 North of Market/Civic Center 

5 Bush Street Corridor . 

6 Van Ness/Polk 

7 . Chinatown 

8 North Beach 

9 Waterfront 

10 Mission/Upper Market 

11 Outlying · 
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TABLE 4A-A- PROGRAM IMPLEMENTATION SCHEDULE 1• 2 

I II Ill IV 

Risk Level Submission of Application of Building Permit 
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. of Building Inventory ~orm Permit with Plans or Processing and Alterations 

to DBI Application for Demolition4 Approval4 Completion3·4 

1 1.0 2.0 2.5 3.5 

2 1.0 2.5 3.0 5.0 

3 1.0 8.0 9.0 11.0 

4 1.0 10.0 11.0 13.0 

1 · All time periods are in years measured from F~b~i'l'ary 15, 1993. 

2 When compliance with this table is requir~'&},~W:,;·:ime limits and extensions of San Francisco 
Building Code Chapter lA are not applicable. :i;~!1;~>>" 

. . ·•.:-,~;.(~~~~'.i··· 

3 One or more extensions of time totaling not mo~1lthan · ve~rs may be approved by the 
Building Official for a building with preexisting lease(sj'dii'e't61;;'expire, for tenant relocation 
conditions, for delays in obtaining financing under the CitV:Ifri'nd fund loan program and for other 
conditions causing delay. Such extension requests must be subffii'tted to the Chief Building 
Inspector in writing prior to the expiration of the permit with pa'.yfuent of a fee. Any construction 
inspection granted under::tlilslfootnote during the period of extensi'iht:~m require payment of an 
• • • • • ,-:c.::,;;;;,, .. "jg;, '·'"'"¥"'.·:·· .. ~:::-:=-'!... • • '.;,:i.j)I' • • 

mspection fee m add1t1im:~fotne'l'bas1c extensmn fee. These extensmns are not cumulative with the 
extensions allowed by':F6htnote 4;· 

··:;;;:ik1~ms~~~;,.., 
4 For structures cont~ifi'.ilt Occ anc Gron A or E and owned b or anizations exem t from 
taxation under the InternafRe'Ven'Utl'law~N'JHhe United States and the Revenue and Taxation Code 
of the State of California as boli~:fide frat~~rial;>charitable, benevolent, religious or other nonprofit 
organizations, extensions of time'''iil:increments'''()'.ffiot more than three years up to the maximum 
time limit set forth in Column V oft:Jili:''table may ti(; approved by the Building Official, provided all 
of the following conditions are met: 

1. The owner demonstrates that an application has been made for funding available under the 
general obligation bond or the owner Is actively seeking other sources offunds; and 

2. The building is vacated and secured to the Building Official's satisfaction. For Occupancy 
Group A buildings only, in lieu of vacation, an owner may agree in writing to limit 
occupancy of the building for use as an assembly building with an actual occupant load 
greater than 299 persons to not more than 12 hours per week or four hours in any one day. 
The signs required by California Government Code Section 8875.8 shall also be posted at 
each entrance to the building; and 

3. When deemed necessary by the Building Official, pedestrian protection canopies complying 
with San Francisco Building Code Chapter 33 and Department of Public Works Order No. 
157;501 are erected and maintained along sidewalks adjacent to the building; and 

4. The Building Official finds that there is no hazard to any adjacent building or that hazard 
is satisfactorilymitigated; and 
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5. The owner, for the period of time in which the extension is in effect, agrees not to file an 
application for a demolition permit. 

Chapter 4B . 
SEISMIC STRENGTHENING PROVISIONS FOR 
UNREINFORCED MASONRY BEARING WALL 

BUILDINGS 
.• . 

. (:;fi·:':·. 

Add Chapter as follows: 

.·< ._:;:.~,. 

SEISMIC STRENGTHENING PRO~§Io~§;:~OR UNREINFORCED 
MASONRY.BE:AfilNG W ALJJf;:BUILDINGS 

\.~;~~;:, \ '·'. "; t ;,~~:::1~~:; ~-•-... ··::;~f ~;.'. -;;'~ >!~ 
(NOTE: The time limits for compliancewitli~lie'pmvisiori~iof:Chapters 4A and 4B had 
passed, but the ordinance and the time .. ii:Illits ther~intare stiifilFeffect.) 

'< • •• :..- '· •• ;:;:o,;,c.;./:.-,,:. •' ••.·.·. '':' . • • ' 

:::;~;~i:.~::;'L. .:: .··. ~;;~:;~; g~;::· .... ·:..;~;;~:~;;~;:~~i;~;,:~·:_·:~-.. 
-.;;::;::g:~;~·;:;';}'.i:)P' . ''"'-~:'" 

----:;, -- --...,,. - ::--;- ---r:.,-----:::-.. - ----_,_---;:- ---- ----~----~--- ~ _';'-~~--; ---r--;- --;: ----:.--;---------::-::-~-::-:-::-:--;--~-, --,, ;:.:;::.!.-=---- ::.,..-- ~--:;: 

SECTION 401B - PURPOSE 

·-:::g'.:::'·~,:~: 

SEaJ7i%'1102B~~~~~E'=~="'==,~~,~~,"'-· .. ,,,,.,,=,="""'~'"'~5'.:;;;;:;:= 
':~: .:;:-.;:',.:~. '~·:.· .. ~.!.~: 

402B.1 Gene;~:mThe seismi~~~l~engthening of unreinforced masonry bearing wall 
buildings shall comply· with th'e:provisions of this chapter when strengthening either is 
mandated by Chaptet'i?l';A, or is done voluntarily under Section 405A.6. The elements 
regulated by this chaptei./sb:all be determined in accordance with Table 4B-A. Except as 
provided herein, other structural provisions of this code shall apply. 

402B.2 Essential and Hazardous Facilities. The provisions of this chapter are not intended · 
to apply to the strengthening of buildings or structures in Risk Categories Ill and IV of 
ASCE 7-10-Table 1.5-1. Such buildings or structures shall be strengthened to meet the 
requirements of this code for new buildings of the same occupancy category or to such 
other criteria as has been established by the Building Official. 

402B.3 Unreinforced Masonry Private School Buildings. The strengthening of 
unreinforced masonry private school buildings shall comply with Sections 17320-17336 of 
the California Education Code. 



402B.4 Qualified Historical Buildings. Qualified historical buildings shall be strengthened 
to comply with this chapter or the alternative provisions contained in Title 24, California 
Code of Regulations, Part 8, the State Historical Building Code. · 

402B.5 Party Wall Buildings. In buildings separated by party walls, all segments sharing 
the party walls shall be strengthened at the same tinie whenever feasible. When such action 
is not feasible, a party wall in any segment undergoing strengthening shall be provided 
with the capacity to resist a reasonable estimate of the shear forces generated by the 
adjacent unstrengthened segments. 

402B.6 Buildings of Mixed Construction. When buildnfgs aving at least one bearing wall 
of unreinforced mason also utilize other structural:~''is't'efil.s the followin re uirements 
shall apply: 

402B.6.1 Masonry-wood or steel mix. When the fower stories 6 , . · e building are of 
unreinforced masonry bearing wall construction and the upper stij-fi~s.are of wood frame 
or steel stud construction, the unreinforced masonry stories shall be'sfr~ngthened to meet 
the requirements of the general procedure of this chapter and the other'sfO'.ries need not be 
strengthened. [Amended 10-7-2003~by Ord. No. 245-03] ''';:::::;;;;" 

402B.6.2 Masonry-concrete mix. ,,. building is of mixed unreinforced masonry 
bearing wall construction and reinfor~~d ~ort~rete or masonry construction, the entire 
building shall be strengthened in accottl~nce \Vitli';h,::program developed by the owner's 
architect or engineer and approved by tli'.~'.;Buildui'liOfficial. [Amended 10-7-2003 by Ord. 
No. 245-03] . ... .. '"' .,,~: . 

I . 

ace between ad· acent th es and ma contain 
mortar. 

wall that meets the re uirements of Section 

·:,,~~;'.;;m;~~;i:;~:;~'.1~im(~~~:ij;1J1:~:·· . 

CROSSW ALL SHEAR-CAP A CITY is the allowable shear value times the length of 
the crosswall, vcLo. 

•;::::.;· 

DIAPHRAGM EDGE is the intersection of the horizontal diaphragm and a shear 
wall. 

DIAPHRAGM SHEAR CAP A CITY is the allowable shear value times the depth of 
the diaphragm, vuD. 

ESSENTIAL FACILITY is any building or structure classified in Risk Category IV of 
ASCE 7-10Table1.5-1. 

HAZARDOUS FACILITY is any building or structure classified in Risk Category III 
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of 7-10Table1.5-1. 

NORMAL WALL is a wall perpendicular to the direction of seismic. forces. 

OPEN FRONT is an exterior building wall line, without vertical elements of the 
lateral force resisting system in one or more stories. 

PARTY WALL is a wall common to two or more buildings located on separate 
parcels of land. 

POINTING is the partial reconstruction of the bed joints of an unreinforced masonry 
wall as defined in Section 416B. 

QUALIFIED IDSTORICAL BUILDING is.a building or structure as defmed in the 
· June l, 1990, Edition of Title 24, California Code'of Regulations, Part 8, Section 8-302. 

_.·_ .. .;~_ ,.._ ·.:: , .. -

UNREINFORCED MASONRY includ~;:,.ji~~ned clay, concrete or sand-lime brick, 
hollow clay or concrete block, plain concret"eiaiid hollow clay tile. These materials shall' 
comply with the requirements of Section 406:B:<i:{'1~b,, .('·,·•:: 

UNREINFORCED MASONRY WALL is a·~~~~hff\vall in which the area of 
reinforcing steel is less than 25. percent of the minimum'~teel ratios required by this code 
for reinforced masonry. To qualify, reinforcing steel must have been mstalled in grouted 
cells within the masonry.~.·.····~ ''<:i;;f'::~::· _ 

UNREINFORCEB'~~ONRY BEARING WALL is an ~h~einforced masonry wall 
which provides the"vertical support for a floor or roof for which the total superimposed 
load exceeds 200 pouhds'·per linearJoot (298 kg/m} of wall. 

YIELD STORY D~Fr ~:;·i~~:i:i~ral displacement of one level relative to the level 
above or below at which yieldcsfre.ss is :firsl;developed in a frame member. 

'<. ···='<;~~~:~~ 

[Amended 10-7-2003 by Ord. No. 245-03] 

404B.1 For the purpose of this chapter, the applicable symbols and notations in this code 
shall apply. · 

A = cross sectional area of unreinforced masonry pier or wall, square inches. 

Ab = total area of the bed joints above and below the test specimen for each 
in-place shear test. 

Cp = numerical coefficient as specified in Table 4R-C for Special Procedure 
diaphragm shear transfer. 

D = in-plane width dimension of pier, inches, or depth of diaphragm, feet. 

DCR = demand-capacity ratio specified in Section 411B.4.2. 
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Fwx = force applied to a wall at level x, pounds. 

H = least clear height of opening on either side of a pier, inches. 

hit = height-to-thickness ratio of an unreinforced masonry wall. Height, h, is 
. measured between wall anchorage levels and/or slab-on-grade. 

L = span of diaphragm between shear walls, or span between shear wall and open 
front, feet. 

Lo = length of crosswall, feet. 

Li = effective span for an open front building specified in Section 411B.8, feet. 

PD = superimposed dead load at the location under consideration, pounds. For 
determination of the rocking shear capacity, dead load at the top of the pier under 
consideration shall be used. 

= stress resulting from the dead plus actual live load in place at the time of 

Pw 

Va 

= 
.·:i'1;·':i~r:::::~o .. 
ari'.yJ:~n·reinforced masonry pier, pounds. = vaA, the allowable she 

·;;,~~~:~i4:·,. ' •.;:~~~~~· jl'.!!~~~~~:::. 

v ca = total shear capacity of cr~sswalls mttfie::'direction of analysis immediately 
above the diaphragm level being investig~t'~d.. aV.:tJfro~ ifoli:fias. 

"'ii~j:~~~~i~l!;~f:~5~~;;.·· ··:;!:~Ji~l/'" 

v cb = total shear capacity of crosswalls in the direction of analysis immediately 
below the diaphragm level being investigated,''~\icLo, pounds. 

~·~. . 

asis of its relative shear ri 

Vr wall or wall ier 
pounds. 

Vtest = 
pounds. 

Vwx = . orce resisted by a shear wall at the level under ·consideration, 
pounds. 

va = allowable shear stress for unreinforced masonry, pounds per square inch 

vc = allowable shear value for a crosswall sheathed with any of the materials given 
in Table 4B-D or 4B-E, pounds per foot. 

vt = mortar shear strength as specified in Section 406B.3.3.4, pounds per square 
inch (psi). 

vto = mortar shear test values as specified in Section 406B.3.3.4, pounds per 
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square inch (psi). 

vu = allowable shear value for a diaphragm sheathed with any of the materials 
given in Table 4B-D or 4B-E, pounds per foot. 

J:vuD = sum of diaphragm shear capacities of both ends of the diaphragm, 
pounds. 

Y.Y.vuD = for diaphragms coupled with crosswalls, yy,vuD includes the sum of 
shear capacities of both ends of diaphragms coupled at and:'above the level under 
consideration. 

' /~,;.: ·: ·;F 

w = 
16, pounds. 

Wd = total dead load tributary to a diaphragm, pounds: ··:i[} 

J:wd = total dead load to all the diaphragms at and above th~'fav~l under 
consideration, pounds. 

Ww = total dead load to ah·;~:iireinforced masonry wall above the l~W~i ~nder 
consideration or above an open front:l)U.ilding, pounds. 

. ··,t~!~:\ ·-<L::ji~;~~;::~'.!i'.T). , 
Wwx = dead load of an unreinforced llliSO'nry wall assigned to Level x halfway 
above and below the level under consicforation, poiln'd:s •.. 

· ··~~~i~:F;:\l ... ~~~i~:;-::~-&:~f:tt'.~/'··'<:;1;:~f-

·,:;~,;.'.·•·'·.'.~: ;F 
!_.,__:-_..,!_ .... --=::.:.'..L~---.;:_ ______ -:, __ ~ __ ..:..__: ____ ...:_..:::,.~--~--=-~_:~~;,· c:·· :;~.;:.::::2::..:.:..:t::: .. :: .. 2'<:J.::::'.:::.Sh>·:- · '·'··.-··1:;:.'i:L·:.J:.:::"': .... o:··:-.I=:"~:,.'.::i:..l::;~:;..:::::cf~i.~.2'.0.:.::..:::·~::..::..~ 

SECTION 405B - GENERAL REQ~MENTS 
;:,;p=;;;f.':;. 

405B.1 ,,.,;G~J~t~ltihbuildings shall have a seisJiikresisting system conforming with ASCE 
7-10 Se'ttlt>ii 12.2, ext'epi::as modified by this chapter. 

·-,~~fii!i!iJ~t~f.;:;,, ····.::~}:1.'::~i~;ri,\ 
405B.2 "Alterations and Repairs. Alterations and repairs required to meet the provisions 
of this chapUfi·shall comply'wlth all other applicable structural requirements of this code 

· unless specificaJ!y:provided f~r'm this chapter. 

405B.3 RequireJ~~fs.for PJ~1 In addition to the requirements of San Francisco 
Building Code Section:l06Ai3;'.fof this code, the following construction information shall 
be included in the plans''req:ull-ed by this chapter: 

1. Dimensioned floor and roof plans showing existing ·walls and the size an.d spacing of 
floor and roof framing members and sheathing materials. The plans shall indicate 
all existing and new crosswalls and shear walls and their materials of construction. 
The location of these walls and their openings shall be fully dimensioned and drawn 
to scale on the plans. 

2. Dimensioned wall elevations showing openings, piers, wall classes as defined in 
Section 406B.3.3.6, thickness, heights, wall shear test locations, and cracks or 
damaged portions requiring repairs. Where the exterior face is veneer, the type of 
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veneer, its thickness and its bonding and/or ties to the structural wall masonry shall 
also be noted~ 

3. The type of interior wall and ceiling materials and framing. · 

4. The extent and type of existing wall anchorage to floors and roof when used in the 
design. 

5. The extent and type of parapet and appendage corrections which were previously 
performed, if any. 

6. Repair details, if any, of cracked or damaged unreinforced masonry wall walls 
required to resist forces specified in this chapter . 

... ~;h-. 

7. All other plans, sections and details nece8"sacy to delineate required retrofit 
construction. 

8. 

9. re ualification · ro SectiOn 415B 1615C if 
utilized includin location and results of all tis 

10. In buildings with party walls, the details of construe iii'n. on both sides of each party 
wall shall be shoiVm~::wJiere required by Section 4ll:Bi;;r;:;Jtem 5 the owners' consent 
statements sha'U'::fie'irtctlitled with the Ians. ·.,,,,,, 

SECTION 406B - '"t~j~cii:JmEM:i:N-T's''"':'.TJiO!:r"'"'"""':"·"'''""'''"""'''"'""''"""'''""~"'';;;yc;:~·,,,,_,,,,;o 

406B.1 General. All material 'rmitted tifils cha ter includin their a ro riate 
allowable design values and thosei~Xisting configurations of materials specified herein, may 
be.utilized to meet the requirement~;i()f':this chapter. 

406B.2 Existing Materials. All e~istn::~~aterials utilized as part of the required vertical 
load- carrying or lateral force-resisting system shall be in sound condition.or shall b.e 
repaired or removed and replaced with new materials. All unreinforced masonry materials 
shall comply with the fo.Ilowing requirements: 

1. The construction (lay-up) of the masonry units complies with Section 406B.3.2 and 
the quality of bond between the units has been verified to the satisfaction of the 
Building Official. · 

2. Concrete masonry units are verified to be load-bearing units complying with ASTM 
. Standard Specification C 90 or such other standard as is acceptable to the Building 

Official. 

3. Hollow clay tile units are verified to be structural load-bearing units complying with 
ASTM Standard Specification C 34 or such other standard as is acceptable to the 
Building Official. 
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4. The compressive strength of plain concrete walls shall be determined based on cores 
taken from each class of concrete wall. The location and number of tests shall be 
the same as prescribed for strength tests in Sections 406B.3.3.2 and 406B.3.3.3. 

406B.3 Existing Unreinforced Masomy Walls. 

406B.3.l General. All unreinforced masonry walls utilized to carry verticat'loads or 
seismic forces parallel and perpendicular to the wall plane shall be tested as specified in 
this section. All masonry that does not meet the minimum standards established by this 
chapter shall be removed and replaced with new materials/repaired or alternatively shall 
have its structural functions replaced with new materials'ahd. shall be anchored to 
supporting elements. 

406B.3.2 Constru.ction Oay-up) of walls. 
.'·;: .. ~n;:~, 

406B.3.2.l Multi-wythe solid brick. The facing and b~cking sh~ff be bonded so that not 
less than 10 percent of the exposed face area is composed of solid he'aders extending not less 
than 4 inches (101.6 mm) into the backing. The clear distance between 1adiacent full-length 
headers shall not exceed 24 inches .(609.6 mm) vertically or horizontally. Wli'ere the 
backing consists of two or more WVtlies:;.the headers shall extend not less thit'ii 4 inches 
(101.6 mm) into the most distant W"Ytb:~o~::.the backing wythes shall be bonded together 
with separate headers whose area ai:icfspa~ilig:conform to the foregoing. Wythes of walls 
not bonded as described above shall be't~nsici'efed_;·as .. veneer. Veneer wythes shall not be 

. included in the effective thickness used ii{~~alculaiili.gMi:e height to thickness and the shear 
. f h 11 ····.·····,-;-· "+' ~-, ·,;~~;),:;.~:·-

capacity o t e wa . .; ... :.;.\:.~;J>" "'''i:,:,,.:,:·:.ji 
- ' ·-._:.,;; 

406B.3.2.2 Grouted or ungrouted hollow coti'ifete or clay block and structural hollow clay 
tile. These materials shall be laid in a running.'lJond pattern. · 

Othe~::i~y~d~~~~~tl~rns may be acceptable if t~:~{i performance can be justified as being 
at least.~q~al to those"s}l'ecified above. 

406B.3.3<t'~ortar. .. ;;;·'~)!;::~:\ 
"···f~J-"i.',:.:· .. ·-

··:·, :.t~:::I:;-. >'.;~;:.:):~h 

406B.3.3. l T~sts;~The qualify Cif mortar .in all masonry walls shall be determined by 
performing in-plac~"shear test~'m accordance with Section 414B. Alternative methods of 
testing may be approV'ed by tli~' Building Official for masonry walls other than brick. 

·~-.;~~::::1~~.-~\··=~~~~'.r:·;,:;~j--
406B.3.3 .2 Location offosfs~'The shear tests shall be taken at locations representative of 

. the mortar conditions throughout the entire building, taking into account variations in 
workmanship at different building height levels, variations in weathering of the exterior 
surfaces, and variations in the condition of the interior surfaces due to deterioration caused 
by leaks and condensation of water and/or by the deleterious effects of other substances 
contained within the building. The exact test locations shall be determined at the building 
site by the engineer or architect in responsible charge of the structural design work. An 
accurate record of all such tests and their location in the building shall be recorded, and 
these results shall be submitted to the Department for approval as part of the structural 
analysis. 

406B.3.3.3 Number of tests. The mininlum number of tests per class shall be as follows: 
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1. At each of both the first and top stories, not less than two tests per wall or line of 
wall elements providing a common line of resistance to lateral forces. 

2. At each of all other stories, not less than one test per wall or line of wall elements 
providing a common line of resistance to lateral forces. 

3. In any case, not less than one test per 1,500 square feet (139.355 m2) of wall surface 
nor less than a total of eight tests. 

406B.3.3.4 Minimum quality of mortar. 

1. Mortar shear test values vto in si shall be obtai'F' ~~;..;;....;;=~=-'c;..;l;,;;,;a'""'c..;;,.e..;;.sh=ea;,;;,;r;;...t;:;.;;;e..;;.st~in;;.., 

2. 

accordance with the following equation: 

vto = <Vtest/Ab) - pD+L 

The mortar shear strength, vt, is the value in psi that, aft;~;ilfs'carding the lowest 20 . 
percent of the mortar shear test values, vto, is the lowest of the:Temaining 80 percent 
of the mortar shear test values. ' ·· 

3. Any unreinforced masonrf?' ting wall with vto, or with mortar shear strength, vt, 
less than 30 psi (206.84 kPafsJi.'3.lfli'eeither removed, entirely pointed and retested 
or have its structural functiori(rtpiaS~amand shall be anchored to supporting 
elements in accordance with Se'Efihn 406B9ll·and Section 413B.8. When existing 
mortar in any wythe is pointed t<i':filcrease(ffs~~li"ear strength and retested, the 
condition of the mortar in the adjaE~.lit.If~d';j-Oill.ts::C):f'lhe inner wvthe or wythes and 
the opposite outer wythe shall be exaffiffi~Ci for extelieof deterioration. The shear 
strength of any wall class shall be no gre~ter than that of the weakest wvthe of that 
class. . ·:~'~i!::::~;::L 

406B.3~'31~~·~';Lcollar"lo :ts. The collar joints shall
1

~~~i,inspected at the test locations during 
each ih~:'place shear tes:t~i{ind estimates of the percentage of the surfaces of adjacent wythes 
which ar(;'i'c'overed with mo'rtar shall be reported along with the results of the in-place shear 
tests. 

406B.3.3.6 Un . orced maso:riry classes. All existing unreinforced masonry shall be 
categorized into ort'€':6r,more .tl~sses based on quality of construction, state of repair, 
deterioration and weatlierin:gi;!lf' class shall be characterized by the allowable masonry 
shear stress determined'"iit\iietordance with Section 408B.2. Classes shall be delmed for 
whole walls, not for small areas of masonry within a wall. 

406B.3.3.7 Pointing. All deteriorated mortar joints in unreinforced masonry bearing walls 
shall be pointed according to Section 416B. Nothing shall prevent pointi.llg of any 
deteriorated masonry wall joints before the tests are made, except as required in Section 
407B.1. 

SECTION 407B - QUALITY CONTROL 

407B.1 Pointing. All preparation and mortar pointing shall be performed with special 
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inspection. 

EXCEPTION: At the discretion of the Building Official, incidental pointing may be 
performed without special inspection. 

407B.2 Masonry Shear Tests. In-place shear tests shall comply with Section 414B. 

407B.3 Existing Wall Anchors. Existing wall anchors utilized as all or part of the required 
tension anchors shall be tested in pullout according to Section 415B. The minimum number 
of anchors tested shall be four per floor; with two tests at walls with joists framing into the 
wall and two tests at walls with joists parallel to the wall, but not less than 10 percent of the 
total number of existing tension anchors at each level. 

407B.4 New Bolts. Twenty-five percent of all new embedded bolts resisting only shear 
forces in unreinforced masonry walls shall be tested using a calibrated torque wrench in 
accordance with Section 415B. . :ti.;;~~'{,>/ 

EXCEPTION: The number of bolts tesietlinay be reduced to 10 percent when special 
inspection in accordance with Section 1704 is p.fo{llded .d:li.rilig installation but in no case 
shall less than two bolts per 500 square feet (46.45 tti2fo6hll or four bolts per wall be 
tested. ·., .. 0·~l\l~'i;i.:: 

···--··>•.'!:•·., 

··\:;::i~~H;~::r~, 
All new embedded bolts resisting tension forces or a··cofubination of tension and shear 

forces shall be subject to ·periodic special inspection in accordarlc.e with San Francisco 
Building Code Sectiori.i704:ptior to placement of the bolt and "grout or adhesive in the 
drilled hole. Five percent of allefubedded bolts resisting tension forces, but not less than 
two bolts, shall be sub)ect to a difect tension test and an additional io percent, but not less 
than.three bolts, shall betested ushlg .. a torque calibrated wrench. Testing shall be 
performed in accordance.'wiih'S~Hion'«:ltsB. 

···'.':. :. ;,:, .. . .', .· ::~. -, :~~-'. ,':'.~::;;rii~t~;~!.1~: ., 
New through bolts and existing bolts installed under the Parapet Safety Program need 

not be tested. ·\::'.ri~~, ··· 
··-.:. 

SECTION 408B -ALLOW ABLE DESIGN VALUES 

408B.1 Allowable Values. 

408B.Ll Existing materials. Allowable values for existing materials are given in Table 
4B-D, and for new materials in Table 4B-E. 

408B.1.2 Values not specified. Allowable values not specified in this ·Chapter shall be as 
specified elsewhere in this code. 

408B.2 Masonry shear. The allowable unreinforced masonry shear stress, va shall be 
determined for each masonry class from the following equation: 

va = 0.1 vt + 0.15PD/ A 

The mortar shear test value, vt, shall be determined in accordance with Section 
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406B.3.3, and shall not exceed 100 psi (689.476 kPa) for the determination ofva. 

The one-third increase in allowable values of this code for short-term loading is not 
allowed for va. 

408B.3 Masonry Compression. Where any increase· in dead plus live compression stress 
occurs, the allowable compression stress in unreinforced masonry shall not exceed 100 psi 
(689.476 kPa). The. one-third increase in allowable stress of this code is allowed. 

408B.4 Masonry Tension. Unreinforced masonry shall be·fissumed as having no tensile 
capacity. 

. -·:.:' 

408B.5 Unreinforced Masonry Materials Other Tht~·1 o 1 :Brick. The provisions of this 
chapter are primarily intended for brick construction''hut ar~:'.also applicable to other 
unreinforced masonry materials when the following conditions:i~te satisfied: 

[Amended 10-7-2003 by Ord. No. 245-03] 

1. The building does not exceed two stories in height. 

2. In the case of hollow conci~f~''itnd clay block, the shear stress is limif&C:I to that 
permitted by Equations 4B'S1:i'a-li'd''·4n'."2 based on the net area in contact through the 
bed joints but not more than'lil'a.t'c~i~~lated using a mortar shear strength, vt, of 
loo Psi. (689.476 kPa). \•(:Liit. -i:;;:··:·;:·. 

';~J:~:.: ': 

3. In the case of pl~in concrete, the ~~@pressi' gth (f' c) shall be not less than 900 
psi (6,205.28 kPa) and the allowabfi·'Sfi'~'£i?;'strenit'lt::l:S'limited to not more than 
0.02f'c. 

4. In th:e'ca.s·e-·of all other unreinforced ~aso~ly materials, the shear stress is limited to 
,.3fl:lsf:'t2'o~684,'JiPa) based on the net area int~bntact through the bed joint. 

U~' :·~orced ma::~~~:bot meeting the above criteria shall have its structural function 
replaced 'i{Jj(f::shall be resupp&rted, if required, in accordance with Section 413B.8. 

408B.6 Exist1 ension Ajt~h·rs. The allowable resistance values of. the existin anchors 
shall be 40 perceilFtt the averag~ of the tension tests of existing anchors having the same 
wall thickness and f&i~torient~ti:on. The one-third increase in allowable value of this code is 
not allowed for existi.rig·~tensiri:lli''anchors. 

408B. 7 Foundations. F:~'~sting foundations, new total dead loads may be increased over 
existing dead load by 25 percent. New total dead load plus live load plus seismic forces may 
be increased over existing dead load plus live load by 50 percent. 

EXCEPTION: In buildings located in poor soil areas as defined in Chapter 4A, any 
increase in dead load shall require an evaluation of the existing foundation system. 

Higher values may be justified only in conjunction with a geotechnical investigation. 
A foundation investigation shall be also submitted with the building permit application 
when: 

4:51sa 



1. A building has· an existing full or partial pile supported, or similar foundation 
system or whenever the installation of such a system is proposed as part of the 
strengthening. 

i. Whenever there is evidence of significant distress attributable to foundation or 
geotechnical conditions. 

3. An investigation is required by San Francisco Building Code Section 1803 or 1804. 

4. It is desired to prove that the building is not on poo:r:"soil as permitt~d by the 
exception to Section 403A. · ... (:·:;:?;.;.;: ''' 

. ..-:: i.;-:;. 

sEcT1o:NL4o9B _·.· :sliiliciioN·oF :e:Ro2~bijii:t?· :,··.··;; ·.:::· . 

..,;:;i.:t,.:~.,.-, 
,!, :;·:-~.:~:-. 

409B.1 General. Except as modified herein, the analysis and de~ign"relatingto the 
structural alteration of existing buildings shall be in accordance witli'this code . 

. ··. 

409B.2 Selection of Procedure. All buildings shall be analyzed by eithe~,~~e· General 
Procedure of Section 410B or, wh~ii"~pplicable, buildings may be analyzed b-f the Special 
Procedure of Section 411B. ·,;'•· · · ''•· 

:·~i.,r'~!{s·'~~:"::~- .. -
EXCEPTIONS: 

. \:<:\. ::~f;~~:i;(if:':.';>.,, . 
. 1. A building may be strengthened tCtthe Bolts;:.plU:S level by complying only with the 

requirements for wall anchorage (tensifiri'.bolts)~: diaphragm shear transfer (shear 
bolts) and out-of-plane wan·and paiap~t·:~md appendage bracing, provided the 
entire building complies with all of tll'(};following requirements: 

(1) The building does not have any ~~~~tal irregularities of Types la or lb (Soft 
Story), 4 (In-Plane Discontinuity) or'Sa or Sb (Weak Story) as defined in 
ASCE 7-10Table12.3-2 or horizontal irregularities of Types 3 (Diaphragm 
Discontinuity) or 4 (Out-of-Plane Offset) as defined in ASCE 7-10 Table 
12.3-1 or those irregularities are corrected. 

(2) The building does not contain any Group A Occupancies with an occupant 
load of 300 or more, or Group E, Group I or Group H-1, H-2 or H-4 
Occupancies. 

(3) The building has a mortar shear strength, vt, as determined by Section 
406B.3.3,. of 30 psi (206.843 kPa) or more for all masonry. classes .. 

( 4) The building has wood or plywood diaphragms at all levels above the base of 
building. · 

(5) The building contains a maximum of six stories above the base of the 
building. The base shall be the ground level and basement or basements shall 
be excluded from the story count. 

EXCEPTION: In an otherwise qualifying building of greater than six 
stories, a maximum of six of the uppermost contiguous stories may be 
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retrofitted using the Bolts-Plus Procedure, providing the building is not 
located on poor soil as defined in Section 403A. The masonry walls required 
by Item 7 below shall occupy not less than 50 percent of the wall length in the 
lowest two of the uppermost six stories. Non qualifying stories and stories 
below the uppermost six shall be retrofitted to any other procedure for which 
they qualify. 

(6) The building has or will be provided with crosswalls as defmed in Section 
411B.3 at a spacing that does not exceed 40 feet (12.192 m) on center. Any 
story which does not have or is not provided with compiying crosswalls and 
all stories below that story shall be analyzed using the General Procedure of 
Section 410B or, where applicable, the Special Procedure of Section 411B. 
The floor structure that separates the Bolts-Plus and General or Special 
Procedure stories shall be investiga'.t~Cl for its adequacy to act as a diaphragm 
in accordance with Section 410B~'f/or, where the Special Procedure is 
applicable, Section 411B.4. "i~'1!W'. 

(7) The building has or will be provi· ea::with·~:;:~fhimum of two lines of vertical 
elements of the lateral force resistini:!'::syst~fil'"parallel to each axis. Masonry 
walls shall have wall piers with a heighf~to~width ratio that does not exceed 2 
to 1 and shall occupy not less than 40 per~~fit·ofthe wall's length in order to 
be considered as providing a line of resistant:~f.i'Existing moment frames and 
other lineS:·:o:f)r¢sistance added or altered to coitt)n"y; with this requirement 
shall frliiw:tfifilPit\twith Section 412B. At least one.''iine in each direction shall 
be a mi'l'sonry or c'O.:Dcrete shear wall. 

(8) In buil~in ·,'.contaJlili .. one or more a walls the Bolts-Plus Procedure 
shall not be."ns¢o/ill:i1e~~!:~~ch.building sharing a party wall individually 
complies with· .. ~ifl'i;f the Iilliitifions set forth above and the owner of each 
such building con~'~nts to the U:~'ei.'of the procedure in writing. 

"A?ij~h 
When the Bolts:.Plus Procedure is applicable, the forces to be used for 

diaphragm shear transf~il:'and irregularity correction shall be those specified 
in Sections 411B.5 and 411B.6 and Wt ratios shall be evaluated in accordance· 
with Section 411B.7. When the intersection of the diaphragm span and 
demand capacity ratio falls outside the three regions of Figure 4B-l, the h/t 
ratios for "all other buildings" in Table 4B-B shall be used. The measures 
used to comply shall be part of, and be coordinated with, the complete 
strengthening scheme described in the engineering report required by 
Section 404A.2.3. 

2. Buildings which are strengthened to conform to the requirements of SFEBC Section 
301.2 in effect on or after May 21, 1973, are exempt from compliance with the 

·provisions of this chapter. 

SECTION 410B - GENERAL PROCEDURE 

4¥.so 



410B.1 Minimum Design Lateral Forces. Buildings shall be analyzed to resist minimum 
lateral forces assumed to act nonconcurrently in the direction of each of the main axes of 
the structure in accordance with the following: 

V=O.lOW (4B-3) 

EXCEPTION: The lateral forces need not exceed those prescribed by San Francisco 
Building Code Section 1613. 

For buildings more than one story in height, the totatf6rce shall be distributed over 
the height of the building in accordance with the proceddres7c'.rf San Francisco Building 
Code Chapter 16. ../:;1::,·::;,,{!';)·(, 

For the purpose of this chapter, a dynamic an'·~j~t~; n~~~:-D.ot be performed for those 
buildings with irregularities, as defined in ASCE 7-10Table12;322 and ASCE 7-10 Table 
12.3-1 which would otherwise require such analysis. All other desigll: and analysis 
requirements of those tables shall apply. . J;,, 

\~ . .: .'~:·~·~ 

410B.2 Lateral Forces on Elements of Structures. Parts of structures sh~ll.be analyzed 
and designed as required in San Francisco Building Code Chapter 16. · · :,, · 

\,;: '.~'?~~:';i ·::;·~'.·'.~·:;·:-t_ .. 

EXCEPTIONS: ·.,,, .. \."'' ::} t·· 
·')_~,~·. ~:\. ..,, ... ,_:,::<>:-.,•.·--

1. Unreinforced masonry walls':ttfr.~~iJi{b:eight-to-thickness ratios do not exceed 
ratios set forth in Table 4B-B need not b1'liii~lyzed for out-of-plane loading. 
Unreinforced masonry walls wblch-exf~ed''tlie''h)fowable h/t ratios of Table 4B-B 
shall be braced according to SecticHi:4'i3B.5. · i -

2. Parapets complying with Section 41JB~6.need not be analyzed for out.:.of-plane 

,.(~?~,~mg~Fff ··~'.''';;" . \,_:i~) 
~~i:.;;;o~t-of-pl~~~;:~~chorage of the walls shall be designed to 0.3 times the mass of the 

··::tWall. · 

410B.3 ~~·~if,\1Walls (ln-PlaneiLoading). Shear walls shall comply wi~h Section 412B. 
·.,;..;.;:,;,::;,o_ ·;~;1};:,;)1 

"•<t}:~:~:i~,. '?·;~'.;i-:f~ . 

410B.4 Chords>When required; by the structural analysis, chord forces of horizontal 
diaphragms shall b·e .. develope'd::in existing materials or by the addition of new materials . 

. . ,~::·~;\'.::::;r/~11,:;1:1;/· 

SECTION 411B - SPECIAL PROCEDURE 

411B.1 Limits for Application. The Special Procedure of this section may only be applied 
to buildings with the following characteristics: 

1. The building is not an essential or hazardous facility. 

2. Wood or plywood diaphragms at all levels above the base of structure. 

3. A maximum of six stories above the base of the building. The base shall be the 
ground level, and basement or basements shall be excluded from the story count. 
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EXCEPTION: An otherwise qualifying building of greater than six stories 
may also be retrofitted using the Special Procedure, provided the building is not 
located on poor soil as defined in Section 403A or does not contain any Group A 
Occupancies with an occupant load of 300 or more, or Group E, or Group I 
~um~ · · 

4. Except for single-story buildings with an open front on one side only, a minimum of 
two lines of vertical elements of the lateral force resisting system complying with 
Section 412B parallel to each axis. At least one line i1r·each direction shall be a 
masonry or concrete shear wall. Requirements for:·tip·en front buildings are 
contained in Section 411B.8. · 

5. In buildin s containin one or more a wa ecial Procedure shall not be 
used unless each building sharing a party wali individlially. complies with all of the 
limitations set forth above, and the owner of each such building consents to the use' 
of the procedure in writing. '•::):W1:k-

411B.2 Lateral Forces on Elements of Structures. With the exceptio·~~,;§flhe diaphragm 
provisions in Section 411B.4, elemefi.ts of structures shall comply with Sectlrili·410B.2. 

411B.3 Crosswalls. Crosswalls wlie ii~ettshall meet the requirements of this section. 

411B.3.l Crosswall definition. A "~;i}~~:r·. ood-framed wall sheathed with anv of 
the materials described·ill[mable 4B-D Jt!!4B-E or:Zt.ffer.system as delmed in Section 
411B.3.5. Spacing of:'Cro§~~·~tisi:'~hall not ~x~eed·40''f~ef"ti2d9 m) on center measured 
perpendicular to tli'~::Cifrection 4)£·¢onsiderati()D:;:~ii'Ct shall .. Heil'.placed in each story of the 
building. Crosswalls sti~ll.exten&the full stol1\".lieight between diaphragms. 

Amended 10-1-2003 b "';3fJ.ah:N61;~4~~03· · ... , .. \ 
EXCEPTIONS: 

1. 
:l;'.lb, 

Crosswalls need not be p.roVJded at all levels in accordance with Section 411B.4.2(4). 

2. Existing crosswalls need not b·:i~~;htinuous below a wood diaphragm at or within 4 
·feet (1.219 m) of grade, provided: 

(1) Shear connections and anchorage requirements, Section 411B.5 are satisfied 
at all edges of the diaphragm. 

(2) Crosswalls with total shear capacity of 0.08aW d interconnect the diaphragm 
to the foundation. 

(3) The demand-capacity ratio of the diaphragm between the crosswalls that are 
continuous to their foundations shall be calculated as: 

DCR = (0.332W d + V ca)/2vuD 

and DCR shall not exceed 2.5. 

(4B-4) 

411B.3.2 Crosswall shear capacity. Within any 40 feet (12.19 m) measured along the span 
of the diaphragm, the sum of the crosswall shear capacities shall be at least 30 percent of 



the diaphragm shear capacity of the strongest diaphragm at ·or above the level under 
consideration. 

411B.3.3 Existing crosswalls. Existing crosswalls shall have a maximum height-to-length 
ratio between openings of 1.5 to 1. Existing crosswall connections to diaphragms need not 
be investigated as long as the cross'wall extends to the framing of the diaphragm above and 
below. 

411B.3.4 New crosswalls. New crosswall connections to the diaphragm shall develop the 
crosswall shear capacity. New ctosswalls shall have the capacity to resist an overturning 

· moment equal to the crosswall shear capacity times the story height. Crosswall overturning 
moments need not be cumulative over more than two stories. 

411B.3.5 Other crosswall systems. Other systeniS-2.such as moment resisting frames, may 
be used as crosswalls, provided that the yield.·stOcy~':drift does not exceed 1 inch (25.4 mm) 
in any story. .,:·. §"' · 

'{; .. '"'•: .. 
'"::•,\!:;:;.:~:-

411B.4 Wood Diaphragms. 
·;.:_·L·r:,;·· 

411B.4.1 Acceptable diaphragm span. A diaphr~gfu"is'~~teptable if the point (L,DCR) on 
Figure 4B-1 falls within Regions l, 2 or 3. · :i'.lS,:,, . 

.. :.: ·::::/;,. .. 
''·i;,~ .. f;:.~-··\ 

411B.4.2 Demand-capacity ratios. Demand-capacity ranos:shall be calculated for the 
diaphragm at any level according to the following formulas:~::':~::?'.'::~, 

.. -::(t::::~·i;~:~~~~~;:~;~/;:'.~::::;};i:,::-,. '·· .. !;;;:,:~>~ 
[Amended 10-7-2003 by Ord~-:N'o>245-03) 

1. For a diaphtagm.without'qhalifying crosswalls at levels immediately above or 
- . ~ ~~.-~ 

below: ··.}(\ :!•''•'i 
·.,,;:;J:~~~~'..:·:-. ; ·;··;~, .;:"~ ---t. ' 

ncR..'*'ro~332wa7Y.vuD < 4B-S) 
2. For a diaphragm in a ·siligle-story bnilding with qualifying crosswalls: 

.. ,;,::r :,:_:,~\,_ ·:.~: .. ~ 

DCR = 0 .. 332W d/{LvuD + V cb ) ( 4B-6) 
3. For diaphragms in a multi-st6iy'building with qualifying crosswalls in all levels: 

DCR = 0.332IW d /Q'.IvuD + V cb) (4B-7) 

DCR shall be calculated at each level for the set of diaphragins at and above 
the level under consideration. In addition, the roof diaphragm shall also meet the 
requirements of Formula ( 4B-6). 

4. For a roof diaph_ragm and the diaphragm directly below if coupled by crosswalls: 

DCR = 0.332IW d ITT.vuD 

411B.4.3 Chords. An analysis for diaphragm flexure need not be made and chords need 
not be provided. 

411B.4.4 Collectors. An analysis of diaphragm collector forces shall be made for the 
transfer of diaphragm edge shears into vertical elements of the lateral force resisting 
system. Collector forces may be resisted by new or existing elements.· 
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411B.4.5 Diaphragm openings. 

411B.4.5.1 Forces~ Diaphragm forces at corners of openings shall be investigated and shall 
be developed into the diaphragm by new or existing materials. 

411B.4.5.2 Demand-capacity ratio. In addition to the demand-capacity ratios of Section 
411B.4.2, the demand-capacity ratio of the portion of the diaphragm adjacent to an 
opening shall be calculated using the opening dimension as the span. 

411B.4.5.3 End quarter of diaphragm. Where an openingcftcurs in the end quarter of the 
diaphragm span, vuD for the demand-capacity ratio calcil.i~fi'6n shall be based on the net 
depth of the diaphragm. · · 

411B.5 

V=0.2CpWd ""(4B-9) 

us in 

V=vuD (4B-10) 

411B.6 Shear Walls 
-"=="'""'---===-~=...l.=::~~:;:;.:;,..;===='·,. 

411B.6.1 Wall story force. The wall stod
4i'' istribu;~;i\~~ a shear wall at any 

diaphragm level shall be the lesser value calcfil~ted as: 

Amended:':io~7~2oo3 b Ord. No. 245-03 

1. 

· but neecf:H~'texceed 

Fwx = O.~j!~wx +vu 
··•,j~iil\li!li!ll~~i:·1. _,;;f~t; ' . . 

2. For buildings with''crosswalls in all levels: 

Fwi = 0.1 (Wwx + Wd /2) 

but need not exceed 

Fwx = 0.1 [Wwx + Y.Wd (vuD/YI.vuD)] 

and need not exceed · 

Fwx = O.lW wx + vuD 
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(4B-12) 

(4B-13) 

(4B-14) · 

(4B-15) 



4 llB.6.2 Wall story shear. The wall stoi:v shear shall be the sum of the wall story forces at 
and above the level of consideration. 

[Amended 10-7-2003 by Ord. No. 245-03] 

Vwx=Y,Fwx (4B-16) 

411B.6.3 Shear wall analysis. Shear walls shall comply with Section 412B. 

4 llB.6.4 Moment frames. Moment frames used in place of:shear walls shall be designed 
as required in San Francisco Building Code Chapter 16 etcept that the forces shall be as 
specified in Section 411B.6.1 and the story drift ratio sh~ll be limited to 0.005, except as 
further limited by Section 412B.4.2. ;' ''';·'.:.:: '''.)~.\,,, 

411B.7 Out-of-Plane Forces - Unreinforced Masong•··Wal~:~«:r~'.~·\ •. , 
·:,.;:::'.\!~-

411B.7.1 Allowable unreinforced masonry wall height-to-thickn~,s~:ratios. The provisions 
of Section 410B.2 are applicable except the allowable height-to-thiclufess ratios given in 
Table 4B-B shall be determined from Figure 4B-1 as follows: ~~··:··~·\, 

·~s.;.~~~\. 

1. In Region l, height-to-thickness ratios for buildings with crosswalls iriity be used if 
qualifying crosswalls are presenf in all stories. · 

2. In Region 2, height-to-thickness ratios for buildings with crosswalls may be used 
whether or not .qualifying crosswalls are present. 

3. In Region 3{,~i~~~~~~::f~~tkness ratios for '~all other buildings" shall be used 
whether or n:·of:qualifying''~rosswalls are present. · 

"' -,;:f::t;i·:;~·;,(:.. .:~(:'.t:t ... _ ·, 
411B.7.2 Walls with diil'pfuagllis;mrdifferent regions. When diaphragms above and below 
the wall under consideratiorl.~h.a¥e. delliaft'd.::.:capacity ratios in different regions of Figure 
4B-l, the lesser height-to-thiclffi:~~s ratio sb:~1i'He,.used. · 

.. ,, .. 

411B.8. Open Front Design Pro:~a~te. A single-story building with an open front on one 
side and crosswalls parallel to the op~:ii\ftont may be designed by the following procedure: 

1. Effective diaphragm span, Li, for use in Figure 4B-1 shall be determined in 
accordance with the following formula: 

Li= 2 [(Ww /Wd )L + L]x (4B-17) 

2. Diaphragm demand-capacity ratio shall be calculated as: 

DCR = 0.332 (Wd + W w) I [(vuD) + Vcb l (4B-18) 

SECTION 412B -ANALYSIS AND DESIGN 

412B.l Analysis of Vertical Elements of the Lateral Force-Resisting System. General. The 
following requirements are applicable to both the General Procedure and Special 
Procedure. 
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412B.2 Existing Unreinforced Masonry Walls. 

412B.2.1 Flexural rigidity. Flexural components of deflection may be neglected in 
determining the rigidity of an unreinforced masonry wall. 

412B.2.2 Shear walls with openings. Wall piers shall be analyzed according to the 
following procedure which is diagrammed in Figure 4B-2: 

412B.2.2.l For any pier: 

1. The pier shear capacity shall be calculated as: 

Va=vaAx (4B-19) 

2. The 

Vr = O.SPDD/H (4B-20) 

[Amended 10.:7-2003 by Ord. No. 245-03] 

1. Rocking controlled mode~ When the pier rocking s ea:r capacity is less than the pier 
shear capacity, i.e., Vr <Va for each pier in a levet;'''forces in the wall at that level, 
Vwx shall be diSttibnted to each ortion to;:PDD/H. 

Forthewa 

(4B-21) 

2. Shear controlled mo ere ;~';pier shear capacity is less than the .pier rocking 
capacity, i.e., Vr < Va.lli.''il:tJeast on~'.;pfer.fo a level, forces in .the wall at the level, 
Vwx, shall be distributed't(;J;;each pier iii"propo.rtion to D/H. 

···::: . 

For each pier at that level: 

Vp<Va (4B-22) 

and 

Vp<Vr (4B-23) 

IfVp <Va for each pier and Vp > VrJor one or more piers, such piers shall be 
omitted from the analysis, and the procedure shall be repeated for the remaining piers, 
unless the wall is strengthened and reanalyzed. 

412B.2.2.3 Masonry pier tension stress. Unreinforced masonry wall piers need not be 
analyzed for tension stress.. · 

412B.2.3 Shear walls without openings. Shear walls without openings shall be analyzed as 
for walls with openmgs except that Vr shall be calculated as follows: 

Vr = (0.SOPD + 0.25Pw) D/H (4B-24) 

~66 



412B.3 Plywood Sheathed Shear Walls. Plywood sheathed shear walls may be used to 
resist lateral forces for buildings with wood diaphragms analyzed according to provisions 
of Section 410B. Plywood sheathed shear walls may not be used to share lateral forces with 
other materials along the same line of resistance. 

412B.4 Combinations of Vertical Elements~ 

412B.4.1 Lateral force distribution. Lateral forces shall be distributed among the 
designated vertical resisting elements in a line in proportion.-to their relative rigidities 
except that moment frames shall comply with Section 412B~4;2~ 

412B.4.2 Moment-resisting frames. A moment frame''~~~fi;.:~ot be used with an 
unreinforced masonry wall in a single line of resista'fi~~'.1lnle~s.the wall has piers that are 
capable of sustaining rocking in accordance with Section 412'.8:2~2 and the frames are 
designed to carry 100 percent of the lateral forces, and the storf' drift ratio shall be limited 
to o.002s. · ~, 1r:. 

"".'.:::~ :·~>. 

412B.5 Shear Force. The shear force used in the design of any partv'W'~llshall be the sum 
of the shear forces contributed by each building sharing that wall. .·· :~::'::i'.:) 

;;~:~tE~t;i~'.~~;f~f~: -
-·:_,. ';:" 
"····;·;·: •,_ 

~SECTION413B"'.'.:DETAiL~~~~~.~IGNREQUIREl\IBNTS'==" 
\:,~:'.,,~\ 

413B.1 Wall Anchorage. \·,'~:~!.. .. ·~'._,t;j;;:/'· ::1.:;·., . 

. {;:~[:>:::r;'(~:!.~> ·· '" ... ) 
413B.l.1 Anchor locations. All unreinforced misonry wans· shall be anchored at the roof 
and floor levels as required in Section 410B.2'/Geilings of plaster, gypsum board or similar 
heavier materials; when not attached directly t'(;::,f(>of or floor framing, and abutting 
masonry.:W~ll~fsllaifbe either anchored to the walls at a maximum spacing of 6 feet (1.829 

. m) or:t~moved. ., '\':Z)\:,. 
;1::-:ri1~ .. ,,,·,,,.::.:::··· 

413B.1.i<~A.nchor requii~~ints. Anchors shall consist of bolts installed through the wall as 
specified ill'Table 4B-E, or '6y;:~m approved equivalent at a maximum anchor spacing of 6 
feet (1.829 m)5:Ailexisting wall''~nchors shall be secured to the joists to develop the 
required forces .. ,,~:;,.l;~"':':,, 

;:::· ~.~~:'i;'.1! 

413B.1.3 Minimum:'\i~h .. an:{ orage. Anchorage of masonry walls to each floor or roof 
shall resist a minimum for~e~'determined in accordance with San Francisco Building Code 
Chapter 16 or 200 pounds.per linear foot (298 kg/m), whichever is greater, acting normal 
to the wall at the level of the floor or roof. Anchor spacing shall not exceed 6 feet (1.829 m) 
on center. Existing through-the-wall anchors, .if used, must meet the requirements of this 
chapter or must be upgraded. 

413B.1.4 Anchors at corners. At the roof and floor levels, both shear and tension anchors 
shall be provided within 2 feet (0.609 m) horizontally from the inside of the corners of the 
walls. 

413B.1.5 Anchors with limited access. When access to the exterior face of the masonry 
wall is prevented, wall anchors conforming to item 4.b. in Table 4B-E may be used. 



413B.1.6 Anchors at interior and partv walls. When floor or roof framing aligns vertically 
at party and interior masonry walls, continuous anchors shall be utilized to directly 
connect the floor or roof framing on either side of the wall. Where the roof or floor framing 
is offset more than the least depth of any adjacent framing, the intervening wall section 
shall be investigated for cross wythe shear assuming that the diaphragm to wall tensions on 
either side of the wall are acting in opposite directions. 

413B.2 Diaphragm Shear Transfer. Bolts transmitting shear forces shall have a maximum 
bolt spacing of 6 feet (1.829 m) and shall have nuts installed::'Over malleable iron or plate 
washers when bearing on wood and heavy cut washers whirlB~aring on steel.· 

,.:.,,,:, .. ,, .. -;;.,~;.·:i'" 

413B.3, Collectors. Collector elements shall be provit'i~aftfhich are capable of transferring 
the seismic forces originating in other portions of ff{¢ lfi:iildiifg:fo the element providing the 

resistance to those forces. . ... :t:;$.:,:~\1~[~i:~i!'f'1 - "':' ·", . "' 

413B.4 Ties and Continuity. Ties and contlntlify shall conform t•rSFEBC Section 301.2. 
··.:.; '~~~;.:·:. ··.,. ;;:~1~~ 

··.;.: '~'.:: )~· ;~ 

413B.5 Wall Bracing. 

wall may be laterally supported by vertical bracing rilefubers per Section 413B.5.2 or by 
reducing the wall height by bracing per Section 413B.s::·: .. · 

413B.5.2 Vertical bracing,,members. Vertical bracing me~B fs,.shall be attached to floor 
and roof construction{ftfi{'.tfieiti'rlesign loads independently of reqhired wall anchors. 
Horizontal spacing::tif':\i'~rticafliticing members shall not exceed one-half the unsupported 
height of the wall nojf..i:lO·feet (3.04Si m). Deflection of such bracing members at design loads 
shall not exceed one-tentb::or the'.~allthickness. 

~.1ni;;;;~1~i~1;~gtil~:m1;~i~if:'.i1~::;1i;~~tm~:~'.;~~~1;~~~( .. ·,H 

413B.5.3 Intermediate walLbfa'Cing. Tli'ewall height may be reduced by bracing elements 
connected to the floor or roof."llotizontal sP'~HIJ:g of the bracing elements and wall anchors . 
shall be as required by design buf'.sRall not exceed 6 feet (1.829 m) on center. Bracing 
elements shall be detailed to minimli~'.the horizontal displacement of the wall by the 
vertical displacement of the floor or ro'6t~'.i . 

413B.6 Parapets. Parapets and appendages not conforming to this chapter shall be 
removed, or stabilized or braced to ensure that the parapets and appendages remain in 
their original position. 

EXCEPTIONS: 

1. Parapets, appendages and roof-to wall-tension anchors which have already been 
removed, stabilized or braced to comply with Chapter 4C of this code or previous 
codes pursuant to an application filed before the effective date of this ordinance 
need not be reanalyzed or restrengthened. 

2. Parapets whose heights do not exceed 3 times their thicknesses need not be removed, 
stabilized or braced, provided they are located either immediately adjacent to a 
normally inaccessible court or yard or another building. In the case of an adjoining 
building, the top of the parapet of the building under consideration shall not be 
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more than 12 inches (0.305 m) above the top of the parapet of the adjoining 
building. In order to qualify for this exception, the owner must execute an 
agreement with the Department to voluntarily abate any hazard that may arise as a 
result of changed conditions. such as demolition of the adjacent building or 
development or occupancy of the adjoining court or yard. The owner must ·record 
the agreement with the County Recorder on a form satisfactory to the Department 

. and supply a copy of the recorded agreement to the Department. 

Parapets previously exempted that would not be exempted under Exception 2 above 
shall be removed, or stabilized or braced when the building is strengthened. 

The maximum height of an unbraced unreinforced masonry parapet above the lower 
of either the level of tension anchors or roof sheathing shall not exceed 1 Yz times the 
thickness of the parapet wall. If the required pa:tapet height exceeds this maximum height, 
a bracing system designed for the forces detef'iiimed in accordance with San Francisco 
Building Code Chapter 16 shall support th·¢:top of the parapet. Parapet corrective work 
must be performed in conjunction with the installation of tension roof anchors. 

· · ··.~·~(~;~~~~t,R1·,.. ,.<:;;;t~;r~~'.1> 
The minimum height of a parapet above any<w'all'anchor shall be 12 inches (0.305 m). 

··.~~~l·:.~.t' ";,,;~'.;;· .· . 

EXCEPTION: If a reinforced concrete beam is p~6t:ided at the top of the wall, the 
minimum height above the wall anchor may be 6 inches tt70.44 mm). 

413B. 7 Veneer. ..,,,:J~t:k-1: > .:'';,, "'~:~i'..f\i)i,.I:;,;) 
,. , ... •. --" •-'-;' ,;;:~1:.::. -!\. ., ...... 

413B.7.1 Anchorag~s~;'.·Venee}::•shall be anchored with approved anchor ties, conforming to 
the required design taPacity speHfied in this code and placed at a maximum spacing of 24 
inches (610 mm) with ~{mhimum;supported area of 4 square feet (0.372 m2). 

EXCEPTION: Existin·;~J~~~~r~i;~-y~~:;~ttaching brick veneer to brick backing may be 
acceptable, provided the ties ate'm good ctihdifion and are corrugated galvanized iron 
strips not less than 1 inch (25.4 irirtl.tin width, s·inches (203.2 mm) in length and 1/16 inch 
(1.59 mm) in thickness or equal. ··,~;,;;,>. 

· ... ::..::;;;• 

413B.7.2 Verification. The location and''~ondition of existing veneer anchor ties shall be 
verified as follows: 

1. An approved testing laboratory shall verify the location and spacing of the ties and 
shall submit a report to the Building Official for approval as part of the structural 
analysis. 

2. The veneer in a selected area shall be removed to expose a representative sample of 
ties (not less than four) for inspection by the Building Official. 

413B.8 Nonstructural Masonry Walls. Unreinforced masonry walls which carry no design 
vertical or lateral loads and are not required by the design to be part of the lateral force 
resisting system shall be adequately anchored to new or existing supporting elements. The 
anchors and elements shall be designed for the out-of-plane forces specified in San 
Francisco Building Code Chapter 16. The height or length to thickness ratio between such 
supporting elements for such walls shall not exceed 13. 
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413B.9 Truss and Beam Supports. Where trusses and beams, other than rafters or joists, 
are supported on masonry, independent secondary columns shall be installed to support 
vertical loads of the roof or floor members. 

413B.10 Adjacent Buildings. Where elements of adjacent buildings do not have a 
separation of at least 5 inches (127 mm), the allowable height-to-thickness ratios for "all 
other buildings" per Table 4B-B shall be used in the direction of consideration. 

SECTION 414B - IN-PLACE MASONRY S 

414B.1 Seo e. This section a lies when this cha of the 
quality of masonry mortar. 

414B.2 Preparation of Sample. The bed joints of the outer wvtlle"'~ithe masonry shall be 
tested in shear by laterally displacing a single brick relative to the adjacent bricks in the 
same wythe. The head joint opposite the loaded end of the test brick sliiihbe carefully 
excavated and cleared. The brick adjacent to the loaded end of the test btlfR~shall be 
carefully removed.by sawing or drilling~and excavating to provide space for:i hydraulic 
ram and steel loading blocks. ·,{:•1Y:~:H::~c.·:::~,,.,,, 

414B.3 Application of Load and Dete ·· · ina h;~(}f:.Results. Steel blocks, the size of the end 
of the brick, shall be used on each end of''ihe ram'.t6'1H'istribute the load to the brick. The 
blocks shall not contact the mortar joints'~:·;The 16'alf'~lian:t>e:·applied horizontally, in the 
plane of the wythe, until either a crack can'·btfs~en or slip''(j'eturs. The strength of the 
mortar shall be calculated by dividing the load:l'°kt the first cracking or movement of the test 
brick b the. nominal ross area of the sum of tlie>two bed · oints . . ~, .. 

OF ANCHORS IN UNREINFORCED MASONRY 

415B.1 Scope. '''R¢nr and tenSi<:) anchors embedded in existing masonry construction 
shall be tested in a'tt6rdance With this section when and as required by this chapter. 

'':fj~!ffi!r.:.~~~:~!· '·~i'.!'.~'.~}~~:lff~if . . . 
415B.2 Direct Tensiolf·l:f~s'fi:ng of Existing Anchors and New Bolts. The test apparatus 
shall be supported on the"·ift~sonry wall. The distance between the anchor and the test 
apparatus support shall not be less than one-half the wall thickness for existing anchors 
and 75 percent of the embedment for new embedded bolts. Existing wall anchors shall be 
given a preload of 300 pounds (136.4 kg) prior to establishing a datum for recording 
elongation. The tension test load reported shall be recorded at 1/8 inch (3.18 mm) relative 
movement of the existing anchor and.the adjacent masonry surface. New embedded tension 
bolts shall be subject to a direct tension load of not less than 2.5 times the design load but 
not less than 1,500 pounds (682 kg) for five minutes (10 percent deviation). · 

415B.3 Torque Testing of New Bolts. Bolts which are embedded in unreinforced masonry 
walls shall be tested using a torque calibrated wrench to the following minimum torques: 

mo 



1/2-inch-diameter bolts - 40 foot-vounds. 

(12.7 mm) I (5.54 M-K!!) 

5/8-inch-diameter bolts - 50 foot-vounds. 

(16 mm) I <6.93 M-K!!) 

3/4-inch-diameter bolts - 60 foot-vounds. 

(19 mm) I (8.31 M-Kg) 

415B.4 Prequalification Test for Bolts and·;O'tfi~; Types of Anchors. This section is 
applicable when it is desired to use tension'·-ijr.:'shear values for anchors greater than those 
permitted by Table 4B-E. The direct tension tesfbrocedure .. set forth in Section 415B.2 for 
existing anchors :inay-be used to determine the allcnvable''iension values for new embedded 
or through bolts except that no preload is required::Bolis'shall be installed in the same 
manner and using the same materials as will be used ili.'fhe actual construction. A 
minimum of 5 tests for each bolt size and type shall be p~rl<irmed for each class of masonry 
in which they are proposed to be used. The allowable tensionvalue for such anchors shall 
be 40 percent of the averilge-value of the tests for each size ancfiY'Pe of bolt and class of 
masonry. .r;,.,y·;~:?·-- ··.,·::sf.;[';~ 

'.; .• :-::.···.;;· ·;·.· .. ·f.'" 

· Shear bolts m~.Y:;J;~·:·similarl$·:~requalified. The test procedure shall comply with 
ASTM E 488-90 or sucli':·o'ther ptot·eaure as is approved by the Building Official. 

•; :.:\ :::::·~ ~~:~ :~:~;,:)-: ., .: ~;~;·;·:;;,;·,~·;, ::·,i·~;:1 .• , • 

The allowable values d~fotlii.ined iii'thlS':manner may exceed those set forth in Table 
4B-E. ..,_,·.\}•-... . ... "~x: ····) 

··.:::;:·~.i;:"·:~·-~--

415B.5 Reports. Results of all test~:'~fiau be reported. The report shall iilclude the test 
results as related to anchor size and tVP~;::orientation of loading, details of the anchor 
installation and embedment, wall thickness and joist orientation. 

SECTION 416B - POINTING OF UNREINFORCED MASONRY WALLS 

416B.1 Scope. Pointing of deteriorated mortar joints when required by this chapter shall be in 
accordance with this section. 

416B.2 Joint Preparation. The old or deteriorated mortar should be cut out, by means of a 
toothing chisel or non-impact power tool, to a uniform depth of% inch (19.1 mm) until sound 
mortar is reached. Care shall be taken not to damage the brick edges. After cutting is completed, all 
loose material shall be removed with a brush, air or water stream. 

416B.3 Mortar Preparation. The mortar mix shall be Type N or S proportions as required by the 
construction specifications. The pointing mortar shall be pre-hydrated by first thoroughly mixing 
all ingredients dry, and then mixing again, adding only enough water to produce a damp 
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unworkable mix which will retain its shape when pressed into a ball. The mortar shall be kept in a 
damp condition for 1% hours; then sufficient water.shall be added to bring it to a proper 
consistency that is somewhat drier than conventional masonry mortar. 

416B.4 Packing. The joint into which the mortar is to be packed shall be damp but without 
freestanding water. The mortar shall be tightly packed into the joint in layers not exceeding~ inch 
(6.35 mm) in depth until it is filled; then it shall be tooled to a smooth surface to match the original 
profile. 

.fi12 



FIGURE 4B-1-ACCEPTABLE DIAPHRAGM SP AN 
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FIGURE 4B-2 -ANALYSIS OF UNREINFORCED MASONRY WALL IN-PLANE 
SHEAR FORCES 
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TABLE 4B-A -- ELEMENTS REGULATED BY THIS CHAPTER 

PROCEDURE 

ELEMENTS SECTION BOLTS-PLUS SPECIAL GENERAL 301.22 

Mason!}'. Shear Strength 4068.3.3 ts; ts; ts; ts; 

Diaphragms 4108.1 . ts; 

4118.4 ts; 

301.2 ts; 

Diaphragm Shear Transfer ~108.1 x1 

4118.5 x1 ts; 

4138.2 ts; ts; ts; 

Chords 4118.4 ~ 

Diaphragm Capaci!Y: Ratios SFBC 1604 ts; 

Collectors 4138.3 ~ 

4118.4 ts; 

301.2 X4 

Analysis of Vertical 4128 ts; ~ 
Elements 

Crosswalls 4118.3 ts; 

Shear Walls 4108.3 ts; 

4118.6 ts; 

301.2 X3,4 

Out of Plane Wall 4138.1 ts; ts; ·~ 

Anchorage 

301.2 ~ 

Ties & Continui!Y: 4138.4 ~ ~ 
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301.2 ~ ~ 

Wall Bracing 413B.5 ~ ~ ~ xs 

Parapets 4138.6 ~ ~ ~ ~ 

Veneer 4138.7 ~ ~ ~ ~ 

Nonstructural Masonot: 4138.B ~ ~ ~ 
Walls 

Truss & Beam Supports 4138.9 ~ ~ ~ 

Adjacent Buildings 4138.10 ~ ~ ~ 

Subdiaphragms 301.2 ~ 

SFBC 1604.8.2 

ASCE 7-10 Section 
12.11.24 

1 Diaphragm shear transfer forces shall be calculated using the General Procedures unless the building gualifies for the use 
of the Special Procedure. 

2 Retrofit procedure per SFEBC Section 301.2. 

3 Wood shear walls allowed only for one- or two-stoot: building per San Francisco Building Code Section 2305.1. 

4 Only in-plane shear check reguired. (Rocking not allowed.) 

5 Use (hit) for "All other walls" from Table 48-B. 
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TABLE 4B-B-ALLOW ABLE VALUE OF HEIGHT-TO-THICKNESS RATIO OF 
UNREINFORCED MASONRY WALLS 

WALL TYPES 

Walls of one-story buildings 

First story wall of multistory buildings 

Walls in top story of multistory 
buildings 

All other walls 

BUILDINGS WITH CROSSWALLS1 ALL OTHER BUILDINGS 

Applies to the Special Procedure of Section 4118 and the Bolts-plus Procedure of the last paragraph of 
Exception 1 to Section 4098.2 only. See Section 411B.7 for other restrictions. 

2 This value of height-to-thickness ratio may be used only where mortar shear tests establish a tested mortar 
shear strength, Vt, of not less than 100 psi (689.48 kPa). This value may also be used where the tested mortar 
strength is not less than 60 psi (413.69 kPa) and a visual examination of the collar joint indicates norless than 
50 percent mortar coverage. · 

3 Where a visual examination of the collar joint indicates not less than 50 percent mortar coverage, and the 
tested mortar shear strength, v, is greaterthan 30 psi (206.84 kPa) butless than 60 psi (413.69 kPa), the 
allowable height-to-thickness ratio may be determined by linear interpolation between the larger and smaller 
ratios in direct proportion to the tested mortar strength. 



TABLE 4B-C -HORIZONTAL FORCE FACTOR, C,)-

CONFIGURATION OF MATERIALS Gi 

Roofs with straight or diagonal sheathing and roofing a1212lied directll£ to the heathing, or floors with 0.50 
strai!;lht tongue-and-groove sheathing 

Dia12hragms with double or multi12le lal£ers of boards with edges offset, and blocked 121~ood Sl£Stems 0.75 

1 AQQlicable to the S12ecial Procedure of Section 411 B onll£. 



TABLE 4B-D -ALLOW ABLE VALUES FOR EXISTING MATERIALS 

fAinended 10-7-2003 bv Ord. No. 245-031 

EXISTING MATERIALS OR CONFIGURATION OF MATERIALS1 ALLOWABLE VALUES 

1. HORIZONTAL DIAPHRAGMS2 (x 14.5939 for Nim}. 

a. Roofs with straight sheathing and roofing a1212lied 100 12ounds 12er foot seismic shear 
directll£ to the sheathing 

b. Roofs with diagonal sheathing and roofing a1212lied 250 12ounds 12er foot seismic shear 
directll£ to the sheathing 

c. Floors with straight tongue-and-groove sheathing 100 12ounds 12er foot seismic shear 

d. Floors with straight sheathing and finished wood 500 12ounds 12er foot seismic shear 
flooring with board edges offset or 12er12endicular 

e. Floors with diagonal sheathing and finished wood · 600 12ounds 12er foot seismic shear 
flooring 

2. CROSSWALLS2.3 (x 14.5939 for Nfml 

a. Plaster on wood or metal lath 12er side: 200 12ounds 12er foot seismic shear 

b. Plaster on gl£12sum lath .175 12ounds 12er foot seismic shear 

c. Gl£QSum wallboard, unblocked edges 75 12ounds Qer foot seismic shear 

d. Gy12sum wallboard, blocked edges 125 12ounds 12er foot seismic shear 

3. EXISTING FOOTINGS, WOOD FRAMING, STRUCTURAL (x 6.895 for kPa} 
STEEL AND REINFORCE STEEL 

a. Plain concrete footings f 'c = 1,500 QSi unless otherwise shown by tests4 

b. Douglas fir wood Allowable stress same as·D.F. No.1 4 

c. Reinforcing steel ft= 18,000 e.si maximum4 

d. Structural steel ft= 20,000 QSi maximum4 

1 Material must be sound and in good condition. 

2 A one-third increase in allowable stress is not allowed 

3 Shear values of these materials mal£ be combined, exce12t the total combined value shall not exceed 300 Qounds 12er 
foot 12068.43 kPa). 

4 Stresses given mal£ be increased for combinations of loads as s12ecified in this code 
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TABLE 4B-E - ALLOW ABLE VALUES OF NEW MATERIALS USED IN 
CONJUNCTION WITH EXISTING CONSTRUCTION 

NEW MATERIALS OR CONFIGURATIONS OF MATERIALS ALLOWABLE VALUES1 

1. HORIZONTAL DIAPHRAGMs1o (x 14.5939 for N/m} 

a. Pl~ood sheathing nailed directly over existing straight sheathing 225 12ounds 12er foot seismic shear 
with ends of 12llt'.J!'!100d sheets bearing on joists or rafters and edges of 12l~ood 
located on center of individual sheathing boards 

b. Pllt'.J!'!1ood sheathing nailed directly over existing diagonal sheathing 375 12ounds 12er foot seismic shear 
with ends of 12llt'.J!'!1ood sheets bearing on joists or rafters 

c. Pl~ood sheathing nailed directly over existing straight or diagonal 7512ercent of the values s12ecified in San 
sheathing with ends of 12l~ood sheets bearing on joists or rafters with edges Francisco Building Code Table 2306.2.1{1} 
of 12l~ood located over new blocking and nailed to 12rovide a minimum nail 
12enetration into framing and blocking of 1 5/8 inches (41.28 mm} 

2. SHEAR WALLS: {GENERAL PROCEDURE} 

Pl~ood sheathing a1212lied directly over wood studs. No value shall be 100 12ercent of the value 's12ecified in San 
given to 12l~ood a1212lied over existing 12laster or wood sheathing. Francisco Building Code Table 2306.2.1{2} for 

shear walls 

3. CROSSWALLS: {SPECIAL PROCEDURE} 

a. Pl~ood sheathing a1212lied directly over wood studs. No value shall · 133 12ercent of the value s12ecified in San 
be given to 12l~ood a1mlied over existing 12laster or wood sheathing Francisco Building Code Table 2306.2.1{2} for 

shear walls 

b. D!YYtall or 12laster a1mlied directly over wood studs 100 12ercent of the values in San Francisco 
Building Code Table 2306.3{3} 

c. Drvwall or 12laster a1212lied to sheathing over existing wood studs The values in San Francisco Building Code 
Table 2306.3(3} reduced as noted in Footnote a 

of that tablez 

4. TENSION BOLTS (x 4.448 for N} 

a. Bolts extending entirell£ through unreinforced mason!)£ walls 1,800 12ounds 12er bolts 
secured with bearing 12lates on far side of a 3 wvthe minimum wall with at least 
30 sguare inches (19,355 mm2} of area3•4·11 900 12ounds 12er bolt for 2 wvthe walls8 

b. Bolts extending to the exterior face of the wall with a 2%-inch {63.5 -1,200 12ounds 12er bolt 
mm} round 12late under the head and drilled at an angle of 22% degrees to the 
horizontal, installed as s12ecified for shear bolts3•4•5 

5. SHEAR BOLTS 

Bolts embedded a minimum of 8 inches into unreinforced mason!)£ walls % inch dia. = 350 12oundsr,a 
and centered in a 2%-inch diameter hole filled with di:y:-12ack or non- shrink 
grout. Through bolts with first 8 inches as noted above and embedded bolts 5/8 inch dia. = 500 12oundsr,a 
as noted in item 4b. 4,s,9 



% inch dia. = 750 (!OUndsr,s 

6. INFILLED WALLS 

Reinforced mason!Y infilled 01;1enings in existing unreinforced mason!Y Same values as for unreinforced masonry walls 
walls. Provide keJlS or dowels to match reinforcing. 

7. REINFORCED MASONRY 

Mason!Y Qiers and walls reinforced Qer San Francisco Building Code Same values as s(;!ecified in San Francisco 
Cha1;1ter 21 Building Code Section 21076 

8. REINFORCED CONCRETE 

Concrete footings, walls and 1;1iers reinforced as s1;1ecified in San Same values as S(!ecified in· San Francisco 
Francisco Building Code Cha(!ter 19 and designed for tributa!Y loads Building Code Cha(!ter 196 

1 A one-third increase in allowable stress is not allowed, except as noted. 

2 In addition to existing sheathing value. 

3 Bolts to be l1 iuch (1.27 mm) minimum in diameter. 

4 DrilliJ:!g for bolts and dowels shall be done with an electric rotan: drill. Impact tools shall not be used for drilling holes or tightening 
anchors and shear bolt nuts. 

5 Embedded bolts to be tested as specified iu Section 407B ~-

6 Stress given may 'be increased for combinations ofload as specified in this code. 

7 A one-third increase in allowable stress is allowed for short-term loading. 

8 Other bolt sizes, values and installation methods may be used, I!rovided a testing I!rogram is conducted in accordance with Section 
415B 1615G. Bolt SI!acing. shall not exceed 6 feet (1.83 ml on center and shall not be less than 12 inches (0.305 ml on center. 

9 Tension and shear from seismic loads need not be assumed to act simultaneously. 

10 Values and limitations are for nailed plm~od. Higher values may ·be used for other apl!roved fastening systems such as sta11les when 
al!I!roved by the Building Official. 

11 Plate size may be reduced to not less than 9 sguare inches (5805 mm2}, (!rovided the bearing stress on the masona: at desiim load 
does not exceed 6011ounds uer sguare inch, 11si (414 kPa} • 

. ,. 
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Chapter 4C . 
PARAPETS AND APPENDAGES - RETROACTIVE 

PROVISIONS 

Add Chapter as follows: 

. Chapter 4 · ,,_, 
PARAPETS AND APPENDAGES - RETROACTIVE PROVISIONS 

SECTION 401C - GENERAL 

Every parapet or appendage which-.is supported on or attached to an extenoi.:1.wall of a 
building adjacent to a property Iin~¥:P~ssageway, open courtyard or public way or which 
occurs in any other location where':f~ilirf~'.:()f.such parapet or appendage would be 
hazardous to life or limb in such areiiS::~ha.fit::wh:en required by the Building Official, be · · 
subject to inspection by a licensed arcliit~ct or._c:Will:engineer employed by the owner. The 

rovisions of this section are retroactivei1arld shall~~···i'''t•'':;to and include buildin s erected 
prior to the adoption of this code. 

When~( e Buildillg•, . fficial determines, by vi~ual inspection or from the report . 
furnisil~'tfli.:by the archite~ffor civil engineer, that an existing parapet or appendage which is 
within th~11's~'dpe of this sedi8n.is not adequate to resist the lateral forces due to earthquake 
as detailed i:ii:'€hapter 16 of th'e:'San Francisco Building Code which was in effect on July l, 
1969, the Buildfng:.:official shaim~onclude that inadequacies exist and ·shall, by written 
notice to the owne'f:mi~i';person.:'6i'!.:the agent in charge of the building, direct that necessary 
ste s be taken to eliminate tlle:IB:azard. 

Upon receipt of such notice, the owner or person or agent in control of the building 
where such hazardous parapet or appendage exists shall: 

1. Within one year from the date of receipt of such notice: 

(1) Submit to the Building Official an acceptable written plan or procedure for 
the elimination of the hazardous condition by removal or alteration of the 
hazardous parapet or appendage. 

(2) Obtain the necessary alteration permit in accordance with the procedures set forth 
in San Francisco Building Code Section 106A. 



2. Within one year after obtaining the alteration permit, complete all work indicated on the 
approved construction documents. A one-year extension may be granted by the Building 
Official when mitigating circumstances exist · 

SECTION 403C -VARIANCE PROCEDURE 

Any person receiving a notice as set out in Section 402C above may appeal for a variance from the 
notice to the Board ofExamillers in the manner provided by San Francisco Building Code Section 
105A.1 or, in the case of parapets or appendages of unreinforced masonry bearing wall buildings, 
to the Unreinforced Masonry Building Appeals Board in the manner provided by San Francisco 

. Building Code Section 105A.7. 

siiciloi~4o4c··=·~INFoiic~i~soNii:YP-ARAPliis~AND"'0·r:,.,"?~rc.,, 
APPENDAGES '<'::."" " 

, , ':\~:~)' '{:;.. ,·;'.;~~ti;l~t 
The removal, stabilization or bracing of unreinforced masonrf parapets or appendages, the 
application for a permit for which was filed after Februa?Y1s; 1993, shall comply with Section 
413B.6. Certain parapets or appendages, previously exempt~d'linder this section, shall be removed, 
or stabilized, or braced when required by Section 413B.6. " "·.:,;· •. ,:;'.:.,. 

.~- ... ·::_. 

"{1 ~1l],f:; 

·\::.,: .. >:: .· :.;;{:;'~1;.i!i:,~;~i~pter 4D 
MANDATOR¥::~'.EART:il-J:QUAKE RETROFIT OF 

woofJ§'.EiuME:· BUILDINGS 
"•.:;,·'.:.~1=:•·;':'l 

Add Chapter as follows: 

CHAPTER4D 

MANDATORY EARTHQUAKE RETROFIT OF WOOD-FRAME 
BUILDINGS 

Section 401D - PURPOSE AND INTENT . 

The purpose of this Chapter is to promote the health, safety, and welfare of San 
Francisco residents as well as the ability of the City and County of San Francisco to 
recover from a major earthquake by reducing the possibility of collapse, major structural 
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damage, or risk of fire caused by an earthquake to certain wood-frame buildings. 

In furtherance of this purpose, this Chapter establishes seismic retrofit 
requirements intended to significantly reduce the collapse risk of residential buildings 
with critically vulnerable lower stories and to increase the likelihood that these buildings 
will be structurally safe to occupy shortly after an earthquake. The engineering criteria 
established by this Chapter generally limit the structural retrofit work to the ground 
story or to a basement or underfloor area that extends above grade where the most 
critical vulnerabilities are typically located, thereby ilnproving building perlormance 
while limiting retrofit costs and impacts. 

This Chapter shall apply to existing buildings, including mixed-occupancy buildings, that 
are Type V (wood-frame) construction of three or more stories or two stories over a basement or 
underfloor area that has any portion extending above grade, and containing five or more dwelling 
units and for which a permit for construction of a new building was applied for before January l, 
1978 or which is determined b the,l:J~ · artment to have been ori inall constructed before 
January l, 1978. 

Exceptions: 

1. A buildin that has been seismicall stren 'ned to meet or exceed the standards· 
of Section 301.2 of this Code or ifs(Jlredecf'§s'orij)rovisions within 15 years prior to 
the operative date of this Chapter 'isf~j'.~ffi'pt from' 1tliis Chapter upon the submittal 
of documentation showing that suchgw6rk was properly permitted, completed, 
and maintained as required by this O}tl~~"' and that the Department has approved 
sucfi}:d.ti:(ittfile'ntation. ''•.,:i~1~;) 

2. '': uilding tha ')~s, completed voluntary seismic strengthening under the 
· prti~sions of Adm.1lriStrative Bulletin AB-094 is exempt from the requirements of 
this Cli~)lter. ..,. 

s in San Francisco Building Code Chapter 2, the following 
definitions shall apply for purposes of this Chapter: 

DWELLING UNIT. A dwelling unit shall include any individual residential unit within 
either an R-1 or an R-2 occupancy building. It shall also include a guestroom, with or without a · 
kitchen, within either a tourist or residential hotel or motel but shall not include a "housekeeping 
room." A dwelling unit shall include an area that is occupied as a dwelling unit, whether such is 
approved or unapproved for residential use. 

STORY. The first story ofany building shall be considered a story, whether or not 
previously exempted from story count under an earlier edition of the San Francisco Building 
Code. 
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Section 404D - COMPLIANCE REQUIREMENTS 

404D.1 General. The owner of each building subject to this Chapter shall comply with the 
reporting requirements of this section. If the building is not exempt and does not meet the 
minimum criteria specified in this Chapter, the owner shall cause the building to be retroffited to 
conform to such criteria according to the compliance deadlines set forth in Table 4D-A. Notice of 
the compliance requirements shall be given by the Department pursuant to Section 405D.4. 

404D.2 Screening Form. The owner of a building who has been notified that their building is 
within the scope of this Chapter as well as all other owners ofbilildings that may be subject to 
this Chapter shall engage an architect or engineer to submitfo the Department within the time 
limits set forth in Table 4D-A a properly completed Screilling Form • 

. r> .. .. :··:~!:(./ ::·r/:·.+-~ 

Exception: Buildings exempt based on the exceptiriri"''"in sJctl:On 402D, Exception 2 of this 
Chapter may complete and submit the required Screening Form without engaging an architect 
or engineer. 

404D.2.1 Required information. The Screening Form to be developed by the Department ·shall 
be used to determine whether a building is or is not subject to the requirements:of this Chapter, 
and to assign a building to the appropriate Compliance Tier. The Screening Forni:·shall be 
completed by an architect as definedi'iii1:.section 5500 of the California Business ~nd Professions 
Code or by a civil or structural engineer'.·r~gistered pursuant to the provisions of Section 6700 et 
seq. of the California Business and ProfJ°s'sioD.§tCt>de. 

•:;·~, ~:-1• ·~-''·'·'.;,;;~.:;~'.·~,~~ 
-~~~tfj;;;:, ~. ·µ::,.:"} -~:.,_·~_,. 

The submitted Screening Form shalliifclude: .. }f .:J"!S> 

1. all information required by the DepaJa~.Jit~~i:::::~li~'.;~~mpliance requirements, and 
~::,~+- ~.F:'i'" 

) . -:f~···~ 

2. whether the building is exempt based on S~ction 402D, Exception 1 of this Chapter, and 
'1.1:·:;~0:::.i;'!;\': -~. -~ ,::1:_.;,:.\ 

3. a :6~cl~i~~~gri;:based on a review of building ·~~fdrmation, of: 
·!J;;·;~i_.:%;\;1iht_. 

'''::'(~)i;,whether the btliid.ing is exempt because it is outside the scope of this Chapter based on 
'· :ifs' date of origin.afp~rmit application or construction, number of dwelling units, or 

nuiliber of stories, 'bF~h 

(b) if not''~:if~fupt, the appropriate Compliance Tier. 

404D.2.2 Optional ~~~fG~tuoti'i
0

~?~. The Optional Evaluation Form to be developed by the 
Department shall be used·l~tdetermine if an existing building already meets the criteria of 
Section 406D.2 of this Chapter. The Optional Evaluation Form shall be completed by an 
architect as defined in Section 5500 of the California Business and Professions Code or by a civil 
or structural engineer registered pursuant to the provisions of Section 6700 et seq. of the 
California Business and Professions Code. The Optional Evaluation Form shall be accompanied 
by a completed Screening Form and shall include: · 

1. dates and scope of any seismic retrofit work, and 

2. plans and other information as the Department may require that are sufficient to support 
the Declaration below, and 
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3. a Declaration of whether the building satisfies the evaluation criteria given in Section 
406D.2 of this Chapter. 

404D.3 Compliance Tiers. Each building not exempt from this Chapter shall be assigned to one 
of the following Compliance Tiers: 

1. Tier I: Buildings that contain.a Group A, E, R-2.1, R-3.1 or R-4 occupancy on any story. 

2. Tier II: Buildings containing 15 or more dwelling units except for buildings assigned to Tier 
I or Tier IV. 

3. Tier in: Buildings not falling within the definition of another tier. 

4. Tier IV: Buildings that contain a Group B or,·M occupancy on the first story or in a 
basement or underfloor area that has any .ph'fflch1 extending above grade, and buildings 
that are in mapped liquefaction zones, exc~j;)'ffor buildings assigned to Tier I. 

'<~Fi'.{r~~; 

404D.4 Application for a building permit. For·.,~i~t':non-exempt and non-complying building, the 
owner or the owner's authorized agent shall submif:io':the Di:!'p~Hment an application for a 
building permit accompanied by the necessary permi'Fslibmittal documents indicating the 
proposed seismic retrofit. A permit for this seismic retroiiH~ork may include minor ancillary 
work but shall be separate from any other permits for buii(li[g·,alterations or repairs unless such 
work is triggered by or integral to the seismic retrofit work. '1<N'C>:r:work other than is required 
under current codes shalkbe:::triggered by this seismic retrofit wtit'~\ 

., .•. ;.- '" ·::,;~]r,:\i 

404D4.1 Complianl' · eadline~. · timpliance deadlines for the submission of the Screening 
Form. Optional Evaltiiifitin Form,VtiTiilding permit application and for completion of seismic 
retrofit work are given irt!?f.'3.ble 4iN'.A .. No transfer of title shall alter the time limits for 
compliance. 

404D4.2 Certificate of Final C~mp etion and · ,, c~h)>ancy. A Certificate of Final Completion and 
Occupancy indicating completion o'f.flle- required -seismic retrofit work shall be obtained upon 
completion of required seismic retrofih'Work. 

404D4.3 Damaged Buildings.Notwithstanding the provisions of the Table 4D-A Compliance 
Deadlines, if an as-yet unretrofitted building subject to this Chapter suffers damage from an 
earthquake or subsequent fire caused by the earthquake that renders the building uninhabitable, 
results in structural damage that triggers retrofit under regulations adopted by the Department 
of Building Inspection, or results in "disproportionate damage" as defined in this Code, such 
building shall comply with the requirements of this Chapter and other applicable Sections of this 
Code within one year of such damage. The Department may grant an extension of this time 
period for good cause. Compliance with the provisions of this Chapter does not supersede the 
requirement to comply with Section 404.3 of this Code when otherwise required by this Code. 

404D.5 Historic Preservation. If any portion of the seismic retrofit work will be visible from 
the exterior of the subject property and the San Francisco Planning Department determines that 
the building is a historic resource, or if the interior of the building has been given landmark 
status, the seismic retrofit work shall be conducted in accordance with guidelines developed by 
the San Francisco Planning Department, taking into account provisions of the California 
Historical Building Code. 

4'P86 



SECTION 405D - PROGRAM IMPLEMENTATION AND 
ADMINISTRATION; FEE 

405D.1 Administrative Bulletin. The Department shall prepare an Administrative Bulletin 
detailing the procedurai and implementation requirements for this Chapter. Such procedures 
shall be generally consistent with the requirements set forth in this Chapter. The Administrative 
Bulletin may require sign-posting and other public information that the Department determines 
is necessary or appropriate. · 

405D.2 Compliance Deadlines. 

Compliance Deadlines fin years1f · :• 
.. :·;.-~;.-.·."~:. 

-- ·~::. 

Compliance 
Tier 

II 
Ill 
IV 

Submission of 
Screening Form 
and Optional 
Evaluation Form 

1 
1 
1 
1 

Submittal of 
Permit Application 
with Plans for 
Seismic Retro zt 

2 
3 
4 
5 

Completion of 
Work And 
Issuance of CFC2 

5 
6 
7 

1 All time periods are in years measu·;~~;:fron{•~W,~~~~-&ifter the operative date of this 
Chapter. -.;_•;:;:~,r~:;~_::~tf'' · '':t:;fiif.' 

2 All time limits and extensions of San Fra~~~~~b-Building Code Chapter 1A are applicable, 
except thata'ii.'.W'6'tkis to be completed by Decembet''31, 2020, as recommended in California 
Health ~'Saf~fyt~-ode;Section 19160(1). · ;;,-

·.,:i: 
··-~:·,;:'..'{~::·: 

405D.J:~;f:.;l\:.dministrativeF~e:·The fee for services provided by the Department under this 
Chapter shali .be the Standilrd\'.Hourly Rate for Plan Review and Administration set forth in San 
Francisco Bdiiding Code T~bfo 1A-D. There shall be no fee required for submittal or review 
of the ScreeningiiForm reguirecfohy Section 404D.2. A minimum fee corresponding to two hours 
for plan review ari<ri:dministratloitiis payable upon submittal of a voluntary Optional Evaluation 
Form. Additional fees'Ilfay be cli~rged at the Standard Hourly Rate for additional work and will 
be payable within 30 dlys'o~tiieDepartment's notice that payment is due. 

405D.4 Notice. 

405D.4.1 Service of notice on owner. No later than 90 days after the operative .date of this 
Chapter, the Department shall send a notice fa accordance with San Francisco Building 
Code Section 102A.4.2 to the owner of each building believed to be within the scope of this 
Chapter. The notice shall inform the owner of the requirement to comply with the provisions of 
this Chapter, and shall be accompanied by a Screening Form and an informational letter or 
brochure. Any person who believes that a building that is within the scope of this Chapter has 
not been so identified by the Department may notify the Department of the address or location of 
such building. If the Department determines upon review of the building and/or building records 
that the building may be within the scope of this Chapter, the Department shall provide notice to 
the owner as provided in this Section. 
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405D.4.2 Failure to give or receive notice. Hthe owner ofa building within the scope of this 
Chapter has knowledge that they own such a building, then the failure of the Department 
to issue the notice required by this Section, or the failure of the owner to receive such a notice, 
shall not relieve the owner of the obligation to comply with the requirements of this Chapter 
within the time.limits set forth in Table 4D-A. For a building not known to the Department to be 
within the scope of this Chapter and whose owner or owners have no knowledge that the 
building is within the scope of this Chapter, the time limits set forth in Table 4D-A shall 
commence upon an owner having actual or constructive notice that the building may be within 
the scope of this Chapter. In no case, however, shall the final completion date be extended 
without the approval of the Board of Examiners after hearing:1:iitfi;:appeal pursuant to Section 
405D.5. .··· .. 

405D.4.3 Notice to public on Department's website. AJ1~ ··o e\buildings by street address 
and by block and lot for which notice has been given uii<ih this·is~tion shall be maintained and 
made public on the Department's website. 

405D.5 Appeals. The owner of any building subject to this Chapter ~a~1'appeal to the Board of 
Examiners any determination made by the Department with respect to co'mpliance with the 
technical requirements of this Chapter. Such appeal shall be in accordance ;·#ith the provisions 
of San Francisco Building Code:Section 105A. The time limits for compli':;Hi.ce established 
by Table 4D-A shall not be extendecir'aurihg any appeal period unless specifically'approved by the 
Board of Examiners. Any person may·app~il:ha determination of the Director related to this 
Chapter to the Building Inspection Comftlissfo'.ri'!'j}ursuant to Chapter 77 of the San Francisco 
Administrative Code. \l(~~:T~\~1" ~ ... • .• ~' 

405D.6 Enforcement. Whenever any req~~~~d.acti . .~btbeen completed within the time 
limits set forth in Table 4D-A, the Departmeiif:}~titt'Wi:bate tlitf;'.~ii)Iation in accordance with San 
Francisco Building Code Section 102A. --

405D.6.1 Posting ... of notice. An enforcement actidtLshall, in every case, include the Department 
ostin oftli~!:B'ftilain .. _with a standard De artmenftliotice statin as follows: 

Fii~;rtcisco Existin1fBfiilding Code regarding earthquake safety." 

This notic:";tt~h:;:not be rem~~fj~;until the building is in compliance with this Chapter. This 
notice shall alsti•1'.beh:ecorded ag~lli~t the title of the building. The Building Official shall cause a 
release of such nO'ti~~hfo be filed::;:!'#ith the Assessor-Recorder's Office upon conformance with the 
re uirements of this'!:Ch:a 

Section 406D 3406B Engineering Criteria for Evaluation and Retrofit. 

406D.1 General. This Chapter requires that evaluation and/or retrofit of buildings within its 
scope be undertaken using the engineering criteria established in this section. 

406D.2 Engineering Criteria. A· proposed seismic evaluation and/or retrofit plan shall 
demonstrate that the building satisfies one of the following: 

1. FEMA P-807. Seismic Evaluation and Retrofit of Multi-Unit Wood-Frame Buildings With 
Weak First Stories, as detailed in an Administrative Bulletin to be prepared pursuant to 
406D.3 of this ordinance, with the performance objective of SO percent maximum 
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probability of exceedance of Onset of Strength Loss drift limits with a spectral demand 
equal to 0.50 SMS, or 

2. ASCE 41-13. Seismic Evaluation and Rehabilitation of Existing Buildings, with the 
performance objective of Structural Life Safety in the BSE-lE earthquake, or 

3. ASCE 41-06. Seismic Rehabilitation of Existing Buildings, with the performance objective 
of Structural Life Safety in the BSE-1 earthquake with earthquake loads multiplied by 75 
percent, or 

4. for evaluation only, ASCE 31-03, Seismic Evaluation of Existing Buildings. With the 
performance level of Life Safety, or 

5. for retrofit only, 2012 International Existing Building Code (IEBC) Appendix A-4, or 

6. any other rational design basis deemed af~eptable by the Department that meets or exceeds 
. the intent of this Chapter. "\i}( 

~:-·.·::~) 

406D.3 Alternative Retrofit Criteria. A propo~;~:~eismic f'~i;ofit plan which fails to meet the 
criteria of 406D.2(1) or 406D.2(5) shall be deemed to 'cofoply'Wi.th this Chapter ifwith the 
approval of the Department, inatisfies the intent ofFEMA P-807, Section 6.4.2 with a 
maximum acceptable Onset of Strength Loss drifts limit probability of exceedance of 70 percent. 

Exception: Alternative retrofit criteria shall not apply to ·;~l~lngs in which the critical 
stories, basements or underlt66b-.areas contain other than parkingJi~forage, or utility uses or 
occupancies. .,.;;:'.·~J':p''" ·~\;\:i:;:'.'? ·· 

\_-.... :·-~-: .. :- · :~~tri;f~:-ff .. 
406D.4 Administrati~~f Bulletin fdf'h·echnical Requirements. The Department shall develop and 
publish one or more Adili.inistrativl'?Bulletins that detail the technical requirements to be used for 
the evaluation and retrofittiiig;·,ofbtiildi:llgitrequired to meet the criteria established in Section 
406D.2. "';:fi!:~f{ -- .. ,,(~;- ,._ 

·-::::~:::j::;~~h:,\ 

406D.5 Conformance Period. A~{.~:fiililding ret;iiitted in compliance with this Chapter and 
properly maintained shall not, within''"~f period of 15 years after the operative date of this 
Chapter, be identified as a seismic hazat'd.tpursuant to any local building standards adopted after 
the date of the building seismic retrofit uri.iess the building incurred disproportionate 'damage, or 
otherwise has been damaged or altered so that it no longer meets the engineering criteria under 
which it was retrofitted. 

406D.6 Compliance with this Chapter does not supersede the requirements for compliance with . 
Section 401D when otherwise under Chapter 4 of this Code. A permit issued solely for 
compliance with the provisions of this Chapter shall not be considered a "substantial change" 
or "structural work" as defined in Chapter 4 of this code and compliance with Section 301.2 of 
this code will not be requirement by such work. 

Add chapter as follows: 
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Chapter 4E 
BUILDING FACADE INSPECTION AND 

MAINTENANCE - RETROACTIVE PROVISIONS 

SECTION 401E - GENERAL REQUIRE . · . NTS AND SCOPE 

All fa ades of buildin s of Construction T e I II and which are five or more 
· stories are required to be inspected periodically by~ti!Wli~Hilied professional who shall be a 

licensed architect or engineer retained by the propeffi owrlet>The facades are required to 
. be maintained in accordance with the criteria and procedure§::·()f;this Chapter 16E. For 
buildings considered to be historic resources, the qualified prof essfonal shall have 
expertise in inspection and maintenance of historic resources. The requirements of this 
Chapter are retroactive and shall apply to and include buildings erectecfprior to the 
adoption of this Code.· Qualifications of the qualified professional and in'.sp~ction 
re uirements are as detailed in th~::~ccom an in Administrative Bulletin:··:,/· 

Added b Ord. 67-16 File No.141118 A . 

In addition to the definitions in Cha · e. followin definition shall 
apply for purposes of this Chapter. 

Facade. Allareas on the exterior of the builafilg including all exterior walls and exterior 
wall covefffig';:.Wiflaows, balconies, cornices, pat~pets, architectural trim and 
embelli~Kllients,-appitttenances, and all elements'listed in Section 404E.3. The.facade also 
includesNwalls supporf&'IYat the roof level, such as penthouse walls and chimneys. A facade 
shall inc'ilide. walls and appurtenances in the interior of a building where such area has 
been conv~rted.frorit an ext~.fior area by enclosing the area under a roof, skylight, or other 
covering. 

Historic resourc . esignated pursuant to Articles lO·or 11 of the Planning 
Code or any buildini'Nlistecfd'IJ'ii'1or determined eligible for listing on, the California 
Register of Historic ReS-6'U.tl!~s or the National Register of Historic Places, or that is a 
"qualified historical buildmg" as defmed in the California Historical Building Code. 

Unsafe condition. A condition of a building that poses an imminent hazard to persons 
and/or property. 

(Added by Ord. 67-16, File No.141118, App. 5/6/2016, Eff. 6/5/2016) 

SECTION 403E - INSPECTION SCHEDULE 

403E.l Initial Inspection. Each building within the scope of this Chapter 4E shall be 
subject to an initial facade inspection pursuant to Section 404E. Inspection reports are 
subject to the requirements of Section 405E. 
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Exceptions: 

1. Buildings for which a permit application for new construction was submitted after 
January l, 1998 are exempt from requirement for an initial inspection. Buildings exempt 
from initial inspection pursuant to this exception shall begin periodic inspections 30 years 
from the issuance of the Certificate of Final Completion (CFC) for new construction. 

2. Buildings for which comprehensive facade inspection and necessary maintenance, 
restoration, or replacement has been completed during the JO (ten) years preceding the 
date of the required initial inspection report due date maf 3.pply to the Building Official 
for a waiver of the initial inspection. ·,;::·:1:j':Wf' · 

_,,(;·;: ·;-·(--.:-;/:;rr!;:'.;h:,, 

(f}':' (
0 

>:··· -,·~\-~f~~:~~;'i:, 

"""" ... !"'''ih, Table403E .·. 
Initial Inspection Schedule 

Compliance Tier Building Construction Completion Date1 Ins·~~itioi:i Report Due Date 

! Building was''.~rlilstructed prior to 1910 

Building was :Ji~~~~~fiia from 1910 
through 1925 · <;'.;'!,.. .. ... ,. /::-· ,,,." December 31, 2023 

December 31, 2025 

4 Building was constructecf'~fier 1970 December 31, 2027 

1 Building construction date refers to the date the Department issued the Certificate of 
Completion for the original building or other Department documentation showing the 
date of completion of the original construction, regardless of the dates of any additions or 
alterations. 

403E.2 Periodic Inspection. Each building within the scope of this Chapter 4E shall be 
subject to a periodic inspection at a frequency of 10 years after the required submittal 
date of an initial inspection report as outlined in Table 403E. Periodic inspections need not 
include walls and appurtenances in the interior of a building where such area has been 
converted from an exterior area by enclosing the area under a roof skylight or other 
covering after an initial inspection and any subsequent necessary repair or stabilization. 

403E.3 Inspection in Response to Damage or Failure. Notwithstanding the Initial 
Inspection Schedule set forth in Table 403E or the Exceptions to the initial inspection 
requirements provided in Section 403E.l, the Department shall require an inspection of 
fas;ades to be performed in the following circumstance: If facade elements required to be 
inspected unde~ this Chapter 4E exhibit significant damage or failure as. noted by 
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Department staff or property owner or owner's agent, either during the normal passage of 
time or due to an earthquake or other event, then the property owner is required to obtain 
an inspection of the areas of damaged or failed elements and related building elements 
within 60 days unless the facade poses an unsafe condition. 

(Added by Ord. 67-16, File No. 141118, App. 5/6/2016, Eff. 6/5/2016) 

SECTION 404E - FACADE INSPECTION AND 
MAINTENANCE CRITERIA AND PROCEDURES 

404E.1 Inspection and Maintenance Procedures. Inspections and maintenance shall be 
conducted in accordance with procedures to be detailed in an Administrative Bulletin 
adopted by the Department based on ASTM E 2270 Standard Practice for Periodic 
Inspection o(Building Facades for Unsafe Conditions. 

~::~{~~~~1T~fIDi~17" . 
404E.2 Method of Inspection. Inspections fuiyJfoclude both general inspection and 
detailed inspection as detailed in the Admin'i'sfrative Bulletin. 

404E.3 Elements to Be Included in Inspection;~::~fi~pectla~~\;hall include the facade 
elements listed in ASTM E 2270 and the following'~dditional elements: 

1. Attached equipment such as communications equip ··ent, pipes and ductwork; 
··:iiz;i;~!~A~1li~~r:~ 

2. Decorative elements such as urns, friezes, balustrades;'·anaattached artwork; 
··:,::::;R{/ 

3. Signs; 

4. Fire escapes; 

5. Flagpoles; 

6. 

7. Lights and other fixtures; 
·'<.f/·:r:!.:.'.·. 

8. Hanging air conditioners and_ o;~~~ devices;· · · 

9. Other elements that could pose a safety hazard if dislodged. 

404E.4 Elements Exempt from Inspections. Inspection is not required for the following 
conditions: 

1. Walls within 36 inches of parallel, facing walls· on the same or adjoining properties 
unless the space between the walls is accessible by means of a door; 

2. Walls and appurtenances within exterior courts and yards enclosed by walls on all 
sides and where the bottom of the court is on grade, unless there is direct access to the 
court by means of a door; 

3. Elements, as approved by the Director, that do not contribute to a safety hazard or 
that do not require regular maintenance. · 

(Added by Ord. 67-16, File No.141118, App. 5/6/2016, Eff. 6/5/2016) 
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SECTION 405E - INSPECTION REPORTS. 

The qualified professional performing any inspection required by this Chapter 4E shall 
prepare an inspection report in conformity with Section 404E and the Administrative 
Bulletin adopted by the Department. The property owner or property owner's authorized 
agent shall submit a copy of the inspection report to both the property owner and the 
Department within the time required by Table 403E, provided, however, that the qualified 
professional shall report any unsafe conditions to· the Department immediately 
notwithstanding the· deadline in Table 403E. ,,.j;~:~:,""?1\~'} 

Within 60 days of receipt of an inspection report, the· Department shall confirm receipt 
of the report, provide review comments, if any, an.d·'rioD:fi:fm timelines and other 
requirements for maintenance actions and subseqri.eni inspections. 

(Added by Ord. 67-16, File No. 141118, App. 5/6/2016, Eff. 6/5/2016) 

SECTION 406E - FEES 

The Standard Hourly Rates set forth in Table lA-D shall be charged t~~~'rimpensate the 
Department for inspection report'reView, evaluation, and processing relatecfto 
implementation and enforcement oftilis!'.Chapter 4E. 

Chapter 5 t~~~~hapt~r· 15 

.,;'~; :~::·:' ~ :: ·' :'t:.':·T!J: ..• ·. .. :·, . ' ..; .~ ., ' 

These fFqpt~rs are ~/j(.f-'fl4opted in San Francisco. 
··:: ~-: ;,,-:·:";< •. , ·, .,.,:.,_ 

•. '·1:.:-~!~;· 

--l,~~:- >·•: 
!· .. • l·,, 

,--~~~-,, 
. ~.:: 

·",;:• ..... ,,.:::·:;;;; 
,_.:,;,::· 

-:;;:;,.G<' 

No San Francisco Existing Building Code Amendments 

Add the following appendices: 

CALIFORNIA EXISTING BUILDING CODE 
(CEBC) APPENDICES 
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(CEBC) APPENDIX A CHAPTER Al 
SEISMIC STRENGTHENING PROVISIONS FOR 
UNREINFORCED MASONRY BEARING WALL 

BUILDINGS 
N_o San Francisco Existing Building Code Amendments 

REFERENCED STA. 
No Sari Francisco Existing Building Code Amendments 

(CEBC) APPENDIX A CHA :SJ.i~R A3 
PRESCRIPTIVE PROVISIONS FOR)-SEISMIC 

STRENGTHENING OF CRIPPLE W ALL's:~~D SILL 
PLATE ANCHORA,G~ OF LIGHT, woori'2:F)MME 

RESIDENWIAL BUILDINGS 
'<:~:!'t·::';~ -:.,,::.;: .. " .. 

No San Francisco Existing Building Code . 

(CEBC) APP. ··< .... :DIX A CHAPTER A6 
REFERENCED STANDARDS 

No San Francisco Existing Building Code Amendments. 
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Edwin 1\11. Lee 
Mayor 

COMMISSION 

Angus McCarthy 
President 

Myrna Melgar 
Vice-President 

Kevin Clinch 
Gail Gilman 

·John Konstin 
Frank Lee 
Debra Walker · 

Sonya Harris 
Secretary 

Tom C. Hui 
Director 

BUILDING INSPECTION COMMISSION (BIC) 

Department of Building Inspection Voice(415)558-6164-Fax(415) 558-6509 
1660 Mission Street, San Francisco, California 94103-2414 

August 26, 2016 

Ms. Angela Calvillo 
Clerk of the Board 
Board of Supervisors, City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4694 

RE: Code amendments to the 2016 California Building Standardls Code, 
including the Building,· Existing Building, Residential, Mechanical, 
Plumbing, Electrical, and Green Building Codes and recommend! 
approval to the Board of Supervisors. 

Dear Ms. Calvillo: 

On August 17, 2016 the Building Inspection Commission held a public 
hearing on the proposed Code amendments referenced above. 

The Commission voted unanimously (7-0) to recommend that the Board of 
Supervisors approve the amendments. 

The Commissioners voted as follows: 

President McCarthy 
Commissioner Clinch 
Commissioner Konstin 
Commissioner Walker 

Aye Vice-President Melgar 
Aye Commissioner Gilman 
Aye . Commissioner Lee 
Aye 

Aye 
Aye 
Aye 

Enclosed please find the Code Advisory Committee's recommendation to 
the BIG. Under separate cover, copies of the proposed amendments will 
follow from the Technical Services Division of the Department of Building 
Inspection. 

Should you have any questions, please do not hesitate to call me at 558-6164. 

Sincerely, 

--~u/()1,- q..lc1v~ 
Sonya Harris 
Commission Secretary 
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cc: Tom C. Hui, Director 
Mayor Edwin M. Lee 
Supervisor John Avalos 
Supervisor London Breed 
Supervisor David Campos 
Supervisor·Malia Cohen 
Supervisor Mark Farrell 
Supervisor Jane Kim 
Supervisor Eric Mar 
Supervisor Aaron Peskin 
Supervisor Katy Tang 
Supervisor Scott Wiener 
Supervisor Norman Yee 
Deputy City Attorney John Malamut 
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EXHIBIT A 

STANDARD FINDINGS FOR SAN FRANCISCO 
BUILDING STANDARDS CODE AMENDMENTS: 

1. Certain buildings/occupancies in San Francisco are at increased risk for 
earthquake-induced failure and consequent fire due to local hazardous 
microzones, slide areas, and local liquefaction hazards. 
(Geology) 

2. Certain buildings/occupancies in San Francisco are at increased risk of frre due to 
high density of buildings on very small lots, with many buildings ?uilt up to the 
property lines. (Topography) 

3 .. ·Topography of San Francisco has let to deyelopment of a high density of 
buildings on small lots, necessitating special provisi~ns for exiting, fire 
separation, or fire-resistive construction. (Topography) 

4. Many buildings are built on steep hills ·and narrow streets, requiring special safety 
consideration. (Topography) · 

5. Additional fire, structural and other protection is required due to high building 
density and crowded occupancy. (Topography) · 

6. San Francisco has narrow, crowded sidewalks due to building and population 
density and unusual topography. (Topography) 

7: All rain water in San Francisco drains to the building drains and sewer; unusual 
geology, occasional extremely high local rainfall amounts, and the configuration 
of the City as a peninsula restrict the installation of separate storm water and 
sewer systems. (Topography, Clim.ate, Geology) 

8. Moist, corrosive atmosphere of salt-laden fog in San Francisco necessitates 
additional requirements. (Climate) 

9. Not a building standard; no local findings required. 

10. Soil conditions in this region induce adverse reactions with some materials, 
leading to premature failures and subsequent unsanitary conditions. (Climate) 

11. The region is subject to fluctuating rainfall due to changes in climatic conditions. 
(Climate) 

12. San Francisco is a peninsula surrounded on three sides by water at sea level; 
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mitigation of climate change impacts, including sea level rise, is critical to the 
long term protection of the local built environment and local infrastructure. 
(Topography) 

13. Climate and potential climate change impacts San Francisco's water resources, 
including reservoirs and distribution facilities. (Climate) 

14. Organic material in San Francisco's waste. breaks down into methane gas which is 
a significant contributor to climate chan~e. (Clim.ate) 

15. San Francisco is topographically constrained and its built environment occupies 
most available land, requiring minimization of debris and solid waste. 
(Topography) · 

16. Prevailing winds, coastal mountain ranges, and periodic seasonal high 
temperatures contribute to photochemical reactions that produce smog and ozone; 
limiting the emission of smog's chemical precursors - volatile organic chemicals 
and oxides of nitrogen-: is necessary to health and safety. (Climate, Topography) 

17. The aquifers underlying San Francisco are small relative to local population, 
necessitating ongoing water imports and special provisions to ensure efficient use 
of water in local buildings. (Geology) 
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BUILDlhd & EXISTING BUILDING 

· CALIFORNIA 
ADOPTED THE FOLLOWING: 

FINAL EXPRESS TERMS 
FOR STATE AGENCY APPROVED CHANGES 

TO . 
THE 2015 INTERNATIONAL BUILDING CODE (IBC)'AND INTERNATIONAL EXISTING 

BUILDING CODE (IEBC) 
FOR 

THE 20.16 CALIFORNIA BUILDING CODE (CBC) AND CALIFORNIA EXISTING BUILDING 
CODE CALIFORNIA CODE OF REGULATIONS (CCR), TITLE 24, PART 2 & 10 . 

• THE CALIFORNIA BUILDING STANDARDS COMMISSION (BSC) 

• THE DIVISION OF THE STATE ARCHITECT -ACCESS COMPLIANCE (DSA-AC) 

• THE DIVISION OF THE STATE ARCHITECT -ACCESS COMPLIANCE (DSA-SS) 

• THE DEPARTMEf':IT OF HOUSING AND COMMUNITY DEVELOPEMENT (HCD) 

a THE OFFICE OF STATE WIDE HEALTH PLANNING AND DEVELOPMENT (OSHPD) 

• THE OFFICE OF STATE WIDE HEAL TH PLANNING AND DEVELOPMENT (OSHPD) 

• THE OFFICE OF THE STATE FIRE MARSHAL (SFM) 

• 

Disclaimer: All Final Express Terms for the above mentioned agencies are available and were 
obtained from the Building Standards Commission at the following links: 
http://www.bsc.ca:gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ApprovedStandardsDecember2015.aspxhttp://ww 
w.bsc.ca.gov/Rule,making/adoptcycle/2015CodeAdoptionCyclefApprovedStandardsJanuary2016.aspx 

.Prepared by Technical Services Divisio.n 
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BUILDl"'d & EXISTING BUILDING 

TABLE OF CONTENTS 

DIVISION AGENCY PROPO~Al # 

I) 2015 INTERNATIONAL BUILDING CODE STATE AGENCY AMENDMENTS 

1. THE CALIFORNIA BUILDING STANDARDS.COMMISSION· (BSC 05/15) 

2. THE DIVISION OF THE STATE ARCHITECT (DSA/AC 01/15) 
-ACCESS COMPLIANCE 

3. THE DIVISION OF THE STATE ARCHITECT (DSNSS 02/15) 
- STRUCTURAL SAFETY 

4.. THE DEPARTMENT OF HOUSING AND COMMUNITY (HCD 03/15) 
DEVELOPMENT-(NON-ACQESSI BILITY) 

5. THE OFFICE OF STATE WIDE HEALTH PLANNING (OSHPD 02/15) 
AND DEVELOPMENT - NON-STRUCTURAL 

6. THE OFFICE OF STATE WIDE HEALTH PLANNING (OSHPD 04/15) 
AND DEVELOPMENT - STRUCTURAL 

7. THE OFFICE OF THE STATE FIRE MARSHAL (SFM 06/15) 

2015 INTERNATIONAL EXISTING BUILDING CODE STATE AGENCY 
AMENDMENTS 

8. THE CALIFORNIA BUILDING STANDARDS COMMISSION 

.9. THE DIVISION OF THE STATE ARCHITECT 
-ACCESSCOMPL~NCE 

10. THE DIVISION OF THE STATE ARCHITECT 
- STRUCTURAL SAFETY 

11. THE DEPARTMENT OF HOUSING AND COMMUNITY 
DEVELOPMENT-(NON-ACCESSIBILITY) 

12. THE OFFICE OF THE STATE FIRE MARSHAL 

(SSC 06/15) 

(DSA/AC 02/15) 

(DSA/AC 03/15) 

(HCD 04/15) 

(SFM 05/15) 

Disclaimer: All Final Express Terms for the above mentioned agencies are available and were 
obtained from the Building Standards Commission at the following links: 
http:i/www.bsc.ca.gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ApprovedStandardsDecember2015.aspxhttp://ww 
w.bsc.ca.gov/Rulemaking/adoptcycle/2015CodeAdoptionCycle/ApprovedStandardsJanuarv2016.aspx 

Prepared by Technical Services Division Created on 2/29/2016 
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FINAL EXPRESS TERMS 
FOR 

PROPOS~D BUILDING STANDARDS 
OF THE 

CALIFORNIA BUILDING STANDARDS COMMISSION 

REGARDING PROPOSED CHANGES TO 
2016 CALIFORNIA EXISTING BU.ILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, Part 10 

(The State agency shall draft the regulations in plain, straightfoiward language, avoiding technical terms as much as possible and using a coherent 
and easily readable style. The agency shall draft the regulation in plain English. A notation shall follow the express terms of each regulation listing 
the specific statutes authorizing the adoption and listing specific statutes being implemented, interpreted·, or made specific. (PART 1 -
ADMINISTRATIVE CODE) . 

LEGEND FOR DRAFT EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Repealed text: All such language appears in strikeout. 
4. Information for the reader: All such Ian ua e is bracketed and in italics 

FINAL EXPRESS TERMS 

ITEM 1. CHAPTER 1 - SECTION 1.1 GENERAL - SECTIONS 1. t.1 • 1.1. 7 .3 
Sections 1.1.1-1.1.7.3 provide the general application of this code: 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

Division I -California 
Administration 

.Ll. 
1.2 

Final Express Terms 

BSC 

x 

x 
X. 

CHAPTER1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRA T/ON 

SECTION 1.1 
GENERAL 

Comments 

SSC 06/15 - Part 10 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 
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1.1.1 Title. These regulations shall be known as the California Existing Building Code. may be cited as such and 
will be referred to herein as "this code." The California Existing Building Code is Part 1 O of thirteen parts of the 
official compilation and publication of the adoption. amendment and repeal of building regulations to the California 
Code of Regulations. Title 24. also referred to as the California Building Standards Code. This part incorporates bv 
adoption the 2015 lnternat;onal Existing Building Code of the International Code Council with necessarv California 
amendments. 

1.1.2 Pumose. The purpose of this code is to establish the minimum requirements to safeguard the public health. . 
safety and general welfare through structural strength, means of egress facilities. stability, access to persons with 
disabilities. sanitation. adequate fighting and ventilation and energy conservation: safety to life and property from 
fire and other hazards attributed to the built environment: and to provide safety to fire fighters and emergency 
responders during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction. alteration. movement. enlargement. 
replacement. repair: equipment. use and occupancy. location. maintenance. removal and demolition of everv 
building or structure or any appurtenances connected or attached to such buildings or structures throughout the 
State of California. 

1.1.3.1 Nonstate-regulated buildings, structures and applications. Except as modified by local 
ordinance pursuant to Section 1. 1. 8, the following standards in the California ·Code of Regulations. Title 
24. Parts 2. 2.5. 3, 4. 5, 6. 9, 10 and 11 shall apply to all occupancies and applications not regulated by a 
state agencv. 

1.1.3.2 State-regulated buildings, structures and applications. The model code, state amend1:1ents to 
the model code, and/or state amendments where there are no relevant model code provisions shall apply 
to the following buildings, structures. and applications regulated by state agencies as specified in Sections 
1.2 through 1.14. except where modified by local ordinance pursuant to Section 1.1.8. When adopted by a 
state agencv. the provisions of this code shall be enforced by the appropriate enforcing agency, but only 
to the extent of authority granted to such agency by the state legislature. 

Note: See "How to D;stinguish Between Model Code Language and California Amendments" in the front of 
the code. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State 
Universitv. and to the extent permitted by California laws. buildings designed and constructed bv 
the Regents of the University of California. and regulated by the Building Standards Commission. 
See Section 1. 2 for additional scope provisions. 

2. Section 1.3 is reserved for the Board of State Communitv Corrections. 

3. Section 1.4 is reserved for the Department of Consumer Affairs. 

4. Section 1.5 is reserved for the California Energy Commission. 

5. ·Section 1. 6 is reserved for the Department of Food and Agriculture 

6. Section 1. 7 is reserved for the Department of Public Health. 

7. Hotels. motels. lodging houses. apartments. dwellings. dormitories. condominiums. shelters for 
homeless persons. congregate residences. employee housing, factorv--built housing and other 
tvpes of dwellings containing sleeping accommodations with or without common toilets or cooking 
facilities. See Section 1.8.2.1.1 for additional scopeprovisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed covered 
multifamily dwellings, new commo·n use spaces serving existing eovered multifamily dwellings, 
additions to existing buildings where the ·addition alone meets the definition of "COVERED 

Frnal Express Terms 
BSC 06/15 - Part 10 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 
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MUL T/FAMIL Y DWELLING," and new common- use areas serving new covered multifamily 
dwellings. which are regulated bv the Departmentof Housing and Community Development. See 
Section 1.8.2.1.2 for additional scope provisions. 

9. Permanent buildings and permanent accessorv buildings or structures constructed within 
mobilehome parks and special occupancy parks regulated bv the Department. of Housing and 
CommunitvDeve/opment. See Section 1.8.2.1.3 for additional scope provisions. 

10. Accommodations for persons with disabilities regulated by the Division of the State Architect. See 
Section 1. 9. 1 for additional scope provisions. 

1.1,_ Public e/ementarv and secondarv schools. communitv college buildings and state-owned or state
/eased essential service buiidings regulated by the Division of the State Architect. See Section 
1.9.2 for additional scope provisions. 

12. Qualified historical buildings and structures and their associated sites regulated by the State 
Historical Building Safety Board with the Division of the State Architect. See Section 1.9.3 for 
additional scope provisions. · 

13. General acute care hospitals. acute psvchiatric hospitals. skilled nursing and/or intermediate care 
facilities. clinics licensed by the Department of Public Health and correctional treatment centers 
regulated by the Office of Statewide Health Planning and Development. See Section 1.10 for 
additional scope provisions. ... · 

14. Applications regulated by the Office of the state Fire Marshal include. but are not limited to. the 
following in accordance with Section 1. 11: 

Final Express Terms 

14. 1 Buildings or structures used or intended for use as an: 

:L. Asvlum. jail. prison 

2. Mental hospital. hospital. home for the elderlv. children's nurserv. children's home or 
institution. school or any similar occupancy of any capacitv 

3. Theater. dancehall. skating rink. auditorium. assembly hall. meeting hall. nightclub, fair 
building or similar place of assemblage where 50 or more persons may gather together in 
.a building. room or structure for the purpose of amusement. entertainment. instruction. 
deliberation. worship, drinking or dining. awaiting transportation. or education 

4. Small family dav-care homes. Jame family day-care homes, residential facilities and 
residential facilities for the elderly, residential care facilities 

5. State institutions or other state- owned or state-occupied buildings 

6. High rise structures 

7. Motion picture production studios 

8. Organized camps 

9. Residential structures 

14.2. Tents. awnings oi other fabric enclosures used in connection with any occupancy 

14.3. Fire alarm devices. equipment and svstems in connection with anv occupancy 

14.4. Hazardous materials, flammable and combustible liquids 

BSC 06/15 - Part 10 - 2015 Triennial Code Adoption Cycle 
California Building Standards Commission 
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14. 5. Public school automatic fire detection. alarm and sprinkler svstems 

14. 6. Wildland-urban interface·fire areas 

15. Section 1. 12 is reserved for the State Librarian. 

16. Section 1. 13 is reserved for the Department of Water Resources. 

17. For applications listed in Section 1.9.1 regulated by the Division of the State Architect-Access 
· Compliance. outdoor environments and uses shall be classified according to accessibilitv uses 
described in Chapter 11 B contained in the California Building Code. 

18. Section 1. 14 is reserved for the California State Lands Commission. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted 
by a state agency or adopted by a local enforcing agency in compliance with Health and Safetv Code Section 
18901 et. seq. for Building Standards Law. Health and Safety Code Section 17950 for State Housing Law and 
Health and Safetv Code Section 13869.7 for Fire Protection Districts. See Section 1.1.8 of this code. 

1.1.5 Referenced codes. The codes. standards and publications adopted and set forth in this code. including 
other codes. standards and Publications referred to therein are. by title and date of publication. hereby adopted as 
standard reference documents of this code. When this code does not specifically cover any subject related to 
building design and construction. recognized architectural or engineering practices shall be employed. The 
National Fire Codes. standards. and the Fire Protection Handbook of the National Fire Protection Association are 
permitted to be used as authoritative guides in determining recognized fire prevention engineering practices. 

1.1. 6 Nonbuilding standards. orders and regulations. Requirements contained in the California Existing 
Building Code. or in any other referenced standard. code or document. which are not building standards as 
defined in Health and Safety Code Section 18909. shall not be construed as part of the provisions of this code. For 
non building standards. orders and regulations. see other titles of the California Code of Regulations. 

1.1. 7 Order of precedence and use. 

1.1.7.1 Differences. In the event of anv differences between these building standards and the standard 
reference documents, the text of these building standards shall govern. 

1.1.7.2 Specific provisions. Where a specific provision varies from a general provision. the specific 
provision shall applv. 

1.1. 7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part of 
the California Building Standards Code. Title 24 the most restrictive requirements shall prevail. 

Notation: 

1.1. 7.3.1 Detached one-and two-familv dwellings. Detached one-and two-familv dwellings, 
efficiency dwelling units. lodging houses. Jive/work units. townhouses not more than three stOries 
above grade plane in height with a separate means of egress. and their accessorv structures. 
may be designed and constructed in accordance with the California Residential Code or the 
California Building Code. but not both. unless the groposed structure(s) or element(s) exceed the 
design limitations established in the California Residential Code. and the code user is specifically 
directed bv the California Residential Code to use the California Building Code. 

Authority: Health and SafetY Code §18928 & 18934.5 . 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

Final Express Terms 
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ITEM 2. CHAPTER 1-SECTION 1.1GENERAL-SECTIONS1.1.8 -1.1.8.2 

Sections 1.1.8 - 1.1.8.2 provide the regulations local jurisdictions must follow to amend the codes. 

1.1.8 Citv. countv. or citv and countv amendments. additions or deletions. The provisions of this code do not 
limit the authority of city, countv. or citv and countv governments to establish more restrictive and reasonably 
necessary differences to the provisions contained in this code pursuant to comp/ving with Section 1.1.8.1. The 
effective date of amendments. additions or deletions to· this code by a city, countv. or citv and county filed pursuant 
to Section 1. 1. 8. 1 shall be the date filed. However. in no case shall the amendments. additions or deletions to this 
code be effective anv sooner than the effective date of this code. 

Local modifications shall comply with Health and Safetv Code Section 18941. 5 for Building Standards 
Law. Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869. 7 
for Fire Protection Districts. 

1.1.8.1 Findings and filings. 

-· · 1. The city. county, or city and county shall make express findings for each amendment. addition or deletion 
·t based upon climatic. topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced 
masonrv buildings. 

. . 
2. The c;ty. county, or city and county shall file the amendments. additions or deletions expressly marked 

and identified as to the applicable findings. Cities. counties. cities and counties. and fire departments shall 
· file the amendments. additions or deletions. and the findings with the California Building Standards 
Commission at 2525 Natomas Park Drive. Suite 130. Sacramento. CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local citv. county or city and county 
and filed with the California Department of Housing and Community Development. Division of Codes and 
Standards. P. 0. Box 1407. Sacramento. CA 95812-1407 or 2020 West El Camino Avenue. Suite 250 
Sacramento. CA 95833-1829. 

1.1.8.2 Locally adopted energy standards- California Energy Code, Part 6 

In addition to the provisions of Section 1.1. 8.1 of this Part. the provisions ofthis section shall apply to a 
citv. countv. and citv and countv adopting local energy standards applicable to buildings and structures 
subject to the California Energy Code. Part 6. 

Applicable provisions of Public Resources Code Section 25402.1(h)(2) and applicable provisions of 
Section .10-106. Chapter 1 O of the California Administrative Code. Part 1 apply to locally adopted energy 
standards amending the California Enemy Code. Part 6. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 3. CHAPTER 1-SECTION1.1GENERAL-SECTIONS1.1.9 -1.1.12 · 

Sections 1.1.9 - 1.1.12 provide the regulations regarding the effective date and availability of the codes. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards 
Commission that are effective at the time an application for building permit is submitted shall apply to the plans 
and specifications for. and to the· construction performed under, that permit. For the effective dates of the 
provisions contained in this code, see the History Note page of this code. 

1.1.10 Availabilitv of codes. At least one complete copy each of Titles 8, 19, 20. 24 and 25 with all revisions shall 
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be maintained in the office of the building official responsible for the administration and enforcement of this code. 
Each state department concerned and each citv. countv. or citv and county shall have an up-to-date copy of the 
code available for public inspection. See Health and Safety Code Section 18942(eJ(1) and (2). 

1.1.11 Format. This part fundamentally adopts the International Existing Building Code by reference on a chapter 
by-chapter basis. When a specific chapter of the International Existing Building Code is not printed in the code and 
is marked ''Reserved", such chapter of the International Existing Building Code is not adopted as a portion of this · 
code. When a specific chapter of the International Existing Building Code is marked "Not adopted by the State of 
California" but appears in the code. it may be available for adoption by local ordinance. 

Those provisions of the model code used as the basis for this part of the California Building Standards Code in 
Title 24 .. California Code of Regulations. that are not printed herein and are marked "Not adopted by the State of 
California." may be available for adoption by local ordinance, provided such ordinance and related model code 
provisions do not conflict with Title 24 provisions applicable to the subject occupancy or building feature. Such a 
local ordinance is not subject to the Express Finding and document filing requirements of Health and Safety Code 
Sections 13869.7. 17958, and 18941.5. 

Note: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which 
chapter or sections within a chapter are applicable to buildings under the authority of a specific state 
agencv. but they are not to be considered regulatorv. 

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

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 4. CHAPTER 1 - S,ECTION 1.2 GENERAL - SECTIONS 1.2.1 - 1.2.3.1 
Section 1.2 provides the specific scope for the application of this code to the occupancies for which CBSC has 
authority. 

SECT/ON1.2 
BUILDING STANDARDS COMMISSION 

1.2.1 BSC. Specific scope of application of the agency responsible for enforcement. the enforcement agency and 
the specific authoritv to adopt and enforce such provisions of this code, unless otherwise stated. 

1. State buildings for all occupancies. 

Application-State buildings (all occupancies), including buildings constructed by the Trustees of 
the California State University (CSU) and the Regents of the University of California (UCJ where 
no state agency has the authority to adopt building standards applicable to such buildings. 

Enforcing agencv-State or local agency specified by the applicable provisions of Jaw. 

Authority cited-Health and Safety Code Section 18934.5. 

Reference-Health and Safety Code. Division 13. Part 2.5. commencing with Section 18901. 

2. University of California, California State Universities and California Community Colleges. 

Application-Standards for lighting for parking Jots.and primarv campus walkways at the 
University of California. California State Universities and California Community Colleges. 

Enforcing agency-State or local agency specified bv the applicable provisions of law. 
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Authoritv cited-Government Code Section 14617. 

Reference-Government Code· section 14617. 

3. Existing state-owned buildings, including those owned by the University of California and bv 
the California State University. · 

Application-Building seismic retrofit standards including abating falling hazards ofstructural and 
nonstructural components and strengthening of building structures. See also Division of the State 
Architect. · 

Enforcing agency-State or local agencv specified bv the applicable provisions of Jaw. Authoritv 
cited-Health and Safetv Code Section 16600. 

Reference-Health and Safetv Code Sections 16600 through 16604. 

4. Unreinforced masonrv-bearing wall buildings. 
~: .. 

Application-Minimum seismic strengthening standards for buildings specified in Appendix 
Chapter A 1 of the California Existing Building Code. except for buildings sub;ect to building 
standards pursuant to Health and Safetv Code (commencing} with Section 17910. 
Enfo_rcing agency-State or local agency specified the applicable provisions of law. 

Authoritv cited-Health and Safety Code Section 18934. 7. 

Reference-Health and Safety Code. Division 13. Part 2. 5. commencing with Section 18901. 

1.2.1.1 State building. For pumoses of this code. a ''state building" is a structure for which a state agency 
or state entity has authoritv to construct. alter. enlarge. replace. repair or demolish. 

1.2 .. 1.2 Enforcement. [CSU. UC. Judicial Council and California Department of Corrections and 
Rehabilitation] State agencies or state entities authorized to· construct state buildings mav appoint a 
building official who is responsible to the agencv for enforcement of the provisions of the California 
Building Standards Code. 

Exception: State buildings regulated by other sections of this code remain the enforcement 
responsibilitv of the designated entities. 

1.2.1.3 Enforcement. Reserved for DGS. 

1.2.1.4 Adopting agencv identification. The provisions of this code applicable to buildings identified in 
this section will be identified in the Matrix Adoption Tables under the acronym BSC. 

1.2.2 SSC-CG. Specific scope of application of the agency responsible for enforcement. the enforcement agency 
and the specific authority to adopt and enforce such provisions of this code. unless otherwise stated. 

Application-All occupancies where no state agency has the authoritv to adopt green building standards 
applicable to those occupancies. 

Enforcf ng agencv-State or local agencv specified by the applicable provisions of law. 

Authorftv cited-Health and Safety Code Sections 18930.5(a). 18938and18940.5. 

Reference-Health and Safetv Code. Division 13. Part 2.5. commencing with Section 18901. 

1.2.2.1 Adopting agencvidentification. The provisions of this code applicable to buildings identified in 
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this section will be identified in the Matrix Adoption Tables under the acronvm SSC-CG. 

1.2.3 Alternative materials, design and methods of construction and equipment .. The provisions this code 
are not intended to prevent the installation of any material or to prohibit any design or method of construction not 
specifically prescribed by this code. provided that any such alternative has been approved. An alternative material. 
design or method of construction shall be approved where the building official finds that the proposed design is 
satisfactory and complies with the intent of the provisions of this code. and that the material. method or work 
offered is. for the purpose intended. at least the equivalent of that prescribed in this code in qualitv. strength. 
effectiveness. fire resistance. durability and safety, 

1.2.3.1 Research reports. Supporting data. where necessarv to assist in the approval of materials or 
assemblies not specifically provided for in this code, shall consist of valid research reports from approved 
sources. 

1.2.3.2 Tests. Whenever there is insufficient evidence of compliance with the provisions of this code. or 
evidence that a material or method does not conform to the requirements of this code. or in order to 
substantiate claims for alternative materials or methods, the building official shall have the authority to 
require tests as evidence of compliance to be made at no expense to the iurisdiction. Test methods shall 
be as specified in this code or by other recognized test standards. In the absence of recognized and 
accepted test methods. the building official shall approve the testing procedures. Tests shall be performed 
by an approved agencv. Reports of such tests shall be retained bv the building official for the period 
required for retention of public records. · 

Final Express Terms 

SECTION1.3 
BOARD OF STATE.AND COMMUNITY CORRECTIONS 

·Reserved 

SECTION1.4 
DEPARTMENT OF CONSUMER AFFAIRS 

Reserved 

SECTION1.5 
CALIFORNIA ENERGY COMMISSION 

Reserved 

SECTION1.6 
DEPARTMENT OF FOOD AND AGRICULTURE 

Reserved 

SECTION1.7 
DEPARTMENT OF PUBLIC HEALTH 

Reserved 

SECTION1.8 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 

[To be proposed by HCD] 

SECTION1.9 
DIVISION OF THE STATE ARCHITECT 

[To be proposed by DSA] 

SECTION 1.10 
OFFICE OF STATEWIDE HEALTH PLANNING AND DEVELOPMENT 

[To be proposed by OSHPD] 
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SECTION 1.11 
OFFICE OF THE STATE FIRE MARSHAL 

[To be proposed by SFM] 

SECTION 1.12 
STATE LIBRARIAN 

Reserved 

SECTION 1.13 
DEPARTMENT OF WATER RESOURCES 

Reserved 

SECTION 1.14 
CALIFORNIA STATE LANDS COMMISSION 

Reserved 

CHAPTER1 
DIVISION II 

SCOPE AND ADMINISTRATION 

Note: Sections adopted or amended by_ state agencies are specifically indicated by an agency banner. 

Notation: 
Authority: Government Code §14617; Health and Safety Code§ 16600, 18928, 18930.5, 18934.5, 18934.6, 18938 & 18940.5 
References: Government Code §14617; Health and Safety Code §§16600 & 18901-18949 

ITEM 5. CHAPTER 2..:. DEFINITIONS 
CBSC proposes to adopt Chapter 2 and amend Section 201.3 of the 2015 International Existing Building Code 
(IEBC) for inclusion in the 2016 California Existing Building Code (CEBC). 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

201.3 

BSC 

LS; 

LS; 

CHAPTER2 
DEFINITIONS 

.. 

Comments 

SECTION201 
GENERAL 

201.3 Terms defined in other codes. Where terms are not defined in this code and are defined in the other 
International California Codes, such terms shall have the meanings ascribed to them in those codes. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
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References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 6. CHAPTER 3 - PROVISIONS FOR ALL COMPLIANCE METHODS 
CBSC proposes to adopt and amend Section 301.1, Exception 2 only of the 2015 International Existing 
Building Code (IEBC) for inclusion in the 2016 California Existing Building Code (CEBC). 

CHAPTER3 
PROVISIONS FOR ALL COMPLIANCE METHODS 

Adopt specific sections amended below: 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

301.1 Exce1;1tion 2 

317 

318 

319 

320 

321 

322 

BSC 

x 

x 

A 
A 
x 
A 
x 
x ' 

Comments 

SECTION301 
ADMINISTRATION- _ 

301.1 General. The repair, alteration, change of occupancy, addition or relocation of all existing buildings shall 
comply with one of the methods listed in Sections 301.1.1 through 301.1.3 as selected by the applicant. Sections 
301.1.1 through 301. 1.3 shall not be applied in combination with each other. Where this code requires 
consideration of the seismic force resisting system of an existing building subject to repair, alteration, change of 
occupancy, addition or relocation of existing buildings, the seismic evaluation and design shall be based on 
Section 301.1.4 regardless of which compliance method· is used. · 

Exception§: 

.L Subject to the approval of the code official, alterations complying with the laws in existence at the time 
the building or the affected portion of the building was built shall be considered in compliance with the 
provisions of this code unless the building is undergoing more than a limited structural alteration as 
defined in Section 907.4.4. New structural members added as part of the alteration shall comply with 
the International Building Code California Building Code. Al~erations of existing buildings in flood 
hazard areas shall comply with Section 701.3. 

2. Existing state-owned structures. fBSCl The repair, alteration. change of occupancy, addition or 
relocation of all existing buildings shall comply with the provisions of Sections 317 through 322 as the 
minimum standards for earthquake evaluation and design for retrofit of existing state-owned 
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structures. including buildings owned bv the Universitv of California, the California State Universitv. or 
the Judicial Council. 

The provisions of Sections 317 through 322 mav be adopted by a local jurisdiction for earthquake 
evaluation and design for retrofit of existing buildings. 

Notation: 
Authority: Health and Safety. Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 7. SECTION 317-EARTHQUAKE EVALUATION AND DESIGN FOR RETROflT'OF 
EXISTING BUILDINGS -
CBSC proposes to carry forward CBC Chapter 34, Section 3417 and relocate and renumber it to the 2016 CEBC 
Chapter 3 Section 317 with minor amendments. See the ISOR for additional rationale. 

317.1 ~Purpose. 

SECTION 317 344+ 
EARTHQUAKE EVALUATION AND DESIGN 
FOR RETROFIT OF EXISTING BUILDINGS 

317.1.1 3417.1.1 Existing state-owned structures. CBSCl The provisions of Sections 317 -341-7 through 322 -3423 
establish minimum standards for earthquake evaluation and design for retrofit of existing state-owned structures, 
including buildings owned by the University of Califomia and the California State University. 

The provisions of Sections 317 -344+ through 323-34-23 may be adopted by a local jurisdiction for earthquake evaluation 
and design for retrofit of existing buildings. 

317.1.2 3417.1.2 (ReseNed for DSA). 

317.1.3 3417.1.3 (ReseNed for DSA). 

317.2 344-7.2 Scope. All modifications, structurally connected additions and/or repairs to existing structures-or portions 
thereof shall, at a minimum, be designed and constructed to resist the effects of seismic ground motions as provided in this 
section. The structural system shall be evaluated by a registered design profe$sional and, if not meeting or exceeding the 
minimum seismic design perfonnance requirements of this section, shall be retrofitted in compliance with these requirements. 

Exception: Those structures for which Section 317.3-34-1+.3 determines that assessment is not required, or for which 
Section 317.4 344+.4 detennines that' retrofit is not needed, then only the requirements of Section 317. 11 3417.11 apply. 

317.3 344+.3 Applicability. 

317.3.13417.3.1 Existing state-owned buildings. CBSCl For existing state-owned structures including all buildings 
owned by the University of California and the California State University, the requirements of Section 317 3447 apply 
whenever the structure is to be retrofitted, repaired or modified and any of the following apply: 

1. Total construction cos~ not including cost of fumishings, fixtures and equipment, or normal maintenance, for the 
building exceeds 25 percent of the construction cost for the replacement of the existing building. 
The changes are cumulative for past modifications to the building that occurred after adoption of the 1995 · 
California Building Code and did not require seismic retrofit. 

2. There are changes in risk category. 

3.- The modification to the structural components increases the seismic forces in or strength requirements of any 
structural component of the existing structure by more than 10 percent cumulative since the original construction, 
unless the component ha~ the capacity to resist the increased forces determined in .accordance with Section 319 
-3419. If the building's seismic base shear capacity has been increased since the original construction, the 
percent change In base shear may be calculated relative to the increased value. 

4. Structural elements need repair where the damage has reduced the lateraHoad-resisting capacity of the structural 
system by more than 10 percent. 

5. Changes in live or dead load increase story shear by more than 10 percent. 
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317.3.2 3417.3.2 (Reserved for DSA). 

317.3.3 3417.3.3 (Resenied for DSA). 

317.4-341-7.4 Evaluation required. If the criteria in Section 317.3 -34-4+.3 apply to the project under consideration, the design 
professional of record shall provide an evaluation in accordance with Section 317 -3447 to detennine the seismic 
perfonnance of the building in its current configuration and condition. If the structure's seismic perfonnance as required by 
Section 317.5 34.:f.+.-a is evaluated as satisfactory and the peer reviewer(s), when Method B of Section 3213424- is used, 
concur, then no structural retrofit is required. 

317.5-3447.6 Minimum seismic design performance levels for structural and nonstructural components. Following the 
notations of ASCE 41, the seismic requirements for design and assessment are based upon a prescribed Earthquake Hazard 
Level (BSE-1/Y., BSE-2/Y., BSE-1E. BSE-R orBSE-C), a specified structural performance level (S-1 through S-5) and a non
structural performance level (N-A through N-Qfi). The minimum seismic perfonnance criteria are given in Table 317.5~ 
according to the Building Regulatory Authority and the Risk Category as detennined in Chapter 16 of the California Building 
Code or by the regulatory authority. The building shall be evaluated in accordance with a Tier 3 Systematic Evaluation and 
Retrofit per ASCE 41 Chapter 6 .at for both the Level 1 and Level 2 perfonnance levels,. and the more restrictive requirements 
shall apply. · 

Basfo Safety EaFthtff:Ja.'fe 2 (BSE 2) fR ASCE 41 shall be same as Rls-k Targeted Max.'mum GoRsidered Earthquake (MCE,.JiR 
ASGE 7. Prebabl!istio rospoRso spoetra dofi.nlRfJ otherEaFthf/IJake Ha:zaFC/ Le~r.els shall be do'leloped usiRg site spoolfiG 
gro1:1Rd mofieRs !R aooerdaRee with ASGE 7 ·Seotioo 21.2 E:JtilizlRg tho l\.'ffxt GeaeratfeR Attem1ation (NGA) FelatioRs us-ed foF 
the 2008 USGS seismio hazaFC/s maps for Western United States ('NUS). 11'/hen st1pported 9y data and aRalysis, other NG/\ 
re!atlons, that 'l,'8FB not oood for the 2008 USGS maps, sha!.1 be permitted as additioRs or sl:JbstitutioRs. ,"l-0 fewer thaR thrae 
NGA ref.atioos shall be 1Jtili2ed. Respoose speotr:a shat.' lno01per:ate the risk eeeffiGJent GR perASGE 7 Sootion 21.2.1.1 

Ground metion rosponse hist01y analysis shall be as set forth in ASCE 7Chapter19, Sestien 17.3 or Seetion 18.2.3. 
Exception: If the floor area of an addition is greater than the larger of 50percent of the floor area of the original building 
or 1,000 square feet (93 m2

), then the Table~ 317.5 entries forBSE-R (orBSE"1E )and BSE-C are replaced by 
BSE-1t:!. and BSE-2/Y., respectively. 

TABLE 317.5 341+.6 SEISMIC PERFORMANCE REQUIREMENTS BY BUILDING REGULATORY AUTHORITY AND 
RISK CATEGORY. ALL li1lJ.IL[}[NGS NOTRBGULATED BYDSA AREASSIGAfliD AS "STATE OWNED." 

PERFORMANCE CRITERIA 
Building Regulatory Authority Risk Category Level 1 Level2 

State-Owned fBSCl I, II, Ill BSE-R, S-3, N- cg BSE"C, S-5, N"Qfi 

State-Owned fBSCl IV BSE-R, S-2, N-8 BSE-C, S-4, N-GQ 

(Reswved for DSA-SS) 
(Reserved for DSA-SS) 
(Reserved for DSA"SS) 
(Reserved for DSA-S S) 
(Reserved for DSA-SS) 

1. ASCE 41 provides acceptance criteria (e.g. m, rotation) for Immediate Occupancy (S1), Ute Safety (S3), and 
Collapse Prevention (S5), and specifies in Section 2.3.1.2.1and2.3.1.4.1 the method to intemolate that values for 
S-2 and S-4. respectively. are to be determ!Rod 9y .ifJteFpolation bef:wfJeR the adjaeeat perfoFFRanee ffJ'le! va.l.l:Jes. 

The Fef/IJH:ed method ofintoFf)Ofatlon .is as fo!lows: 

For Jo•lel S 2, the aooeptaRee vafue .i.s 4 /3 of the sum of tho tabuf.ated •1alue for lFRFRedfate OGG1JpaRoy (10 kJ'lelj aRd 
twlee the tab1Jfater1 valfJe for the Life Safety (LS .'ovelj. 

For !ev.e! S 4, the aooeptaRee va!t1e is ORO half the sum of the '1<1!1Je for the LS Jevel and tf:Je •1a!t1e for the Co.'!apso 
PFeveati-OR (GP) le•lel. 
For nonstructural components, N-A corresponds. to the Operational .JG level, N-B to the Position Retention. and N-C 
to the Life Safety .f::S level, and N-D to the Not Considered Haza.FC/s Rodl:Joed (FIR le~lfJl). 

Fer eva.'ootion prooemiros, .'\I B shall be the same as for N A. V'lhera Rl:lfflefioal valfJos aF8 1:JBed, tf:Jo '1<1/uos for N B 
are cmo half the sum of the appFOpriate JO and LS va!J:Jos. Where !O or GP va!f.les aro notgl'len byASGE 41, theR 
the LS values are peFFR.ifted to eo substituted 
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2. Buildings evaluated and retrofitted to meet the requirements for a new building, Chapter 16 of the California Building 
Code P-ar:t 2, Title 24, in accordance with the exception in Section 319.1 J4.:l..9.A., are deemed to meet the seismic 
performance requirements of this section. · 

[45-day ET removed proposed new Section 317.5.1] 

317.6 3417.6 Retrofit required. Where the evaluation indicates the building does not meet the required perfonnance 
objectives of this section, the owner shall take appropriate steps to ensure that the building's structural system is retrofitted in 
accordance with the provisions of Section 317 ~- Appropriate steps are either: 1) undertake the seismic retrofit as part of 
the additions, modifications and/or repairs of the structure; or 2) provide a plan, acceptable to the building official, to complete 
the seismic retrofit in a timely manner. 'The relocation or moving of an existing building is considered to be an alteration 
requiring filing of the plans and specifications approved by the building official. 

317. 7 341+.+ The additions, modification or repair to any existing building are pennitted to be prepared in accordance with the 
requirements for a new building, Chapter 16, of the California Building Code, J2art 2, Title 24, C~ C.R., 20()7 edition, applied to 
the entire building. 

317.8-344+.JJ The requirements of ASCE 41 Chapter 14 .g are to apply to the use of seismic isolation or passive energy 
systems for the repair, modification or retrofit of an existing structure. When seismic isolation or passive energy dissipation is 
used, the project must have project peer review as prescribed in Section 322 -3422. 

3~ 7.9 341-7.9 Any construction required by this chapter shall include structural observation by the registered design 
professional who is responsible for the structural design in accordance with Section 319.10 3419.10. 

' 
317.10 341,1.10 Where Method B of Section 321 ~is used or is required by Section 319.7-3419,.7, the proposed method 
of building evaluation and design procedures must be accepted by the building official prior to the commencement of the 
wotk. 

317.11 3417.11 Voluntary lateral-force-resisting system modifications. Where the exception of Section 317.2 -341-7:2: 
applies, modifications of existing structural components and additions of new structural components that are initiated for the 
purpose of improving the seismic perfonnance of an existing structure and that are not required by other portions of this 
chapter are permitted under the requirements of Section 319. 12 3419.12. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§ 18928, 18928.1, & 18934.5 

ITEM 8. SECTION 318 - DEFINITIONS· 
CBSC proposes to carry forward CBC Chapter 34, Section 3418 and relocate and renumber it to the 2016 CEBC 
Chapter 3, Section 318 with minor amendments See the ISOR for additional rationale. 

SECTION 318 ~ 
DEFINITIONS 

M.§.:.1. 3#M In addition to the definitions given in Section 202 :J4.Q2, for the purposes of Sections 317 -344+ 
through 323 .a423, certain terms are defined as follows: 

ADDITION means any work that increases the floor or roof area or the volume of enclosed space oran existing 
building, and is structurally attached to the existing building by connections that are required for transmitting 
vertical or horizontal loads between the addition an_d the existing structure. 

AL TERA TION means any change within or to an existing building, which does not increase and may decrease the 
floor or roof area or the volume of enclosed space. 

BSE-C RESPONSE ACCELERATION PARAMETERSIBSCl are the parameters (Sxs and Sx1 taken from 5-
percent 150-year maximum direction spectral response acceleration curves or by a. Site Specific Response 
Spectrum developed in accordance with ASCE 41. Section 2.4.2.1 SeotloR 3417.5. Valfles forBSE C need not 
be greater than those for BSE 2. 

BSE-R RESPONSE ACCELERATION PARAMETERS CBSCl are the parameters (Sxs and Sx1) taken from 20-
percent 150-year maximum direction spectral response acceleration curves or by a Site Specific Response 
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Spectrum developed in accordance· with ASCE 41. Section2.4.2.1 Section 3417.5. 'la!tJos forBSE R Rood not be 
greater tl=taR those for BSE 1. 

BUILDING OFFICIAL is that individual within the agency or organization charged with responsibility for 
compliance with the requirements of this code. For some agencies this person is termed the "enforcement agent." 

DESIGN is the procedure that includes both the evaluation and retrofit design of an existing component, element 
or structural system, and design of a new component, element or structural system. 

ENFORCEMENT AGENCY (Authority Having Jurisdiction in ASCE 41) is the agency or organization charged 
. with responsibility for agency or organization compliance with the requirements of this code. 

METHOD A refers to the procedures prescribed in Section 320 342(), 

METHOD B refers to the procedures allowed in Section 321 -3424. 

MOD/FICA TIONS For this chapter, modification is taken to include repairs to structures that have been damaged. 

N-A, N-B, N-C, N-D,-N-li are seismic nonstructural component performance measures as defined in ASCE 41. N
A corresponds to the highest performance level, and N;.C9 the lowest, while N-[ffi is not considered. 

PEER REVIEW refers to the procedures contained in Section 322 -342-2. 

REPAIR as used in this chapter means the design and construction work undertaken to restore or enhance the 
structural and nonstructural load-resisting system participating in the lateral response and stability of a structure 
that has experienced damage from earthquakes or other destructive events. 

S-1, S-2, S-3, S-4, S-5, S-6 are seismic structural performance measures as defined in ASCE 41. S-1 corresponds · 
to the highest perf_ormance level, and S-5 the lowest, while S-6 is not considered. 

SPECIFIC PROCEDURES are the procedures listed in Section 319. 1. 1 3419.1.1. 

STRUCTURAL REPAIRS are any changes affecting existing or requiring new structural components primarily 
intended to correct the effects of damage, deterioration or impending or actual failure, regardless of cause. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 9. SECTION 319 -SEISMIC CRITERIA SELECTION FOR EXISTING BUILDINGS 
CBSC proposes to carry forward CBC Chapter 34, Section 3419 and relocate and renumber it to the 2016 CEBC 
Chapter 3, Section 319. See the ISOR for additional rationale. 

SECTION 319 344-9 
SEISMIC CRITERIA SELECTION FOR EXISTING BUILDINGS 

319.1341-9::4 Basis for evaluation and design. This section determines what technical approach is to be used 
for the seismic evaluation and design for existing buildings. For those buildings or portions of buildings for which 
Section 317 J44+ requires action, the procedures and limitations for the evaluation of existing buildings and design 
of retrofit systems and/or repair thereof shall be implemented in accordance with this section. 

. . 
One of the following approaches must be used: 

1. Method A of Section 320 J.42(); 
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2. Method B of Section 321 -3424, with independent review of a peer reviewer as required in Section 322 3422; 
or 

3. For state-owned buildings only, the use of one of the specific procedures listed in Section 319.1.1 3419.1.1. 

When Method B is chosen it must be· approved by the_. building official, and, where applicable, by the peer 
reviewer. All referenced standards in ASCE 41 shall be ·replaced by referenced standards listed in Chapter 35 of 
the California Building Code of thf-s oode. 

Exceptions: 

1. lBSCl For buildings constructed to the requirements of California Building Code, 4998 2007 or later 
edition as adopted by the governing jurisdiction, that code is permitted to be used in place of those 
specified in Section 319.1 J4..:1.fM.. 

2. (Reserved for DSA). 

319.1.1 3419.1.1-Specific procedures. CBSCl For state-owned buildings, the following specific procedures 
·' . located in taken from the .'ntemational Existlng Buikf.lng Code (J.EBC) Appendix A may be used, without peer 
· ... 

review, for their respective types of construction to comply with the seismic performance requirements for Risk 
Category/, II or Ill buildings: 

1. Seismic Strengthening Provisions for Unreinforced Masonry Bearing Wall Buildings (Chapter A 1 ef...tRe 
.JeBG). 

2. Prescriptive Provisions for Seismic Strengthening of Cripple Walls and Sill Plate Anchorage of Light 
Wood-Frame, Residential Buildings (Chapter A3 of tlw lEBC). 

3. Earthquake Hazard Reduction in Existing Reinforced Concrete and Reinforced Masonry Wall Buildings 
with Flexible Diaphragms (Chapter A2 of the !EBC). 

319.1.2 3419.1.2 When a design project is begun under Method B the selection of the peer reviewer is subject 
to the approval of the building official. Following approval by the peer reviewer, the seismic criteria for the 
project and the planned evaluation provisions must be approved by the building official. The approved seismic 
criteria and evaluation provisions shall apply. Upon approval of the building official these are permitted to be 
modified. 

319.1.3 3419.1.3 For state-owned and community college buildings, where unreinforced masonry is not . 
bearing, it may be used only to resist applied lateral loads. Where unreinforced mf:!sonry walls are part of the 
structure they must be assessed for stability under the applicable nonstructural evaluation procedure. 

319.1.4 3419.1. 4 (Reserved for DSA). 

319.1.5 3419.1.5 (ReservedforDSA). 

319.2 ~ Existing conditions. The existing condition and properties of the entire structure must be 
determined and documented by thorough inspection of the structure and site, review of all available related 
construction documents, review of geotechnical and engineering geologic reports, and performance of necessary 
testing and investigation. Where samples from the existing structure are taken or in situ tests are performed, they 
shall be selected anc;I interpreted in a statistically appropriate manner to ensure that the properties determined and 
used in the evaluation or design are representative of the conditions and structural circumstances likely to be 
encountered in the structure as a whole. Adjacent structures or site features that may affect the retrofit design 
shall be identified. 

The entire load path of the seismic-force-resisting system shall be determined, documented and evaluated. The 
load path includes all the horizontal and vertical elements participating in the structural response: such as 
diaphragms, diaphragm chords, diaphragm collectors, vertical elements such as walls frames, braces; foundations 
and the connections between the components and elements of the load path. Repaired or retrofitted elements and 
the standards under which the work was constructed shall be identified. 
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1. f BSCT For state-owned buildings, the requirements shall be met following the data collection requirements · 
of ASCE 41Section6.2~. 

2. (ReseJVed for DSA). 

3. (ReseJVed for DSA). 

Concrete material requirements and testing for public school and community college buildings shall also comply 
with Sections 1911 A 4944A and 1909. 5 494&6, of the California Building Code. respectively. · 

Qualified test data from the original construction may be accepted, in part or in whole, by the enforcement agency 
to fulfill the data collection requirements. · · 

Exceptions: 

1. The number of samples for data cpl/ection may be adjusted with approval of the enforcement agency 
when it has been determined that adequate information has been obtained or additional information is 
required. 

· 2. Welded steel moment frame connections of buildings that may have experienced potentially damaging· 
ground motions shall be inspected in accordance witfy Chapters 3 and 4, FEMA 352, Recommended 
Post Earthquake Evaluation and Repair Criteria for Welded Moment-Frame Construction for Seismic 
Applications (July 2000). · 

Where original building plans and specifications are not available, "as-buift'1 plans shall be prepared that depict the 
existing vertical and lateral structural systems, exterior elements, foundations and nonstructural systems in 
sufficient detail to complete the design. 

Data collection shall be directed and obseNed by the project structural engineer or design professional in charge 
of the design. 

319.3 3419.3 Site geology and soil characteristics. Soil profile shall be assigned in accordance with the 
requirements of Chapter 18 of the California Building Code. 

319.4 3419.4 Risk categories. For purposes of earthquake-resistant design, each structure shall be placed in one 
of the risk categories in accordance with the requiremt;;nts of this code the California Building Code. · 

319.5 ~Configuration requirements. Each structure shall be designated structurally regular or irregular in 
accordance with the requirements of ASCE 41, Sections 7.3.1.1.1 2.4.1.1.1. to 7.3.1.1.4 2.4.1.1.4. 

319.6 341-9.6 General selection of the de5ign method. The requirements of Method B (Section 321.a.424) may 
· be used for any existing building. 

319. 7 3419. 7 Prescriptive selection of the design method. The requirements of Method A (Section 320 34-20) 
or the specific procedures for applicable building types given in Section 319.1.1 3419.1.1 are permitted to be used 
except under the following conditions, wh,ere the requirements of Method B (Section 321 J42:1.) must be used. 

319.7.1 3419.7.1 When the building contains prestressed or post- tensioned structural components (beams, 
columns, walls or slabs) or contains precast structural components (beams, columns, walls or flooring 
systems). 

319.7.2 3419.7.2 When the building is classified as irregular in vertical or horizontal plan by application of 
ASCE/SeJ 7 Section 12.3 and/or ASCE 41, Sections 7.3.1.1.1 2.4.1.1.1. to 7.3.1.1.4 2.4.1.1.4, unless the 
irregularity is demonstrated not to affect the seismic performance of the building. J 

Exception: If the retrofit design removes the configurational attributes that caused the building to be 
classified as irregular, then Section 319. 7.2 3419.7.2 does not apply and Method A may be used. 

319.7.3 3419.7.3 For any building that is assigned to Risk Category IV. 

319.7.4 3419.7.4 For any building using undefined or hybrid structural systems. 

319.7.5 3419.7.6 When seismic isolation or energy dissipation systems are used in the retrofit or repair, either 
as part of the existing structure or as part of the modifications. 
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319.7.6 3419.7.6 When the height of the structure exceeds 240 feet (73, 152 mm). 

319. 7. 7 When ASCE 41 is the evaluation standard and its application requires the use of nonlinear 
procedures. 

~ 3419.B Strength requirements. All components o_f the lateral-force-resisting system must have the strength 
to meet the acceptance criteria prescribed in ASCE 41, Chapter z J, or as prescribed in the applicable Appendix. A 
chapter of this code the lEBC if a specific procedure in Section 319.1.1 3419.1.1 is used. Any component not 
having this strength shall have its capacity increased by modifying or supplementing its strength so that it exceeds 
the demand, or the demand is reduced to fess than ·the existing strength by making other modifications to the 
structural system. 

Exception: A component's strength is permitted to be less than that required by the specified seismic load 
combinations if it can be demonstrated that the associated reduction in seismic performance of the ·component 
or its removal due to the failure does not result in a structural system that does not comply with the required 
performance objectives of Section. 317 J447. If this exception is taken for a component, then it cannot be 

•,: considered, part of the primary lateral-load- resisting system. 

319.9 3449..9 Nonstructural component requirements. Where the nonstructural performance levels required by 
Section 317 J447, Table 317. 5 J44+..e are N-Qf) or higher, mechanical, electrical and plumbing components shall 
comply with the provisions of ASCE 41, Chapter 13 44, Section 13.2-4+.2. 

Exception: Modifications to the procedures and criteria may be made subject to approval by the building· 
official, and concurrence of the peer reviewer if applicable. All reports and correspondence shall. also be 
forwarded to the building official. . 

319.10 3419.10 Structural observation, testing and inspection. Structural, geotechnical and construction 
observation, testing and inspection as used in •this section shall mean meeting the requirements of Chapter 17 of 
the California Building Code, with a minimum allowable level of investigation corresponding to seismic design 
category (SOC) D. At a minimum the project site will be visited by the responsible design professional to observe 
existing condJtions and to review the construction wor,k for general compliance with approved plans, specifications 
and applicable structural regulations. Such visits shall occur at significant construction stages and at the 
completion of the structural retrofit. Structural observation shall be provided for all structures. The plan for testing 
and inspection shall be submitted to the building official for review and approval with the application for permit. 

Additional requirements: For public schools and community colleges, construction material testing, 
inspection and observation during construction shall a/so comply with Section 4-333 of the California 
Administrative Code. P.art 1, Tii!e 24. 

319.10.1 3419.10.1 The registered design professional, or their designee, responsible for the structural design 
shall be retained to perform structural observation and independentiy report to the owner of observations and 
findings as they relate to adherence to the permitted plans and good workmanship. 

319.10.2 3419.10.2 At the conclusion of construction, the structural observer shall submit to the enforcement 
agency and the owner a final written statement that the required site visits have been made, that the work, to 
the best of the structural observers knowledge and belief, is or is not in general conformity to the approved 
plans and that the observed structural deficiencies have been resolved and/or listing those that, to the best of 
the structural observers knowledge and belief, have not been satisfactorily corrected. 

319.10.2.1 3419.10.2.1 The-requirement for structural observation shall be noted and prominently 
displayed on the front sheet of the approved plans and incorporated into the g<;Jneral notes on the 
approved plans. 

319.10.2.2 3419.10.2.2 Preconstructlon meeting. A preconstruction meeting is mandatory for ali 
projects which require structural observation. The meeting shall include, butis not limited to, the registered 
design professional, structural observer, general constructor, affected subcontractors, the project 
inspector and a representative of the enforcement agency (designated alternates may attend if approved 
by the structural observer). The structural observer shall schedule and coordinate this meeting. The 
purpose of the meeting is to identify and clarify all essential structural components and connections that 
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affect the lateral and vertical load systems and to review scheduling of the required observations for the 
project's structural system retrofit. 

319.11 3419.11 Temporary actions. When compatible with the building use, and the time phasing for both use 
and the retrofit program, temporary shoring or other structural support is permitted to be considered. Temporary 
bracing, shoring and prevention of falling hazards are permitted to be used to qualify for Exception 1 in Section 
319.12 3419.12 that allows inadequate capability in some existing components, as long as the required 
performance levels given in Section.~ 317 can be provided by the permanent structure. The consideration for 
such temporary actions shall be noted in the design documents. 

319.12 3419.12 Voluntary modifications to the· /ateral~force resisting system. Where modifications of existing 
structural components and additions of new structural components are initiated for the purpose of improving the 
lateral-force resisting strength or stiffness of an existing structure and they are not required by other sections of 
this code, then they are permitted to be designed to meet an approved seismic performance criteria provided that 
an engineering analysis is submitted that follows: 

1. ·The capacity of existing structural components required to resist forces is not reduced, unless it can be 
demonstrated that reduced capacity meets the requirements of Section 319. 8 J4-1.9,.8. 

2. The lateral loading to or strength requirement of existing structural components is not increased beyond 
their capacity. 

3. New structural components are detailed and connected to the existing structural components as required by 
the California Building Code this code for new consirootion 

4. New or relocated nonstructural components are detailed and connected to existing or new structural 
components as required by_ the California Building Code this code for new oonstrnotfon. 

5. A dangerous condition is not created. 

Use of ASCE 41 Tier 1 and Tier 2 deficiencv onlv retrofit procedures are pre-approved for use where Section 
317.3 does not require an assessment. 

319.12.1 3419.12.1 State~owned buildings. fBSCl Voluntary modifications to lateral-force-resisting systems 
conducted in accordance with Appendix A of this code tho lEBC and the referenced standards of the California 
Building Code this code shall be permitted. · 

319.12.1.1 3419.12.1.1 Design documents. When Section 319.12 3419.12 is the basis for structural 
modifications, the approved design documents must clearly state the scope of the seismic modifications 
and the accepted criteria for the design. The approved design documents must clearly have the phrase 
"The seismic requirements of the California Existing Building Code. Chapter 34 for ex!sf.ing bui!flings have 
not been checked to determine if these structural modifications meet the full seismic evaluation and 
strengthening requirements of Sections 317-322: the modifications proposed are to a different seismic 
performance standard than would be required in Section 319 344-9 if they were not voluntary as allowed in 
Section 319. 12 3419.12." 

319.12.2 3419.12.2 (Reserved for DSA). 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 
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ITEM 10. SECTION 320 - METHOD A 
CBSC proposes to carry forward CBC Chapter 34, Section 3420 and relocate and renumber it to the 2016 CEBC 
Chapter 3, Section 320. See the !SOR for additional rationale. 

SECTION 320 3420 
METHOD A 

. •. "'.: 

3·20.1 J42M General. The retroftt design shall employ the Linear Static or Linear Dynamic Procedures of ASCE 
41, Section 7.4.1-3,.&4 or 7.4.2 ~. and comply with the applicable general requirements of ASCE 41, Chapters 
.Q-2 and z -3. The earthquake hazard level and performance level given specified in Section 317.5 J4:f.+:.a for the 
building's risk category shall be used. Structures shall be designed for seismic forces coming from any horizontal 
direction. 

Exseptien: Tho ASCE 41 Simplified Rohabf.',itation Method of Chapter 1 O may be used if tho Level 1 solsmlo 
performaRoe !-0ve/ ls S 3 or .l.o'NfH; the bulkling's st, ..... mtura.' system is one of tho primary bf:l.i.ldfng types 
described ln ASCE 41, Table 10 2, andASCE 41, Tab.'e 10 1 pefffli.ts jt use for the bf.INding height. 

Notation: 
A,.uthority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 11. SECTION 321 - METHOD B 
GBSC proposes to carry forward CBC Chapter 34, Section 3421 and relocate and renumber it to the 2016 CEBC 
Chapter 3, Section 321. See the ISOR for additional rationale. 

SECTION 321 J424 
METHODS 

321.1 3424-.4 The existing or retrofitted structure shall be demonstrated to have the capability to sustain the 
deformation response due to the specified earthquake ground motions and meet the seismic performance 
requirements of Section 317.:J.4.:1.+. The registered design professional shall provide an evaluation of the response 
of the existing structure in its modified configuration and condition to the ground motions specified. If the building's 
seismic performance is evaluated as satisfactory and the peer reviewer(s,) and the enforcement agency concurs, 
then·no further structural modifications of the lateral-load-resisting system are required. 

When the evaluation indicates the building does not meet the required performance levels given in Table 317.5 
-34-1+.-a for the risk category, then a retrofit and/or repair design shall be prepared that provides a structure that 
meets these performance objectives and reflects the appropriate consideration of existing conditions. Any 
approach to ~nalysis and design is permitted to be used, provided that the approach shall be rational, shall be 
consistent with the established principals of mechanics and shall use the known performance characteristics of 
materials and assemblages under reversing loads typical of severe earthquake ground motions. 

. . 
Exception: Further consideration of the structure's seismic performance may be waived by the enforcement 
agency if both the registered design professional and peer reviewer(s) conclude that the structural system can 
be expected to perform at least as well as required by the provisions of this section without completing an 
analysis of the structure's compliance with these requirements. A detailed report shall be submitted to the 
responsible building official that presents the reasons and basis for this conclusion. This report shall be 
prepared by the registered design professional. The peer reviewer(s) shall concur in this conclusion.and affirm 
to it in writing. The building official shall either approve this decision or require completion of the indicated work 

· specified in this section prior to approval. 

321.2 3424.2 The approach, models, analysis procedures, assumptions on material and system behavior and 
conclusions shall be peer reviewed in accoraance with the requirements of Section 322 -34-nand accepted by the 
peer reviewer(s). · · 

Exceptions: 

1. The enforcement agency may perform the work of peer review when qualified staff is available Within 
the jurisdiction. · 
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2. The enforcement agency may modify or waive the requirements for peer review when appropriate. 

321.2.1 3421.2.1 The approach used in the development of the design shall be acceptable to the peer 
reviewer and the enforcement agency" and shall be the same method as used in the evaluation of the building. 
Approaches that are specifically tailored to the type of building, construction materials and specific building 
characteristics may be used, if they are acceptable to the independent peer reviewer. The use of Method A . 
allowed procedures may also be used under Method B. 

321.2.2 3421.2.2 Any method of analysis may be used, subject to acceptance by the peer reviewer(s) and the 
building official. The general requirements given in ASCE 41, Chapter§. Band 7 -2, shall be complied with 
unless exceptions are accepted by the peer reviewer(s) and building official. Use of other than ASCE 41 
procedures in Method B requires building official concurrence before implementation. 

321.2.3 3421.2.3 Prior to implementation, the procedures, methods, material assumptions and 
acceptance/rejection criteria proposed by the registered design professional will be peer reviewed as provided 
in Section 322 -3422. Where nonlinear procedures· are used, prior to any analysis, the representation of the 
seismic ground motion shall be reviewed and approved by the peer reviewer(s) and th'e building official. 

321.2.4 3421.;t?.4 The conclusions and design decisions shall be reviewf?d and accepted by the.peer 
reviewer(s) and the building official. 

Notation: . 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928,.18928.1, & 18934.5 

ITEM 12. SECTION 322 - PEER REVIEW REQUIREMENTS 
CBSC proposes to carry forward CBC Chapter 34, Section 3422 and relocate and renumber it to the 2016 CEBC 
Chapter 3, Section 322. See the ISOR for additional rationale. 

SECTION 322 3m 
PEER REVIEW REQUIREMENTS 

322.1 ~ General. Independent peer review is ·an objective, technical review by knowledgeable reviewer(s) 
experienced in the structural design, analysis and performance issues involved. The reviewer(s) shall examine the 
available information on the condition of the building, the. basic engineering concepts employed and the 
recommendations tor action. 

322.2 3422.2 Timing of independent review. The independent reviewer(s) shall be selected prior to initiation of 
substantial portions of the design and/or analysis work that is to be reviewed, and review sha/J start as soon as 
practical after Method B is adopted and sufficient information defining the project Is available. 

~ 3422.3 Qualifications and terms of employment. The reviewer(s) shall be independent from the design 
and construction team. 

322.3.1 3422.3.1 The reviewer(s) shall have no other involvement in the project before, during or after the 
review, except in a review capacity. 

· 322.3.2 3422.3.2 The reviewer(s) shall be selected and paid by the owner and shall have technical expertise 
in the evaluation and retrofit of buildings similar to the one being reviewed, as determined by the enforcement 
agency. 

322.3.3 3422.3.3 The reviewer (or in the case of review teams, the chair) shall be a California-licensed 
structural engineer who is familiar with the technical issues and regulations governing the work to be reviewed. 

Exception: Other individuals with acceptable qualifications and experience may be a peer reviewer(s) 
with the approval of the building official. 

322.3.4 3422.3.4 The reviewer sha// serve through completion of the project and shall not be terminated 
except for failure to perform the duties specified herein. Such termination shall be in writing with copies to the 
enforcement agency, owner and the registered design professional. When a reviewer is terminated or resigns, 
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a qualified replacement shall be appointed within 1 O working days, and the reviewer shalf submit copies of all 
reports, notes and correspondence·to the responsible building official, the owner and the registered design 
professional within 1 O working days of such termination. 

322.3.5 3422.3.5 The peer reviewer shalf have access in a timely manner to alf documents, materials and 
information deemed necessary by the peer reviewer to complete the peer review. 

322.4 3422-4 Scope of review. Review activities shall include, where appropriate, available construction 
documents, design criteria and representative observations of the condition of the structure,· all inspection and 
testing reports, including methods of sampling, analytical models and analyses prepared by the registered design 
professional and consultants, and the retrofit or repair design. Review shall include consideration of the proposed 
design approach, methods, materials, details and constructability. Changes observed during construction that 
affect the seismic-resisting system shall be reported to the reviewer in writing for review and recommendation. 

322.5 3422.6 Reports. The reviewer(s) shall prepare a written report to the owner and building official that covers 
all aspects of the review performed, including conclusions reached by the reviewer(s). Reports shall pe issued 
after the schematic phase, during design development, and at the completion of construction documents but prior 
to submittal of the project plans to the enforcement agency for plan review. When acceptable to the building 

·official, the requirement for a report during a specific phase of the project development may be waived. 

Such reports should include, at the minimum, statements of the following: 

1. Scope of engineering design peer review with limitations defined. 

2. The status of the project documents at each review stage. · 

3. Ability of selected materials and framing systems to meet performance criteria with given loads and 
configuration. · · 

4. Degree of structural system redundancy and the deformation compatibility among structural and 
· nonstructural components. · · 

5. Basic constructability of the retrofit or repair system. 

6. Other recommendations that would be appropriate to the specific project. 

7. Presentation of the conclusions of the reviewer identifying any areas that need further review, investigation 
and/or clarification. 

8. Recommendations. 

The last report prepared prior to submittal of permit documents to the enforcement agency shall include a 
statement indicating that the design is in conformance with the approved evaluation and design criteria 

~ 342&6 Response and resolutions. The registered design professional shall review the report from the 
reviewer(s) and shall develop corrective actions and responses as appropriate. Changes observed during . 
construction that affect the seismic-resisting system shall be reported to the reviewer in writing for review and 
recommendations. All reports, responses and resolutions prepared pursuant to this section shall be submitted to 
the responsible enforcement agency and the owner along with other plans, specifications and calculations 
required. If the reviewer resigns or is terminated prior to completion of the project, then the reviewer shall submit 
copies of all reports, notes and correspondence to the responsible building official, the owner and the registered 
design professional within 1 O working days of such termination. 

322. 7 M22.+ Resolution of conflicts. When the conclusions and recommendations of the peer reviewer conflict 
with the registered design professional's proposed design, the enforcement agency shall make the final · 
determination of the requirement for the design. 
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Notation: 

SECTION 325 M.24 
ADDITIONAL REQUIREMENTS FOR SKILLED 
NURSING FACILITIES AND INTERMEDIATE 

CARE FACILITIES [OSHPD 2] 
[Reserved for OSHPD 2] 

Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 13. CHAPTER 4 - PRESCRIPTIVE COMPLIANCE METHOD, SECTION 401 ~ 
GENERAL 
CBSC proposes to adopt specific sections of Chapter 4 of the 2015 IEBC for inclusion in the 2016 California 
Existing Building C9de. 

CHAPTER4 
PRESCRIPTIVE COMPLIANCE METHOD 

Statement of specific purpose, problem, rationale and benefits: 
Chapter 34 Existing Structures of the 2015 International Building Code (IBC) was deleted in its entirety. The 
Existing Structures provisions are now located in the 2015 Internation·a1 Existing Building Code (IEBC). Similar 
provisions are now located in Chapter 4 of the 2015 International Existing Building Code (IEBC). CBSC proposes 
to adopt specific sections carry forward existing amends from the CBC, Chapter 34 to .Sections 401.1, 401.1.1, 
401.4, 402.1, 402.2, 402.3 402.3.1403.1, 403.2, 403.3, 403.3.1, 404.1, 404.5 and 407. 

Adopt specific sections as amended below: 

PROPOSED ADOPTION 

Adopt entire chapter 

Adopt entire chapter with amendments listed 
below 

-
Adopt only those sections listed below 

401.1 

401.1.1 

401.4 DANGEROUS CONDITIONS 

402.1 GENERAL 

402.1 EXCEPTION 

402.2 FLOOD HAZARD AREAS 

402.3 EXISTING STRUCTURAL ELEMENTS 
CARRYING GRAVITY LOADS 

402.3.1 DESIGN LIVE LOAD 

403.1 GENERAL 

403.1 EXCEPTION 3 

403.2 FLOOD HAZARD AREAS 

403.3 EXISTING STRUCTURAL ELEMENTS 
CARRYING GRAVITY LOADS 

403.3.1 DESIGN LIVE LOAD 
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404.1 GENERAL x 
. 404.1 GENERAL EXCEPTION x 
404.5 FLOOD HAZARD AREAS. ·x 
407 CHANGE OF OCCUPANCY x 

CBSC proposes to adopt specific sections and carry forward existing amendments from the CBC, Chapter 34 to 
Sections 401.1, 401.1.1, and 401.4. Sections 401.2.3 and 401.3 are not adopted by CBSC but contain editorial 
amendments that correct section numbers and replace references to the International Building Code with 
references to the California Building Code. 

SECTION 401 
GENERAL 

401.1 Scope. (Formerly CBC 3401.1) The provisions of this chapter shall controrthe alteration, repair, addition 
and change of occupancy or relocation of existing buildings and structures, including historic buildings and 
strnctures as referenced in Section 301.1.1. including state-regulated structures in accordance with Section 
401.1.1. 

Exception: Existing bleachers, grandstands and folding and telescopic seating shall comply with ICC 300. 

401.1.1 (Formerly CBC 3401. 1. 1) Existing state-owned structures. [BSC] The provisions of Sections .a4:1+ 317 
through 3422 322 establish minimum standards for earthquake evaluation and design for retrofit of existing state
owned structures, including buildings owned by the University of California,_ aRfl the California State University and 
the Judicial Council. 

The provisions of Sections 317 through 322.may be adopted by a local jurisdiction for earthquake evaluation and 
design for retrofit of existing buildings. 

401.4 (Formerly CBC 3401. 5) Dangerous conditions. [BSC] Regardless of the extent of structural or nonstructural 
damage, the building official shall have the authority to require the elimination of conditions deemed dangerous. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, &.18934.5 

ITEM 14. CHAPTER 4, SECTION 402 - ADDITIONS 
. CBSC proposes to adopt specific sections and carry forward existing amends from the CBC, Chapter 34 to 

Sections 402.1, 402.2, 402.3, and 402.3.1. Section 402.4 is not adopted by CBSC but contains editorial 
amendments that correct section numbers and replace references to the International Building Code with· 
references to the California Building Code. 

SECTION 402 
ADDITIONS 

402.1 General. (Formerly CBC 3403. 1) Additions to any building or structure shall comply with the requirements of 
the International Building Code California Building Code for new construction. Alterations to the existing building or 
structure shall be made to ensure that the existing building or structure together with the addition are no less 
conforming to the provisions of the International Building Code California Building Code than the existing building 
or structure was prior to the addition. An existing building together with its additions shall comply with the height 
and area provisions of Chapter 5 of the International Building Code California Building Code. 

Exception: [BSC} For state-owned buildings, including those owned by the University of California and 
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the California State University and the Judicial Council, the requirements of Sections 3403.3 402.3 and 
3403. 4 402.4 are replaced by the requirements of Sections M-4-+ 317 through~ 322. 

402.2 Flood hazard areas. (Formerly CBC 3403.2) For buildings and structures in flood hazard areas established 
in Section 1612.3 of the International Building Code California Building Code, or Section R322 of the International 
Residential Code California Residential Code, as applicable, any addition that constitutes substantial improvement 

· of the existing structure shall comply with the flood design requirements for new construction, and all aspects of 
the existing structure shall be brought into compliance with the requirements for new construction for flood design. 
For buildings and structures in flood hazard areas established in Section 1612.3 of the International Building Code 
California Building Code, or Section R322 of the International Residential Code California Residential Code, as 
applicable, any additions that do not constitute substantial improvement of.the existing structure are not required 
to comply with the flood design requirements for new construction. 

402.3 Existing structural elements carrying gravity load. (Formerly CBC 3403.3) Any existing gravity load
carrying structural element for which an addition and its related alterations cause an increase in design gravity 
load of more than 5 percent shall be strengthened, supplemented, replaced or otherwise altered as needed to 
carry the increased gravity load required by the International Building Code Ca/jfornia Building Code for new 
structures. Any existing gravity load-carrying structural element whose gravity load carrying capacity is decreased 
shall be considered an altered element subject to the requirements of Section 403.3. Any existing element that will 
form part of the. lateral load path for any part of the addition shall be considered an existing lateral load-carrying 
structural element subject to the requirements of Section 402.4. 

402.3.1 Design live load. (Formerly CBC 3403.3.1) Where the addition does not result in increased 
design live load, existing gravity load-carrying structural elements shall be permitted to be evaluated and 
designed for live loads approved prior to the addition. If the approved live load is less than that required by 
Section 1607 of the International Building Code California Building Code, the area designed for the 
nonconforming live load shall be posted with placards of approved design indicating the approved live 
load. Where the addition does result in increased design. live load, the live load required by Section 1607 
of the .Jnternational Building Code California Building Code shall be used. · 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 15. CHAPTER 4 - SECTION 403 - AL TERA TIONS 
CBSC proposes to adopt specific sections and carry forward existing amendments from the CBC, Chapter 34 to. 
Sections 403.1, 403.2, 403.3, and 403.3 .• 1. Sections 403.4, 403.4.1, 403.5, 403.6, 403. 7, 403.8, 403.9, 403.1 O, 
403.11 and their exceptions are not adopted by CBSC but contain editorial amendments that correct section 
numbers replace references to the International Building Code with references to the California Building Code. 

SECTION403 
ALTERATIONS 

403.1 General. (Formerly CBC 3404.1) Except as provided by Section 401.2 or this section, alterations to any 
building or structure shall comply with the requirements of the International Building Code California Building Code 
for new construction. Alterations shall be such that the existing building or structure is no less conforming to the 
provisions of the International Building Code California Building Code than the existing building or structure was 
prior to the alteration. · 

Exceptions: 
1. An existing stairway shall not be required to comply with the requirements of Section 1011 of the 

International Building Code California Building Code where the existing space and construction does not 
allow a reduCtion in pitch or slope. 
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2. Handrails otherwise required to comply with Section 1011.11 of the lntem~tional Building Code California 
Building Code shall not be required to comply with the requirements of Section 1014.6 of the International 
Building Code California Building Code regarding full extension of the handrails where such extensions 
would be hazardous due to plan configuration. 

3. [BSC] For state-owned buildings, including those owned by the .Univerf!ity of California and the California 
State University and the judicial council, the reqµirernents of Sections~ 403.3 through~ 403.4 
are replaced by the requirements of Sections M-47 317 through -3422 322 . . 

403.2 Flood hazard areas. (F~rmerly CBC 3404.2) For buildings and structures in flood hazard areas established 
in Section 1612.3 of the International Building Code California Building Code, or Section R322 of the International 
Residential Code California Residential Code, as applicable, any alteration tfiat constitutes substantial 
improvement of the existing structure shall comply with the flood design requirements for new construction, and all 
aspects of the existing structure shall be brought into compliance with the requirements for new construction for 
flood design. For buildings and structures in flood hazard areas established in Section 1612.3 of the International 
Building Code California Building Code, or Section R322 of the International Residential Code California 
Residential Code, as applicable, any alterations that do not constitute substantial improvement of the existing 
stru..cture are not required to comply with the flood design requirements for new construction. 

403;3 Existing structural elements carrying gravity load. (Formerly CBC.3404.3) Any existing gravity load
carrying structural element for which an alteration causes an increase in design gravity load of more than 5 
percent shall be strengthened, supplemented, replaced or otherwise altered as needed to carry the increased 
gravity load required by the International Building Code California Building Code for new structures. Any existing 
gravity load-carrying structural element whose gravity load-carrying capacity is decreased as part of the alteration 
shall be shown to have the capacity to resist the applicable design gravity loads required by the International 
Building Code California Building Code for new structures. 

403.3.1 Design live load. (Formerly CBC 3404.3.1) Where the alteration does not result in increased 
design live load, existing gravity load-carrying structural elements shall be permitted to be evaluated and 
designed for live loads approved prior to the alteration. If the approved live load is less than that required 
by Section 1607 of the International Building Code California Building Code, the area designed for the 
nonconforming live load shall be posted with placards of approved design indicating the approved live 
load. Where the alteration does result in increased design live load, the live load.required by Section 1607 
of the International Building Code California Building Code shall be used. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 16. CHAPTER 4 - SECTION 404 REPAIRS 
CBSC proposes to adopt specific sections and carry forward existing amends from the CBC, Chapter 34 to 
Sections 404.1and404.5_. Sections 404.2, 404.2.1, 404.2.2, 404.2.3, 404.3, 404.3.1, and 404.4 are not adopted 
by CBSC but contain editorial amendments that correct section "numbers and replace references to the 
International Building Code with references to the California Building Code. 

SECTION404 
REPAIRS 

404.1 General. (Formerly CBC 3405.1) Buildings and structures, and parts thereof, shall be repaired in 
compliance with Sections 401.2 and 404. Work on nondamaged components that is necessary for the required 
repair of damaged components shall be considered part of tlie repair and shall not be subject to the requirements 
for alterations in this chapter. Routine maintenance required by Section 401.2, ordinary repairs exempt from permit 
in accordance with Section 105.2, and abatement of wear due to normal service conditions shall not be subject to 
the requirements for repairs in this section. 
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Exception: [BSC} For state-owned buildings, including those owned by the University of California 
and the California State University and the Judicial Council, the requirements of Sections 3403. 3 
404.2 and 3403.4 404.4 are replaced by the requirements of Sections 344+ 317 through -3422 322. 

404.5 Flood hazard areas. (Formerly CBC 3405.5) For buildings and structures in flood hazard areas established 
in Section 1612.3 of the International Building Code California Building Code, or Section R322 of the International 
Residential Code California Residential Code,.as applicable, any repair that constitutes substantial improvement or 
repair of substantial damage of the existing structure shall comply with the flood design requirements for new 
construction, and all aspects of the existing structure shall be brought into compliance with the requirements for 
new construction for flood design. For buildings and structures in flood hazard areas established in Section 1612.3 
of the International Building Code California Building Code. or Section R322 of the International Residential Code 
California Residential Code, as applicable, any repairs that do not constitute substantial improvement or repair of 
substantial damage of the existing structure are not required to comply with the flood design requirements for new 
construction. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 17. CHAPTER 4 - SECTIONS 405 FIRE ESCAPES & 406 GLASS REPLACEMENT 
AND REPLACEMENT WINDOWS. 
CBSC does not adopt Sections 405 and 406. (Formerly CBC 3406 and 3407) These Sections contain editorial 
amendments that correct section numbers and replace references to the International Building Code with 
references to the ·California Building Code. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 18. CHAPTER 4 - SECTIONS 407 - CHANGE OF OCCUPANCY 
CBSC proposes to adopt this section and provide editorial revisio.ns to correct section numbers and code 
references. This section was previously adopted in the 2013 CBC, Chapter 34, Section 3408 .. 

SECTION407 
. CHANGE OF OCCUPANCY 

407.1 Conformance. (Formerly CBC 3408.1) No change shall be made in the use or occupancy of any building 
unless such building is made to comply with the requirements of the International Building Code California Building 
Code for the use or occupancy. Changes in use or occupancy in a building or portion thereof shall be such that the 
existing building is no less complying with the provisions of this code than the existing· building or structure was 
prior to the change. Subject to the approval of the building official, the use or occupancy of existing buildings shall 
be permitted to be changed and the building is allowed to be occupied for purposes in other groups without 
conforming to all of the requirements of this code for those groups, provided the new or proposed use is less 
hazardous, based on life and fire risk, than the existing use. 

Exception: The building need not be made to comply with the seismic requirements for a new structure 
unless required by Section 407.4. 

407 .1.1 Change in the character of use. A change in occupancy with no change of occupancy 
classification shall not be made to any structure that will subject the structure to any special provisions of 
the applicable International California Codes, without approval of the building official. Compliance shall be 
only as necessary to meet the specific provisions and is not intended to require the entire building be 
brought into compliance. · 
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407.2 Certificate of occupancy. (Formerly CBC 3408.2) A certificate of occupancy shall be issued where it has 
been determined that· the requirements for the new occupancy classification have been met. 

407.3 Stairways. (Formerly CBC 3.408.3) An eXisting stairway shall' not be required to comply with the 
requirements of Section 1011 of the International Building Code California Building Code where the existing space 
and construction does not allow a reduction in pitch or slope. 

407 .4 Structural. (Formerly CBC 3408.4 Seismic) When a change of occupancy results in a structure being 
reclassified to a higher risk category, the structure shall conform to the seismic requirements for a new structure of 
the higher risk category. For purposes of this section, compliance with ASCE 41, using a Tier 3 procedure and the 
two-level performance objective in Table 301.1.4.1 for the applicable risk category, shall be deemed to meet the 
requirements of Section 1613 of the International Building Code California Building Code. 

Exceptions: 

1. Specific seismic detailing requirements of Section 1613 of the International Building Code 
California Building Code for a new structure shall not be required to be met where the seismic 
performance is shown to be equivalent to that of a new structure. A demonstration of equivalence 
shall consider the regularity, overstrength, redundancy and ductility of the structure. 

2. When a change of use results in a structure being reclassified from Risk Category I or II to Risk 
Category Ill and the structure is located where the seismic coefficient; SOS, is less than 0.33, 
compliance with the seismic requirements of Section 1613 of the International Building Code 
California Building Code is not required. · 

3. fBSCl For state-owned buildings, including those owned by the University of California and the 
California State University and the Judicial Council. the performance level requirements of Section 
407.4 are replaced with the performance level requirements of Section 317. 5. 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§ 18928, 18928.1, & 18934.5 

ITEM 19. CHAPTER 4-SECTIONS 408 -410. 
CBSC does not adopt Sections 408, 409, and 410. (Formerly 3409, 3410, 3411) These sections contain editorial 
amendments that correct section numbers and replace references· to International Building and Residential Codes 
with references to the California Building and Residen_tial Codes, respectively. 

Notation: 
Authority: Health and Safety Code §1892-8 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 20. CHAPTERS 5 - 15 
CBSC does not adopt Chapters 5-15. 

CHAPTERS 
CLASSIFICATION OF WORK 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11) 

CHAPTERS 
REPAIRS 

Not adopted by the State of California 
(Mavbe available for adoption by local ordinance. See Section 1.1.11) 
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CHAPTER7 . · 
ALTERATIONS-LEVEL 1 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11) 

CHAPTERS 
ALTERATIONS-LEVEL 2 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11 l 

CHAPTERS 
ALTERATIONS-LEVEL 3. 

Not adopted by the State of California 
(May~e available for adoption by local ordinance. See Section 1.1.11) 

CHAPTER 10 
. CHANGE OF OCCUPANCY 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11} 

CHAPTER 11 
ADDITIONS 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11} 

CHAPTER 12 
HISTORIC BUILDINGS. 

Not adopted by the State of California 
(Maybe available for adoption by local ordinance. See Section 1.1.11} 

CHAPTER13 
RELOCATED OR MOVED. BUILDINGS 
Not adopted by the State of California 

(May be available for adoption by local ordinance. See Section 1.1.11} . 

CHAPTER 14 
PERFORMANCE COMPLIANCE METHODS 

Not adopted by the State of California 
(May be available for adoption by local ordinance. See Section 1.1.11} 

CHAPTER 15 
CONSTRUCTION SAFEGUARDS 

[HCD is adopting and amending Chapter 15; therefore no note is included under the chapter title] 

Notation: 
Authority: Health and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 
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ITEM 21. CHAPTER 16 REFERENCED STANDARDS 

. CHAPTER16 
REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this ·document. The standards are listed herein by 
the promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of 
this document that reference the standard. The application of the referenced standards shall be as specified in Section 102.4 ... 
or California Administration Division I. as applicable. · 

ASCE/SEI American Society of Civil Engineers 

Structural Engineers Institute 

1801 Afexander Bell Drive 

Reston, VA 20191-4400 

Standard 

Reference 

Number Title 

7-10 Minimum Design Loads for Buildings and Other 
Structures with Supplement No. 1 ................. ~. 

41-13 Seismic Evaluation and Retrofit of Existing 
Buildings .................................................... 

ASH RAE American Society of Heating, Refrigerating and 
Air Conditioning Engineers 
1791 Tullie Circle, NE 
Atlanta, GA 30329 

Standard 

Reference 

Number Title 

62.1-2013 Ventilation for Acceptable Indoor Air Quality ...... 

ASME American Society of Mechanical Engineers 
3 Park Avenue New York, NY 10016 

Standard 

Reference 

Number Title 
ASMEA17.1/ 
CSA B44-2013 Safety Code for Elevators and 
A17.3-2008 Escalators ............... 
A18.1-2008 Safety Code for Existing Elevators and 

Escalators .... 
Safety Standards for Platform Lifts and Stairway 
Chair 
Lifts .......... :.: ...................................... 

ASTM ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 
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Referenced 

in code 

section number 

301.1.4.1, 403.4, 403,9, 807.5 

301.1.4, 301.1.4.1; Table 
301.1.4.1, 301.1.4.2, Table 

301.1.4.2, 402.4, Table 402.4, 
403.4, 404.2.1, Table 404.2.1, 

404.2.3, 407.4 

Referenced 

in code 

section number 

809.2 

Referenced 

in code 

section number 

410.8.2, 705.1.2,902.1.2 
902.1.2 

410.8.3, 705.1.3 
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Standard 

Reference 

Number Title 
C 94/C94M-13 .specification for Ready-mixed Concrete . 
E 84-13A ............. 

Test Method for Surface Burning Characteristics 
E 108-11 of Building 

Materials ......................................... 
E 136-2012 Standard Test Methods for Fire Tests of Roof 

Coverings ................................................ 
F2006-10 ... 

Test Method for Behavior of Materials in a 
Vertical Tube Furnace at 750°C 

F2090-10 .................................... 
Standard Safety Specification for Window Fall 
Prevention Devices for Non Emergency 
Escape (Egress) and Rescue (Ingress) 
Windows ...... 
Standard Specification for Window Fall 
Prevention Devices with Emergency (Egress) 
Release 
Mechanisms ..................................... ~. 

ICC 
International Code Council, Inc. 
1500 New Jersey Avenue, NW, 6th Floor 
Washington, DC20001 

Standard 

Reference 

Number Title 

IBC-15 .International Building 
Code® ............................................... 
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Referenced 

in code 

section number 
109.3.1 

1205.9 

1205.5 

202 

406.2, 702.4 

406.2, 702.4, 705.5 

Referenced 

in code 

sectio.n number 

101.4.1, 106.2.2, 109.3.3, 
109.3.8, 110.2, 202, 301.1, 

301.1.4 301.1.4.1, 301.1.4.2 
401.2.3, 402.1, 402.2, 402.3, 
402.3.1, 402.4, 403.1, 403.2, 

403.3, 403.3.1, 403.4, 403.4.1, 
403.8, 403.9, 404.2.1, 404.2.3, 

404.3, 404.4, 404.5, 406.3, 
407.1, 407 .3,407.4, 408.3, 

410.4, 410.4.2, 410.6, 410.8.1, 
410.8.4, 410.8.6, 410.8.5, 

410.8.7, 410.8.8, 410.8.10, 
410.8.14, 410.9, 410.9.3, 

410.9.4, 501.3, 601.3, 602.3, 
606.1, 606.2.2.1, 606.2.2.3, 

606.2.3, 606.2.4 701.2, 701.3, 
702.1, 702.2, 

702.3, 702.4, 702.5, 702.6, 
705.1, 705.1.1, 705.1.4, 705.1.7, 

705.1.8, 705.1.9, 706.1, 706.3, 
706.3.2, 707.2, 707.3.1, 707.3.2 
801.3, 802.1, 803.2.1, 8032.3, 

803.3, 803.4, 803.5.2, 803.6, 
804.1.1, 804.2, 804.2.2, 804.2.3, 

804.2.4, 
804.3, 805.3.1, 805.3.1.2.1, 

805.4.3, 805.5, 805.6, 805.7.1, 
805.8.1, 805.9.2, 805.10.1.1, 

805.10.1.2, 805.10.1.3, 
805.10.2, 805.11.2, 806.2, 

806.3, 806.4, 806.5, 807.2, 
807.4, 807.5, 807.6 904.1.2, 
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.. 

ICC A117.1---09 Accessible and Usable Buildings and 
Facilities .. ; ..... 

ICC 300-12 ICC Standard on Bleachers, Folding and 
Telescopic Seating and 

IECC-15 
Grandstands ................................. 

International Energy Conservation · 

IFC-'-15 
·Code® .................. , .. 

International Fire Code® 

·································· 

IFGC-15 

IMC-15 

International Fuel Gas Code® 
IPC-15 ................................ 
IPMC-15 

IRC-15 International Mechanical Code® .. 
......................... 

International Plumbing Code® 
............................ 

International Property Maintenance 
Code® ................... 

r 

International Residential Code® 
.......................... 
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904.1.3, 904.2, 904.2.1, 904.2.2, 
905.2, 

905.3, 906.2, 907.4, 907.4.2 
1001.3, 1002.1, 1002.2, 1007.1, 

1007.2, 1007.3.1, 1011.1, 
1012.1.1.1, 1012.1.1.2, 

1012.2.1, 1012.2.2, 1012.3, 
1012.4.1, 1012.4.2, 1012.4.3, 

1012.5.1, 1012.5.1.1, 1012.5.3, 
1012.6.1, 1012.6.3, 1012.7.1, 

1012.7.2, 1012.7.3, 
1012.8, 1012.8.21102.1, 

1102.2, 1102.3, 1103.1, 1103.2, 
1103.3, 1103.3.1, 1103.3.2, 

1103.4, 1103.5, 1201.4, 1202.3, 
1202.4, 1203.12, 1204.1, 

1204.1.4, 1205.2, 
1205.9, 1205.15, 1301.2, 
1302.1, 1302.2, 1302.2.1, 

1302.3, 1302.4, 1302.5, 
1302.6, 1401.2.2, 1401.2.3, 

1401.2.4, 1401.3.3, 1401.4.1, 
1401.6.1, 1401.6.1.1, 
1401.6.2, 1401.6.2.1, 

1401.6.3.1, 1401.6.3.2, 
1401.6.4.1, 1401.6.5, 

1401.6.5.1, 
1401.6.6, 1401.6.7.1, 1401.6.8, 

1401.6.9, 1401.6.9.1, 1401.6.10, 
1401.6.10.1, 

1401.6.11, 1401.6.11.1, 
1401.6.12.1, 1401.6.13, 

1401.6.15.1, 1401.6.16.1, 
1401.6.17, 1401.6.17.1, 
1401.6.18, 1401.6.18.1, 

1401.6.19, 
Table 1401.6.19, 1501.5, 

1501.6.1, 1501.6.4.1, 1501.6.7, 
1506.1, 1506.3 

. 410.8.2, 410.8.3, 410.8.10, 
705.1.2, 705.1.3 

401.1 

301.2, 702.6, 708.1, 811.1, 
908.1 

101.4.2, 301.1.1, 301.2, 402.5, 
403.10, 803.2.1, 803.2.3, 

804.4.1.1, 804.4.1.2, 804.4.1.3, 
804.4.1.4, 804.4.1.5, 

804.4.1.6, 804.4.1.7, 804.4.3, 
1012.5.1.1, 1104.1, 1301.2, 

1401.3.2, 1401.6.8.1, 1401.6.14, 
1401.6.14.1, 

1501.5, 1504.1, 1504.2 

301.2, 702.6.1 

301.2, 702.6, 809.1, 902.1.1, 
902.2.1, 1009.1, 

· October 27, 2015 
BSC-06-15-FET-Pt10 



NFPA 
National Fire Protection Agency 
1 Batterymarch Park 
Quincy, MA 02269-9101 

Standard 

Reference 

Number Title 

NFPA 13R-13 Standard for the Installation of Sprinkler 
Systems in 
Residential Occupancies up to and Including 

NFPA 70-14 
Four Stories in 
Height. ........................................ 

National Electrical Code ............................... 

NFPA 72-13 

NFPA99-15 
National Fire Alarm and Signaling 
Code ............... 

NFPA 101-15 Health Care Facilities 
Code ....... · ....................... 

Life Safety 
Code ............... : ........................... 
ULLLC 

UL 333 Pfingsten Road 
Northbrook, IL: 60062 

Standard 

Reference 

Number Title 

723-08 
Standard for Test for Surface Burning 
Characteristics of Building Materials with 
Revisions Through September 2010 

790-04 
................................................. 
Standard Test Methods for Fire Tests of Roof 
Coverings with Revisions through October, 
2008 ..... 
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1401.6.7.1401.6.8, 1401.6.8.1 

301.2, 609.1, 702.6, 810.1, 
1010.1, 1010.2, 1010.3, 1010.5, 

1501.7 
101.4.2, 301.2, 1301.2, 1401.3.2 

. 101.4.1, 301.2, 402.2, 403.2, 
404.5, 408.3, 602.3,701.3, 
702.5, 706.2, 707.2, 707.4, 

. 707.5, 708.1 807.4, 
808.3, 811.1, 907.4, 908.1, 

1103.2, 1103.3, 1103.4, 1104.1, 
1106.1, 1201.4, 1301.2, 1302.1, 

1302.2, 1302.2.1, 1302.3, 
1302.4, 1302.6, 1302.5, 

1401.2.2, 1401.2.3, 1401.3.3 

Referenced 

in code 

section number 

804.2.5 

107.3, 301.2, 607.1.1, 607.1.2, 
607.1.3, 607.1.4, 607.1.5, 808.1, 

808.3.4, 808.3.7, 1008.1, 
1008.2, 1008.3, 1008.4 

804.2.5, 804.4 

607.1.4 

805.2 

Referenced 

in code 

section number 

1205.9 

1205.5 
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Notation: 
Authority: Heaith and Safety Code §18928 & 18934.5 
References: Health and Safety Code §§18928, 18928.1, & 18934.5 

ITEM 22. APPENDIX A, CHAPTER A1 - SEISMIC STRENGTHENING PROVISIONS FOR 
UNREINFORCED MASONRY BEARING WALL BUILDINGS 
CBSC proposes to carry forward the adoption of Appendix Chapter A 1. See the ISOR for additional rationale .. 

Appendix A: Guidelines for the Seismic Retrofit of Existing Buildings 

CHAPTERA1 
SEISMIC STRENGTHENING PROVISIONS FOR 

UNREINFORCED MASONRY BEARING WALL BUILDINGS 

PROPOSED ADOPTION BSC DSA-SS . DSA-SS/CC Comments 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed below 

Adopt only those sections 
listed below 

A100 x 

A103-BU1LDING CODE x 

NOTES: 
1. For ess.ential services buildings, refer to Part 1, Chapter 4, Articles 1, 2 and 3, Title 24, ~for administrative 

regulation of the Division of the State Architect-Structural Safety Section. 
2. For private schools, refer to Education Code section 39160-76 and Health and Safety Code section 18941.5. 
3. For historical buildings, refer to Part 8, Title 24, ~ 
4. For application and enforcement authority, refer to Part 2, Chapter 1, Div. 1, Sections 1.1, 1.2 and 1.8, title 24, 
~. 

5. For local jurisdiction exemption program, refer to Health and Safety Code section 18941.6. 

SECTION A100 
APPLICATION 

AIOO.I Vesting authority. When adopted by a state agency, the provisions of these regulations shall be enforced 
by the appropriate enforcing agency, but only to the extent of authority granted to such agency by the state 
legislature. 

Following is a list of the state agencies thafadopt building standards, the specific scope of application of 
the agency responsible for enforcement, and the specific statutory authority of each agency to adopt and enforce 
such provisions of building standards of this code, unless otherwise stated. 

1. BSC-California Building Standards Commission. 

Application-Existing buildings as specified in Section A 102 having at least one unreinforced masonry 
bearing wall, with the exception of buildings subject to building standards pursuant to Health and Safety 
Code, commencing with Section 17910. 

Enforcing Agency-State or local agency specified by the applicable provisions of the law. 

Authority Cited-Health· and Safety Code Section 18934. 7. 
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Reference- Health and Safety Code Sections 18901 through 18949. 

2. HCD 1-The Deparlment of Housing and Community Development. [Reserved for HCD-1] 

3. HCD 2-The Deparlment of Housing and Community Development. [Reserved for HCD-2] 

SECTION A101 
PURPOSE 

A101.1 The purpose of this chapter is to promote ••• 

SECTION A102 
SCOPE 

A 102.1 General. The provisions of this chapter shall apply ••• 

A102.2 Essential and hazardous facilities. The provisions of this chapter shall not apply to the strengthening of 
building in Risk Category Ill or IV. Such building shall be strengthened to meet the requirements of the 
lnternatfonal Building Code California Building Code for new buildings of the same risk category or other such 
criteria approved by the code official. 

SECTION A103 
DEFINITIONS 

For the purposes of this chapter, the applicable definitions in the California Building Code as adopted by the 
California Building Standards Commission (BSC) shall also apply: 

BUILDING CODE. [BSC] "Building Code" shall mean the most current edition of the California Building Code, Title 
24, Part 2 as adopted by the California Building Standards Commission (BSC). 

SECTION A104 
SYMBOLS AND NOTATIONS 

SECTION A105 
MATERIALS REQUIREMENTS 

A105.4 Structural observation, testing and inspection. Structural observation, in accordance with Section 1708 
of the !ntematlonal 811-!kiing Code California Bu;tding Code, shall be required for all structures in which seismic 
retrofit is being performed in accordance with this chapter. Structural observation shall include visual observation 
of work for conformance with the approved construction documents and confirmation of existing conditions 
assumed during design. 

Structural testing and inspection for new construction material shall be in accordance with the building 
code, except as modified by this chapter. 

SECTION A108 
DESIGN STRENGTHS 
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A108.2 Masonry shear strength. The unreinforced masonry shear strength,_Vm, shall be determined for each 
masonry class from one of the following equations: 

1. 
2. 
3. When f m has been estimated by categorization of the units and mortar in accordance with 

Section 2105.1 of the lntematkJRa.'Bf:likJ;ng Code California Building Code, the unreinforced masonry 
shear strength, Vm, shall not exceed 200 pounds per square inch(1380 kPa) or the lesser of the 
following: · 

[Include reprint of Uniform Building Code Standards 21·4, 21·6, 21-8, 21-13] 
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This UBC Standard is reprinted for reference. 

REFERENCED STANDARDS 

UNIFORM BUILDING CODE STANDARD 21-4 
HOLLOW AND SOLID LOAD-BEARING 

CONCRETE MASONRY UNITS 
Based on Standard Specification C 9MS·of the ASTM International. 

Extracted, with permission, from the Annual Book of ASTM Standards, copyright 
ASTM lntematlonal, 100 Barr Harbor Drive, West Conshohocken, PA 19428 

Note: See Appendix Chapter 1, Section A106, CaRfornla Existing BuHding Code 

Section 21.401 - Scope 
This standard covers solid (units with 75 percent or more net 
area) and hollow load-bearing concrete masonry units made 
from portland cement, water and mineral aggregates with or 
without the inclusion of other materials. 

Section 21.402 - Classiffcatlon 

21.402.1 Types. 1\vo types of concrete masonry W!its in each 
of two gtades are covered as follows: 

21.402.1.1 TYpe I, moisture-controlled units. Units desig
nated as 'fYpe I shall conform to all requirements of this stan
dard including the moisture content requirements of Table 
21-4-A. 

21.402.l.2 Type II; nonmoisture-controlled units. Units des
ignated as 'fypc II shall conform to all requirements of this 
standard except the moi~1ure content requirements of Table 
21-4-A. 

:21.402.2 Grades. Concrete masonry units manufactured in 
accordMce with this standard shall confonn to two grades as 
follows: 

21.402.2.1 Grade N. Units having a weight classification of 85 
pcf ( 1360 kg/m3) or greater, for general use such as in exterior 
walls below and above grade that may or may not be exposed to 
moisture. penetration or the weather and for interior walls and 
backup. 

21.402.2.2 Grade S. Units having a weight classification of 
less than 85 pcf (1360 kg!ml), for uses limited to above-grade 
installation in exterior walls with weather-protective coatings 
and in walls not exposed to the weather. 

Section 21.403 - Materials 

21.403.1 Cementitious materials. Materials shall conform to 
the following applicable standards: . · 

I. Portland Cement-ASTM C 150 modified as follows: 

Limitation on insoluble residue-1.5 percent maximum. 
Limitation on air content of mortar, 

Volume percent--22 percent maximum. 
Limitation on loss on ignition-7 percent maximum. 
Limestone with a minimum 85 percent calcium carbon
ate (C.C03) content may be added to the cement, pro-

2013 CALIFORNIA EXISTING BUILDING CODE 
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vided the requirements of ASTM C 150 as modified 
above are met. 

2. Blended Cements-ASTM C 595. 
3. Hydrated Lime, Type 8-UBC Standard 21-13. 

21.4&3.2 Other constituents and aggregates. Air-entraining 
agents, coloring pigments, integral water repellents, finely 
ground SJ1ica, aggregates. and other constituents. shall be pre
viously established as suitable for use in concrete or shall be 
shown by test or experience to not be detrimental to the durabil
ity of the concrete. 

Section 21.404- Physical Requirements 
At the lime of delivery to the work site. the units shall conform 
to the physical requirements prescribed in Table 21-4-B. The 
moisture content of 'fype I concrete masonry units at time of 
delivety shall conform to the requirements prescribed in Table 
21-4-A. 

At the time of delivery to the purchaser, the llncarshrinkage 
of 'fype II units shall not exceed 0.065 percent. 

Section 21.405- Minimum Face-shell and Web 
Thicknesses 
Face-shell (FST) and web (WT) thicknesses shall confonn to 
the requirements listed in Tuble 21-4-C. 

Section 21A06- Permissible Variations In 
Dimensions . 

21.406.1 Precision unit;s. For precision units, no overall 
dimension (width, height and length) shall differ by more than 
11, inch (3.2 mm) from the specified standard dimensions. 

21.406.2 Particular feature units. For particular feature units, 
dimensions shall be in accordance with the following: 

I. For molded face units, no overall dimension (width, 
height and length) shall differ by more than 1/ 8 inch (3.2 
mm) from the specified standard dimension. Dimensions 
of molded features (n'bs, scores, helt-shnpcs, patterns, 
etc.) shall be within 1/ 16 inch (l.6 mm) of the specified 
standard dimensions and shall be within 1/ 16 inch (1.6 
mm) of the specified placement of lhe unit. 

2. For split-faced units, all non-split overall dimensions 
(width, height and length) shall differ by no more than 1/a 
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inch (3.2 mm) from the specified standaxd dimensions. 
On faces that are split, overall dimensions will vary. Lo· 
cal suppliers should be consulted to determine dimen· 
sional tolerances achievable. 

3. For slumped units, no overall height dimension shall dif
fer by more than ''• inch (3.2 mm) from the specified 
standard dimension. On faces that are slumped, overall 
dimensions will vary, Local suppliers should be con· 
suited to detennine dimension tolerances achievable. 

Note: Standard dimensions of units are the manufacturer's des
ignated dimensions. Nominal dimensions of modular size 
units, except slumped units, are equal to the standard dimen
sions plus J/8 inch (9.5 nun), the thickness of one standard mor
tar joint. Slumped units are equal to the standaxd dimensions 
plus '12 inch (13 mm). the thickness of one standard mortar 
joint. Nominal dimensions of nonmodular size units usually 
excead the standard dimensions by 1/e inch to 1/4 inch (3.2 mm 
to6.4mm). 

Section 21.407-Vlsual Inspection 
All units shall be sound and free of cracks or other defects lhat 
would interfere with the proper placing of the unit or impair the 
strength or permanence of the construction. Units may have 
minor cracks incidental to the usual method of manufacture, or 
minor chipping resulting from customary methods of handling 
in shipment and delivery. 

Units that are intended to serve as a base for plaster or stucco 
shall have a sufficiently rough surface to afford a good bond. 

Where units are to be used in exposed wall construction, the 
face or faces that are to be exposed shall be free of chips, cracks 
or other imperfections when viewed from 20 feet.(6100 mm). 
except lhat not more than S percent of a shipment may have 
slight cracks or small chips not larger than 11nch (25.4 mm). 

$ectlon 21.408 - Methods of Sampling and Testing 

The purchaser or authorized representative shall be accorded 
proper facilities to inspect and sample the units at the place of 
.manufacture from the lots ready for delivery. 

Sample and test units in accordance with ASTM C 140. 

Tutal linear drying shrinkage shall be based on le$ts of con
crete masonry units made with the same materlats, concrete 
mix design, manufacturing process and curing method, con
ducted in accordance with ASTM C 426 and not more than 24 
months prior to delivery. 

Section 21.409- Rejection 

If the samples tested from a shipment fail to conform to the 
specified requirements. the manufacturer may sort it, and new 
specimens shall be selected by the pu~haser from the retained 
lotandtestedattheexpenseoftheOmanufacturer.Ifthesecond 
set of specimens fails to conform to the specified requirements, 
the entire lot shall be rejected. 

TABLE 21-4-A 
MOISTURE CONTENT REQUIREMENTS FOR TYPE I UNITS 

.LINEAR SHRINKAGE, PERCENT 

0.03 or less 
Fro11t0.03 tQ 0.00 
0.045 10 0.(165, mlllt. 

1 Average 1UU1unl rellllive humidity above 75 percent. 
2Avcragc annual telative humidity 50 to 75 ~cnt. 
3 Average ;uinual rel!Ulve humidity less than 50 percent. 

Humld1 

4$ 

40 
35 

MOISTURE CONTENT, MAX. PERCENT OF'rol'AL ABSORPTION 
(Average of & Un!ta) 

Kumldlly CondlUona et Job site or Pofnt of Use 

1ntlll'lt1edlalr Arid' 

40 35 
35 30 
30 25 

TABLE 21-4-B 
STRENGTH AND ABSORPTION REQUIREMENTS 

COMPRESSIVE STllEllGTll, MIN.pl! (l.ll'li) WATER ABSORPTION, MAX,lb./ft. (kglm) (Averaga of 3 Unlls) 

. ~NttArM Weight C~tlon-Oven-dry W.tght of Concrete, lb.lit. (lc!lfm) 

Medium Weight, 
Lightweight, 10Uolanthm125 Normal Weight, 

Awrogto Of B Unfta Individual Unit Less than 105 (16801 (t6ll0-2000) 125 (2000) OI' lllOl1I 
., 

1900 (13.1)' 1700(11.7) 18 (288) IS (240) 13(208) 

20 2013 CALIFORNIA EXISTING BUILDING CODE 

Final Express Terms October27, 2015 
BSC-06-15-FET-Pt10 BSC 06/15 - Part 10 - 2015 Triennial Code Adoption Cycle 

California Building Standards Commission 
37 of43 

4337 



REFERENCED STANDARDS 

TABLE 21-4-C 
MINIMUM THICKNESS OF FACE·SHELLS AND WEBS 

·- WEB THICKNESS (WT) 

NOMINAL WIDTH (W) OFIJNIT FACE-SHELL THICKNESS EqulYalent Web Thlcknen, 
(lrtchU) (FST) MIN., (lnches)1• • Webs1 Min., (Inches) Min., ln.ll.ln. A.2 · 

x25.4formm "83 tor mm.llln. m 

3and4 3/4 3/4 l'fs 
6 I I 2''4 
8 ll/4 I 21/4 

10 13/s 11/ 8 21/~ 
l'll 

12 1''1. l'ls 2111 

l'li 
1 Average of measwements on llU\!e units ~n at !be thilllle$I point. 
2sumof dic mcllSUl'Cdthiekncssof nil webs in the unit, multiplied by 121.305 when usingmelrlc). and divided by lho lengthof theunit. In the ..aseof open-cndedunits 

where lhe open-ended portion is sofid grouted, the lcnglh of thatopcn-<'nded poJtion shall be deducted from 1hc 01erull lcngllt of lhc uniL 
'This face-shell thicknes~ (FST) is upplicable where allownblc design loud is rcdueC<l in proportion lo the reduction rn lhieknesses shown, except that allowable 

design fond on solid·groured units shall nol be reduced. 
4F<ir split-meed Wilts, 11 rruiximum of IO percent <if a shipmenl lllllY have face-shell thlckncsscs less lhan !hose dwwn, ~c In no case less Chan % inch (19 mm). 
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UNIFORM BUILD1NG CODE STANDARD 21-6 
IN·PLACE MASONRY SHEAR TESTS 

See Appendix Chapter 1, Sections A1 06.3.3 and A1 07.2, Unffoiin COde "for Building Conservation 
Note: See Appendlx Chapter A 1, Section A 104, Calffomla Existing Building Code. 

Section 21.601 - Scope 
This stllndard applies when the U11lfonn f:ode for Building Con
servation (Callfomia Existing Buildi11g Code) requires in-place 
testing of the quality of masonry mortar. 

SecUon 21.602- Preparation of Sample 
The bed joints of the outer wythe of the masonry shall be tested 
in shear by laterally displacing a single brick relative to the adj a· 
cent bricks in the same wytbe. The bead joint opposite the loaded 
end of the test brick shall be Clll'efully excavated and cleared. The 
brick adjacent to the loaded end of the test brick shall be care
fully removed by sawing or drilling and excavating to provide 
space for a hydraulic ram and steel loading blocks. · 

Section 21.603 -Application of Load and 
Determination of Results 
Steel blocks, the size of the end of the brick, shall be used on 
each end of the ram to distribute the load to the brick. The 
blocks shall not contact the mortar joints. The load shall be 
applied.horizontally, in the plane of the wythe, until either a 
crack can be seen or slip occurs. The strength of the mortar 
shall be calculated by dividing the load at the first cracking or 
movement of the test brick by the nominal gross area of the 
sum of the two bed joints. 

UNIFORM BUILDING CODE STANDARD 21~7 
TESTS OF ANCHORS IN UNREINFORCED MASONRY WALLS 

See Appendix Chapter 1, Section A 1 07.3 and A1 07.4, Uniform Code tor Building Conservation 
Nole: See AppendfX Chapter A 1, SecUon A 105, A 107.3, A107.4 and 

Table A 1-E, Califomla Existing Bui/ding Gode. 

Section 21.101 - Scope 
Shear and tension anchors in existing masonry construction 
shall be tested in accordance with this standard when required 
by the Uniform Code for Building Conservation (California 
Exisring Building Code). 

Section 21.102- Direct Tension Testing of Existing 
Anchors and New Bolts · 
The test apparatus shall be supported by the masonry wall. The 
distance between the anchor and the test apparatus suppolt 
shall not be less than one half the wall thickness for existing 
anchors and 75 percent of the embedment for new embedded 
bolts. Existing wall anchors shall be given a preload of 300 
pounds ( 1335 N) prior to establishing a datum for r~onling 
elongation. The tension test load reported shall be recorded at 
1/ 8 inch (3.2 mm) relative movement of the existing anchor and 

· the adjacent masonry surface. New embedded tension bolts 
shall be subj~tto a direct tensio.n load of not less than 2.S times 
the design load but not less than I ,SOO pounds (6672 N) for five 
minutes (10 percent deviation). · 

Section 21.703-Torque Testing of New Bolts 
Bolts embedded in unreinforced masonry wnlls shall be tested 
using a torque-calibrated wrench to the following minimum 
torques: 
1/1-inch-dinmeter (13 mm) bolrs-40 foot pounds (54.2 N • m) 
51,inch-diameter (16 mm) bolts-SO foot pounds (67:8 N • m) 
3/4-inch-diameter (19 mm) bolts-60 foot pounds (813 N • m) 
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Section 21.704- Prequallficatlon Test for Bolts 
and Other 'fypea of Anchors 
This section is applicable when it is desired to use tension or 
shear values for anchors greater than those permitted by Table 
A-1-E of the U11ifonn Code/or Building Conservation (Cali
fornia Existing Building Code). The direct-tension test proce
dure set forth in Section 2 1.702 for existing anchors may be 
used to determine the allowable tension values fur new 
embedded or through bolts, except that no preloadisrcquired. 
Bolts shall be installed in the same manner mid using the same 
materials as will be used in the actual construction. A mini
mum of five tests for each bolt size ond type Shall be per
fonned for each class of masonry in which they are proposed 
to be used. The allowable tension values for such anchors 
shall be the lesser of the average ultimate load divided by a 
fuctor of safety of S.O orthe average load of which 1/8 inch (3.2 
mm) elongation occurs for each size and type of bolt and class 
of masonry. 
Shear bolts may be similarly prequalified. The test procedure 
shall comply with ASTM E488-90 or anoth~ approved pro-
cedure. . 

The allowable values detennined in this manner may exceed 
those set forth in Thble A-1-E of the U11if orm Code for Build
ing Conservation (Co/ifomia &istillg Building Code}. 

SecUo_n 21.705-Reports 
Results of all tests shall be reported. The report shall include 
the test results as related to anchor size and type, orientation 
of loading, delllils of the anchor installation and embedment, 
wall tbi:ckness, andjo.istorientation. 
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REFERENCED STANDARDS 

UNIFORM BUILDING CODE STANDARD 21·8 
POINTING OF UNREINFORCED MASONr:tV WALLS 

See Appendix Chapter 1, Section A1 {16.3.3.2, Uniform Code tor Building Conservation 
Note: See Appendix Chapter At, section A 103 and A 106.3.3.9, Cslifornla Existing Building Code. 

Section 21.801 - Scope 
Pointing of deteriorated mortar joints when required by !he Uni
form Code for Building Conservation (California Existing 
Building Code) shall be in accordance with this standard. 

Section 21.802 :-- Joint Preparation 
The old or deteriorated mortar joint shall be cut out, by means of 
a toothing chisel or nonimpact power tool, to a uniform depth of 
% inch (19 mm) until sound mortar ls reached. Care shall be 
taken not to damage the brick edges. After cutting is complete, 
all loose material shall be removed with a brush, air or water 
stream. 

Section 21.803- Mortar Preparation 
The mortar mix shall be 'fype N or 'fype S proportioned as 
required by the construction specifications. The pointing mortar 

shall be pre-hydrated by first thoroughly mixing all ingredi
ents dry .and then mixing again, adding orily enough water to 
produce a damp unworkable miK which will retain its fonn 
when pressed in10 a ball. The mortar shall be kept in a damp 
condition for one and one-half hours; then sufficient water 
shall be added to bring it to a consistency that is somewhat 
drier than conventional masonry mortar. 

Section 21.804- Packing 

The joint into which lhe mortaris to be packed shall be damp 
but without freestanding water. The mortar shall be tightly 
packed into the joint in layers not exceeding 1/4 inch (6.4 llllll) 
indepthuntilitis filled; thenitshall betooledtoasmooth sur
face to match ;the original profile. 

UNIFORM BUILDING CODE STANDARD 21-13 
HYDRATED LIME FOR MASONRY PURPOSES 

Based on Standard Specification C 207-91 (Reapproved 1992) of the ASTM International. 
Extracted, with permission, from the Annual Book of ASTM Standards, copyright 

ASTM lntematlonal, 100 Barr Harbor Drive, West Conshohocken, PA 19428 

See Section 2102.2, Item 3, Uniform Building Code 
Note: See Referenced Standard use 21-4 · 

Section 21.1301 - Scope 
This standard covers four types of hydrated lime. 'fypes N and 
S are suitable for use in mortar, in the scratch and brown coats 
of cement plaster, for stucco, and for addition to port· 
land-cement concrete. 'fypes NA and SA are air-entrained 
hydrated limes that are suitable for use in any of the above uses 
where the inherent properties of lime and air en1rainment are 
desired. The four types of lime sold under this specification 
shall be designated as follows: 
Type N-Normal hydrated lime for masonry purposes. 
Type $-Special hydrated lime for masonry purposes. 

Type NA-Normal air-entraining hydrated lime for masonry 
purposes. 
Type SA-Special air-entraining hydrated lime for masonry 
purposes. · 

Note: '.fype S, special hydrated lime, and 'fype SA, special 
air-entraining hydrated lime, are differentiated from 'fype 
N, nonnal hydrated lime, and 'fype NA, normal air-entrain
ing hydrated lime, principally by their ability to develop 
high. early plasticity and higher water retentivity and by a 
limitation on their unhydrated oxide content. 

2013 CAUFORNIA EXISTING BUILDING CODE 
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Section 21.1302- Definition 
HYDRATED LIME. The hydrated lime covered by 'fype N 
or S in this standard shall contain no additives for the purpose 
of entraining air. The air content of cement-lime mortars 
made with 'fype Nor S shall not exceed 7 percent. Types NA 
and SA shall contain an air-entraining additive as specified by 
Section 21.1305. The air content of cement-lime mortars 
made with 'fype NA or SA shall have a minimum of 7 percent 
and a maximum of 14 percent. 

Section 21.1303 - Additions 
Types NA and SA hydrated lime covered by this standard 
shall contain additives for the purpose of entraining air. 

Section 21.1304- Manufacturer's Statement 
Where required, the nature, amount and identity of .the 
air-entraining agent used and of any processing addition that 
may have been used shall be provided, as well as test data 
showing compliance of such air-entraining addition. 
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Section 21.1305- Chemical Requirements 
Composition 
Hydrated lbne for masonry purposes shall conform to the 
requirements as to chemical composition set forth in Table 
21-13-A. 

Section 21.1306- Residue, Popping and Pitting 
The four iypes of hydrated lime for masonry puiposes shall 
confonn to one of the following requirements: 

I. The residue retained on a No. 30 (600 pm) sieve shall not 
be more than O.S percent, or 

2. If ):Ile residue retained on a No. 30 (600 pm) sieve is over 
O.S percent, the lime shall show no pops and pits when 
tested. 

Section 21.1307 - Plasticity 
The putty made from Types, special hydrate, or~ SA, spe
cial air-entraining hydrate, sholl have a plasticity figure of not 
less than 200 within 30 minutes after mixing with water, when 
tested •. 

Section 21.1308 - Water Retention 
Hydrated lime mortar made with 'fype N, nonnal hydrated 
lime, or Type NA, normal air-entraining hydrated lime, after 
suction for 60 seconds, shall have a water-retention value of not 
less than 75 percent when tested ln a standard mortar made 
from the dry hydrate or from putty made from the hydrate 
which has been soaked for a period of 16 to 24 hours. 

Hydrated lime mortar made with Type S, special hydrated 
lime, or Type SA, special air-entraining hydrated lime, after 
suction for 60 seconds, shall have a water-retention value Qf 
not less than 85 i>ercent when tested in a standard mortar 
made from the dry hydrate. 

Sl!ctlon 21.1309 - Special Marking 
When Type NA Qr SA air-entraining hydrated lime is deliv· 
ered in packages, the type under this standard and the words 
"air-entraining" shall be plainly indicated thereon or, in case 
of bulk shipments. so indicated oo shipping notices, 

Section 21.1310-QualltyControl 
Every 90 days, each litne producer shall retain an approved 
agency to obtain a random sample from a local point of sup
ply in the market area served by the producer. 

The agency shall test the lime for ~mpliance with the 
physical requirements of Sections 21.1306, 21.1307 and 
21.1308. 
Upon request of the building official, the producer shall fur. 
~h (at no cost) test results to the building official, architect, 
stroctnral engineer, general contractor and masonry contrac
tor. 

ASTM 653/A & 653M-08 {HCD] 
Standard specifications for steel sheet, zinc-coated (galva· 
nized) or zinc-iron alloy-coated (galvannealed) by the hot·dip 
process. 

. . -~ 

TAf:lLE2.1-13-A-CHEM!CAL REQUIREMENTS 

HYl>Ml'ETYPES 

N NA s SA 

Calciron nnd mnmiesium oxides (nonvolatile basis), min. percent 95 95 95 95 

Cari>on dioxide (as-=eived basis), mnit. pci:cent 

lfsamplc·is lllkcn at place ofmanufucture s s 5 5 

If sample is taken at nny other place 7 7 7 7 

Unh>•dmted oJCides (as· received basis), max. percent - - 8 8 
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Reference(s):. Health and Safety Code Sections 18916, 18928, 18928.1, 18934.7, and 18938 

ITEM 23a. APPENDIX A - CHAPTERS· A2 - AS 
CBSC ·does not adopt Appendix A, Chapters P\2. - AS. 

. . CHAPTERA2 
EARTHQUAKE HAZARD REDUCTION IN EXISTING REINFORCED CONCRETE AND REINFORCED 

MASONRY WALL BUILDiNGS WITH FLEXIBLE DIAPHRAGMS 

CHAPTERA3 
PRESCRIPTIVE PROVISIONS FOR SEISMIC STRENGTHENING OF CRIPPLE WALLS AND SILL PLATE 

ANCHORAGE OF LIGHT, WOOD-FRAME RESIDENTIAL BUILDINGS 

CHAPTERA4 
EARTHQUAKE RISK REDUCTION IN WOOD-FRAME RESIDENTIAL BUILDINGS WITH SOFT, WEAK OR 

OPEN FRONT WALLS 

CHAPTERA5 
EARTHQUAKE HAZARD REDUCTION IN EXISTING CONCRETE BUILDINGS 

ITEM 23b. APPENDIX A - CHAPTERS A6 
CBSC adopts Appendix A, Chapters A6 Reference Standards. 

Notation: . 

CHAPTER AS 
REFERENCED STANDARDS 

Authority: Health and Safety Code Sections 18928, 18928.1, and 18934. 7 
Reference(s): Health and Safety Code Sections 18916, 18928, 18928.1, 18934.7, and 18938 

ITEM 24. APPENDIX 8 
CBSC does no~ adopt Appendix B. . 

APPENDIXB 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS FOR EXISTING BUILDINGS AND FACILITIES 

Notation: 
Authority: Health and Safety Code Sections 18928, 18928.1, and 18934. 7 
Reference(s): Health and Safety Code Sections 18916, 18928, 18928.1, 18934.7, and 18938 

ITEM 25. APPENDIX C 
CBSC does not adopt Appendix C. 

APPENDIXC 
GUIDELINES FOR THE WIND RETROFIT OF EXISTING BUILDINGS 

Notation: 
Authority: Health and Safety Code Sections 18928, 18928.1, and 18934. 7 
Reference(s): Health and Safety Code Sections 18916, 18928, 18928.1, 18934.7, and 18938 

ITEM 26. RESOURCE A 
CBSC does not adopt Resource A. 
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RESOURCE A 
GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 

Notation: 
Authority: Health and Safety Code Sections 18928, 18928.1, and 18934. 7 
Reference(s): Health and Safety Code Sections 18916, 18928, 18928.1, 18934.7, and 18938 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
·FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT (DSA-AC) 

REGARDING PROPOSED CHANGES TO 
THE CALIFORNIA EXISTING BUILDING· CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 10 

2016 CALIFORNIA EXISTING BUILDING CODE 
TRIENNIAL CODE CYCLE 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikem:1t. 

FINAL EXPRESS TERMS 

DSA-AC proposes to amend specific portions of the 2015 International Existing Building 
Code and adopt into the 2016 California Existing Building Code, ·as indicated. 

ITEM 1.00 

CHAPTER 1 
SCOPE AND ADMINISTRATION. 

DIVISION I 
CALIFORNIA ADMINISTRATION 

CHAPTER 1, DIVISION 1- MATRIX ADOPTION TABLE 
Adopting Agency 
Adopt entire California Chapter 
Adopt entire California Chapter as amended 
(amended Sections listed below) 
Adopt only those Sections that are listed below 

Chapter I Section 

1.9.1 

1.9.1.1 

ITEM 1.01 
SECTION1.9 

DIVISION OF THE STATE ARCHITECT 

1.9.1 Division of the State Architect- Access Compliance. 

DGS SSC TP-103 (Rev. 7/14) Final Express Terms 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Be.ii/dings or facilities where accessibility is required for applications listed in California Code of 
Regulations. Title 24. Part 2 (California Building Code). Chapter 1. Section 1.9.1 regulated by the Division 
of the State Architect-Access Compliance shall complv with Title 24. Part 2 . Chapter 11 A or 11 B. as 
applicable under authoritv cited by CA Government Code Section 4450 and in reference cited bv CA 
Government Code Sections 4450 through 4461. 12955.1(c). and CA Health and Safetv Code Sections 
18949.1. 19952 through 19959. · 

1.9.1.1 Adopting agency identification. Division of the State Architect-Access Compliance 
amendments in this code appear preceded with the acronym CDSA-Aci 

ITEM 4.00 

CHAPTER4 
PRESCRIPTIVE COMPLIANCE METHOD 

CHAPTER 4- MATRIX ADOPTION TABLE 
Adopting Agency DSA-AC 
Adopt entire Chapter 
Adopt entire Chapter as amended (amended 
Sections listed below) 
Adopt only those Sections that are listed below x 

Chapter I Section 
41 O (1fil 12aragraQh below title only:) 2S 

ITEM4.01 
SECTION410 

ACCESSIBILITY FOR EXISTING BUILDINGS 

[DSA-ACl Buildings or facilities where accessibifitv is required for applications listed in Title 24. Part 2. 
California Building Code, Chapter 1. Section 1. 9. 1 regulated by the Division of the State Architect-Access 
Compliance shall comply with Title 24. Part 2. California Building Code. Chapter 11A or Chapter 118. as 
applicable. 

410.1 Scope . ... 

ITEM 6.01 

WITHDRAWN 

ITEM 7.01 

WITHDRAWN 

ITEM 8.01 

WITHDRAWN 

DGS SSC TP-103 (Rev. 7/14) Final Express Terms 
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. ITEM 9.01 

WITHDRAWN 

ITEM 10.01 

WITHDRAWN 

ITEM 11.01 

WITHDRAWN 

ITEM 15.01 

WITHDRAWN 

Notation 
Authority: Government Code Section 4450. 
References: Government Code Sections 4450 through 4461, and 12955.1 (c) and Health and Safety 
Code Sections 18949.1, 19952 through 19959. 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT - STRUCTURAL SAFETY (DSA-SS AND DSA.:.SS/CC) 

REGARDING PROPOSED CHANGES TO 
CALIFORNIA EXISTING BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 10 

LEGEND FOR FINAL EXPRESS TERMS (combination of 45-day and 15-day changes) 
1. For 45-day and 15-Day changes, existing California amendments or code language being modified 

appears in italics, with modified language underlined. 
2. For 45-da and 15-Da chan es re ealed text a ears in strikemJt. 

EXPRESS TERMS 

CHAPTER 1 
SCOPE AND ADMINISTRATION · 

Adopt and/or codify specific sections as amended below: 

PROPOSED 
ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed 

below 

Adopt only those 
sections listed below 

Division I -California 
Administration 

j_j_ 

1.9.2 

1.9.2.1 

1.9.2.2 

Final Express Terms 

DSA-SS DSA- Comments 
SS/CC 

x x 

6 ~ 

6 ~ 

6 
~ 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTJON1.1 
GENERAL 

Part 10- 2015 Triennial Code Adoption Cycle 
Division of the State Architect 

Page 1 of24 
4349 

November 2, 2015 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

1.1.1 Title. These regulations shall be known as the California Existing Building Code. may be cited as 
such and will be referred to herein as "this code." The California Existing Building Code is Part 1 O of 
thirteen parts of the official compilation and publication of the adoption, amendment and repeal of building 
regulations to the California Code of Regulations. Title 24. also referred to as the California Building 
Standards Code. This part incorporates by adoption the 2015 International Existing Building Code of the 
International Code Council with necessarv California amendments. 

1.1.2 Purpose. The purpose of this code is to establish the minimum requirements to safeguard the public 
health safetv and general welfare through structural strength. means of egress facilities. stability, access 
to persons with disabilities. sanitation. adequate fighting and ventilation and enemy conservation: safety to 
life and propertv from fire and other hazards attributed to the built environment: and to provide safety to 
fire fighters and emergency responders during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction, alteration, movement, 
enlargement. replacement. repair. equipment. use and occupancy. location, maintenance. removal and 
demolition of everv building or structure or any appurtenances connected or attached to such buildings or 
structures throughout the State of California. 

1.1.3.1 Nonstate-regu/ated buildings, structures and applications. Except as modified by 
local ordinance pursuant to Section 1.·1.a. the following standards in the California Code of 
Regulations. Title 24. Parts 2. 2. 5. 3. 4, 5, 6. 9. 1 O and 11 shall apply to all occupancies and 
applications not regulated by a state agency. 

1.1.3.2 State"regu/ated buildings, structures and applications. The model code. state 
amendments to the model code. and/or state amendments where there are no relevant model 
code provisions shall apply to the following buildings, structures. and applications regulate.d by 
state agencies as specified in Sections 1.2 through 1.14. except where modified by local 
ordinance pursuant to Section 1. 1. 8. When adopted by a state agency, the provisions of this code 
shall be enforced by the appropriate enforcing agency, but only to the extent of authority granted 
to such agency bv the state legislature. 

Note: See Preface to distinguish the model code provisions from the California 
provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California 
State University, and to the extent permitted by California laws. buildings designed and 
constructed by the Regents of the University of California. and regulated by the Building 
Standards Commission. See ?ection 1.2 for additional scope provisions. 

2. Section 1. 3 is reserved for the Board of State Co'mmunitv Corrections. 

3. Section 1.4 is reserved for the Department of Consumer Affairs. 

4. Section 1. 5 is reserved for th~ California Energy Commission. 

5. Section 1. 6 is reserved for the Department of Food and Agriculture 

6. Section 1. 7 is reserved for the Department of Public Health. 
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7. Hotels. motels. lodging houses. apartments. dwellings. dormitories. condominiums. 
shelters for homeless persons. congregate residences. employee housing. factorv-built 
housing and other types of dwellings containing sleeping accommodations with or without 
common toilets or cooking facilities. See Section 1. 8.2. 1. 1 for additional scope provisions. 

8. Accommodations for persons with disabilities in' buildings containing newly constructed 
covered multifamily dwellings. new common use spaces serving existing covered 
multifamily dwellings. additions to existing buildings where the addition·a1one meets the 
definition of "COVERED MULTIFAMILY DWELLING." and new common- use areas 
serving new covered multifamily dwellfngs, which are regulated by the Department of 
Housing and CommunitvDevelopment. See Section 1.8.2.1.2 for additional scope 
provisions. 

9. ·Permanent buildings and permanent accessory buildings or structures constructed within 
mobilehome parks and special occupancv parks regulated by the Department of Housing 
and CommunitvDevelopment. See Section 1.8.2.1.3 for additional scope provisions. 

10. Accommodations for persons with disabilities regulated by the Division of the State 
Architect. See Section 1.9.1 for additional scope provisions. 

11. Public elementarv and secondarv schools. communitv college buildings and state-owned 
or state/eased essential service buildings regulated by the Division of the State Architect. 
See Section 1.9.2 for additional scope provisions. · 

12. Qualified historical buildings and structures and their associated sites regulated by the 
State Historical Building Safety Board with the Division of the State Architect. See Section 
1. 9. 3 for additional scope provisions. 

13. General acute care hospitals. acute psychiatric hospitals. skilled nursing and/or 
intermediate care facilities. clinics licensed by the Department of Public Health and 
correctional treatment centers regulated by the Office of Statewide Health Planning and 
Development. See Section 1. 1 O for additional scope provisions. 

14. Applications regulated by the Office of the State Fire Marshal include, but are not limited 
to. the following in accordance with Section 1. 11: 

14. 1 Buildings or structures used or intended for use as an: 

Final Express Terms 

1. Asylum. jail. prison 

2. Mental hospital. hospital. home for the elderly, children's nurserv. children's home 
or institution. school or any similar occupancy of anv capacitv . · 

3. Theater. dancehall. skating rink. auditorium. assembly hall. meeting hall. 
nightclub. fair building or similar place of assemblage where 50 or more persons 
may gather together in a building. room or structure for the purpose of 
amusement. entertainment. instruction. deliberation. worship. drinking or dining, 
awaiting transportation. or education 

4. Small family day-care homes. large family day-care homes, residential facilities 
and residential facilities for the elderly, residential care facilities 

5. state institutions or other state- owned or state-occupied buildings 

November 2, 2015 
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6. High rise structures 

7. Motion picture production studios 

8. Organized camps 

9. Residential structures 

14.2. Tents. awnings or other fabric enclosures used in.connection with anyoccupancv 

14.3. Fire alarm devices. equipment and systems in connection with any occupancy 

14.4. Hazardous materials, flammable and combustible liquids 

14.5. Public school automatic fire detection. alarm and sprinkler systems 

14. 6. Wild/and-urban interface fire areas 

15. Section 1. 12 is reserved for the State Librarian. 

16. Section 1. 13 is reserved for the Department of Water Resources. 

17. For applications listed in Section 1. 9.1 regulated by the Division of the State Architect
Access Compliance. outdoor environments and uses shall be classified according to 
accessibility uses described in Chapters 11 B. 

18. Section 1.14 is reserved for the California State Lands Commission. 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically 
adopted by a state agency or adopted by a local enforcing agency in compliance with Health and Safetv 
Code Section 18901 et. seq. for Building Standards Law. Health and Safetv Code Section 17950 for State 
Housing Law and Health and Safety Code Section 13869. 7 for Fire Protection Districts. See Section 1.1. 8 
of this code. 

1.1.5 Referenced codes. The codes. standards and publications adopted and set forth in this code, 
including other codes. standards and publications referred to therein are. by title and date of publication. 
hereby adopted as standard reference documents of this code. When this code does not specifically cover 
any subject related to building design and construction, recognized architectural or engineering practices 
shall be employed. The National Fire Codes, standards. and the Fire Protection Handbook of the National 
Fire Protection Association are permitted to be used as authoritative guides in determining recognized fire 
prevention engineering practices. · 

1.1.6 Nonbuilding standards, orders and regulations. Requirements contained in the California 
Existing Building Code, or in anv: other referenced standard. code or document. which are not building 
standards as defined in Health and Safety Code Section 18909, shall not be construed as part of the 
provisions of this code. For non building standards. orders and regulations. see other titles of the California 
Code. of Regulations. 

1.1.7 Order of precedence and use. 

1.1.7.1 Differences. In the event of any differences between these building standards and the standard 
reference documents. the text of these building standards shall govern. 
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. . 
1.1.7.2 Specific provisions. Where a specific provision varies from a general provision. the specific 
provision shall apply. · 

1.1.7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part of 
the California Building Standards Code. Title 24 the most restrictive requirements shall prevail. 

Exception: Detached one-and two-family dwellings, efficiency dwelling units. lodging houses, 
live/work units. townhouses not more than three stories ·above grade plane with a separate means of 
egress. and their accessoJY structures. shall not be required to comply with the California Residential 
Code if constructed in accordance with the California Building Code. 

1.1.B Citv. county, or citv and county amendments. additions or deletions. The provisions of this 
code do not limit the authority of citv. county. or citv and county governments to establish more restrictive 

,~ · and reasonably necessary differences to the provisions contained in this code pursuant to complying with 
Section 1.1.8.1. The effective date of amendments. additions or deletions to this code bva city. countv. or 
citv and countv filed pursuant to Section 1. 1. 8. 1 shall be the date filed. However. in no case shall the 
amendments. additions or deletions to this code be effective any sooner than the effective date of this 
code. 

Local modifications shall complv with Health and Safety Code Section 18941. 5 for Building 
Standards Law. Health and Safetv Code Section 11958 for State Housing Law or Health and Safety Code 
Section 13869. 7 for Fire Protection Districts. 

1.1.8.1 ·Findings and filings. 

1. The citv. county. or city and countv shall make express findings for eaoh amendment. 
addition or deletion ~as.ed upon climatic, topographical or geological conditions. 

Exception: Hazardous building ordinances and programs mitigating unreinforced 
masonry buildings. · 

2. The citv. countv. or citv and county shall file the amendments. additions or deletions 
expressfv marked and identified as to the applicable findings. Cities, counties. cities and 
counties. and fire departments shall file the amendments. additions or deletions. and the 
findings with the California Building Standards Commission at 2525 Natomas Park Drive. 
Suite 130. Sacramento. CA 95833. 

3. Findings prepared by fire protection districts shall be ratified bv the local citv. county or 
city and county and fifed with the California Department of Housing and Community 
Development. Division of Codes and Standards. P. 0. Box 1407. Sacramento, CA 95812-
1407 or 2020 West El Camino Avenue. Suite 250 Sacramento. CA 95833-1829. 

1.1.B.2 Locally adopted energy standards - California Energy Code, Part 6 

In addition to the provisions of Section 1. 1'. 8. 1 of this Part. the provisions of this section shaff apply 
to cities. counties. and city and county adopting local energy standards applicable to buildings and. 
structures subject to the California Enemy Code. Part 6. 

Applicable provisions of Public Resources Code Section 25402. 1 fh)(2) and applicable provisions 
of Section 10-106. Chapter 10 of the California Administrative Code. Part 1 apply to locally 
adopted energy standards amending the California Energy Code. Part 6. · 
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1.1.9 Effective date of this code. Onlv those standards approved by the California Building Standards 
Commission that are effective at the time an application for building permit is submitted shall apply to the 
plans and specifications for. and to the construction performed under. that permit. For the effective dates 
of the provisions contained in this code. see the History Note page of this code. 

· 1.1.1 O Availabllitv of codes. At least one complete copy each of Titles 8, 19. 20. 24 and 25 with -all 
revisions shall be maintained in the office of the building official responsible for the administration and 
enforcement of this code. Each state department -concerned and each citv. countv. or citv and countv shall 
have an up-to-date copy of the code available for public inspection. See· Health and Safety Code Section 
18942(e)(1) and (2). 

1.1.11 Format. This part fundamentally adopts the International Existing Building Code by reference on .a 
chapter by-chapter basis. When a specific chapter of the International Building Code is not printed in the 
code and is marked "Reserved", such chapter of the International Existing Building Code is not adopted as 
a portion of this code. When a specific chapter of the International Existing Building Code is marked "Not 
adopted by the State of California" but appears in the code. it may be available for adoption by focal 
ordinance. 

Those provisions of the model code used as the basis for this part of the California Building Standards 
Code in Title 24. California Code of Regulations. that are not printed herein and are marked "Not adopted 
by the State of California." may be available for adoption by local ordinance. provided such ordinance and 
related model code provisions do not conflict, with Title 24 provisions applicable to the subject occupancy 
or building feature. Such a local ordinance is not subject to the Express Finding and document filing 
requirements of Health and Safety Code Sections 13869. 7. 17958. and 18941.5. 

Note: Matrix Adoption Tables at the front of each chapter mav aid the code user in determining 
which chapter or sections within a chapter are applicable to buildings under the authoritv of a 
specific state agency. but thev are not to be considered regulatory. 

1.1.12 Validitv. If any chapter. section. subsection. sentence. clause or phrase of this code is for any 
reason held to be unconstitutional. contrary to statute. exceeding the authoritv of the state as stipulated by 
statutes or otherwise inoperative such decision shall not affect the validity of the remaining portion of this 
code. 

SECTION 1.9 
DNISION OF THE STATE ARCHITECT 

1.9.1 Division of the State Architect-Access Complianced 

1.9.2 Division of the State Architect-Structural Safetv. 

1.9.2.1 DSA-SS Division of the State Architect-Structural Safetv. 

Application-Public elementary and secondary schools. community colleges and state-owned or 
state-leased essential services buildings. 

Enforcing agencv-The Division of the State Architect- Structural Safety (DSA-SS) has been 
delegated the responsibility and authoritv by the Department of General Services to review and · 
approve the design and observe the construction of public elemeniarv and secondary schools. 
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communitv colleges and state-owned or state-leased essential services buildings. 

· Authority cited-Education Code Section 1731 O and 81142 and Health and Safety Code Section 
16022. 
Reference-Education Code Sections 17280 through 17317. and 81130 through 81147 and Health 
and Safetv Code Sections 16000 through 16023. 

1.9.2.1.1 Applicable administrative standards. 

1. Title 24. Part 1. California Code of Regulations: 

1.1. Sections 4-301. through 4-355, Group 1. Chapter 4. for public elementary and 
secondary schools and community colleges. 

1.2. Sections 4-201 through 4-249, Chapter 4. for sta.te-owned or state-leased essential 
services buildings. · 

2. Title 24, Part 2. California Code of Regulations: [applies to public elementary and 
secondary schools. community colleges and state-owned or state-leased essential 
services bui/ding(s)l: 

2.1. Sections 1.1and1.9.2.1 of Chapter 1. Division I. 

2.2. Sections 102. t 102.2. 102.3. 102.4. 102.5 .. 104.9. 104..10. 104.11. and 106.1 of 
Chapter 1i Division II. 

1.9.2.1.2 Applfcable building standards. California Building Standards Code. Title 24. Parts 2, 
3, 4, 5, 6. 9. 10, 11 and 12. California Code of Regulations. for school buildings, community 
colleges and state-:owned or state-leased essential service buildings. 

The provisions of Title 24, Part 10. as adopted and amended by the Division.of the State 
Architect-Structural Safetv {DSA-SST. shall apply to the applications listed in Section 1.9.2.1. 

The Division of the State Architect-Structural Safety r0SA-SSZ adopts the following building 
standards in Title 24. Part 1 O: · 

Chapters 1. 3 and 4. 

1.9.2.1.3 Amendments. Division of the State Architect-Structural Safetv amendments in this 
code appear preceded with the acronym TDSA-SST. 

Exceptions: 

1. Chapter 3, Sections 317-323-DSA-SS adopts these sections without the use of the 
DSA-SS acronym. · 

1.9.2.2 DSA-SS/CC Division of the State Architect- Structural Safetv/Communitv Colleges 
Application-Communjty Colleges. The Division of the State Architect has been delegated the 
authority by the Department of General Services to promulgate alternate building standards for 
application to communitv colleges. which a community college may elect to use in lieu of standards 
promulgated by DSA-SS in accordance with Section 1.9.2.1. · 

Enforcing agencv-Diliision of the State Architect- Structural Safetv/Community Colleges (DSA
SS/CC) 

The Division of the State Architect has been delegated the authoritv by the Department of General 
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Services to review and approve the design and oversee construction of community colleges 
electing to use the alternative building standards as provided in this section. 

Authoritv cited-Education Code Section -81053. 
Reference-Education Code Sections 81052. 81053, and 81130 through 81147. 

1.9.2.2.1 Applicable administrative standards. 

1. Title 24, Part 1, California Code of Regulations: 

1.1. Sections 4-301through4-355. Group 1. Chapter4. 

2. Title 24, Part 2, California Code of Regulations: 

2. 1. Sections 1. 1 and 1. 9. 2. 2 of Chapter 1. Division I. 

2.2. Sections 102.1. 102.2, 102.3, 102.4, 102.5, 104.9. 104.10. 104.11. and 106.1 of 
Chapter 1. Division II. 

1.9.2.2.2 Applicable building standards. California Building Standards Code, Title 24. Parts2. 
3, 4. 5. 6, 9, 1 O. 11 and 12. California Code of Regulations. 

The provisions of Title 24. Part 1 O. as adopted and amended by the Division of the State 
Architect-Structural Safetv!Communitv Colleges fDSA-SSICCl. shall apply to the applications 
listed in Section 1.9.2.2. 

The Division of the State Architect-Structural Safetv/Community Colleges fDSA-SS/CCl adopts 
the following building standards in Title 24. Part 10: 

Chapters 1. 3 and 4. 

1.9.2.2.3 Amendments. Division of the State Architect-Structural Safetv!Communitv Colleges 
amendments in this code appear preceded with the acronym £DSA-SS!CC1. 

Exceptions: 

1. Chapter 3. Sections 317-323-DSA-SS/CC adopts these sections without the use 
of the DSA-SS/CC acronym. 

' . 
Notation for CDSA..SSJ. 
Authority: Education Code§ 17310 and 81142. and H&S Code §16022. 
Reference:Education Code§§ 17280 through 17317. and 81130 through 81147. and Health and Safety 
Code §§16000 through 16023. · 

Notation for CDSA..SS/CCJ 
Authority: Education Code§ 81053. 
Reference: Education Code§§ 81052. 81053. and 81130 through 81147. 
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. CHAPTER3 
PROVISIONS FOR ALL COMPLIANCE METHODS 

Adopt specific sections as amended below: 

PROPOSED 
ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed 

below 

Adopt only·those 
sections listed below 

301.1 exceRtions 3 

301.1 exceRtions 4 

317 

318 

319 

320 

321 

322 

323 

DSA-SS DSA- Comments 

x 

ts 

ts 
ts 
ts 
ts 
ts 
ts 
ts 

SS/CC 

x 

x 
ts 
ts 
ts 
ts 
ts 
ts 
ts 

SECTION 301 
ADMINISTRATION 

301.1 General. The repair, alteration, change of occupancy, addition or relocation of all existing· buildings 
shall comply with one of the methods listed in Sections 301.1.1 through 301.1.3 as selected by the 
applicant. Sections 301.1.1 through 301.1.3 shall not be applied in combination with each other. Where 
thi$ code requires consideration of the seismic force resisting system of an existing building subject to 
repair, alteration, change of occupancy, addition or relocation of existing buildings, the seismic evaluation 
and design shall be based on Section 301.1.4 regardless of which compliance method is used. 

Exception§.: 

L_Subject to the approval of the code official, alterations complying with the laws in existence at 
the time the building or the affected portion of the building was built shall be considered in 
compliance with the provisions of this code unles$ the building is undergoing more than a 
limited structural alteration as defined in Section 907.4.4. New structural members added as 
part of the alteration shall comply with the International Building Code California Building 
Code. Alterations of existing buildings in flood hazard areas shall comply with Section 701.3. 
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7 2. 11 

t J IP 3401.1.2 Public school buildings 
fDSA-SSl The provisions of Sections 317M:I+ through 32334-23-establish minimum 
standards for earthquake evaluation and design for the rehabilitation of existing buildings for 
use as public school buildings under the jurisdiction of the Division of the State Architect
Structural Safety.(DSA-SS, refer to Section 1.9.2.1) where required by Sections 4-307 and 4-
309(c) of the California Administrative Code. 

The provisions of Sections 317.a44+ through 3233423-also establish minimum standards for 
earthquake evaluation and design for rehabilitation of existing public school buildings currently 
under the jurisdiction of DSA-SS. 

= I I ; J ' 3401.1.3 Community college 
buildings. TDSA-SS/CCT The provisions of Sections 317.a44+ through 323342d-establish 
minimum standards for earthquakey evaluation and desfgn for the rehabilitation of existing 
buildings for use as community college buildings .under the jurisdiction of the Division of the 
State Architect-Structural Safety/Community Colleges (DSA-SS/CC, refer to Section 1.9.2.2) 
where required by Sections 4-307 and 4-309(c) of the California Administrative Code. 

The provisions· of Sectiohs 317.344+ through 3233423-also establish minimum standards for 
earthquake evaluation and design for rehabilitation of existing community college buildings 
currently under the jurisdiction of DSA-SSICC. 

317.1344-+-A- Purpose. 

317.1.13417.1.1 

SECTION 317.344-7 
EARTHQUAKE EVALUATION AND DESIGN 
FOR RETROFIT OF EXISTING BUILDINGS 

317.1.2 3417.1.2 Public school buildings. fDSA-SSl The provisions of Sections 317 -34-1+. through 
323 -3423 establish minimum standards for earthquake evaluation and design for the rehabilitation of 
existing buildings for use as public school buildings under the jurisdiction of the Division of the State 
Architect-Structural Safety (DSA-SS), refer to S.ection 1.9.2.1. · 

The provisions of Section 317.a44+ through 323 ~ also establish minimum standards for 
earthquake evaluation and design for rehabilitation of existing public buildings currently under the 
jurisdiction of DSA-SS. · 

317.1.2.1 3417.1.2.1 Reference to other chapters. For public schools, where reference within 
'this chapter is made to sections in Chapters 16, 17, 18, 19, 21or22, of the California Building 
Code. the provisions in Chapters 16A, 17A, 1BA, 19A, 21A and 22A, of the California Building 
Code, respectively shall apply instead. 

317.1.3 3417.1.3 Community college buildings. TDSA-SS!CCl The provisions of Sections 317 -34-1+ 
through 323 -342-3 establish minimum standards for earthquake evaluation and design for the 
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rehabilitation of existing buildings for u~e as community college buildings under the jurisdiction of the 
Division of the State Architect-structural Safety/Community Colleges (DSA-SS/CC), refer to Section· 
1.9.2.2. . 

The provisions of Section 317 M:f-7 through 323 J423 also.establish minimum stanctards for 
earthquake evaluation and design for rehabili(ation of existing community college buildings currently 
under the jurisdiction of DSA-SSICC. 

· 317.1.3.1 3417.1.3.1 Reference to other chapters. For community colleges, where reference 
within this chapter is made to sections in Chapters 17 or 18, of the California Bw7ding Code. the 
provisions in Chapters 17 A and 1 BA. of the California Building Code respectively shall apply 
instead. 

~ ~ Scope. All modifications, structurally connected additions and/or repairs to -exit?ting 
structures or portions thereof shall, at a minimum, be designed and constructed to resist the effects of 

,'.l': seismic ground motions as provided in this section. The structural system shall be evaluated by a 
'registered design professional and, if not meeting or exceeding the minimum seismic design performance 
.; requirements of this section, shall be retrofitted in compliance with these requirements. 

Exception: Those structures for which Section 317.3 ~determines that assessment is not 
required, or for which Section 317. 4 M1+.4 determines that retrofit is not needed, then only the 
requirements of Section 317.11 3417.11 apply. · 

317.3 J44.7,3 Applicability. 

317.3.1 3417~3.1 

317.3.2 3417.3.2 Public school buildings. CDSA-SST For public schools, the provisions of Section 
317 M:f-7 apply when required in accordance with Sections 4-307 and 4-309(c) of the California 
Administrative Code , Tit!-0 24, P-art 1. 

317.3.3 3417.3.3 Community college buildings. fDSA-SS/CCT For community colleges, the 
provisions of Section 317 J44..7 apply when required in accordance with Sections 4-307 and 4-309(c) 
of the California Administrative Code . Titf-0 24, Part 1. 

317.4 341+.4 Evaluation required .. /f the criteria in Section 317.3 3417.3 apply to the project under 
consideration, the design professional of record shall provide an evaluation in accordance with Section 
317 .a44-7 to determine the seismic performance of the building in its current configuration and condition. If 
the structure's seismic performance as required by Section 317.5 3417.5 is evaluated as satisfactory and ·· 
the peer reviewer(s), when Method B of Section 321 .a4U is used, concur, then no structural retrofit is 
required. 

317.5 341.+.s Minimum seismic design performance levels for structural and nonstructural 
components. Following the notations of ASCE 41, the seismic requirements for design and assessment 
are based upon a prescribed Earthquake Hazard Level (BSE-1 f::j, BSE-2J::J., BSE-1 E. BSE-R or BSE-C), a 
specified structural performance level (S-1 through S-5) and a non-structural performance level (N-A 
through N-~). The.minimum seismic performance criteria are given in Table 317.5J4.:1.+.:.a according to 
the Building Regulatory Authority and the Risk Category as determined (n Chapter 16 of the California 
Building Code. or by the regulatory authority. The building shall be evaluated in accordance with a Tier 3 
Systematic Evaluation and Retrofit per ASCE 41 Chapter 6 for at-both the Level 1 and Level 2 
performance levels, and the more restrictive requirements shall apply. 

Basia Safety Earthquake 2 (BSE 2) in ASCE 41 shall be same as Rfsk Tar~ted Maxlm1:1m Censldered 
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Earthquake (.n.l/CE;J in ASCE 7. Probabflis,tic respor:ise speot.ra defir:ilng other Earthquake Haza.rd Levels 
shaH be de'le.Joped us.ir:ig slte speet!iG gro(;{f}d motlons ir:i acoordar:ice w!tf:l ASCE 7 Section 21.2 utf!lzlng 
the .'\Jext Genorat.ioR AttenuatlOR (,'\'GA) relations used for the 2008 USGS se.ismlo hazards maps f.or 
Western United States (WUS). When supported by data and analysis, other NGA relatier:is, that v,rere not 
used for the 2008 USGS maps, shaU be peFFRlttod as additions or substitutions. No fewer than three NGA 
re.'Btlons shaU be utf!ized. RospoRso spectra sha!!incorpor:ate the Fisk coe:fficieRt Ca porASCE 7 Section 
21.2.1.1 

Groood motion response history ana.1ysls sha!J be as set forth in ASCE 7 Chapter 16, Sectlon 17.3 or 
Section 18.2.3. 

Exception: If the floor area of an addition is greater than the larger of 50 percent of the floor area of 
the original building or 1, 000 square feet (93 m2

), then the Table 317. 5 .J4-1+..5 entries for BSE-R {Q[ 
BSE-1E) and BSE-C are replaced by BSE-1N. and BSE-2.t:J., respectively. 

TABLE 317.5 M41.6 SEISMIC PERFORMANCE REQUIREMENTS BY BUILDING REGULA TORY 
AUTHORITY AND RISK CATEGORY. ALL BUJLD/A'GS NOTRJii.GULATED BYDSA ARE 

'ASSIGNED AS "STATE- OWA.'&D;" 

Building Regulatory Authority 

Division of the State Architect - Publio so/:Jools (DSA-SS) 
Division of the State Architect - P.ubUc schools lDSA-SSJ 
Division of the State Architect - P.11bllo so/:Jools (DSA-SS) 
Division of the State Architect - Comm1:1Rity college 

· DSA-SS/CC 
Division of the State Architect - DSA-SS/CC 
Division of the State Architect- CoFFlm(;{f}ity college 
DSA-SS/CC 

Risk 
Category 

II, III 
IV 

I, IJ,llJ 

Ill 

IV_ 

PERFORMANCE CRITERIA 

Level 1 Leve/2 

BSE-111., S-3, N-BG BSE-211., S-5, N-De 
BSE-111., S-2, N-BG BSE-211., S-4, N-D 
BSB-111., S-2, N-AG BSE-211., S-4, N-D 

BSE-1 ER, S-3, N-CD BSE-211., S-5, N-~ 

BSE-1ER, S-3, N-00 BSE-211., S-5, N-~ 

BSE-1ER, S-2, N-B BSE-211., S-4, N-DG 

4-: ASCE 41 provides acceptance criteria (e.g. m, rotation) for Immediate Occupancy (S1), Life 
Safety (S3), and Collapse Prevention (85), and specifies in Sections 2.3.1.2.1and2.3.1.4.1 the 

-method to interpolate .tf:lat..values for S-2 and S-4, respectively, are te be deteFFRined by 
interpolation between tho adjacent performance l<Y1.el v.a!ues. 

The reql:lf.red method of interpolation ls as f.o!lows: 

For Je•1a1 S 2, the acceptance '/Blue is 413 of the sum of the tabulated value for !mmodiate 
Oooupancy (JO leveQ and f:oN!oe the tabulated 'la!oo f.or the Life Safety (LS Jew;!). 

t=or!evel S 4, the acceptance '1{1lue is one half the sUFR of the valf;Je f.or the LS love.' and the 
'L8tue for tf:le Co11.apse 0 re11enfon (CD) level .,9 •• U •• r •• I I f • 

For nonstructural components, N-A corresponds to the Operational ./-0 level, N-B to the 
Position Retention. and N-C to the Life Safety./::& level, and N-D to the Not Considered 
H-azards Reduced (HR level). · 

t=or evaluat!or:i procedures, rv B shall be the same as for .'ri.! A. Where nUFRerioa.' values are 
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used, the values for A.' B are one ha.'f the 8(;JfF1 of the apprepriate .'O and LS •1a-Jues. Wher.e .'O 
or GP va!ues are not given by ASCE 41, then the LS 'la!ws are permitted to be substituted. 

2. Buildings evaluated and retrofitted lo meet the requirements for a new building, Chapter 16 of the 
California Building Code, P.art2, Title 24, in accord~nce with the exception in Section 319.1 
-3449:4, are deemed to meet the· seismic performance requirements of this section. 

317.6 -344h6 Retrofit required. Where the evaluation indicates the building does not meet the required 
·performance objectives of this section, the owner shall take appropriate steps ·to ensure that the building1s 
structural system is retrofitted in accordance with the provisions of Section 317 M-4+. Appropriate steps 
are either: 1) undertake the seismic retrofit as part of the additions, modifications and/or repairs of the 
structure; or 2) provide a plan, acceptable to the building official, to complete the seismic retrofit in a timely 
manner. The relocation or moving of an existing building is considered to be an alteration requiring filing of 
the plans and specifications approved by the building official. 

317.7 344:+:1 The additions, modification or repair to any existing building are permitted to be prepared in 
accordance with the requirements for a new building, Chapter 16, of the California Building Code. Part-2, 
Title 24, C.C.R., 2007 edltfon, applied to the entire building. 

"' . 317.8 344+.B The requirements of ASCE 41 Chapter 14 .g are to apply to the use of seismic isolation or 
· passive energy systems for the repair, modification or retrofit of an existing structure~ When seismic 

isolation or passive energy dissipation is used, the project must have project peer review as prescribed in 
Section 322 J422. 

317.9J4:1..:h9 Any construction required by this chapter shall include structural obseNation by the 
registered design professional who is responsible for the structural design in accordance· with Section 
319.10 3419.10. . 

MZ1fl. 3417.10 Where Method B of Section 321 -3424- is used or is required by Section 319. 7 ~, the 
proposed method of building evaluation and design procedures must be accepted by the building official 
prior to the commencement of the work. · 

317.11 3417.11 Voluntary lateral-force-resisting system modifications. Where the exception of 
Section 317.2 -344+:2 applies, modifications of existing structural components and add;t;ons of new 
structural components that are initiated for the purpose of improving the seismic performance of an 
existing structure and that are not required by other portions of this chapter are permitted under the 
requirements· of Section 319.12 3419.12. · 

SECTION 318 MUI 
DEFINITIONS 

318.1 ~. In addition to the definitions given in Section 202 .J4.G2, for the purposes of Sections 317 
M4+ through 323 .a423, certain terms are defined as follows: 

ADDITION means any work that increases the floor or roof area or the volume of enclosed space of an 
existing building, and is stnictural/y attached to the existing building by connections that are required for 
transmitting vertical or horizontal loads between the addition and the existing structure. 

ALTERATION rrieans any change within or to an existing building, which does not increase and may 
decrease the floor or roof area or the volume of enclosed space. 
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BSE-C RESPONSE ACCELERATION PAAAMETERS are tf:le parameters {S;ir.s-aRfi 
S~ taken frOFR 5 peroent /.50 year mwdmfJFR direotfon speotra! response aooe-.leratieR 01JP10s or by a Site 
Speolfio Response SpeotrtJm dev-elopedln aooordanoe wltf:I SeoUon 3417. 5. 'la.I.ties f-or BSE C rwed not 
be groater than those for BSE 2. 

BSE-R RESPONSE ACCELERATIONPARAMETERS are the parameters (Sxs 
and-S~) ta/fen from 20 peroent 150 year maxfmfJFR df[!3otion speotra/ rosponse aooeleFBtion GlJt'/OS or by 
a Site Specifio Response Speotr.1m de\reloped fn aooordanoe wltf-1 SeatkJn 3417. 5. ValtJes for BSE R 
need not be greater tf:lan those for BSE 1. 

BUILDING OFFICIAL is that individual within the agency or organization cbarged with responsibility for 
compliance with the requirements of this code. For some agencies this person is termed the "enforcement 
agent." 

DESIGN is the procedure that includes both the evaluation and retrofit design of an existing component, 
element or structural system, and design of a new component, element or structural system. 

ENFORCEMENT AGENCY (Authority Having Jurisdiction in ASCE 41) is the agency or organization 
charged with responsibility for agency or organizatio!1 compliance with the requirements of this code. 

METHOD A refers to the procedures prescribed in Section 320 -342G. 

METHOD B refers to the procedures allowed in Section 321 .J424.. 

MOD/FICA TIONS. For this chapter, modification is taken to include repairs to structures that have been 
damaged. 

N-A, N-B, N-C, N-D,-N../i are seismic nonstructural component performance measures as defined in 
ASCE 41. N-A corresponds to the highest performance level, and N-Cf) the lowest, while N-QE is not 
considered. · 

PEER REVIEW refers to the procedures contained in Section 322 -d422. 

REPAIR as used in this chapter means the design and construction work undertaken to restore or 
enhance the structural and nonstructural load-resisting system participating in the lateral response and 
stability of-a structure that has experienced damage from earthquakes or other destructive events. 

S-1, S-2, S~3, $-4, S-5, S-6 are seismic structural performance measures as defined in ASCE 41. S-1 
corresponds to the highest performance level, and S-5 the lowest, while S-6 is not considered. 

SPECIFIC PROCEDURES are the procedures listed in Section 319.1.1 3419.1.1. 

STRUCTURAL REPAIRS are any changes affecting existing or requiring new structural components 
primarily intended to correct the effects of damage, deterioration or impending or actual failure, regardless 
of cause. 

SECTION 319 M49 
-SEISMIC CRITERIA SELECTION FOR EXISTING BUILDINGS 

MM 341-9.4 Basis for evaluation and design. This section determines what technical approach is to be 
used for the seismic evaluation and design for existing buildings. For those buildings or portions of 
buildings for which Section 317 -344+ requires action, the procedures and limitations for the evaluation of 
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existing buildings and design of retrofit systems and/or repair thereof shall be implemented in accordance 
with this section. 

One of the following approaches must be used: 

· 1. Method A of Section 320 J420; 

2. Method B of Section 321 -3424, with independent review of a peer reviewer as required in Section 
322~;or 

3. For state-owned buildings only, the use of one of the specific procedures listed in Section 319. 1. 1 
3419.1.1. 

When Method B is chosen it must be approved by the building official, and, where applicable, by the peer 
reviewer. All referenced standards in ASCE 41 shall be replaced by referenced standards listed in Chapter 

· 35 of the California Building Code th,i.s oode. 

Exceptions: 

1. 

2. [DSA-SS & DSA-SS/CC] For public schools and community colleges constructed to the 
requirements of California Building Code, 2007 or later edition, that code is permitted to be used in 
place of those specified in Section 319.1 3419.1 provided the building complies with Seismic Design 
Category D or higher. 

319.1.13419.1.1 

319.1.2 3419.1.2 When a design project is begun under Method B the selection of the 
peer reviewer is subject to the approval of the building official. Following approval by the 
peer reviewer, the seismic criteria for the project and the planned evaluation provisions 
must be approved by the building official. The approved seismic criteria and evaluation 
provisions shall apply. Upon approval of the building official these are permitted to be 
modified. 

319.1.3 3419.1.3 For state-owned and community college buildings, where unreinforced 
masonry is not bearing, it may be used only to resist applied lateral loads. Where 
unreinforced masonry walls are part of the structure they must be assessed for stability 
under the applicable nonstructural evaluation procedure. 

319.1.4 3419.1.4 Public schools~ fDSA-SS, DSA-SS/CCl For public schools, 
unreinforc~d masonry shall not be used to resist in-plane or out-of-plane sei~mic forces or 
superimposed gravity loads. 

319.1.5 3419.1;5 Public schools. [DSA-SS, DSA-SS/CCl For public schools of /ight
frame construction, horizontal diaphragms and vertical shear walls shall consist of either 
diagonal lumber sheathing or structural panel sheathing. Braced horizontal diaphragms 
may be acceptable when approved by DSA. Straight lumber sheathing may be used in 
combination with diagonal or structural panel sheathing as diaphragms or shear walls. 
Let-in bracing, plaster (stucco), hollow clay tile, gypsum wallboard and particleboard 
sheathing shall not be assumed to resist seismic forces. 
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319.2 3419.2 Existing conditions. ThfJ existing condition and properties of the entire structure must 
be determined and documented by thorough inspection of the structure and site, review of all available 
related construction documents, review of geotechnical and engineering geologic reports, and 
performance of necessary testing and investigation. Where samples from the existing structure are 
taken or in situ tests are performed, they shall be selected and interpreted in a statistically appropriate 
manner to ensure that the properties determined and used in the evaluation or design are 
representative of the conditions and structural circumstances likely to be encountered in the structure 
as a whole. Adjacent structures or site features that may affect the retrofit design shall be identified. 

The entire /oa.d path of the seismic-force-resisting system shall be determined, documented and 
evaluated. The .toad path includes all the horizontal and vertical elements participating in the structural 
response: such as diaphragms, diaphragm chords, diaphragm collectors, vertical elements such as 
walls frames, braces; foundations and the connections between the components and elements of the 
load path. Repaired or retrofitted elements and the standards under which the work was constructed 
shall be identified. 

Data collection in accordance with ASCE 41 Section 6.2 ~ shall meet the following minimum levels: 

1. ( 

2. f DSA-SS, DSA-SS/CCl For public schools and community college buildings constructed in 
conformance with the Field Act, the "Usual" level as defined in ASCE 41, Section 6.2. 2 ~-

3. [DSA-SS, DSA-SS/CCl For public schools and community college building's not constructed in 
conformance with the Field Act, the "Comprehensive" level as defined in ASCE 41, Section 6.2.3 
2.2.6.3. 

Concrete material requirements and testing for public school and community college buildings shall also 
comply with Sections 1911A4944A and 1909.51913.5, of the California Building Code: respectively. 

Qualified test data from the original construction may be accepted, in part or in whole, by the enforcement 
agency to fulfill the data collection requirements. 

Exceptions: 

1. The number of samples for data collection may be adjusted with approval of the enforcement 
agency when it has been determined that adequate information has been obtained or 
additional information is required. 

2. Welded steel moment frame connections of buildings that may have experienced potentially 
damaging ground motions shall be inspected in accordance with Chapters 3 and 4, FEMA 352, 
Recommended Post Earthquake Evaluation and Repair Criteria for Welded Moment-Frame 
Construction for Seismic Applications (July 2000). 

Where original building plans and specifications are not available, "as-built" plans shall be prepared that 
depict the existing vertical and lateral structural systems, exterior elements, foundations and nonstructural 
systems in sufficient detail to complete the design. 

Data collection shall be directed and obseNed by the project structural engineer or design professional in 
.charge of the design. 

319.3 3419.3 Site geology and soil characteristics. Soil profile shall be assigned in accordance with the 
requirements of Chapter 18 of the California Build;ng Code. 
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319.4 3419.4 Risk categories. For purpos.es of earthquake-resistant design, each structure shall be· 
placed in one of the risk categories in accordance with the requirements of the California Building Code 
th.is oode. 

319.5 341-9.S Configuration requirements. Each structure shall be designated structurally regular or 
irregular in accordance with the requirements of ASCE 411 Sections 7.3.1.1.12.4.1.1.1. to 7.3.1.1.4 
2.4.1.1.4. 

319.6 3449.6 General selection of the design method. The requirements of Method B (Section 321 
-3424) may be used for any existing building. 

319.7 34493 Prescriptive selection of the design method. The· requirements of Method A (Section 320 
-3420) or the specific procedures for ;:ipp/icable building types given in Section 319.1.1 3419.1.1 are 
permitted to be used except under the following conditions, where the requirements of Method B (Section 
321 -3424) must be used. 

319.7.1 3419.7.1 When the building contains prestressed or post- tensioned structural componentS 
(beams, columns, walls or slabs) or contains precast structural components (beams, columns, walls 
or flooring systems). 

319.7.2 3419.7.2 When the building is classified as irregular in vertical or horizontal plan by application 
of ASC~ 7 Section 12.3 and/or ASCE 41, Sections 7.3.1.1.12.4.1.1.1. to 7.3.1.1.42.4.1.1.4, 
unless the irregularity is demonstrated not to affect the seismic performance of the building. 

Exception: If the retrofit design removes the configurational attributes that caused the building to 
be classified as ir(egular, then Section 319.7.2 3419.7.2 does not apply and Method A may be 
used. 

319.7.3 3419.7.3· For any building that is assigned to Risk Category IV. · 

319.7.4 3419.7.4 For any building using undefined or hybrid structural systems. 

319.7.5 3419.7.5 When seismic isolation or energy dissipat;on systems are used in the retrofit or 
repair, either as part of the existing structure or as part of the modifications. 

319.7.6 3419.7.6 When the height of the structure exceeds 240 feet (73152 mm). 

319.7.7 When ASCE 41 is the evaluation standard and its application requires the use of nonlinear 
procedures. 

319.8 341-9.8 Strength requirements. All components of the lateral-force-resisting system must have the 
strength to meet the acceptance criteria prescribed in ASCE 41, Chapter z -3, or as prescribed in the 
applicable Appendix A chapter of this codethe IEBC if a specific procedure in Section 319.1.1 3419.1.1 is 
used. Any component not having this strength shall have its capacity increased by modifying or 
supplementing its strength so that it exceeds the demand, or the demand is reduced to less than the 
existing strength by making other modifications to the structural system. 

Exception: A component's strength is permitted to be less than that required by the specified seismic 
load combinations if it can be demonstrated that the associated reduction in seismic performance of 
the component or its removal due to the failure does not result in a structural system that does not 
comply with the required performance objectives of Section 317 -344-7. If this exception is taken for a 
component, then it cannot be considered part of the primary lateral-load- resisting system. 

319.9 341-9..9 Nonstructural component requirements. Where the nonstructural performance levels 
required by Section 317 -344+, Table 317.5-344-+:a are N-W or higher, mechanical, electrical and 
plumbing components shall comply with the provisions of ASCE 41, Chapter 13 44, Section 13.2 4:1-,.2. 
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Exception: Modifications to the proced,ures and criteria may be made subject to approval by the 
building official, and concurrence of the peer reviewer if applicable. All reports and correspondence 
shall also be forwarded to the building official. 

319.10 3419.10 Structural observation, testing and inspection. Structural, geotechnica/ and 
construction observation, testing and inspection as used in this section shall mean meeting the 
requirements of Chapter 17 of the California Building Code. with a minimum allowable level of 
investigation corresponding to seismic design category (SDC) D. At a minimum the project site will be 
visited by the responsible design professional to observe existing conditions and to review the 
construction work for general compliance with approved plans, specificatiohs and applicable structural 
regulations. Such visits shall occur at significant construction stages and at the completion of the structural 
retrofit. Structural observation shall be provided for all structures. The plan for testing and inspection shall . 
be submitted to the building official for review and approval with the application for permit. 

Additional requirements: For public schools and community colleges, construction material testing, 
inspection and observation during construction shall also comply with Section 4-333 of the California 
Administrative Code. P.art 1, Title 24. 

319.10.1 3419.10.1 The registered design professional, or their designee, responsible for the 
structural design shall be retained to perform structural observation and independently report to the 
owner of observations and findings as they relate to adherence to the permitted plans and good 
workmanship. · 

- - -

319.10.2 3419.10.2 At the conclusion of construction, the structural observer shall submit to the 
enforcement agency and the owner a final written statement that the required site visits have been 
made, that the work, to the best of the structural observers knowledge and belief, is or is not in 
general conformity to the approved plans and that the observed structural deficiencies have been 
resolved and/or listing those that, to the best of the structural observers knowledge and belief, have 
not been satisfactorily corrected. 

319.10.2.1 3419.10.2.1 The requirement for structural observation shall be note.d and prominently 
displayed on the front sheet of the approved plans and incorporated into the general notes on the 
approved plans. · 

319.10.2.2 3419.10.2.2 Preconstructlon meeting. A preconstruction meeting is mandatory for 
all projects which require structural observation. The meeting shall include, but is not limited to, 
the registered design professional, structural observer, general constructor, affected 
subcontractors, the project inspector and a representative of the enforcement agency (designated 
alternates may attend if approved by the structural observer). The structural observer shall 
schedule and coordinate this meeting. The purpose of the meeting is to identify and clarify all 
essential structural components and connections thafaffect the lateral and vertical load systems 
and to review scheduling of the required observations for the project's structural system retrofit. 

319.11 3419.11 Temporary actions. When compatible with the building use, and the time phasing for 
both use and the retrofit program, temporary shoring or other structural. support is permitted to be · 
considered. Temporary bracing, shoring and prevention offa/ling hazards are permitted td be used to 
qualify for Exception 1 in Section 319.123419.12 that allows inadequate capability in some existing 
components, as long as the required performance levels given in Section .J44+ 317 can be provided by 
the permanent structure. The consideration for such temporary actions shall be noted in the design 
documents. 

319.12 3419.12 Voluntary modifications to the lateral-force resisting system. Where modifications of 
existing structural components and additions of new structural components are initiated for the purpose -0f 
improving the lateral-force resisting strength or stiffness of an existing structure and they are not required 
by other sections of this code, then they are permitted to be designed to meet an approved seismic 
performance criteria provided that an engineering analysis is submitted that follows: 
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1. The capacity of existing structural cqmponents required to resist forces is not reduced, unless it can 
be demonstrated that reduced capacity meets the requirements of Section 319.8~. 

2. The lateral loading to or strength requirement of existing structural components is not increased 
beyond their capacity. ' 

3. New structural components are detailed.and connectedio the existing structural components as 
required by the California Building Code thfs oode for new oonstr . ..iotion. 

4. New or relocated nonstructural components are detailed and connected to existing or new 
structural components as required by the California Building Code thJs oode for new oonstruotion. 

5. A dangerous condition is not created. 

Use of ASCE 41 Tier 1 and Tier 2 deficiencv only retrofit procedures are pre-approved for use where 
Section 317.3 does not require an assessment. · 

319.12.1.13419.12.1.1 

319.12.2 3419.12.2 Public schools and community colleges. CDSA-SS, DSA-SS!CCl When 
Section 319.12 3419.12 is the basis for structural modifications, the approved design documents 
must clearly indicate the scope of modifications and the acceptance criteria for the design. 

SECTION~~
METHODA 

320.1 342lJ.1 General. The retrofit design shall employ the Linear Static or Linear Dynamic Procedures of 
ASCE 41, Section 7.4.1-&J,..1.or7.4.2 ~. and comply with the applicable general requirements of 
ASCE 41, Chapters Q-2-and Z-3. The earthquake hazard level and performance level given specified in 
Section 317.5 3417.5 for the building's iisk category shall be used. Structures shall be designed for 
'Seismic forces coming from any horizontal direction. 

Exception: Tho ASCE 41 Simplified RohabiHtatlon Method of Chapter 10 maybe 1JSed .if the Leve.' 1 
soismfo performance level is S 3 or lower; the btJi.'ding's struotura.1 system is one of tf:ie primary 
building types desoribedjn ASCE 41, Table 10 2, andASCE 41, Table 10 1 permfts ft use for the 
bui!dlng height. 

SECTION fil 3424-
METHOD B 

321.1-3424-.4 The existing or retrofitted structure shall be demonstrated to have the capability to sustain 
the deformation response due to the specified earthquake ground motions and meet the seismic 
performance requirements of Section 317 -3447. The registered design professional shall provide an 
evaluation of the response of the existing structure in its modified configuration and condition to the 
ground motions specified. If the building's seismic performance is evaluated as satisfactory and the peer 
reviewer(s,) and the enforcement agency concurs, then no further structural modifications of the lateral
load-resisting system are required. 

When the evaluation indicates the building does not meet the required performance levels given in Table 
317.5 ~for the risk category, then a retrofit and/or repair design shall be prepared that provides a 
structure that meets these performance objectives and reflects the appropriate consideration of existing 
'conditions. Any approach to analysis and design is permitted to be used, provided.that the approach shall 
be rational, shall be consistent with the established principals of mechanics and shall use the known 
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performance characteristics of materials an.d assemblages under reversing loads typical of severe 
earthquake ground motions. · · 

Exception: Further consideration of the structure's seismic performance may be waived by the 
enforcement agency if both the registered design professional and peer reviewer(s) c.onclude that the 
structural system can be expected to perform at least as well as required by the provisions of this 
section without completing an analysis of the structure's compliance ·with these requirements. A 
detailed report shall be submitted to the responsible building official that presents the reasons and 
basis for this conclusion. This report shall be prepared by the registered design professional. The peer 
reviewer(s) shall concur in this conclusion and affirm to it in writing. The building official shall either 
approve this decision or require completion of the indicated work specified in this section prior to 
approval. 

321.2 3421.2 The approach, models, analysis,procedures, assumptions on material and system behavior 
and conclusions shall be peer reviewed in accordance with the requirements (Jf Section 322 -342:2-and · 
accepted by the peer reviewer(s). 

Exceptions: 

1. The enforcement agency may perform the work of peer review when qualified staff is available 
within the jurisdiction. 

2. The enforcement agency may modify or waive the requirements for peer review when 
appropriate. 

321.2.1 3421.2.1 The approach used in the development of the design shall be acceptable to the peer 
reviewer and the enforcement agency and shall be the same method as used in the evaluation of the 
building. Approaches that are specifically tailored to the type of building, construction materials and 
specific building characteristics may be used, if they ar:e acceptable to the independent peer reviewer. 
The use of Method A allowed procedures may also be used under Method B. 

321.2.2 3421.2.2 Any method of analysis may be used, subject to acceptance by the peer reviewer(s) 
and the building official. The general requirements given in ASCE 41, Chapter§. 6 and 7-2, shall be 
complied with unless exceptions are accepted by the peer reviewer(s) and building official. Use of 
otherthanASCE 41 procedures in Method B requires building official concurrence before 
implementation 

321.2.3 3421.2.3 Prior to imp(ementation, the procedures, methods, material assumptions and 
acceptance/rejection criteria proposed by the registered design professional will be peer reviewed as 
provided in Section 322 -3422. Where nonlinear procedures are used, prior to any analysis, the 
representation of the seismic ground motion shall be reviewed and approved by the peer reviewer(s) 
and the building official. 

321.2.4 3421.2.4 The conclusions and design decisions shall be reviewed and accepted by the peer 
reviewer(s) and the building official. 

SECTION322 ~ 
PEER REVIEW REQUIREMENTS 

322.1 3422.1 General. Independent peer review is an objective, technical review by knowledgeable 
reviewer(s) experienced in the structural design, analysis.and performance issues involved. The 
reviewer(s) shall examine the available information on the condition of the building, the basic engineering 
concepts employed and the recommendations for action. 

322.2 3422.2 Timing of independent review. The independent reviewer(s) shall be selected prior to 
initiation of substantial portions of the design and/or analysis work that is to be reviewed, and review shall 
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start as soon as practical after Method B is. adopted and sufficient information defining the project is 
available. 

322.3 3422-.3 Qualifications and terms of employment. The reviewer(s) shall be independent from the 
design and construction team. 

322.3.1 3422.3.1 The reviewer(s) shall have no othefinvolvement in the project before, during or after 
the review, except in a review capacity. 

322.3.2 3422.3.2 The reviewer(s) shall be selected and paid by the owner and shall have technical 
expertise in the evaluation and retrofit of buildings similar to the one being reviewed, as determined by 
the enforcement agency. 

322.3.3 3422.3.3 The reviewer (or in the case of review teams, the chair) shall be a California-licensed 
structural engineer who is familiar with the technical issues and regulations governing the work to be 
reviewed. 

Exception: Other individuals with acceptable qualifications and experience may be a peer 
reviewer(s) with the approval of the building official. 

322.3.4 3422.3.4 The reviewer shall serve through completion of the project and shall not be 
terminated except for failure to perform the duties specified herein. Such termination shall be in writing 
with copies to the enforcement agency, owner and the registered design professional. When a 
reviewer is terminated or resigns, a qualified replacement shall be appointed within 1 O working days, 
and the reviewer shall submit copies of all reports, notes and correspondence to the responsible 
building official, the owner and the registered design professional within 1 O working days of such 
termination. 

322.3.5 3422.3.5 The peer reviewer shall have access in a timely manner to all documents, materials 
and information deemed necessary by the peer reviewer to complete the peer review. 

322.4 3422.4 Scope of review. Review activities shall include, where appropriate, available construction 
documents; design criteria and representative observations of the condition of the structure, all inspection 
and testing reports, including methods of sampling, analytical models and analyses prepared by the 
registered design professional and consultants, and the retrofit or repair design. Review shall include 
consideration of the proposed design approach, methods, materials, details and constructability. Changes 
observed during construction that affect the seismic-resisting system shall be reported to the reviewer in 
writing for review and recommend9.tion. · 

·~ ~ Reports. _The reviewer(s) shall prepare a written report to' the owner and building official 
that covers all aspects of the review performed, including conclusions reached by the reviewer(s). Reports 
shall be issued after the schematic phase, during design development, and at the completion of 
construction documents but prior to submittal of the project plans to the enforcement agency for plan 
review. When acceptable to the building official, the requirement for a report during a specific phase of the 
project development may be waived. 

Such reports should include, at the minimum, statements of the following: 

1. Scope of engineering design peer review with limitations defined. 

2. The status of the project documents at each review stage. 

3. Ability of selected materials and framing systems to meet performance criteria with given loads and 
configuration. · ' 

4. Degree of structural system redundancy and the deformation compatibility among structural and 
. nonstructural components. 
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5; Basic constructability of the retrofit or: repair system. 

6. Other recommendations that would qe appropriate to the specific project. 

7. Presentation of the conclusions of the reviewer identifying any areas that need further review, 
investigafion and/or clarification. 

8. Recommendations. 

The last report prepared prior to submittal of permit documents to the enforcement agency shall 
include a statement indicating that the design is in conformance with the approved evaluation and 
design criteria · · 

322.6 3422.6 Response and resolutions. The registered design professional shall review the report from 
the reviewer(s) and shall develop corrective actions and responses as appropriate. Changes observed 
during construction that affect the seismic-resisting system shall be reported to the reviewer in writing for 

· review and recommendations. All reports, responses and resolutions prepared pursuant to this section 
shall be submitted to the responsible enforcement agency and the owner along with other plans, 
specifications and calculations required. If the reviewer resigns or is terminated prior to completion of the 
project, then the reviewer shall submit copies of all reports, notes and correspondence to the responsible 
building official, the owner and the registered design professional within 1 O working .days of such 
termination. 

;J22J_ 3422.7 Resolution of conflicts. When the conclusions and recommendations of the peer reviewer 
conflict with the registered design professionaf's proposed design, the enforcement agency shall make the 
final determination of the requirement for the design. 

SECTION 323 -3423 
ADDITIONAL REQUIREMENTS FOR PUBLIC 

SCHOOLS AND COMMUNITY COLLEGES fDSA-SS, DSA-SS/CCl 

The requirements of Section 323 M23 apply only to public schools under the jurisdiction of the Division of 
the State Architect-Structural Safety (DSA-SS, refer to Section 1. 9. 2. 1) and community colleges under the 
jurisdiction of the Division of the State Architect-Structural Safety/Community Colleges (DSA-SSICC, refer 
to Section 1.9.2.2). Refer to Seotlon 1.9.2.2. 

• 323.1 3423.1 Evaluation and design criteria report. During the schematic phase of the project, the 
owner or the registered design professional in charge of the design shall prepare and sign an Evaluation 
and Design Criteria Report in accordance with Part 1, Title 24, C. C. R., Section 4-306 or 4-307(a) of the 
California Administrative Code. The report shall be submitted to the DSA for review and approval prior to 
proceeding with design development of the rehabilitation . 

. The Evaluation and Design Criteria Report shall: 

1, Identify the building(s) structural and nonstructural systems, potential deficiencies in the elements 
or systems and the proposed method for retrofit. 

2. Identify geological and site-related hazards. 

3. Propose the methodology for evaluation and retrofit design. 

4. Propose the complete program for data collection (Section 319.2-34:f-9.:.2). 

5. Include existing or "as-built" building plans, reports and associated documents of the existing 
construction. 

~ 3423.2 Rehabilitation involving only portions of structures. Where only a portion(s) of a 
structure is to be rehabilitated, the public school or community college portion of the structure shall: 
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1. Be seismically separated from the w:irehabilitated portion in accordance with Chapter 16 of the 
California Building Code. Part 2, Title 24, or the entire structure shall be rehabilitated in accordance 

. with this Section. For structures in which the unrehabilitated portion is above or below the school or 
community college portion, the entire structure shall be rehabilitated in accordance with this 
division. 

2. Be retrofitted as necessary to protect the occupants from falling hazards of the unrehabilitated 
portion of the building, aRd; · 

3. Be retrofitted as necessary to protect required exitways being blocked by collapse or falling hazards 
of the unrehabilitated portion. 

Notation for [DSA..SS] 
Authority: Education Code§ 17310 and 81142, and H&S Code §16022. 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§ 16000 ~hrough 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053. 

·Reference: Education Code§§ 810?2, 81053, and 81130 through 81147. 

CHAPTER4 
PRESCRIPTIVE COMPLIANCE METHOD 

Adopt and/or codify entire chapter as amended below: 

PROPOSED 
ADOPTION 

Adopt entire chapter 

Adopt entire chapter with 
amendments listed 

below 

Adopt only those 
sections listed below 

403.3 

DSA-SS DSA-

x 

~ 

SS/CC 

x 

x 

SECTION403 
ALTERATIONS 

Comments 

403.3 Existing structural elements carrying gravity load. Aoy existing gravity load-carrying structural 
element for which an alteration causes an increase in design gravity load of more than 5 percent shall be 
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strengthened, supplemented, replaced or otherwise altered as needed to carry the increased gravity load 
required by the International Building Code California Building Code for new structures. Any existing gravity 
load-carrying structural element whose gravity load-carrying capacity is decreased a.s part of the alteration 
shall be shown to have the capacity to resist the applicable design gravity loads required by the International 
Building Code California Building Code for _new structures. · 

403.3.1 Design live load. Where the alteration does not result in increased design live load, existing 
gravity load-carrying structural elements shall be permitted to be evaluated and designed for live 
loads approved prior to the alteration. If the approved live load is less than that required by Section 
1607 of the International Building Code California Building Code, the area designed for the 
nonconforming live load shall be posted with placards of approved design indicating the approved 
live load. Where the alteration does result in increased design live load, the live load required by 
Section 1607 of the International Building Code California Building Code shall be used. 

Notation for [DSA-SS] 
Authority:Education Code§ 17310 and 81142, and H&S Code §16022. . 
Reference: Education Code§§ 17280 through 17317, and 81130 through 81147, and Health and Safety 
Code §§16000 through 16023. 

Notation for [DSA-SS/CC] 
Authority: Education Code§ 81053 . 
. Reference: Education Code§§ 81052, 81053, and 81130 through 81147. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
REGARDING THE ADOPTION BY REFERENCE OF THE 

2015 EDITION OF THE INTERNATIONAL EXISTING BUILDING CODE 
WITH PROPOSED AMENDMENTS INTO THE 

2016 CALIFORNIA EXISTING BUILDING CODE 
CALIFORNIA CODE OF ~EGULATIONS, TITLE·24, PART 10 

(HCD 04/15) 

The Department of Housing and Community Development (HCD) proposes to adopt the 2015 edition of the 
International Existing Buifding Code (IEBC) for codification and effectiveness into the 2016 edition of the California 

·· Existing Building Code (CEBC) as presented on the following pages, including any necessary amendments. HCD 
further proposes to: 

• Repeal the 2012 edition of the International Existing Building Code; 
• Repeal the 2013 edition of the California Existing Building Code, which includes amendments to the model 

code that are no longer necessary; 
• Repeal or amend building standards that are not addressed by a model code; 
• Relocate or codify existing adopted and necessary amendments to the model code into the format of the 

model code proposed for adoption, the action of which has no regulatory effect; and/or 
• Adopt new building standards that are not addressed by the model code proposed for adoption. 

LEGEND FOR EXPRESS TERMS: 

I 1. 

12. 

IEBC language with new California amendments: IEBC language shown in normal Arial 9 point; California 
amendments to IEBC text shown underlined and in itaHcs with vertical bar in left margin. 

Existing California amendments being modified: All such language shown in italics, modified language is 
underlined or shown in strikem1t with vertical bar in left margin. · 

3. Existing California amendments with no modifications: All such existing language shown in italics, modified 
model code language shown in·strikeout. 

4. Text D.Q! being modified: All lar:'guage .!1Qt displayed in full is shown as",. .. " (i.e., ellipsis). 

5. Repealed text: All language shown in strikeout. 

6. Notation: Authority and Reference ~itations are provided at the end of each action. 
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SUMMARY OF REGULATORY ACTION 

HCD PROPOSES TO: 

> Adopt standards from the 2015 International Existing Building Code (IEBC) into the 2016 California 
Existing Building Code {CEBC) without a~endment. 

> Adopt standards from the 2015 International Existing Building Code (IEBC) into the 2016 California 
Existing Building Code (CEBC) with amendment. 

> Bring forward existing California Amendments from the 2013 California Existing Building Code 
(CEBC) for adoption into the 2016 California Existing Building Code (CEBC) with amendment. 

> Repeal 2013 California Amendments which are .!lQ! brought forward into the 2016 .California Existing 
Building Gode (CEBC). 

»- Bring forward existing California Amendments from the 2013 California Building Code (CBC), Chapter 
34 without amendment. 

1. HCD proposes to adopt Chapter 1, Scope and Administration, Division I, 
California Administration, (Sections 1.1 and 1.8) into the 2016 California 
Existing Building Code as follows: 

CHAPTER 1 
SCOPE AND ADMINISTRATION 

DIVISION I 
CALIFORNIA ADMINISTRATION 

SECTION1.1 
GENERAL 

1.1.1 Title. These regulations shall be known as the California Existing Building Code. mav be cited as such and will 
be referred to herein as "this code." The California Existing Building Code is Part 10 of twelve parts of the official 
compilation and publication of the adoption. amendment and repeal of building regulations to the California Code of 
Regulations. Title 24, also referred to as the California Building Standards Code, This part incomorates bv adoption 
the 2015 International Existing Building Code of the International Code Council with necessarv California 
amendments. 

1.1.2 Purpose. The pumose of this code is to establish the minimum requirements to safeguard the public health. 
safetv and general welfare through structural strength. means of egress facilities. stabilltv. access to persons with 
disabilities. sanitation. adequate lighting and ventilation and energy conservation; safetv to life and property from fire 
and other hazards attributed to the built environment: and to provide safetv to fire fighters and ememencv responders 
during ememencv operations. 

1.1..3 Scope. The provisions-of this code shall aoply to repair. alteration. change of occupancy. addition to and 
relocation of everv existing building or structure or any appurtenances connected or attached to such buildings or 
structures throughout the State of California. 

1.1.3.1 Nonstate-regulated buildings, structures, and applications. Except as modified by local ordinance 
pursuant to Section 1.1. B. the following standards in the California Code of Regulations. Title 24. Parts.2, 2.5. 3. 
4, 5. 6. 9, 10 and 11 shall aooly to all occupancies and applications not regulated by a state agency. 
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1.1.3.2 State--requ/ated buildings. structures. and applications. The model code, state amendments to the 
model code. and/or state amendments where there are no relevant model code provisions shall applv to the 
following buildings. structures. and applications regulated by state.agencies as specified in Sections 1.2 through 
1. 14. except where modified by local ordinance pursuant to Section 1. 1.8. When adopted by a state agency. the 
provisions of this code shall be enforced bv the appropriate enforcing agencv. but onlv to the extent of authoritv 
granted to such agency by the state legislature. 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings. including buildings constructed by the Trustees of the California State Universitv. 
and to the extent permitted by California laws. buildings designed and constructed by the Regents of the 
Universitv of California, and regulated by the Building Standards Commission. See Section 1. 2 for additional 
scope provisions. 

2. Local detention facilities regulated bv the Corrections standards Authoritv. See Section 1.3 for additional 
scope provisions. 

3. Barbering, cosmetology or electrolysis establishments. acupuncture offices. pharmacies, veterinaf"{ 
facilities and structural pest control locations regulated bv the Department of Consumer Affairs. See Section 
1.4 for additional scope provisions. 

4. Energy efficiency standards regulated by the California Energy Commission. 

5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. See Section 
1. 6 for additional scope provisions. 

6. Omani:zed camps. laboratory animal quarters, public swimming pools. radiation protection. commissaries 
serving mobile food preparation vehicles and wild animal quarantine facilities regulated by the Department of 
Public Health. See Section 1. 7 for additional scope provisions. 

7. Hotels. motels. lodging houses. apartments. dwellings. dormitories. condominiums. shelters for homeless 
persons. congregate residences. emplovee housing, factorv-built housing and other tvpes of dwellings 
containing sleeping accommodations with or without common toilets or cooking facilities. See Section 1.8.2.1.1 
for additional scope provisions. 

8. Accommodations for persons with disabilities in buildings containing newly constructed covered 
multifamily dwellings. new common-use areas serving existing covered multifamily dwellings, additions to 
existing buildings where the addition alone meets the definition of covered multifamily dwelling. and new 
common-use areas serving new covered multifamily dwellings, which are regulated by the Department of 
Housing and Communitv Development. See Section 1.8.2.1.2 for additional scope provisions. 

9. Permanent buildings and permanent accessorv buildings or structures constructed within mobilehome 
parks and special occupancy parks regulated by the Departinent of Housing and Community Development. 
See Section 1. 8.2.1.3 for additional scope provisions. 

10. Accommodations for persons with disabilities regulated by the Division of the state Architect. See 
Section 1.9.1 for additional scope provisions. 

11. Public elemental"{ and secondarv schools. communitv college buildings, and state-owned or state
/eased essential service buildings regulated by the Division of the state Architect. See Section 1.9.2 for 
additional scope provisions. 

12. Qualified historical buildings and structures and their associated sites regulated by the State Historical 
Building Safetv Board with the Division of the State Architect. See Section 1.9.3 for additional scope 
provisions. 

13. General acute care hospitals, acute psychiatric hospitals. skilled nursing and/or intermediate care 
facilities. clinics licensed bv the Department of Public Health and correctional treatment centers regulated by 
the Office of Statewide Health Planning and Development. See Section 1.10 for additional scope provisions. 

14. Applications regulated by the Office of the State Fire Marshal include, but are not limited to. the following 
in accordance with Section 1. 11: 

l 14. 1 Buildings or structures used or intended for use as an: 

1 Asylum, jail, prison 

2. Mental hospital, hospital, home for the elderly, children's nurserv, children's home or institution, 
school or any similar occupancy of any capacitv. 
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3. Theater. dancehafl. skating rink. auditorium. assembly hall. meeting hall. nightclub. fair building 
or similar place of assemblage where 50 or more persons may gather together in a building, 
room or structure for the pumose of amusement. entertainment. instruction. deliberation. 
worship. drinking or dinind. awaiting transportation. or education. 

4. Small familv dav--care homes. lame family day-care homes. residential facilities and residential 
facilities for the elderly. residential care facilities. 

5. State institutions or other state-owned or state-occupied buildings. 

6. High rise structures. 

7. Motion picture production studios. 

8. Organized camps. 

9. Residential structures. 

14.2. Tents. awnings or other fabric enclosures used in connection with any occupancy. 

14.3. Fire alarm devices. equipment and systems in connection with any occupancy. 

14.4. Hazardous materials. flammable and combustible liquids. 

14.5. Public school automatic fire detection. alarm and sprinkler systems. 

14.6. Wild/and-urban interface fire areas. 

15. Public libraries constructed and renovated using funds from the California LibraN Construction and 
Renovation Bond Act of 1988 and regulated by the State Librarian. See Section 1. 12 for additional scope 
provisions. 

16. Graywater systems regulated by the Department of Water Resources. 

17. For applications listed in Section 1.9.1 regulated by the Division of State Architect-Access Compliance. 
outdoor environments and uses shall be classified according to· accessibility uses described in Chapters 
11A. 11B and 11C. 

18. Marine Oil Terminals regulated by the CaHfomia State Lands Commission. See Section 1. 14 for 
additional scope provisions. · 

1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted bv 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et 
seq. for Building Standards Law. Health and Safety Code Section 17950 for State Housing Law and Health and 
Safety Code Section 13869.7 for Fire Protection Districts. See Section 1.1.B of this code. 

1.1.5 Referenced codes. The codes, standards and publications adopted and set forth in this code, including other 
codes. standards and publications referred to therein are. by title and date of publication. hereby adopted as standard 
reference documents of this code. When this code does not specifically cover any subiect related to building design 
and construction. recognized architectural or engineering practices shall be employed. The National Fire Codes. 
standards and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. 

1.1. 6 Nonbuildinq standards, orders and regulations. Requirements contained in the lntemational Existing 
Building Code. or in any other referenced standard. code or document. which are not building standards as defined in 
Health and Safety Code Section 18909. shall not be construed as part of the provisions of this code. For nonbuildinq 
standards. orders and regulations. see other titles of the California Code of Regulations. · 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the standard 
reference documents. the text of these building standards shall govern. 

1.1. 7.2 Specific provisions. Where a specific provision varies from a general provision. the specific provision 
shall apply. 

1.1. 7.3 Conflicts. When the requirements of this code conflict with the requirements of any other part of the 
California Building Standards Code. Title 24. the most restrictive requirements shall prevail. 
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I 
1.1. 7.3.1 Detached one-and two-familv dwellings. Detached one-and two-familv dwellings. efficiency 
dwelling units. lodging houses, livelworl< units. townhouses't'iot more than three stories above grade plane in 
height with a separate means of egress; and their accessory structures. may be designed and constructed in 
accordance with the California Residential Code or the California Building Code. but not both. unless the 
proposed structure(s! or elementrs! exceed the design limitations established in the California Residential 
Code. and the code user is specifically directed by the California Residential Code to use the California 
Building Code. 

1.1.8 Citv. countv. or citv and countv amendments, additions or deletions. 
The provisions of this code do not limit the authority of city, county, or citv and county governments to establish more 
restrictive and reasonably necessary differences to the provisions contained in this code pursuant to complying with 
Section 1. 1.8. 1. The effective date of amendments. additions or deletions to this code bya city, county, or city and 
county filed pursuant to Sectibn 1. 1. 8. 1 shall be the date filed. However. in no case shall the amendments. additions 
or deletions to this code be effective any sooner than the effective date of this code. 

Local modifications shall comply with Health and Safety Code Section 18941.5 for Building Standards Law. 
Health and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869. 7 for Fire 
Protection Districts. · 

The citv. county, or city and county shall make express findings for each amendment, addition or 
deletion based upon climatic. topographical or geological conditions. 

I Exception: Hazardous building ordinances and programs mitigating unreinforced masomy 
buildings. 

2. The citV. county, or city and county shall file the amendments, additions or deletions expressly marked 
and identified as to the applicable findings. Cities, counties. cities and counties. and fire departments 
shall file the amendments. additions or deletions. and the findings with the California Building Standards 
Commission at 2525 Natomas Palk Drive, Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local citv. county, or city and county 
and filed with the California Department of Housing and Community Development. Division of Codes 
and Standards. P.O. Box 1407. Sacramento. CA 95812-1407 or. 2020 W El Camino Avenue. Suite 
250. Sacramento. CA 95833-1829. 

1.1.9 Effective date of this code. Only those standards approved by the California Building Standards Commission 
that are effective at the time an application for building permit is submitted shall apply to the plans and specifications 
for, and to the construction performed under. that permit. For the effective dates of the provisions contained in this 
code. see the History Note page of this code. 

1.1.10 Availabilitvof codes. At least one complete copy each of Titles 8. 19. 20. 24 and 25 with all revisions shall be 
maintained in the office of the building official responsible 'for the administration and enfomement of this code. ·each 
state department concerned and each cifv. county. or city and county shall have an up-to-date copy of the code 
av~ilable for public inspection. See Health_ and Safety Code Section 18942 (e)(1 ! and (2). 

1.1. 11 Format This part fundamentally adopts the International Existing Building Code by reference on a chapter-bv
chapter basis. When a specific chapter of the International Existing Building Code is not printed in the code and is 
marl<ed uReserved" such chapter of the International Existing Building Code is not adopted as a portion of this code. 
When a specific chapter of the International Existing Building Code is marked "Not adopted by the State of California" 
but appears in the code. it may be available for adoption by focal ordinance. 

Note: Matrix Adoption Tables at the front of each chapter mav aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency. but they are not to 
be considered regulafoty. 

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

SECT/ON1.8 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
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1.8.1 Purpose. The pumose of this code is to establish the minimum requirements necessary to protect the health. 
safety and general welfare of the occupants and the public by governing accessibility, erection. construction. 
reconstruction. enlamement. conversion. alteration. repair. moving, removal. demolit;on. occupancy. use. height, 
court. area. sanitation. ventilation. maintenance and safety to life and property from fire and other hazards attributed 
to the built environment. 

SECTION 1.8.2 
AUTHORITY AND ABBREVIATIONS 

1.8.2.1 General. The Department of Housing and Community Development is authorized by law to promulgate and 
adopt building standards and regulations for several types of building applications. The applications under the 
authority of the Department of Housing and Community Development are listed in Sections 1.8.2.1.1 through 
1.8.2.1.3. 

Note: See the California Residential Code for detached one-and two-family dwellings and townhouses. 

1.8.2.1.1 Housing construction~ 

Application - Hotels. motels. lodging houses. apartments. dwellings. dormitories. condominiums, shelters for 
homeless persons. congregate residences. employee housing, factory-built housing and other types of dwellings 
containing sleeping accommodations with or without common toilet or cooking facilities including accessory 
buildings. facilities and uses thereto. Sections of this code which pertain to applications listed in this section are 
identified using the abbreviation "HCD 1." · 

Enforcing Aqencv- Local building department or the Department of Housing and Communitv 
Development. 

Authority cited-Health and Safetv Code Sections 17040, 17050, 17920.9. 17921. 17921.3. 17921.6, 
17921.10. 17922. 17922.6. 17922. 12, 17927. 17928, 17959 .. 6, 18300, 18552, 18554, 18620. 18630. 18640, 
18670. 18690, 18691. 18865. 18871.3. 18871.4. 18873. 18873.1, 18873.2. 18873.3. 18873.4. 18873.5, 
18938.3. 18944.11 and 19990; and Government Code Section 12955.1. 

Reference-Health and Safety Code Sections 17000 through 17062.5. 17910 through 17995.5, 18200 through 
18700. 18860 through 18874, and Sections 19960 through 19997: and Government Code Sections 12955.1 and 
12955.1.1. 

1.8.2.1.2 Housing accessibility. 

Application - Covered multifamily dwellings as defined in Chapter 2 of the Califoinia Building Code. including but 
not limited to. lodging houses. dormitories. timeshares. condominiums. shelters for homeless persons. congregate 
residences. apartments. dwellings, employee housing. factorv-built housing and other types of dwellings containing 
sleeping accommodations with or without common toilet or cooking facilities. · 

Sections of this code identified by the abbreviation "HCD 1-AC" require specific accommodations for 
persons with disabifif;es as defined in Chapter 2 of the California Building Code. The application of such provisions 
shall be in conjunction with other requirements of the California Building Code. and apply only to newly 
constructed covered multifamily dwellings as defined in Chapter 2 of the California Building Code. "HCD 1-AC" 
applications include. but are not limited to, the following: 

1. All newly constructed covered multifamily dwellings as defined in Chapter 2 of the California Building 
Code. 

2. New common. use areas as defined in Chapter 2 of the California Building Code. ·seNing existing 
covered multifamilv dwellings. 

3. Additions to existing buildings. where the addition alone meets the definition of covered multifamily 
dwellings as defined in Chapter 2 of the California Building Code. 

4. New common use areas serving new covered multifamily dwellings. 

5. Where any portion of a building's exterior is preserved. but the interior of the building is removed, 
including all structural portions of floors and ceilings. the building is considered a new building for 
determining the application of Chapter 11Aofthe California Building Code. 
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"HCD 1-AC" building standards generally do not apply to public use areas or public accommodations such as 
hotels and motels, and public housing. Public use areas, public accommodations. and public housing. as defined 
in Chapter 2 the California Building Code, are subject to the Division of the State Architect fDSA-AC) in Chapter 
11B of the California Building Code. and afe referenced.in Section 1.9. 1. 

Enforcing Agency- Local building department or the Department of Housing and Community Development. 
' . 

Authoritv cited-Health and Safety Code Sections 17040. 17050. 17920.9. 17921. 17921.3. 17921.6. 
17921.10, 17922. 17922.6. 17922.12. 17927. 17928. 17959.6. 18300. 18552,' 18554. 18620. 18630. 18640. 
18670. 18690. 18691. 18865. 18871.3. 18871.4. 18873. 18873.1. 18873.2. 18873.3. 18873.4. 18873.5, 
18938.3, 1.8944. 11 and 19990; and Government Code Section 12955.1. 

Reference-Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5. 18200 
through 18700, 18860 through 18874, and 19960through19997: and Government Code Sections 12955.1 
and 12955.1. 1. 

1.8.2.1.3 Permanent buildings in mobilehome parks and special occupancy parks 

Application - Permanent buildings. and permanent accessory buildings or structures. constructed within 
mobilehome parks and special occupancy parks that are under the control and ownership of the park operator. 
Sections of this code which pertain to applications listed in this section are identified using the abbreviation 

;:, "HCD2." 

Enforcing Agency- The Department of Housing and Community Development. local building department or 
other local agencv that has assumed responsibilitv for the enforcement of Health and Safety Code. Division 13, 

· Part 2. 1, commencing with Section 18200 for mobilehome parks and Health and Safety Code, Division 13, Part 
2.3. commencing with Section 18860 for special occupancy parks. 

Authority cited M Health and Safety Code Sections 17040, 17050, 17920. 9, 17921. 17921. 3. 17921. 6. 
17821.10, 17922. 17922.6, 17922. 12. 17927. 17928, 17959.6, 18300. 18552. 18554, 18620, 18630, 18640, 
18670. 18690, 18691, 18865. 18871.3, 18871.4. 18873, 18873.1. 18873.2. 18873.3, 18873.4, 18873.5, 
18938.3. 18944. 11 and 19990; and Government Code Section 12955. 1. 

Reference. Health and Safety Code Sections 17000 through 17062.5. 17910 through 17995.5. 18200 through 
18700. 18860 through 18874. and 19960 through 19997; and Government Code Sections 12955.1 and 
12955.1.1. 

SECTION 1.8.3 
. LOCAL ENFORCING AGENCY 

1.8.3.1 Duties and powers. The building department of everv city. county, or citv and county shall enforce all the 
provisions of law. this code. and the other rules and regulations promulgated by the Department of Housing and 
Communitv Development pertaining to the installation. erection. construction, reconstruction, movement enlargement. 
conversion. alteration. repair. removal. demolition or arrangement of apartments. condominiums. hotels. motels, lodging 
houses and dwellings, including accessorv buildings. facilities and uses thereto. 

For additional information regarding the use and occupancy of existing buildings and appurtenant structures, see 
California Code of Regulations, Title 25, Division 1. Chapter 1. Subchapter 1, commencing with Article 1. Section 1. 

1.8.3.2 Laws. rules and regulations. Other than the building standards contained in this code. and notwithstanding 
other provisions of Jaw. the statutorv authority and location .of the laws, rules and regulailons to be enforced by local 
enfordng agencies are listed by statute in Sections 1.8.3.2.1 through 1.8.3.2.5 below: 

1.8.3.2.1 State Housing Law. Refer to the State Housing Law. California Health and Safety Code. Division 13. 
Part 1.5. commencing with Section 17910 and California Code of Regulations. Ttfle 25. Division 1. Chapter 1. 
Subchapter 1. commencing with Section 1. for the erecilon, construction. reconstruction. movement. 
enlamement conversion. alteration. repair. removal, demolition or arrangement of apartments. condominiums. 
hotels. motels. lodging houses and dwellings, including accessorv buildings, facilities and uses thereto; 

1.8.3.2.2 Mobilehome Parks Act. Refer to the Mobilehome Parks Act. California Health and Safetv Code. 
Division 13. Part 2. 1, commencing with Section 18200 and California Code of Regulations. Title 25. Division 
1, Chapter 2. commencing with Section 1000 for mobilehome park administrative and enforcement authoritv. 
permits. plans, fees. violations. inspections and penalties both within and outside mobilehome parks. 

Final Express Tenns 7 of 38 October 30, 2015 
2015 IEBC / 2016 CEBC - 2015 Triennial Code Adoption 
Housing and Community Development (HCD) 

4379 



I Exception:. MoMehome parks where the Department of Hous;ng and Communitv Development is the 
enforcing agency. . 

1.B.3.2.3 Special Occupancy Parks Act Refer to the Special Occupancy Parks Act California Health and 
Safetv Code, Division 13. Part 2.3. commencing with Section 18860 and California Code of Regulations. Title 
25. Division 1. Chapter 2.2. commencing with Section 2000 for special occupancy park administrative and 
enforcement authoritv. permits, fees. violat;ons. inspections and penalties both within and outside of special 

arks. 

·Exception: Spec;a/ occupancy parks where the Department of Housing and Communitv Development 
is the enforcing agency. 

1.B.3.2.4 Employee HousingACt. Refer to the Employee Housing Act. California Health and Safetv Code, 
Division 13, Patt 1. commencing with Section 17000 and California Code of Regulations, Title 25. Division 1, 
Chapter 1. Subchapter 3, commencing with Section 600 for employee housing administrative and 
enforcement authority. permits, fees. violations. inspections and penalties. · 

1.8.3.2.5 FactoN-Built Housing Law. Refer to the Factorv-Built Housing Law. California Health and Safetv 
Code, Division 13. Patt 6. commencing with Section 19960 and California Code of Regulations. Title 25. 
Division 1. Chapter 3, Subchapter·1. commencing with Section 3000 for factory-built housing administrative 
and enforcement authoritv. permits. fees, violations. inspections and penalties. 

SECTION 1.8.4 
PERMITS. FEES, APPL/CATIONS AND INSPECTIONS 

· 1.8.4.1 Permits. A written construction permit shall be obtained from the enforcing agency prior to the· erection, 
construction. reconstruction. installation, moving or alteration of any builcfing or stroctute. 

I Exce tions: 

1. Worl< exempt from pennits as specified in Chapter 1. Division II. Scope and Administration. Section 
105.2. . 

2. Changes. alterations or repairs of a minor nature 'not affecting stroctura/ features. egress. sanitation, 
safetv or accessibility as determined by the enforcing agency. 

I Exemptions from permit requirements shall no.t be deemed to grant authorization for any work to be done in any 
manner in violation of other provisions of law or this code. 

1.8.4.2 Fees. Subject to other provisions of law. the governing body of any citv. countv. or city and countv may 
prescribe fees to defray the cost of enforcement of roles and regulations promulgated by the Department of 
Housing and Communitv Development. The amount. of the fees shall not exceed the amount reasonably 

. necessary to administer or process permits. certificates. forms or other documents. or to defray the costs of 
enforcement. For additional information. see the State Housing Law. Health and Safety Code. Division 13. Part 
1.5, se·ction 17951 and California Code of Regulations. Title 25. Division 1. Chapter 1, Subchapter 1. Article 3. 
commencing with Section 6. 

1.8.4.3 Plan review and time /imitations. Subject to other provisions of law. provisions related to plan checking. 
prohibition of excessive delays and contracting with or employment of private parties to perform plan checking are set 
forth in the State Housing Law. Health and Safetv Code Section 17960. 1. and for employee housing, in Health and 
Safetv Code Section 17021. 

1.8.4.3.1 Retention of plans. The building depattment of everv citv. countv. or city and countv shall 
maintain an official copy, microfilm. electronic or other tvpe of photographic copy of the plans of every 
building, during the life of the building, for which the department issued a building permit. 

I Exce tions: · 

1. Single or multiple dwellings not more than two stories and basement in height. 
2. Garages and other stroctures appurtenant to buildings listed in Exception ·1. 
3. Farm or ranch buildings appurtenant to buildings listed in Exception 1. 
4. Any one-storv building where the span between bearing walls does not exceed 25 feet (7620 mm). 
I except a steel frame or concrete building: 
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All plans for common interest developments as defined in Section 4100 of the California Civil Code shall 
be retained. For additional information regarding plan retention and reproduction of plans by an enforcing 
agencv. see Health and Safetv Code Sections 19850 through 19852. 

'I:·'· 

1.8.4.4 Inspections. Construction or work for which a permit is required shall be subject to inspection by the 
building official. and such construction or work shall remain accessible and exposed for inspection pumoses until 
approved. Approval as a result of an inspection shall not be construed to be an approval of a violation of the 
provisions of this code or other regulations of the Department of Housing and Community Development. 
Required inspections are listed in Chapter 1. Division II. Scope and Administration. Sections 109.3.1 through 
109.3.9. . 

SECTION 1.8.5 
RIGHT OF ENTRY FOR ENFORCEMENT 

1.8.5.1 General. Subject to other provisions of law. officers and agents of the enforcing agency may enter and 
inspect public and private properties to secure compliance with the rules and regulations promulgated by the 
Department of Housing and Community Development. For limitations and additional information regarding 
enforcement. see the following: 

1. For applications subject to the State Housing Law as referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13. Part 1.5. commencing with Section 17910 and California Code of 
Regulations. Title 25. Division 1. Chapter 1. Subchapter 1. commencing with Section 1. 

2. For applications subject to the Mobilehome Parks Act as referenced in Section 1.8.3.2.2 of this code. refer 
to Health and Safetv Code. Division 13. Part 2.1. commencing with Section 18200 and California Code of 
Regulations. Title 25. Division 1. Chapter 2. commencing with Section 1000. 

3. For applications.subject to the Special Occupancy Parks Act as referenced in Section 1.8.3.2.3 of this code. 
refer to Health and Safety Code. Division 13. Part 2.3. commencing with Section 18860 and California 
Code of Regulations. Title 25. Division 1, Chapter2.2. commencing with Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1.8.3.2.4 of this code. refer 
to Health and Safetv Code. Division 13. Part 1. commencing with Section 11000 and Ca/ifomja .Code of 
Regulations, Title 25, Division 1. Chapter 1. Subchapter3. commencing with Section 600. 

5. For applications subiect to the· FactoJY-Built Housing Law as referenced in Section 1.8.3.2.5 of this code, refer 
to Health and Safety Code, Division 13, Part 6, commencing with Section 19960 and California Code of 
Regulations. Title 25. Division 1. Chapter 3, Subchapter 1, commencing wfth Section 3000: 

SECTION 1.8.6 
LOCAL MOD/FICA TION BY ORDINANCE OR REGULATION 

1.8.6.1 General. Subject to other provisions of law. a city. countv. or.citv and countv may make changes to the 
provisions adopted by the Department of Housing and Communitv Development. If any city, county, or city and 
countv does not amend, add or repeal by local ordinances or regulations the provisions published in this code or 
other regulations promulgated by the Department of Housing and Communitv Development. those provisions 
shall be applicable and shall become effective 180 days after publication by the California Building standards 
Commission. Amendments. additions and deletions to this code adopted by a city, countv. or city and county 
pursuant to California Health and Safety Code Sections 17958.5. 17958.7and18941.5. together with all 
applicable portions of this code. shall also become effective 180 days after publication of the California Bur7ding 
Standards Code by the California Building Standards Commission. 

1.8. 6.2 Findings. filings and rejections of local modifications. Prior to making any modifications or 
establishing more restrictive building standards. the governing body shall make express findings and filings, as 
required by California Health and Safety Code Section 17958.7. showing that such modifications are reasonably 
necessary due to local climatic. geological or topographical conditions. No modification shall become effective or 
operative unless the following requirements are met: 

1. The express findings shall be made available as a public record. 

2. A copy of the modification and express finding. each document marked to cross-reference the other. shall 
be filed with the California Building Standards Commission for a city. county. or city and county and with 
the Department of Housing and Community Development for fire protection districts. 

Final Express Terms 9 of 38 
2015 IEBC / 2016 CEBC-2015 Triennial Code Adoption 
Housing and Community Development (HCD) 

4381 

October 30, 2015 



I 

I 3. The California Building Standards Commission has not rejected the modification or change. 

Nothing in this section shall limit the authoritv of fire protection districts pursuant to California Health and 
Safety Code Section 13869.7(a). 

SECT/0N 1.8.7 
ALTERNATE MATERIALS. DESIGNS. TESTS AND METHODS OF CONSTRUCT/ON 

1.8. 7.1 General. The provisions of this code. as adopted by the Depalfment of Housing and Communitv 
Development are not intended to prevent the use of any alternate material. appliance. installation. device. 
arrangement design or method of construction not specifically prescribed by this code. Consideration and approval 
of alternates shall comply with Section 1. 8. 7.2 for local building departments and Section 1. 8.7.3 for the Department 
of Housing and Community Development. 

1 .8.7.2 Local building departments. The building department of any citv. countv. or citv and countv may approve 
alternates for use in the erection. construction, reconstruction, movement. enlamement. conversion. alteration. repair. 
removal. demolition or arrangement of apartments. condominiums, hotels. motels. lodging houses. dwellings. or · 
accessorv structures. except for the following.· 

1. Structures located in mobilehome parks as defined in Cafifomia Health and Safety Code Section 18214. 

2. Structures located in special occupancy parks as defined in California Health and Safety Code Section 
18862.43. 

3. Factorv-built housing as defined in California Health and Safety Code Section 19971. 

1.8. 7.2.1 Approval of alternates. The consideration and approval of alternates by a local building department 
shall comply with the following procedures and limitations.· · 

1. The approval shall be granted on a case-bv-case basis. 

2. Evidence shall be submitted to substantiate claims that the proposed alternate, in petformance. safety 
and protection of life and health. conforms to, or is at least equivalent to. the standards contained in this 
code and other rules and regulations promulgated by the Department of Housing and Community 
Development. 

3. The local building department may require tests petformed by an approved testing agency at the 
expense of the owner or owner's agent as proof of compliance. 

4. If the proposed alternate is related to accessibility in covered multifamily dwellings or in facilities serving 
covered multifamily dwellings as defined in Chapter 2 of the California Building Code. the proposed 
alternate must also meet the threshold set for equivalent facilitation as defined in Chapter 2 of the 
California Building Code. 

For additional information regarding approval of alternates by a building depalfment pursuant to the 
State Housing Law. see California Health and Safety Code Section 17951 le) and California Code of 
Regulations. Title 25. Division 1. Chapter 1. Subchapter 1. 

1.8. 7.3 Department of Housing and Communitv Development. The Department of Housing and Communitv 
Development may approve alternates for use in the erection. construction. reconstruction. movement. enlamement 
conversion. alteration, repair. removal or demolition of apartments. condominiums. hotels. motels. lodging houses. 
dwellings or an accessorv thereto and permanent buildings in mobilehome parks and special occupancy parks. The 
consideration and approval of alternates shall comply with the following: 

1. The department may require tests at the expense of the owner or owner's agent to substantiate compliance 
with the California Building Standards Code. 

2. The approved alternate shall. for its intended pumose. be at least equivalent in pelfonnance and safety to the 
materials. designs. tests or methods of construction prescribed by this code. 

SECTION 1.8.8 
APPEALS BOARD 

1 .8.8.1 General. Everv citv. county. or city and county shall establish a process to hear and decide appeals of 
orders. decisions and determinations made by the enforcing agency relative to the application and intemretation 
of this code and other regulations governing construction. use. ,maintenance and change of occupancy. The 
governing body of any city, county. or city and county may establish a local appeals board and a housing 
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appeals board to serve this purpose. Members of the appeals board(s) shall not be employees of the enforcing 
agency and shall be knowledgeable in the applicable building codes. regulations and ordinances as detennined 
by the governing body of the city, county, or city and county. 

Where no such appeals boards or agencies have been established. the governing body of the citv. countv. or citv 
and county shall serve as the local appeals board or housing appea1s'board as specified in California Health and 
Safety Code Sections 17920.5 and 17920.6. 

1.8.8.2 Definitions. The folfowin · tenns shall for the u oses of this section have the meanin shown. 

HOUSING APPEALS BOARD. The board or agency of a city, county, or city and county which is authorized 
by the governing body of the city, county, or city and countv to hear appeals regarding the requirements of 
the citv. countv. or citv and countv relating to the use, maintenance and change of occupancy of buildings 
and structures. including requirements governing alteration. additions. repair. demolition and moving. In any 
area in which there is no such board or agency, nHousing appeals board" means the local appeals board 
having jurisdiction over the area. 

LOCAL APPEALS BOARD. The board or agency of a Citv. county, or citv and county which is authorized by 
the governing body of the city, county, or city and countv to hear appeals regarding the building 
requirements of the citv. countv. orcity and countv. Jn any area in which there is no such board or agency, 

:..;: "Local appeals board" means the governing body of the citv. countv. or citv and countv having jurisdiction 
over the area. 

1.8.8.3 Appeals. Except as otherwise provided in law. any person. finn or comoration adverselv affected by a 
decision. order or detennination by a city. county, or city and county relating to the application of building 
standards published in the California Building.Standards Code, or any other applicable role or regulation adopted 
by the Department of Housing and Communitv Development. or any lawfully enacted ordinance by a city, county, 
or citv and countv. may appeal the issue for resolution to the local appeals board or housing appeals board as 
appropriate . . 

The local appeals board shall hear appeals relating to new building construction and the housing appeals board 
shall hear appeals relating to existing buildings. 

SECTION 1.8.9 
UNSAFE BUILDINGS OR STRUCTURES 

1.B.9.1 Authority to enforce. Subject to other provisions of law. the administration, enforcement. actions, 
proceedings, abatement. violations and penalties for unsafe buildings and structures are contained in the 
following statutes and regulations: 

1. For applications subject to the State Housing Law as referenced.in Section 1.8.3.2. 1 of this code, refer to 
Health and Safety Code, Division 13. Part 1. 5, commencing with Section 17910 and California Code of 
Regulations. Title 25, Division 1. Chapter 1, Subchapter 1, commencing with Section 1. 

2. For applications subject to the Mobilehome Parks Act as referenced in Section 1.8.3.2.2 of this code, refer 
to Health and Safety Code. Division 13, Part 2. 1, commencing with Section 18200 and California Code of 
Regulation_s. Title 25. Division 1. Chapter 2. commencing with Section 1000. 

3. For applications subject to the Special Occupancy Parks Act as referenced in Section 1, 8.3. 2.3 of this code, 
refer to Health and Safety Code. Division 13. Part 2. 3, commencing with Section 18860 and California 
Code of Regulations. Title 25. Division 1. Chapter 2.2. commencing With Section 2000. 

4. For applications subject to the Employee Housing Act as referenced in Section 1. 8.3.2.4 of this code, refer 
to Health and Safety Code, Division 13. Part 1. commencing with Section 17000 and California Code of 
Regulations. Title 25, Division 1. Chapter 1. Subchapter 3, commencing with Section 600. 

5. For applications subject to the Facto~Built Housing Law as referenced in Section 1.8.3.2.5 of this code. 
refer to Health and Safety Code. Division 13, Part 6, commencing with Section 19960 and California Code 
of Regulations. Title 25. Division 1, Chapter 3, Subchapter 1. co~mencing with Section 3000. 

1 .8.9.2 Actions and proceedings. Subject to other provisions of Jaw. punishments. penalties and fines for 
violations of building standards are contained in the following statutes and regulations: 

1. For applications subject to the State Housing Law as referenced in Section 1.B.3.2.1 of this code. refer to 
Health and Safety Code. Division 13. Part 1.5. commencing with Section 17910 and California Code of 
Regulations. Title 25. Division 1. Chapter 1. Subchapter 1. commencing with Section 1. 
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2. For applications subject to the Mobilehome Parks Act as referenced in Section 1.8.3.2.2 of this code, refer 
to Health and Safety Code. Division 13. Part 2.1, commencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1. Chapter 2. commencing with Section 1000. 

3. For applications subject to the Specia/OccupancvParks Act as referenced in Section 1.8.3.2.3 of this code. 
refer to Health and Safety Code. Division 13. Part 2.3. commencing with Section 18860 and California 
Code of Regulations. Title 25, Division 1. Chapter 2.2. commencing with Section 2000. 

4. For applications subjectto the Employee Housing Act as referenced in Section 1.8.3.2.4 of this code. refer 
to Health and Safety Code, Division 13. Part 1. commencing with Section 17000 and California Code of 
Regulations. Title 25. Division 1. Chapter 1. Subchapter 3. commencing with Section 600. 

5. For applications subject to the Factorv-Built Housing Law as referenced in Section 1. 8. 3.2.5 of this code. 
refer to Health and Safety Code. Division 13. Part 6, commencing with Section 19960 and California Code 
of Regulations. Title 25. Division 1, Chapter 3, Subchapter 1. commencing with Section 3000. 

SECTION 1.8.10 
OTHER BUILDING REGULATIONS 

1.8.10.1 Existing structures. Notwithstanding other provisions of law. the replacement, retention, and extension of 
original materials and the use of original methods of construction for any existing building or accessorv structure. or 
portions thereof, shall be permitted in accordance with the provisions of this code as adopted by the Department of 
Housing and Community Development. For additional information. see California Health and Safety Code, Sections 
17912. 17920.3, 17922and17958.8. 

1.8.10.2 Moved structures. Subiect to the requirements of California Health and Safety Code Sections 17922. 
17922.3 and 17958.9. local ordinances or regulations relating to a moved residential building or accessorv structure 
thereto, shall permit the replacement. retention. and extension of original materials and the use of original methods of 
construction so Jong as the structure does not become or continue to be a substandard building. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620,18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, W873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

2. HCD proposes to adopt Chapter 1, Division II, Sections 105.2 (Building 1 - 6 
only), 106.1, 106.2.1, 106.2.4, 106.2.5, 109.3, 109.3.1, 109.3.2, 109.3.3, 109.3.4, 
109.3.5.109.3.6, 109.3.7, 109.3.8, 109.3.9 ONLY from the 2015 International 
Existing Building Code into the 2016 California Existing Building Code, 
Chapter 1, Division II with amendments as follows: 

DIVISION II 
SCOPE AND ADMINISTRATION 

Division II is not adopted bv the Department of Housing and Communitv Development 
except where specifically indicated. 

SECTION 109 
INSPECTIONS 

109.3 Required inspections .... (No change to text) 

109.3.3 Lowest floor elevation. For additions and substantial improvements to existing buildings in flood hazard 
areas, upon placement of the lowest floor, including basement, and prior to further vertical construction, the elevation 
documentation required in the International California Building Code shall be submitted to the code official. 
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109.3.4 Frame Jnspection ...• (No change to text) 

1
109.3.4.1 Moisture content verification. Moisture content of framing members shall be verified in accordance with 
the California Green Building Standards Code fCALGreen). Chapter4. Division 4.5. . 

109.3.7 Other inspections. In addition to the inspections specified above, the code official is authorized to make or 
require other inspections of any construction work to ascertain compliance with the provisions of this code and other 
laws #1at-aFe enforced by the Department of Builain~ Safety building official. . · 

Note: Residenffal buildings undemoing pennitted alteraffons. additions or improvements shall replace noncompliant 
plumbing fixtures with water-conseNing plumbing fixtures. Plumbing fixture replacement is required prior to issuance 
of a certificate bf final completion. certificate of occupancy or final pennit aooroval by the local building department. 
See Civil Code Section 1101. 1. et seq., for the definiffon of a noncompliant plumbing fixture. types of residential 
buildings affected and other important enactment dates. 

109.3.8 Special inspections. Special inspections shall be required in accordance with Chapter 17 of the 
International California Building Code. 

~,,:; NOTE: 
.:1. Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921. 10, 
' 17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 

18691, 18865, 18871.3, 18871.4, 18873, 18873. 1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

-· Reference: Health and Safety Code Sectiqns 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1. 1. 

3. HCD proposes to adopt Chapter 2 from the 2015 International Existing 
Building Code with amendments as follows: 

CHAPTER2 
DEFINITIONS 

SECTION 201 
GENERAL 

1
201.3 Terms defined in other codes. Where temis are not defined in this code and are defined in the other 
International California codes, such temis shall have the meanings ascribed to them in those codes. 

SECTION202 
GENERAL DEFINITIONS 

CODE OFFICIAL. The officer or other designated authority charged with the administration and enforcement of this 
code. 

(HCD 1 & HCD 2} "Code Official" shall mean "Building Official" as defined in this code. 

I BUILDING. Any structure used or intended for supporting or sheltering ·anv use or occupancy. 

I Exception: (HCD 1. HCD 2 & HCD 1~ACJ For applications listed in Section 1.8.2 regulated by the 
Department of Housing and Communitv Development. "Building" shall not include the followina: 

1. Anv mobilehome as defined in Health and Safetv Code Section 18008. 
2. Any manufactured home as defined in Health and Safetv Code Section 18007. 
3. Any commercial modular as defined in Health and Safetv Code Section 18001.B or any special 

pumose commercial modular as defined in Section 18012.5. 
4. Anv recreational vehicle as defined in Section Health and Safetv Code 18010. 
5. Any multifamily manufactured home as defined in Health and Safetv Code Section 18008. 7. · 
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I For additional infonnation, see Health and Safetv Code Section 18908. 

I Note: Building shall have the same meaning as ·defined in Health and Safetv Code section 17920 and 18908 for 
the applications specified in Section 1. 11. . 

I BUILDING OFFICIAL. The officer or other designated authoritv charged with the administration and enforcement of 
this code. or a duly authorized representative. 

NOTE: _ 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

4. HCD proposes to NOT adopt Chapter 3 from. the 2015 International Existing 
Building Code. 

CHAPTER3 
PROVISIONS FOR ALL COMPLIANCE METHODS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928,17959.6, 18300,18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

5. HCD proposes to adopt Chapter 4, except Sections, 401.1.1, 402.5, 403.4.1, 
403.5, 403.6, 403. 7' 403.8, 403.10, 404.2, 404.2.1 ! 404.2.2, 404.2.3, 404.3, 404.3.1, 
404.4, 405, 406, 408 and 410 fro in the 2015 International Existing Building Code 
into the 2016 California Existing Building Code with amendments as follows: 

' 
CHAPTER4 

PRESCRIPTIVE COMPLIANCE METHOD 

SECTION401 
· GENERAL 

401.1 (Formerly CBC 3401.1) Scope. The provisions of this chapter shall control the alteration, repair, addition and 
chE;lnge of occupancy or relocation of existing buildings and structures, insluding historis buildings and strustures as 
referenced in Sestion ao1.1.1. . . 
(HCD 1) In addition to the requirements in this chapter. maintenance. alteration. repair. addition. or change of 
occupancv to existing buildings and accessory structures ''under the authoritv of the Department of Housing and 
Community Development. as provided in Section 1.8. 2.1.1. shall comply with California Code of Regulations. Title 25. 
Division 1 Cha ter 1 Subcha ter 1. 

E;xception§:: 

1. Existing bleachers, grandstands and folding and telescopic seating shall comply with ICC 300. 
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2. fHCD 21 For moved buildings and maintenance. alteration. repair. addition. or change of occupancy to 
existing buildings and accessory structures in mobilehome parks or special occupancy palks as provided in 
Section 1.8.2.1.3. See California Code of Regulations. Title 25. Division 1. Chapters 2 and 2.2. 

3. fHCD 11 Limited-density owner-built rural dwellings. 

401.2.1 (Formerly CBC 3401.4.1) Existing materials. Materials already in use in a building in compliance with 
requirements or approvals in effect at the time of their erection or installation shall be permitted to remain in use 
unless determined by the building official to be unsafe per Section 115. 

fHCD 11 Local ordinances or regulations shall pennit fhe replacement. retention and extension of original 
materials. and the use of original methods of construction. fOr any building or accessory structure. provided such 
building or structure complied with the building code provisions in effect at the time of original construction and 
the building or accessory structure does not become or continue to be a substandard building. For additional 
infonnation. see Health and Safety Code Sections 17912. 17920.3, 17922fd). 17922.3. 17958.8and17958.9. 

401.2.3 (Formerly CBC 3401.4.3) Existing seismic force-resisting systems. Where the existing seismic 
force-resisting system is a type that can be designated ordinary, values of R, Ooand Cd for the existing seismic 
force-resisting system sh;:ill be those specified by the International California Building Code for an ordinary 
system unless it is demonstrated that the existing system will provide performance equivalent to that of a 

, detailed, intermediate or special system. · 

SECTION402 
ADDITIONS 

402.1 (Formerly CBC 3403.1) General. Additions to any building or structure shall comply with the requirements of. 
the International California Building Code or California Residential Code. as applicable. for new construction. 
Alterations to the existing building or structure shall be made to ensure that the existing building or structure together 
with the addition are no less conforming to the provisions of the International California Building Code or California 
Residential Code, as applicable. than the existing building or structure was prior to the addition. An existing building 
together with its additions shall comply with the height and area provisions of Chapter 5 of the International California 
Building Code or the height provisions of Chapter 3 of the California Residential Code, as applicable. 

402.2 (Formerly CBC 3402.2) Flood hazard areas. For buildings and structures in flood hazard areas established in 
Section 1612.3 of the International California Building Code, or Section R322 of the International California 
Residential Code, .as applicable, any addition that constitutes.substantial improvement of the existing structure shall 
comply with the flood design requirements for new construction, and all aspects of the existing str.ucture shall be 
brought into compliance with the requirements for new construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612.3 of the International California 
Building Code, or Section R322 of the International California Residential Code, as applicable, any additions that do 
not constitute substantial improvement of the existing structure are not required to com ply with the flood design 
requirements for new construction. 

402.3 (Formerly CBC 3403.3) Existing structural elements carrying gravity load. Any existing gravity load
carrying structural element for which an addition and its related alterations cause an increase in design gravity load of 
more than 5 percent shall be strengthened, supplemented, replaced or otherwise altered as needed to carry the 
increased gravity load required by the International California Building Code for new structures. Any existing gravity 
load-carrying structural element whose gravity load-carrying capacity is decreased shall be considered an altered 
element subject to the requirements of Section 403.3. Any existing element that will form part pf the lateral load path 
for any part of the addition shall be considered an existing lateral load-carrying structural element subject to the 
requirements of Section 402.4. 

402.3.1 (Formerly CBC 3403.3.1) Design live load. Where the addition does not result in increased design live 
load, existing gravity load-carrying structural elements shall be permitted to be evaluated and designed for live 
loads approved prior to the addition. If the approved live load is less than that required by Section 1607 of the 
International California Building Code, the area designed for the nonconforming live load shall be posted with 
placards of approved design indicating the approved live load. Where the addition does result in increased 
design live load, the live load required by Section 1607 of the International California Building Code shall be 
used. · · 
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402.4 {Formerly CBC 3403.4) Existing structural elements carrying lateral load. Where the addition is 
structurally independent ofthe existing structure, existing lateral load-carrying structural elements shall be permitted 
to remain un·altered. Where the addition is not structurally independent of the existing structure, the existing structure 
and its addition acting together as a single structure shall be shown to meet the requirements of Sections 1609 and 
1613 of the International California Building Code. For purposes of this section, somplianse with AS Ce 41, l:lsing a 
Tier a procedure and the tw-0 le.,.el periormance objestive in Table 301.1.4.1 for the applisable risk category, shall be 
deemed to meet the requirements of Sestion 161 a. 

Exception: Any existing lateral load-carrying structural element whose demand-capacity ratio with the addition 
considered is no more than 10 percent greater than its demand-capacity ratio with the addition ignored shall be 
permitted to remain unaltered. For purposes of calculating demand-capacity ratios, the demand shall consider 
applicable load combinations with design lateral loads or forces in accordance with Sections 1609 and 1613 of 
the International California Building Code. For purposes of this exception, comparisons of demand-capacity 
ratios and calculation of design lateral loads, forces and capacities shall account for the cumulative effects of 
additions and alterations since original construction. 

402.6 Carbon monoxide detection in existing portions of a building. Where an addition is made to a Group R 
occupancy. located in a building with a fuel-burning appliance, fireplace, forced-air furnace, or an attached garage, 
the existing portion of the building, where no construction is taking place, shall be provided with carbon monoxide 
detection in accordance with Section 915 of the California Building Code, if carbon monoxide detection is not already 
installed. 

When the new addition requires carbon monoxide detection, carbon monoxide detection shall be installed in 
accordance with Section 915 of the California Buildina Code. 

SECTION403 
ALTERATIONS 

403.1 (Formerly CBC 3404.1) General. Except as provided by Section 401.2 or this section, alterations to any 
building or structure shall comply with the requirements of the International California Building Code or California 
Residential Code, as applicable, for new construction. Alterations shall be such that the existing building or structure 
is no less conforming to the provisions of the International California Building Code or California Residential Code. as 
applicable. than the existing building or structure was prior to the alteration. 

Exceptions: 

1. An existing staiiway shall not be required to comply with the requirements of Section 1011 of the 
International California Building Code where the existing space and construction does not allow a reduction 
in pitch or slope. 

2. Handrails otheiwise required to comply with Section 1011.11 of the International California Building Code 
.shall not be required to comply with the requirements of Section 1014.6 of the International California 
Building Code regarding full extension of the handrails where such extensions would be hazardous due to 
plan configuration. 

403.1.1 (Formerlv CBC 3404.1.1) Replacement, retention and extension of original materials. CHCD 1 J 
Local ordinances or regulations shall permit the replacement retention and extension of original materials, and 
the use of original methods of construction. for any building or accessory structure, provided such building or 
structure complied with the building code provisions in effect at the time of original construction and the building 
or accessory structure does not become or continue to be a substandard building. For additional information, see 
Health and Safety Code Sections 17912, 17920.3. 17922(<!). 17922.3. 17958:8 and 17958.9. 

403.2 (Formerly CBC 34D.4.2) Flood hazard areas. For buildings and structures in flood hazard areas established in 
Section 1612.3 of the International California Building Code, or Section R322 of the International California 
Residential Code, as applicable, any alteration that constitutes substantial improvement of the existing structure shall 
comply with the flood design requirements for new construction, and all aspects of the existing structure shall be 
brought into compliance with the requirements for new construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612.3 of the International California 
Building Code, or Section R322 of the International California Residential Code, as applicable, any alterations that do 
not constitute substantial improvement of the existing structure are not required to comply with the flood design 
requirements for new construction. 
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403.3 (Formerly CBC 3404.3) Existing structural elements carrying gravity load. Any exi:;;ting gravity load
carrying structural element for whb::h an alteration causes an increase in design gravity load of more than 5 percent 
shaH be strengthened, supplemented, replaced or otherwise altered as needed to carry the increased gravity load 
required by the International California Building· Code for new structures. Any existing gravity load-carrying structural 
element whose gravity load-carrying capacity is decreased as part of the alteration l?hall be shown to have the 
capacity to resist the applicable design gravity loads requ[red by .. the International California Building Code for new 
structures. · 

403.3.1 (Formerly CBC 3404.3.1) Design live load •. Where the alteration does not result in increased design 
live load, existing gravity load-carrying structural elements shall be permitted to be evaluated and designed for 
live loads approved prior to the alteration. If the approved live load is less than that required by Section 1607 of 
the International California Building Code, the area designed for the nonconforming live load shall be posted with 
placards of approved design indicating the approved live load. Where the alteration does result in increased 
design live load, the live load required by Section .1607 of the International California Building Code shall be 
used. 

403.4 (Formerly CBC 3404.4) Existing structural elements carrying lateral load. Except as permitted by Section 
400.,5; wWhere the alteration increases design lateral lof;lds in accordance with Section 1609 or 1613 of the 
International California Building Code, or where the alteration results in a prohibited structural irregularity as defined 

-~ · in ASCE 7, or where the alteration decreases the capacity of any existing lateral load-carrying structural element. the 
structure of the altered building or structure shall be shown to meet the requirements of Sections 1609 and 1613 of 

., the International California Building Code. For purposes of this section, compliance with ASCE 41, using a Tier 3 
procedure and the two lm•el performance objeati•1e in Table 301 .1.4 .1 f-Or the applicable risk category, shall be 
deemed to meet the requirements ofSeGl:ion 11313 of the International Building Code. 

Exception: Any existing lateral load-carrying structural element whose demand-capacity ratio with the alteration 
considered is no more than 10 percent greater than its demand-capacity ratio with the alteration ignored shall be 
permitted to remain unaltered. For purposes of calculating demand-capacity ratios, the demand shall consider 
applicable load combinations with design lateral loads or forces in accordance with Sections 1609 and 1613 of 
the International California Building Code .. For purposes of this exception, comparisons of demand-capacity 
ratios and calculation of design lateral loads, forces and capacities shall account for the cumulative.effects of 
additions and alterations since· original construction. 

403.9 (Formerly CBC 3404.5) Voluntary seismic improvements. Alterations to existing structural elements or 
additions of new structural elements that are not otherwise required by this chapter and are initiated for the purpose 
of improving the performance of the seismic force-resisting system of an existing structure or the performance of 
seismic bracing or anchorage of existing nonstructural elements shall be permitted, provided that an engineering 
analysis is submitted demonstrating the following: 

1. The altered structure and the altered nonstru~tural elements are no less conforming to the provisions of the 
International California Building Code with respect to earthquake design than they were prior to the 
alteration. 

2. New structural ·elements are detailed as required for .new construction. 

3. New or relocated nonstructural elements are detailed and connected to existing or new structural elements 
as required for new construction. 

4. The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing str.uctural 
irregularity more severe. · 

403.11 Refuge areas •••• (No change to text) 

1

403.11.1 Smoke compartments. In Group 1-2 and 1-3 occupancies, the required capacity of the refuge areas for 
smoke compartments in accordance with Sections 407 .5.1 and 408.6.2 of the lntern;;rtional California Building 
Code shall be maintained. . · 

403.11.2 Ambulatory care. In ambulatory care facilities required to be separated by Section 422.2 of the 
International California Building Code, the required capacity of the refuge areas for smoke compartments in 
accordance with Section 422.4 of the International California Building Code shall be mainti:iined. 

1
403.11.3 Horizontal exits. The required capa.city of the refuge area for horizontal exits in accordance with 

· Section 1026.4 of the International California Building Code shall be maintained. 
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403.12 Carbon monoxide detection. Pursuant to Health and Safetv Gode Sect;on 17926. carbon monoxide 
detection shall be provided in all existing Group R buildings. as required in Section 915 of the California Building 
Code. or Section R315 of.the California Resident;al Code. 

When a fuel-burning appliance. fireplace. or forced-air furnace are added to an existing Group R building. not 
previously required to be provided with carbon monoxide detection. new carbon monoxide detection shall be installed 
in accordance with Sect;on 915 of the California Building Code, orSect;on R315 of the California Residential Code. 

SECTION 404 , 
REPAIRS 

404.5 (Formerly CBC 3405.5) Flood hazard areas. For buildings and structures in flood hazard areas established in 
Section 1612.3 of the International California Building Code, or Section R322 of the International California 
Residential Code, as applicable, any repair that constitutes substantial improvement or repair of substantial damage 
of the existing structure shall comply with the flood design requirements for new construction, and all aspects of the 
existing structure shall be brought into compliance with the requirements for new construction for flood design. 

For buildings and structures in flood hazard areas established in Section 1612.3 of the International California 
Building Code, or Section R322 of the International California Residential Gode, as applicable, any repairs that do not 
constitute substantial improvement or repair of substantial damage of the existing structure are not required to comply 
with the flood design requirements for new construction. 

SECTION407 
CHANGE OF OCCUPANCY 

407 .1 (Formerly CBC 3408.1) Conformance. No change shall be made in the use or occupancy of any building 
unless such building is made to comply with the requirements of the International California Building Code for the use 
or occupancy. Changes in use or occupancy in a building or portion thereof shall be such that the existing building is 
no less complying with the provisions of this code than the existing building or structure was prior to the change. 
Subject to the approval of the building official, the use or occµpancy of existing buildings shall be permitted to be 
changed and the building is allowed to be occupied for purposes in other groups without conforming to all of the 
requirements of this code for those groups, provided the new or proposed use is less hazardous, based on life and 
fire risk, than the existing use. · 

Exception: The building need not be made to comply with the seismic requirements for a new structure unless 
required by Section 407.4. 

407 .1.1 Change in the character of use. A change in occupancy with no change of occupancy classification 
shall not be made to any structure that will subject the structure to any special provisions of the applicable 
International California codes, without approval of the building official. Compliance shall be only as necessary.to 
meet the specific provisions and is not intended to require the entire building be brought into compliance. 

407.3 (Formerly CBC 3408.3) Staitways. An existing stairway shall not be required to comply with the requirement$ 
of Section 1011 of the International California Building Code where the existing space and construction does not 
allow a reduction in pitch or slope. 

407.4 (Formerly CBC 3408.4) Structural. When a change of occupancy results in a structure being reclassified to. a 
higher risk category, the structure shall conform to the seismic requirements for a new structure of the higher risk 
category. For purposes oftRis sestion, compliance with ASCE 41, l:lsing a Tier 3 procedure and tRe two level 
performance objestive in Table 301.1. 4 .1 for the applicable risk category, shall be deemed to meet the requirements 
of Section 1613 of the International Building Code. 

Exceptions: 

1. Specific seismic detailing requirements of Section 1613 of the International California Building Code for a 
new structure shall not be required to be met where the seismic performance is shown to be equivalent to 
that of a new structure. A demonstration of equivalence shall·consider the regularity, overstrength, ·. 
redundancy and ductility of the structure. 

2. When a change of use results in a structure being reclassified from Risk Category I or II to Risk Category Ill 
and the structure is located where the seismic coefficient, SOS, is less than 0.33, compliance with the 
seismic requirements of Section 1613 of the International California Building Code is not required. 
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SECTION409 
MOVED STRUCTURES 

1
409.1 (Formerly CBC 3410.1) Conformance. Structures moved into or within the jurisdiction shall comply with the 
provisions of this code for new structures. . 

Exception: (HCD 1 & HCD 2) After July 1. 1978, local ordinances or regulations for moved apartment houses 
and dwellings shall pennit the retention of existing materials and methods of construction. provided the 
apartment house or dwelling complies with the building standards for foundations applicable to new construction 
and does not become or continue to be a substandard building. For additional infonnation. see Health and Safetv 
Code Section 17958. 9. · 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300,"18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871 :4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

6. HCD proposes to NOT adopt Chapter 5 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTERS 
CLASSIFICATION OF WORK 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871 .3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government. Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

7. HCD proposes to NOT adopt Chapter 6 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTERS 
REPAIRS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955 .. 1 and 12955.1.1. 
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8. HCD proposes to NOT adopt Chapter 7 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTER7 
ALTERATIONS-LEVEL 1 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 189~.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

9. HCD proposes to NOT adopt Chapter 8 from the 2015 International Existing. 
Building Code. 

CHAPTERS 
AL TERA TIO NS-LEVEL 2 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 11928, 17959.6, 18300, 18552,18554, 18620,18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 

· 19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

10. HCD proposes to NOT adopt Chapter 9 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTERS 
ALTERATIONS-LEVEL 3 

Authority Cited: Health and Safety Code Sections 17040,' 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.101 
17922,17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554,18620,18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955:1 and 12955.1.1. 

11.HCD proposes to NOT adopt Chapter 10 from the 2015 International Existing 
Building Code. 

CHAPTER10 
CHANGE OF OCCUPANCY 
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NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
11922, 11922.6, 11922.12, 11921, 17928, 17959.6, 18300, 18552, 18554, ·18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3,.18944.11 and 
19990; and Government Code Section 12955. 1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 b through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

12.HCD proposes to NOT adopt Chapter 11 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTER 11 
ADDITIONS 

'" Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Cede Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

13. HCD proposes to NOT adopt Chapter 12 from the 2015 International Existing 
Building Code. · · 

NOTE: 

CHAPTER12 
HISTORIC BUILDINGS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section.12955.1 . 

. Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Seclions 12955.1 and 12955.1.1. 

14.HCD proposes to NOT adopt Chapter 13 from the 2015 International Existing 
Building Code. 

NOTE: 

CHAPTER13 
RELOCATED OR MOVED BUILDINGS 

Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865,.18871.3, 18871.4,.18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and· 
19990; and Government Code Section 12955.1. 
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Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1and12955.1.1. 

15.HCD proposes to NOT adopt Chapter 14 from the 2015 International Existing 
Building Code. · 

CHAPTER14 
PERFORMANCE COMPLIANCE METHODS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927,17928,17959.6, 18300,18552,18554,18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections.17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

16.HCD proposes to adopt Chapter 15, Sections 1501, 1502 and 1503 only. from 
the 2015 International Existing Building Code into the 2016 California Existing 
Building Code with amendments as follows: 

CHAPTER15 
CONSTRUCTION SAFEGUARDS 

1501.5 Fire safety during construction. Fire safety during construction shall comply with the applicable 
requirements of the International California Building Code and the applicable provisions of Chapter 33 of the 
International California Fire Code. 

1501.6.1 Walkways. A walkway shall be provided for pedestrian travel in front of every construction and 
demolition site unless the applicable governing authority auth.orizes the sidewalk to be fenced or closed. 
Walkways shall be of sufficient width to accommodate the pedestrian traffic, but in· no case shall they be less 
than 4 feet (1219 mm) in width. Walkways shall be provided with a durable walking surface. Walkways shall be 
accessible in accordance with Chapter 11 Chapter 11A of the International California Building Code and shall be 
designed to support all imposed loads and in no case shall the design live load be less than 150 pounds per 
square foot (pst) (7.2 kN/m2). 

1
1501.6.4.1 Barrier design. Barriers. shall be designed to resist loads required in Chapter 16 of the 
International California Building Code unless constructed as follows: 

1. Barriers shall be provided with 2 x 4 top and bottom plates. 

2. The barrier material shall be a minimum of% inch (19.1 mm) boards or 1/4 inch (6.4 mm) wood structural 
use_ panels. 

3. Wood structural use panels shall be bonded with an adhesive identical to that for exterior wood structural 
use panels. 

4. Wood structural use panels 1/4 inch (6.4 mm) or 1/16 inch (1.6 mm) in thickness shall have studs spaced 
not more than 2 feet (61 O mm) on center. 

5. Wood structural use panels 3 /8 inch (9.5 mm) or 1 /2 inch (12.7 mm) in thickness shall have studs 
spaced not more than 4 feet (1219 mm) on· center, provided a 2-inch by 4-inch (51 mm by 102 mm) stiffener 
is placed horizontally at the mid-height where the stud spacing exceeds 2 feet (610 mm) on center. 

6. Wood structural use panels 5/8 inch (15.9 mm) or thicker shall .not span over 8 feet (2438 mm). 
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1501.6.7 Adjacent to excavations. Every excavation on a site located 5 feet (1524 mm) or less from the street 
lot line shall be enclosed with a barrier not less than 6 feet (1829 mm) high. Where located more than 5 feet 
(1524 mm} from the street lot line, a barrier shall be erected when required by the code official. Barriers shall be 
of adequate strength to resist wind pressure as specified in Chapter 16 of the International California Building 
Code. · 

1
1501. 7 Facilities required. Sanitary facilities shall be provided during construction. or demolition activities in 
accordance with the International California Plumbing Code. . 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18.690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

17.HCD proposes to adopt Chapter 16 from the 2015 International Existing 
': Building Code into the 2016 California Existing Building Code with 

amendments as follows: 

CHAPTER16 
REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The standards are listed 
herein by the promulgating agency of the standard, the standard identification, the effective date and title, and the 
section or sections of this document that reference the standard. The application of the referenced standards shall be 
as specified in Section 102.4, or California Administration Division /, as applicable. 

ASCE/SEI 
American Society of Civil Engineers 
Structural Engineers Institute 
1801 Alexander Bell Drive 
Reston, VA 20191-4400 

Standard 
Reference 
Number Title 
7-10 Minimum Design Loads for Buildings and Other 

Structures with Supplement No. 1.. ................. 

41--lJ. Seismie B><'al:Hatien aad Retrefi.t efEx:isEing 
Baildings .................................................... 

ASHRAE 
American Society of Heating, Refrigerating and Air 
Conditioning Engineers 

: 1791 Tullie Cirde, NE 
Atlanta, GA 30329 

Standard 
Reference 
Number Title 
62.12013 T• ~ A • y -- A!~ - .. . ·- ...... 

ASME· 
American Society of Mechanical Engineers 
3 Park Avenue New York, NY 10016 

Standard ' 
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Referenced 
in code 

section number 

301.1.4.1, 403.4, 403.~ 

301.l.4, 301.1.4.1, Table 301.1.4.l, 
3!HJ.4.~, Thble 3GU.4.~, 400.4,-

Table 402.4, 403.4, 4Q4.2.l, Table 
4Q4.2.1, 494.~.3, 407.4 

Referenced 
in code 

section number 
~ 

Referenced 

October 30, 2015 



Reference 
Number Title 
ABMBA17.1/ 
G&AB44 2013 Safety Geele fer B!e~.iaters aael Esealaters .......•.•..•.. 
A17.3 2008 Safety Geele fer ~astiag El6'faters tmel Esealatei'S .... 
!A8.1 2008 Safety Stanaarels fer Platfetm Lifts aRel Staffivay 

Ghair I,ifts ................................................... 

ASTM 
AS1M International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Standard 
Reference 
Number Title 
C 94/C94M-13 Specification for Ready-mixed.Concrete .............. 
:g 84 13A ±est Metheel fer Sarfaee Bl:lffiing Gharaeteristies ef 

Bl:lilcling ~<laterials ......................................... 
:g 108 11 Sttmdarel ±est Metheels fer Fire ±ests ef&flef 

Ge,1Bfings ................................................... 
:g 136 2012 ±est Metheel fer Behavier efMaterials m a :s.ceffieal 

+abe Fl:lffiaee ~ 750°G .................................... 
F2006-10 Standard Safety Specification for Window Fall 

Pr6'ientiea :9e¥iees fer Nea Emeri;eaey 
Eseape (Bgressj eael R:esooe Effigressj Wiadews ...... 

F2090 10 8ttmaarEl Sfleeifieatiea fer Wiaelew Fall Pre'•'eaBOO 
96',•iees '.'Ma Emergeaey (Egress) 
R:elease ~.!leehaaisms ....................................... 

ICC 
International Code Collllcil, Inc. 
500 New Jersey Avenue, NW, 6th Floor 
Washington, DC 20001 

Standard 
Reference 
Number Title 

IRtematiooal Buihfu1g GeEle® ............................................... 
IBG 15 
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in code 
section number 

~~.~ 
~ 

41-0.&3,~ 

Referenced 
in code 

section number 
109.3.1 

~ 

~ 

~ 

~~ 

4{}6.2;~, ~ 

Referenced 
in code 

section number 
lQl.4.1, 106.2.2, 1Q9.3.3, 109.3.8, 

110.2, 2Q2, 3QU, 30U.4 
i!QU.4.1, 3QU.4.2 4Ql.2.3, 4Q2.1, 
4Q2.2, 402.3, 4G2.3.l, 4Q2.4, 4Q3.1, 

4Q3.2, 403.3, 4Q3.3.l, 403.4, 
4Q3.4.l, 403.8, 4Q3.9, 4Q4.2.l, 

4Q4.2.3, 400, 404.4, 4Q4.5, 49a.3, 
4Q7.l, 407.3,497.4, 408.3, 410.4, 
410.4.2, 410.6, 4 rn.8.1, 410.8.4, 

41G.8.a, 4rn.8.5, 4rn.8.7, 410.8.8, 
410.8.10, 4H);8.14, 410.9, 410.9.3, 

4w.9A; 501.3, 6Ql.3, 602.3, 606.l, 
696.2.2.t, 6Qe.2.i3, 606.2.3, 

6G6.2.4 1oi.2, 1ou, 792.1, 1m.2, 
702.3, 702.4, 702.5, 702.e, 7G5.l, 

7G5.l.1, 705.1.4, 705 .. l.7, 705.1.8, 
705.1.9,706.1, 706.3, 706.3.2, 
;zo1.2, 707.3.1, 7G;z.3.2 891.3, 
802.1, 803.2.1, 803.2.3, 803.3, 
8Q3.4, 803.5.2, 8Q3.a, 804.u, 

804.2, 804.2.2, 804.2.3, 804.2.4, 
804.3, 805.3.1, 805.3.1.2.1, 805.4.3, 

8GH, 805.e, 805.f.1, 805.8.1, 
80H.2, 8Q5.10.l.1,,895.10.l.2, 
895.19.l.3, 805.19.2, 8Q5.H.2, 

896.2, 89e.3, 89e.4, 896.5, 8G;z.2, 
897.4, 897.5, 897.6 994.1.2, 

994.1.3, 994.2, 994.2.1, 994.2.2, 
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' 

" 

A{)eessible and Usable Baildings aB:d Faeilities ....... 

IGC!.111.l 09 
ICC Standard on Bleachers, Folding and Telescopic 

ICC300--12 Seating and Grandstands ................................. 

Iatematieaal BE:ergy Ceaservatiea Cede® ..................... 

IECC 15 

Iat6FE:atiooal Fire Cede® .................................. 

IFC 15 

Iatematieaal Fuel Gas Cede® .........•..................• 
IFGC 15 

IJl.4C 15 IateraatieHal Meehaaieal Cede@ ........................ 
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~ 
995.3, 9Ge.2, 9G'.f.4, 9g;z.u rnGu, 

lOG;!.1, 1GQ2.2, lGQ;zJ, lGQ;z.2, 
IQQ;z.3J, lGH.1, 

IG12J.U, Hll2.U.2, !Gt:!.2J, 
rn12.2.2, rn12J, 1012.u, 

IG12.4.2, 1Ql2:.4J, 
1012.5.1, 1012'.5.U, 1Q12.5J, 

JG12:.6.l, IG12'.e.3, 1Q12.1.1, 
rn12.;z.2, 1012.;zJ, 

lG12.8, 1012.8.2 HQ2.l, UQ2.2, 
HQ2.3, HQ3.l, HQ3.2, HOOJ, 

.. llQ3J.l, HQ3J.2, 
HQ3.4, llQH, 12Ql.4, l2G;!.3, 

1202.4, 12Q3.12, 12Q4.l, 12QU.4, 
~ 

12Q5.9, 1205.15, BOl.2, BQ2J, 
BQ2.2, 1302.2.1, BQ2J, UQ2.4, 

~ 
1302.6, 14Ql.2.2, 1401.2.3, 

14Ql.2.4, 140UJ, 14Ql.4.1, 
l4Ql.6.1, 1401.e.U, 

rnn.0.2, 14Gl.e.2.1, 1491.6.H, 
1491.6.3.2, 1491.6.4.l, 1401.6..5, 

1401.65.1, 
1491.6.6, 1491.6.1.1, 1491.6.8, 

1401.6.9, 1491.6.9.1, 1491.6.10, 
1401.6. lQ.1, 

1491.6.ll, 1401.6.H.1, 
140UU2.l, 1491.6.B, 

1491.6.15.1, 1491.6.16.1, 
1491.6.1'.7, 14Ql.6.11.1, 1401.6.18, 

1491.6.18.l, 1401.6.19, 
'.Faele 1401.6.19, l:SQU, 1501.6.l, 

1S9Ui.4 . .1, 1591.6.;z, 1596.1, 
~ 

410.8.2, 410.8.3, 410.8.19,~, 
~ 

401.1 

301.2, f02.6, 798.1, 811.1, 908.l 

101.4.2, 3Ql.1.l, 301.2, 402,-5, 
4-G3dG, 8Q3.2.l, 8Q3.2.3, 

804.4.U, 8Q4.4.l.2, 8Q4.4.U, 
8Q4.4.I.4, 8Q4.4.l.5, 

804.4.1.6, 804.4.1.1, 8Q4.U, 
1012:.5.U, 1104.l, BOl.2, 

14QU.2, 1491.6.8.1, 14QL6.14, 
140Ui.l4.l, 

1501.5, 1504.l, 1504.2 

~.;i:Q2,M 

rn, 702.6, 8Q9.1, 9Q2.1.1, 
902.2.1, 1009.1, l4<H.6.H4Ql.6.8, 
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1401.6.8.1 

International Pffimbmg Code® ............•.............. 
~ 6Q9.1, 7QH, 81Q.l, IQlQ.1, 

IPC 15 Internation~ Property }.fuiHtenance Code® ................... rnrn.2, rnrnJ, rnrn.5, I5Ql.7 
101.4.2,-3-Q.14, 1301.2, 14Ql.3.2 

IPMC 15 International R~sidential Code® ..............•.......... 
.i.o.t.4+,~. 402.2, 403.2, 404.5, 

IR:C 15 408.3, 692.3,701.3, 792.5, 796.2, 
707.2, 7Q7.4, 707.5, 798.1 807.4, 

8Q8.3, 811.1, 907.4, 9Q8.1, 11Q3.2, 
1103.3, 1103.4, 1104.l, 11Q6.l, 
1201.4, 1301.2, 13Q2.l, '1302.2, 

1302.2.1, 1302.J, 13Q2.4, 130:2.6, 
1302.5, 1401.2.2, 1401.2.3, 

1401.3.3 

National Fire Protection Agency 

NFPA 1 Batterymarch Park 
Quincy, MA 02269-9101 

Standard Referenced 
Reference in code 
Number Title section number 
NFP,A,,BR 13 StandBl.'d fer the Iastallatioa of Sprffik:ler Systems ia 

Resiaential Geeli:flaneies li:fl to and Iaeffiding Fotlf 
Stories ia Height ........................................ ~ 

. NFPA79 14 National Eleetrical Code., ............................. 107.3, 301.2, 6Q7.U, 607.1.2, 
69+.1.3, 607.1.4, 607.1.5, 808.l, 
808.3.4, 808.3.7, 1098.l, 1008.2, 

1008.3, 1008.1 

1'WPA72 13 'National The Alarm and Signaling Cede ............... 804.2.5, 8Q4.4 

1'WFf,,99 15 Health Care Faeilities Code •............................. .6Q+...h4 

NFPAIQl 15 T ·~ l"'I ,.. ~ _,_ 
-805,2. ·--··········································· 

ULLLC 

UL 
333 Pfingsten Road 
Northbrook, IL 60062 

Standard Referenced 
Reference in code 
Number Title section number 
723 08 StaneBi'd fer :fest fer Sw.faee B:aming Charaeteristics 

ofBaildiag :Materials with Revisions '.fbroagh 
September 2010 ........................................... -12{)5.,9 

790 04 Standard :fest Methods fer Fire :fasts ofR:eof 
Co:i;erings :with Re>«isiens throagh Getober 2008 ..... ~ 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554,18620,18630, 18640,18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Final Express Terms 26 of 38 
2015 IEBC / 2016 CEBC - 2015 Triennial Code Adoption 
Housing and Community Development (HCD) · 

4398 

October 30, 2015 



Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

18. HCD proposes to adopt Appendix A, Chapter A 1 (Sections A 100 - A 114, 
Tables A1-A-A1-G, and Figures A1-1 and A1.:.2) from the 2015 International 
Existing Building Code into the 2016 California Existing Building Code with 
amendments as follows: 

CHAPTERA1 
SEISMIC STRENGTHENING PROVISIONS 

FOR UNREINFORCED MASONRY BEARING WALL BUILDINGS 

SECTION A100 
APPL/CATION 

A 100.1 Vesting Authority, When adopted by a state agency, the provisions of these regulations shall be enforced 
by the appropriate enforcing agency, but only to the extent of authority granted to such agency by the state 
legislature. 

· Following is a list of the state agencies that adopt building standards, the specific scope of application of the 
agency responsible for enforcement, and the specific statutory authority of each agency to a.dopt and enforce such 
provisions of building standards of this code, unless otherwise state.d. 

I 
2. HCD 1 - The Department of Housing and Community Development 

Application - Hotels, motels, lodging houses, apartments. dwellings, employee housing and factory
built housing. 

Enforcing Agency- The local building department or the Department of Housing and Community 
Development. · · 

Authority Cited- Health and Safety Code Sections 17040, 17921, 17922, 19990. 

Reference-Health and Safety Code Sections 17000 through 17060, 17910 through 17990, 19960 
through 19997; and Government Code Section 12955.1. 

3. HCD 2 - The Department of Housing and Community Development. 

Application -·Permanent buildings and permanent accessory buildings or structures constructed within 
mobi/ehome parks and special occupancy parks. 

Enforcing Agency- The local building department or the Department of Housing and Community 
· Development. · · 

Authority Cited - Health and Safety Code Section 18300, 18620, 18640, 18865, 18873 and 18873.2. 

Reference - Health and Safety Code Sections 18200 through 18700 and 18860 through 1887 4. 

SECTION A102 
SCOPE 

A102.2 Essential and hazardous facilities. The provisions of this chapter shall not apply to the strengthening of 
buildings in Risk Category Ill or IV. Such buildings shall be strengthened to meet the requirements of the International 
California Building Code for new buildings of the same risk category or other such criteria approved by the code 
official. 

SECTION A 103 
DEFINITIONS 

For the purpose of this chapter, the applicable definitions in the bt1ilding code California Building Code as acjopted by 
the California Building Standards Commission (BSC) shall also apply: 
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BUILDING CODE. (HCD 1 & HCD 2) "Building Code" shall mean the most current edition of the California Building 
Code, Tttle 24, Part 2, as adopted by the California Building Standards Commission (BBC). 

SECTION A105 
GENERAL REQUIREMENTS 

A105.4 Structural observation, testing and inspection. Structural observation, in accordance with Section 4700 
1704 of the International California Building Code, shall be required for all structures in which seismic retrofit is being 
performed in accordance with this chapter. Structural observation shall include visual observation of work for 
conformance with the approved construction documents and confirmation of existing conditions assumed during 
design. 

Structural testing and inspection for new construction materials shall be in accordance with the California Building 
Code, except as modified by this chapter. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 1791 O through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through. 19997; and Government Code Sections 12955.1 and 12955.1.1. 

19.HCD proposes to NOT adopt Appendix A, Chapter A2, from the 2015 
International Existing Building Code. 

CHAPTERA2 · 
EARTHQUAKE HAZARD REDUCTION IN EXISTING REINFORCED. CONCRETE AND REINFORCED MASONRY 

WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955:1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1and12955.1.1. 

20. HCD proposes to adopt Appendix A, Chapter A3 (Sections A30·1.1 - A304.5.1, 
Tables A3-A and A3-B, and Figures A3-1 -A3-10) from the 2015 International 
Existing Building Code into the 2016 California Existing Building Code with 
amendments as follows: 

CHAPTERA3 
PRESCRIPTIVE PROVISIONS FOR SEISMIC STRENGTHENING OF CRIPPLE WALLS AND SILL PLATE. 

ANCHORAGE OF LIGHT, WOOD-FRAME RESIDENTIAL BUILDINGS 

SECTION A302 
DEFINITIONS 

I For the purpose of this chapter, in addition to the applicable definitions in the California Building Code, certain 
additional terms are defined as follows: . · 
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CODE OFFICIAL. "Code Official" shall have the same meaning as Enforcing Agency. 

ENFORCING AGENCY. The designated department or agency as specifier! by statute or regula.tion. 

SECTION A304 
STRENGTHENING REQUIREMENTS 

A304.5 Qualit;• sontrol Inspections. All work shall be subject to inspection by the code official including, but not 
limited to: 

1. Placement and installation of new adhesive or expansion anchors installed in existing foundations. Special 
inspection i&-Ret may be required for adhesive anchors installed in existing foundations regulated by the 
prescriptive provisions of this chapter. 

2. Installation and nailing of new cripple wall bracing. 

3. Ariy work may be subject to special inspection when required by the code official in accordance with the building 
code. 

A304.6 Phasing·of the strengthening work. When approved by the Enforcing Agency, the strengthening work 
contained in, this chapter may be completed in phases. 
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EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS----

EXISTING 2·2X 
OR 1·2x PLATE-----..._ 

EXISTING CRIPPLE 

·STUOW~LL~ 

EXISTING SILL PLATE---~ 

INSTALL NEW ANCHORS-· --.___,, 
TO CLEAR Arff EXISTING 
REINFORCING 

2'1.z"MIN 
-----,.t"'--.f1> • • • 

For.SI: 1 inch= 25.4 lllUl. 

NOTES: 
1. Plate washers shall comply with the follow:iilg: 

:: ... .. .. ,"j ... ·~ "" 

.. :/.t ti ct£;-\ 

1/:f"inch anchororbolt-3 im:hi!s .c 3 inclws x 0.229incli:minimum.. 

. '10-inch anchor or boli-3 inches x 3 inches x 0.229 ineh :minimum. 

EXISTING STUD WALL WITH SOLE 
Pl.ATE 

EXISTING SHEATHING MATERIAL 
OVER EXISTING FLOOR FRAMING 

ADHESIVE ANCHOR OR EXPANSION 
ANCHOR WITH PLATE WASHER & NUt 
WITH SIZE & SPACING AS REQUIREO. FILL 
ANNULAR SPACE IN SILL PLA1'E WITH 
ADHESIVE (ADHESIVE ANCHORS ONLY) 
SEE TABLE A'3-A FOR QUANTITY 

I EXISTING GROUND LEVEL 

I A diagonalslotin the plate washer is pcnnittedinaccordmcewith TableA3-A, Foolnote b. 
2. SeeFigmeA3-5orA3-6foraipplewallbracing. 

[BS) AGURE.Al-3 

SILLPlATE -~~lf~~A~c?;i,Qi,ll~~TO EXISTING FOUNDATION 
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MNMtslif 12 IN..OH a:NTERJif imERNEDJME 
lSruOO.. MIN 2 NAILS ·E'Mff STUD. . 

2x Bi.OC:IQ'NGftR A'OOllEVBl'f ~ 
catfNECTlO~'Wl'iftl 
.steEl:MEOOL~ 

lDSJ ·RGUREM-7 
P.MrlllAL CRl~SlllD Wild.I:. i;;u;vATim.t 
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EXISTINGmMJCISTOR BLOCKING 
WITH EXISTINGNAU4GTOEE 
\IERlF!ED PERA3114J.3 · ·· · ·· 

FarSI: lm=l5.4mm. lpamd=-4.:4-N. 
1\'0'l!:Smm:mn&•u•i:5imtmaiimfa:milmu~d~~dip;. 

ll!SJ RGtmEAHA 

WHEREANEXlSTING RlMJOIST 
OR BLOCKINGNAIUNGCAN NOT 
BEVERIAEO. PROVIGEANEW 
FR.UNGCUP FROM BLOCKS TO 
TOP PLATE WlTHAMINIMUM 
HORIZOl\ITAl CAPACfiYOF #D 
POUNOSAS FClUOWS: 
3STOR'(: 16' o.c. 
2-STORY: 32< o.c. 
1-STORY: 48" o.c. 

iYPICAl R.DDRTO CRIPPl..EWAtLCONIECTICH fLOOllJOlSTSKOTP.ARAU.El. TOFDIJIBJATICms} 
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.E)!JSTING RIM JOIST 

rnsrmG CRIPPLE snm WAU.; 

SEEt,IGU.~~NJl£/.W~t 
FOR BRACING 

FarS!: lhh=Z.4-. I plllll'l=4.4N. 
NOl'!:Siil~imlmab•dinmtiim-.:iiilrdlliil!illlal!lhmillgi:q,.. 

[BS)RGIJREAf..811 

WHERE EXISTING rwt.ltiGOAN.NOTBE 
VERIFIED FROM'THE EXltmllG RIM 
JOIST10 TOP PLATll, PROVIDE fl 
f!WJJNG CL .. Wl'IHA~IM'i!M 
HORIZONTAL CAl"ACITY 01' 4Sil POUND~ 
MFOLLOWS: 
:i-STORY: 16" O.C. 
2.sTQ~i!2"0,c,; 
1.STORY: .W 0,C. 

~FRAMING CUPo(FlAT) EAtflAT irlE 
SPACING INDICAlED ABOVE WITH A 
HORIZONTAi.CAPACiTY OF 450 POUNDS 

iYPlCA\.R.ODR TOCIUPPl.EWAIJ.COOlE111lN(Fl.OOllJ!RSTS PAIW.l.EL TOFOUNl!AllO!ISJ 
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EXISTING CR!PF'LE STU!> WALL 
S!EE.FIGllREf.AM~FO!I 
SRAtlliG 

NEW2xBLOCK Wmt 3"11k1NAILS 
r>ae-~IU.et.0¢K TO PRecwoa SPUnllllG 

WHER5 AA 5XIS'ilNG l'WA JOIST~ eu:x::KING 
IS~GT PRessm: PROVIOE ~EW W'WOOD 
SfRUCTURAL PANEL elOCK114G INSTALLED TO 
FITTlGH'l'lYBETWEEff FLOOR JOISTS. l\IAll 
wml 9d NA!LSAT4"0NCEtilTER TOTO? 
P'i.AT!AfilOSIU.PlATE.SAACUt.0¢1($1\$ 
f'OLLOW$: 
3-SWR'tsveRY JOIST Sf'M:E 
:2-SVORY:EVERV JOISTSPACEAlilOllE 

eiw:eo PANELS,Al..TI:mllt.TEJOIST 
SPACES AT OT<lER LOCATlmtS 

1·$1'0RY: .AllER!>.IATEJOISTSP~· 

FLOOR .X.ISTS NOT PAAA!.t.EI. TO f'OUNOATION 

EXISTING RIM JOIST WITH 
QISTIN$i'1AIUNG iO !'le 
'\ISRlflCO PER: A304. f.4 ~---.. 

flew~ e~G; $5E f!5GIUl!W.!5!1'i"S 
ASOVS 

FLOOR .X.1$TS PAIW.t.a. TO FOUnDATIOH 

Far SI: i m=l>.~llllll. l Pll=! =4.4N. 
!1.'0lE:SteSfciC!IA30U !t>rmp....U~ 

lD$J FIGURE AM 
AL'TER!lllJ<FLOOR mMlllfG TOCRlPPl.E WALL CONHECTIOH 
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__,,~ Rml.llREOBRH:ING FOR 1-sroR'f5Ul!.DING 

1------- l!EFL ----~--

I.BS] RGUREA3-1D-
FUICR PLAl'H:REPPLE WALL BRACING LAYOUT 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. ' 
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Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 th.rough 
18700, 18860 through 18'874, and 19960 through 19997; and Government Code Seetions 12955.1 and 12955.1.1. 

21.HCD proposes to NOT adopt Appendix A, Chapter A4, from the 2015 
International Existing Building Code. 

CHAPTERA4 
EARTHQUAKE RISK REDUCTION IN WOOD-FRAME RESIDENTIAL BUILDINGS WITH SOFT, WEAK OR OPEN 

FRONT WALLS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040,·17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. · 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

22. HCD proposes to NOT adopt Appendix A, Chapter AS, from the 2015 
International Existing Building Code. 

CHAPTERA5 
EARTHQUAKE HAZARD REDUCTION IN EXISTING CONCRETE BUILDINGS 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6, 17922.12, 17927,17928, 17959.6, 18300, 18552,185(54, 18620,18630, 18640,18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections -17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 1887 4, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

23. HCD proposes to adopt Appendix A, Chapter AG, from the 2015 International 
Existing Building Code into the 2016 California Existing Building Code with 
amendments as follows: 

CHAPTERA6 
REFERENCED STANDARDS 
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ASCE/SEI 
American Society of Civil Engineers· 
Structural Engineers Institute 
1801 Alexander Bell Drive 
Reston, VA20191~4400 

Standard Referenced 
Reference in code 
Number Title section number 
7-10 Minimum Design Loads for Buildings and Other 

Structures with Supplement No. 1.. ...... : ..... '. .... A104,MW-:3-

4.1.-±3- SeiSB:lie Rehabilitatien efThdstiB:g 
Biffiamgs ... · ................................................. f\503.2, f\504.1, A505.1, f\506.3.2, 

MQ+.-1. 

ASTM 
ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Standard · Referenced 
Reference in code 
Number Title section number 
A3eiA3eM os Sf!eemeatien fer GareeB: 8tFuetaml Steel. ............. M05.3.3 
A 653/A653M-l c· Standard Specification for Steel Sheet, Zinc Coated 

" (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by Hot-Dip Process ................... A304.2.6 

B 695-04(2009) Standard Specification for Coating of Zinc 
Mechanically Deposited on Iron And Steel .......... A304.2.6 

C 496-96/C496M~ll Standard Test Method for Splitting Tensile Strength 
of Cylindrical Concrete Specimens ...................... A104, A106.3.3.2 

E488-10 Test Method for Strength of Anchors in Concrete and 
Masonry Elements ......................................... AI07.5.3 

E 519/E519M-2010 Standard Test Method for Diagonal Tension (Shear) 
in Masonrv Assemblages .................................. Al04, Al06.3.3.2 

ICC 
International Code Council, Inc. 
500 New Jersey Avenue, NW, 6th Floor 
Washington, DC 20001 

Standard Referenced 
Reference in code 
Number Title section number 
BNBG 93 BGGANatienal BWldffig GeatJ®. ........................ ~ 
fillBG 96 BGGA ~l'atienal BWldffig Gede® ........................................ ~ 
B~lBG 99 BGGA:~l'.atienal BWlding Gede® ......................................... A2Q2 

IBG 09 IatematieHal Bwklffig Gede®-............................ A292.1, f\592.l 
!BG 93 latematienal Builamg Gede®-................•........... A2Q2.1, A592.l 
!BG 96 latematieaal Bwlamg Gede®-............................ A292.l, f\592.1 
!BG 99 latematieaal Bwlamg Gede® .......................•.... A202.l, f\592.1 
!BG 12 latematieaal Bti:ilelffig GedtJ®. .............. .' ...... ;: . .... A202.l, i\.592.l 
!BG 15 IE:tematieaal Builelffig Gede®" ....................... : .... Al92.2, Al98.2, A292.l, A293, 

A296.3, A296.9, A493.l, /"'195.1, 
A497.1, ,A,.59:;u, ,'\.503.3, 1\596.4 

SBG 94 Staaaard Building Gede®' ................................. ~· 

SBG 97 StaBEiard BaJJding Gede® ................................. ~ 
SBG 99 Stwi:aardBuilding Gede®' ................................. A202, 2'\.592 
UBG 76 UBiferm Building Gede® .................................. ~ 
UBG 97 TT. ·~ h ~ .. _, ....... "' _, A2~, ,'\.5Q2 ·································· 
NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10,, 
17922, 17922.6, 17922.12, 17927, 17928, 17959.6, 18300, 18552, 18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4118873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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24. HCD proposes to NOT adopt Appendix B from the 2015 International Existing 
Building Code. 

APPENDIXB 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS FOR EXISTING BUILDINGS AND FACILITIES 

NOTE: . 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300, 18552, 18554,18620,18630, 18640,18670,18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860.through 18874, and 19960 through 19997; and Gove~nment Code Sections 12955.1 and 12955.1.1. 

25. HCD proposes to NOT adopt Appendix C from the 2015 International Existing 
Building Code. 

APPENDIXC 
GUIDELINES FOR THE WIND RETROFIT OF EXISTING BUILDINGS 

NOTE: 
Authority Cited: Health arid Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300,18552,18554, 18620, 18630, 18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 

26. HCD proposes 'to NOT adopt Resource A; from the 2015 International Existing 
Building Code. 

RESOURCE A 
GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040, 17050, 17920.9, 17921, 17921.3, 17921.6, 17921.10, 
·11~22, 17922.6, 17922.12,17927,17928, 17959.6, 18300, 18552, 18554, 18620,18630,18640, 18670, 18690, 
18691, 18865, -18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Coqe Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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ADDENDUM TO FINAL !=XPRESS TERMS 

FOR 

PROPOSED BUILDING STANDARDS 

OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 

REGARDING THE 2016 CALIFORNIA EXISTING BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 10 

(HCD 04-15) 

The Department of Housing and Community Development (HCD) proposes to make necessary changes to be 
included in the 2016 edition of the California Existing Building Code (CEBC}, as presented on the following pages: 

1. Existing California text or language being modified: All language is shown in normal Arial 9 point; modified 
language is underlined or shown in strikeout. 

2. Existing text1not.being modified: All language not displayed in full is shown as" ... " (i.e., ellipsis). 

3. Repealed text: All language appears in strikeout. 

4. Amended, adopted or repealed language after public hearing: All language is shown in double underline or 
eleuele stFikeeut 

5. Notation: Authority and Reference citations are provided at the end of each section. 

SUMMARY OF REGULATORY ACtlON 

HCD PROPOSES TO: 

)> Bring forward existing California Amendments from the 2013 California Building 
Code into the 2016 California Existing Building Code. 
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[Addendum text only] 

5. HCD proposes to adopt Chapter 4, except Sections, 401.1.1, 402.5, 403.4.1, 403.5, 
. 403.6. 403.7, 403.8, 403.10, 404.2, 404.2.1. 404.2.2, 404.2.3, 404.3, 404.3.1, 404.4. 405, 
406, 40S·and 410 from the 2015 International Existing Building Code into the 2016 
California Existing Building Code with amendments as follows: 

CHAPTER4 
PRESCRIPTIVE COMPLIANCE METHOD 

SECTION404 
REPAIRS 

404.1.1 (Formerly CBC 3405.1.2} Replacement, retention and extension of original materials. (HCD 1) 
Local ordinances or regulations shall permit the replacement. retention and extension of original materials. and the 
use of original methods of construction. for any building or accessoTY structure. provided such building or structure 
complied with the building code provisions in effect at the time of original construction and the building or accessory 
structure does not become or continue to be a substandard building. For additional information. see Health and 
Safety Code Sections 17912. 17920.3, 17922(d). 17922.3. 17958.8 and 17958.9. 

NOTE: 
Authority Cited: Health and Safety Code Sections 17040; 17050, 17920.9, 17921, 17921.3, 17921.6, 17921:!0, 
17922, 17922.6, 17922.12,17927, 17928, 17959.6, 18300, 18552,18554, 18620,18630,18640, 18670, 18690, 
18691, 18865, 18871.3, 18871.4, 18873, 18873.1, 18873.2, 18873.3, 18873.4, 18873.5, 18938.3, 18944.11 and 
19990; and Government Code Section 12955.1. 

Reference: Health and Safety Code Sections 17000 through 17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, and 19960 through 19997; and Government Code Sections 12955.1 and 12955.1.1. 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

OFFICE OF THE STATE FIRE MARSHAL 

. REGARDING PROPOSED CHANGES TO 
2016 CALIFORNIA EXISTING BUILDING CODE 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 10 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear 

in the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
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The Office of the State Fire Marshal (SFM) proposes to adopt the 2015 edition of the International 
Existing Building Code (IEBC) into the 2016 edition of the California Existing Building Code (CEBC). SFM 
further proposes to: 

• Repeal the adoption by reference of the 2012 International Existing Building Code and 
incorporate and adopt by reference·in its place the 2015 International Existing Building Code for 
application and effectiveness in the 2016 California Existing Building Code. 

• Repeal certain .amendments to the 2012 International Existing Building Code and/or California 
Existing Building Standards not addressed by the mocjel code that are no longer necessary. 

• Adopt new building. standards or necessary amendments to the 2015 International Existing 
Building Code that address inadequacies of the 2015 International Existing Building Code as 
they pertain to California laws. · · 

• Bring forward previously existing California building standards or amendments, which represent 
no change in their effect from the 201.3 California Existing Building Code. 

• Codify non-substantive editorial and formatting amendments from the format based upon the 
2012 International Building Code to the format of the 2015 International Existing Building Code. 
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[1. The SFM is proposing to ado.pt Sections 1.1 Through 1.1.12 and Sections 1.11 
through 1.11.10.] 

CHAPTER 1 

SCOPE AND ADMINISTRATION 

DIVISION/ 
CALIFORNIA ADMINISTRATION 

SECTION1.1 
GENERAL 

1.1.1 Title. These regulations shall be known as the California Existing Building Code, may be cited as such and will 
be referred to herein as "this code." The California Existing Building Code is Part 10 of thirteen parts of the official 
compilation and publication of the adoption, amendment, and repeal of building regulations to the California Code of 
Regulations. Title 24. also referred to as the California Building Standards Code. This part incomorates by adoption 
the 2015 International Existing Building Code of the International Code Council with necessary California 
amendments. 

1.1.2 Purpose. The pumose of this code is to establish the minimum requirements to safeguard the public health, 
safety and general welfare through structural strength. means of earess facilities, stability, access to persons with 
disabi/Wes. sanitation. adequate fighting and ventilation. and energy conservation: safety to life and property from fire 
and other hazards attributed to the built environment; and to provide safety to fire fighters and ememency responders 
during emergency operations. 

1.1.3 Scope. The provisions of this code shall apply to the construction. alteration. movement. enlamement. 
replacement, repair. equipment. use and occupancy. location. maintenance. removal and demolition of every building 
or structure or any appurtenances connected or attached to such buildings or structures throughout the State of 
California. 

1.1.3.1 Nonstate-reaulated buildinas. structures. and aoolications. Except as modified by focal ordinance 
pursuant to Section 1.1.8. the following standards in the California Code of Regulations. Title 24. Parts 2. 2.5. 3, 4. 5, 
6, 9, 10 and 11 shall apply to all occupancies and applications not regulated by a state agency. 

1.1.3.2 State-Regulated Buildings. Structures. and Applications. The model code, state amendments to the 
model code. and/or state amendments where there are no relevant model code pro.visions, shall apply to the 
fof/owing buildings. structures, and·applications regulated by state agencies as specified in Section 1.2 through 1.14. 
except where modified by local ordinance pursuant to Section 1. tB. When adopted by a state agency, the provisions 
of this code shall be enforced by the appropriate enforcing agency. but only to the extent of authority granted to such 
agency by the state legislature. · 

Note: See Preface to distinguish the model code provisions from the California provisions. 

1. State-owned buildings, including buildings constructed by the Trustees of the California State University, and to the 
extent permitted by California laws. buildings designed and constructed by the Regents of the University of California, 
and regulated by the Building Standards Commission. See Section 1.2 for additional scope provisions. · 
2. Local detention facilities regulated by the Board of State and Community Corrections. See Section 1 .3 for 
additional scope provisions. 
3. Barbering. cosmetology or electrolysis establishments. acupuncture offices. pharmacies. veterinarv facilities, and 
structural pest control locations regulated by the Department of Consumer Affairs. See Section 1.4 for additional 
scope provisions. 
4. Section 1.5 reserved for the California Energy Commission. 
5. Dairies and places of meat inspection regulated by the Department of Food and Agriculture. See Section 1.6 for 
additional scope provisions. 
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6. Omanized camps, laboratory animal quarters. public swimming pools. radiation protection. commissaries seNing 
mobile food preparation vehicles and wild animal quarantine facilities regulated by the Department of Public Health. · 
See Section 1. 7 for additional scope provisions. 
7. Hotels. motels. lodging houses. apartments, dwellings. dormitories. condominiums. shelters for homeless persons. 
conaregate residences. employee housing. factorv-built housing and other types of dwellings containing sleeping 
accommodations with or without common toilets or· cooking facilities. See Section 1.8.2.1. 1 for additional scope 
provisions. . 
8. Accommodations for persons with disabilities in buildings containing newly constructed. covered multifamily 
dwellings, new common use spaces serving existing covered multifamily dwellings, additions to existing buildings 
where the addition alone meets the definition of "COVERED MULTIFAMILY DWELLINGS." and new common-use 
areas serving new covered multifamily dwellings which are regulated by the Department of Housing and Commt.initv 
Development. See Section 1. 8.2.1.2 for additional scope provisions. 
9. Permanent buildings and permanent accessorv buildings or structures constructed within mobilehome parks and 
special occupancy parks regulated by the Department of Housing and Community Development. See Section 
1.8.2.1.3 for additional scope provisions . 
. 10. Accommodations for persons with disabilities regulated bv the Division of the State Architect. See Section 1.9.1 
for additional scope provisions. · 

-~::11. Public elementary and secondary schools, community college buildings and state-owned or state leased essential 
. ·' service buildings regulated by the Division of the State Architect. See Section 1.9.2 for additional scope provisions. 

';" 12. Qua/med historical buildings and structures and their associated sites regulated by the State Historical Building 
Safety Board with the Division of the State Architect. See Section 1.9.3 for additional scope provisions.13. General 
acute care hospitals. acute psychiatric hospitals, skilled nursing and/or intermediate care facilities, clinics licensed by 

· the Department of Public Health and correctional treatment centers regulated by the Office of Statewide Health 
.::. Planning and Development. See Section 1. 1 O for additional scope provisions. · 

14. Applications regulated by the Office of State Fire Marshal include but are not limited to the following in 
accordance with Section 1.11: 

14. 1. Buildings or structures used or intended for use as an: 

1. Asylum. jail. 
2. Mental hospital, hospital, home for the elderly. children's nursery, children's home or institution, school or anv 
similar occupancv of any capacity. 
3. Theater. dancehall. skating rink, auditorium. assembly hall. meeting hall. nightclub, fair building or similar place of 
assemblage where 50 or more persons may gather together in a building, room or structure for the pumose of 
amusement. entertainment. instruction. deliberation, worship, drinking or dining, awaiting transportation. or education. 
4. Small family day. care homes. lame family day-care homes. residential facilities and residential facilities for the 
elderly, residential care facilities. 
5. state institutions or other state-owned or state-occupied buildings . . 
6. High rise structures. 
7. Motion picture production studios. 
8. Omanized camps. 
9. Residential structures. 

14.2. Tents. awnings or other fabric enclosures used in connection with any occupancy. 
14.3. Fire alarm devices. equipment and systems in connection with anv occupancy. 
14.4. Hazardous materials. flammable and combustible liquids. 
14.5. Public school automatic fire detection, alarm and sprinkler svstems. 
14.6. Wild/and-urban interface fire areas. 

15. Public libraries constructed and renovated using funds from the California Ubraw Construction and Renovation 
Bond Act of 1988 and regulated by the State Librarian. See Section 1.12 for additional scope provisions. 
16. -Section 1. 13 reserved for the Department of Water Resources. 
17. For applications listed in Section 1.9.1 regulated bv the Division of the State Architect - Access Compliance, 
outdoor environments and uses shall be classified according to accessibility uses described in Chapter 11 A, 11 B and 
11 C of the California Building Code. 
18. Marine Oil Terminals regulated by the California State Lands Commission. See Section 1. 14 for additional scope 
provisions. 
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1.1.4 Appendices. Provisions contained in the appendices of this code shall not apply unless specifically adopted by 
a state agency or adopted by a local enforcing agency in compliance with Health and Safety Code Section 18901 et. 
seq. for Building Standards Law. Health and Safety Code Section 17950 for State Housing Law and Health and 
Safety Code Section 13869.7 for Fire Protection Districts. See Section 1.1.8 of this code. · 

1.1.5 Referenced codes. The codes. standards and publications adopted and set forth in this code. including ·other 
codes. standards and publications referred to therein are. by title and date of publication. hereby adopted as standard 
reference documents of this code. When this code does not specifically cover any subject related to building design 
and construction, recognized architectural or engineering practices shall be employed. The National Fire Codes. 
standards. and the Fire Protection Handbook of the National Fire Protection Association are permitted to be used as 
authoritative guides in determining recognized fire prevention engineering practices. 

1.1.6 Nonbuildinq standards. orders and regulations. Requirements contained in the Uniform Mechanical Code or 
in any other referenced standard. code or document. which are not building standards as defined in Health and 
Safety Code Section 18909. shall not be construed as part of the provisions of this code. For nonbuilding standards, 
orders. and regulations. see other titles of the California Code of Regulations. 

1.1. 7 Order of precedence and use. 

1.1. 7.1 Differences. In the event of any differences between these building standards and the standard reference 
documents. the text of these building standards shall govern. 

1.1.7.2 Specific provisions. Where a specific provision varies from a general provision.' the specific provision shall 
film!Y.,_ • 

1.1. 7.3 Conflicts. When · the requirements of this ·code conflict with the requirements of any other part of the 
California Building Standards Code. Title 24. the most restrictive requirements shall prevail. 

Exception: Detached one-and two4amily dwellings, efficiency dwelling units. lodging houses. live/work units. 
townhouses not more than three stories above grade plane with a separate means of egress. and their accessory 
structures. shall not be required to comply with the California Residential Code if constructed in accordance with the 
California Building Code. 

1.1.8 Citv •. Countv. or Citv and Countv amendments, additions or deletions. The provisions of this code do not 
limit the authority of city, county, or city and county governments to establish more restrictive and teasonablv 
necessarv differences to the provisions contained in this code pursuant to complying with Section 1. 1. 8. 1. The 
effective date of amendments. additions. or deletions to this code by a citv. countv. or citv and county filed pursuant 
to Section 1. 1.8.1 shall be the date filed. However. in no case shall the amendments. additions. or deletions to this 
code be effective any sooner than the effective date of this code. 

Local modifications shall comply with Health and Safety Code Section 18941.5 for Building Standards Law, Health 
and Safety Code Section 17958 for State Housing Law or Health and Safety Code Section 13869.7 for Fire 
Protection Districts. 

1.1.8.1 Findings and filings. 

1. The city. county, or city and county shall make express findings for each amendment. addition, or deletion based 
upon climatic. topographical. or geological conditions. · 

Exception: Hazardous building ordinances and programs mitigating unreinforced masonry buildings. 

2. The citv. countv. or city and countv shall file the amendments. · additions. or deletions expressly marked and 
identified as to the applicable findings. Cities. counties. cities and counties. and fire departments shall file the 
amendments. additions. or deletions. and the findings with the California Building Standards Commission at 2525 
Natomas Park Drive. Suite 130. Sacramento. CA 95833. 
3. Findings prepared by fire protection districts shall be ratified bv the local city. county, or city and county and filed 
with the California Department of Housing and Communitv Development. Division of Codes and Standards. P. 0. Box 
1407. Sacramento. CA 95812-1407 or 2020 West El Camino Avenue. Suite 250, Sacramento. CA 95833-1829. 
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1.1.8.2 Lacallv adapted energy standards - California Energy Cade. Part 6 

In addition to the provisions of Section 1.1.8.1 of this Patt. the provisions of this section apply to 'cities. counties. and 
citv and county amending adopted enemy standards affecting buildings and structures subject to the California 
Enemy Code, Patt 6. 

.\ 

Applicable provisions of Public Resources Code Section 25402.1 and applicable provisions of Chapter 10 of the 
California Administrative Code. Part 1 apply to local amendment of energy standards adooted by the California 
Energy Commission. 

1.1.9 Effective date of this code. Onlv those standards approved by the California Building Standards Commission 
that are effective at the time an application for building permit is submitted shall apply to the plans and specifications 
for. and to the construction performed under. that permit. For the effective dates of the provisions contained in this 
code. see the Historv Note page of this code. 

1.1.10 Availabilitv of codes. At least one complete copy each of Titles B. 19. 20. 24. and 25 with all revisions shall 
be maintained in the offlce of the building official responsible for the administration and enforcement of this code . 
. Each state depattment concerned and each citv. county, or citv and county shall have an up-to-date copy of the code 
available for public inspection. See Health and Safety Code Sections 18942(e){1) and (2). 

1.1.11 Format. This patt fundamentally adopts the lntemational Building Code by reference on a chapter-bv--chapter 
basis. When a specific chapter of the International Building Code is not printed in the code and is marked "Reserved" 

. such chapter of the International Building Code is not adopted as a portion of this code. · 

Nate: Matrix Adoption Tables at the front of each chapter may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings under the authority of a specific state agency, but they are not to 
be considered regu/atorv. · 

1.1.12 Validitv. If anv chapter. section. subsection. sentence. clause. or phrase of this code is for any reason held to 
be unconstitutional. contrarv to statute. exceeding the authority of the state as stipulated by statutes or otherwise 
inoperative. such decision shafl not affect the validity of the remaining portion of this code. 

SECTION 1.11 
OFFICE OF THE STATE FIRE MARSHAL 

1.11.1 SFM-Office of the State Fire Marshal. Specific scope of application of the agency responsible for 
enforcement. the enforcement agency and the specific authoritv to adopt and enforce such provisions of this code, 
unless otherwise stated. 

Application: 
Institutional. educational or any similar occupancy. Any building or structure used or intended for use as an asv/um. 
jail, mental hospital. hospital, sanitarium. home for the aged, children's nurserv. children's home, school or any similar 
occupancy of any capacity. · 

Autharitv cited-Health and Safety Code Section 13143. 
Reference-Health and Safety Code Section 13143. 

Assembly or similar place of assemblage. Any theater. dancehall. skating rink. auditorium. assembly hall. meeting 
hall. nightclub. fair building or similar place of assemblage where 50 or more persons may gather together in a 
building, room or structure for the puwose of amusement. entertainment. instruction, deliberation. worship, drinking or 
dining. awaiting transpottation. or education. 

Autharitv cited-Health and Safety Code Section 13143. 
Reference-Health and Safety Code Section 13143. · 

Small family dav-care homes. 

Autharitv cited-Health and Safety Code Sections 1597.45. 1597.54. 13143 and 17921. 
Reference-Health and Safety Code Section 13143. 
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Large family day-care homes. 

Authoritv cited-Health and Safetv Code Sections 1597.46, 1597.54and17921. 
Reference-Health and Safetv Code Section 13143. 

Residential facilities and residential facilities for the elderlv. . 

Authoritv cited-Health and Safetv Code Section 13133. 
Reference-Health and Safetv Code Section 13143. 

Any state institution or other state-owned or state-occupied building. 

Authoritv cited-Health and Safetv Code Section 13108. 
Reference-Health and Safetv Code Section 13143. 

High~rise structures. 

Authoritv cited-Health and Safetv Code Section 13211. 
Reference-Health and Safetv Code Section 13143. 

Motion picture production studios. 

Authoritv cited-Health and-Safety Code Section 13143.1. 
Reference-Health and Safety Code Section 13143. 

Organized camps. 

Authoritv cited-Health and Safety Code Section 18897.3. 
Reference-Health and Safety Code Section 13143. 

Residential. All hotels. motels. lodging houses. apartment houses and dwellings. including congregate residences 
and buildings and structures accessory thereto. Multiple-story structures existing on January 1. 1975. let for human 
habitation. including and limited to. hotels. motels and apartment houses. Jess than 75 feet (22 860 mm) above the 
lowest floor level having building access. wherein rooms used for sleeping are Jet above the ground floor. 

Authoritv cited-Health and Safety Code Sections 13143.2and17921. 
Reference-Health and Safety Code Section 13143. 

Residentiai care facilities. Certified family care homes, out-of-home placement facilifies. halfway houses. drug 
and/or a/coho/. rehabilitation facilities and any building or structure used or intended for use as a home or institution 
for the housing of any person of any age when such person is referred to or placed within such home or institution for 
protective social care and supervision services by any governmental agency. " 

Authoritv cited-Health and Safety Code Section 13143.6. 
Reference-Health and Safety Code Section 13143. 

Tents. awnings or other fabric enclosures used in connection with any occupancy. 

Authoritv cited-Health and Safety Code Section 13116. 
Reference-Health and Safetv Code Section 13143. 

Fire alarm devices. equipment and systems in connection wifh any occupancy. 

Authoritv cited-Health and Safety Code Section 13114. 
Reference-Health and Safety Code Section 13143. 

Hazardous materials. 
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Authoritv cited-Health and Safety Code Section .13143.9. 
Reference-Health and Safety Code Section 13143. 

Flammable and combustible iiquids. 

Authoritv cited-Health and Safety Code Section 13143.6. 
Reference-Health and Safety Code Section 13143. 

Public school automatic fire detection. alarm and sprinkler systems. 

Authority cited-Health and Safety Code Section 13143 and California Education Code Article 7.5. Sections 
17074.50, 17074.52and17074.54. · 
Reference-Government Code Section 11152.5. Health and Safety Code Section 13143 and California Education 
Code Chapter 12. 5. Leroy F. Greene School Facilities Act of 1998. Article 1. 

Wildland~Urban interface fire area. 

Authority cited-Health and Safety Code Sections 13143, 13108.5(a) and 18949.2(b) and (c) and 
Government Code Section 51189. . 
Reference-Health and Safety Code Sections 13143. Government Code Sections 51176. 51177. 51178 and 51179 
and Public Resources Code Sections 4201 through 4204. 

1.11.2 Duties and powers of the enforcing agency. 

1.11.2.1 Enforcement. 

1.11.2.1.1 The responsibility for enforcement of building standards adopted by the State Fire Marshal and published 
in the California Building Standards Code relating to fire and panic safety and other regulations of the State Fire 
Marshal shall except as provided in Section 1.11.2.1.2 be as follows: 

1. The citv. county, or city and county with jurisdiction in the area affected by the standard or regulation shall delegate 
the enforcement of the building standards relating to fire and panic safety and other regulations of the State Fire 
Marshal as they relate to Group R-3 occupancies. as described in Section 1.1.3.1 or CCR. Part10 California Existing 
Building Code" Section 310.1, to either of the following: 

1. 1. The chief of the fire authority of the citv. county or city and county. or an authorized representative. 
1.2. The chief building official of the city, county or city and county, or an authorized representative. 

2. The chief of any citv or county fire department or of any fire protection district. and authorized representatives. shall 
enforce within the jurisdiction the building standards and other regulations of the state Fire Marshal. except those 
described in Item 1 or 4. 
3. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in areas outside of corporate cities and districts providing fire protection seNices. 
4. The State Fire Marshal shall have authority to enforce the building standards and other regulations of the State 
Fire Marshal in corporate cities and districts providing fire protection seNices on request of the chief fire official or the 
governing body. · 
5. Any fee chamed pursuant to the enforcement authority of this section shall not exceed the estimated reasonable 
cost of providing the service for which the fee is chamed pursuant to Section 66014 of the Government Code. 

1.11.2.1.2 Pursuant to Health and Safety Code Section 13108, and except as otherwise provided in this section, 
building standards adopted by the State Fire Marshal published in the California Building Standards Code relating to 
fire and panic safety shall be enforced by the State Fire Marshal in all state-owned buildings. state-occupied buildings 
and state institutions throughout the state. Upon the written request of the chief fire officja/ of any city, countv. or fire 
protection district the State Fire Marshal may authorize such chief fire official and his or her authorized 
representatives. in their geographical area of responsibilitv. to make fire prevention inspections of state-owned or 
state-occupied buildings, other than state institutions. for the pumose of enforcing the regulations relating to fire and 
panic safetv adopted by the state Fire Marshal pursuant to this section and building standards relating to fire and 
panic safetv published in the California Building Standards Code. Authorization from the State Fire Marshal shall be 
limited to those fire departments or fire districts which maintain a fire prevention bureau staffed by paid personnel. 
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Pursuant to Health and Safety Code Section 131 OB. any requirement or order made by any chief fire official who is 
authorized by the State Fire Marshal to make fire prevention inspections of state-owned or state-occupied buildings. 
other than state institutions. may be appealed to the State Fire Marshal. The state Fire Marshal shall. upon receiving 
an appeal and subject to the provisions of Chapter 5 (commencing with Section 18945) of Part 2.5 of Division 13 of 
the Health and Safety Code. determine if the requirement or order made is reasonably consistent with the fire and 
panic safety regulations adopted by the State Fire Marshal and building standards relating to fire and panic safetv 
published in the California Existing Building Code. 

Any person may request a code intemretation from the State Fire Marshal relative to the intent of any regulation or 
provision adopted by the State Fire Marshal. When the request relates to a specific project. occupancy or building, 
the State Fire Marshal shall review the issue with the appropriate local enforcing agencv prior to rendering such code 
intemretation. 

1.11.2.1.3 Pursuant to Health and Safetv Code Section 13112. any person who violates any order. rule or regulation 
of the State Fire Marshal is guiltv of a misdemeanor punishable by a fine· of not less than $100.00 or more than 
$500.00. or by imprisonment for not less than six months. or by both. A person is guilty of a separate offense each 
day during which ·he or she commits. continues or permits a violation of any provision of, or any order, rule or 

· regulation of. the State Fire Marshal as contained in this code. 

Any inspection authority who. in the exercise of his or her authority as a deputv State Fire Marshal, causes any legal 
complaints to be filed or any arrest to be made shall notifv the State Fire Marshal immediately following such action. 

1.11.2.2 Right of entrv. The fire chief of any city, county or fire protection district. or such person's authorized 
representative. may enter any state institution or any other state-owned or state-ocuupied building for the purpose of 
preparing a fire suppression preplanning program or for the pumose of investigating any fire in a state-occupied 
building. 

The State Fire Marshal. his or her deputies or salaried assistants. the chief of any citv or countv fire department or fire 
protection district and his or her authorized representatives may enter any building or premises not used for dwelling 
purposes at any reasonable hour for the purpose of enforcing this chapter. The owner, lessee, manager or operator 
of any such building or premises shall permit the State Fire Marshal. his or her deputies or salaried assistants and the 
chief of anv city or county fire department or fire protection district and his or her authorized representatives to enter 
and inspect them at the time and for the pumose stated in this section. 

1.11.2.3 More restrictive fire and panic safety building standards. 

1.11.2.3.1 Any fire protection district organized pursuant to Health and Safetv Code Part 2.7 (commencing with 
Section 13800) of Division 12 may adopt building standards relating to fire and panic safety that are more stringent 
than those building standards adopted by the State Fire Marshal and contained in the California Building Standards 
Code. For these purposes, the district board shall be deemed a legislative body and the district shall be deemed a 
local agency. Any changes or modifications that are more stringent than the requirements published in the California 
Building Standards Code relating to fire and panic safety shall be subject to Section 1.1.8.1. 

1.11.2.3.2 Any fire protection district that proposes to adopt an ordinance pursuant to this section shall. not less than 
30 days prior to noticing a proposed ordinance for public hearing. provide a copy of that ordinance. together with the 
adopted findings made pursuant to Section 1. 11. 2.3. 1. to the city. county. or city and county where the ordinance will 
apply. The city. county. or city and county may provide the district with written comments. which sha// become part of 
the fire protection district's public hearing record. · 

1.11.2.3.3 The fire. protection district. shall transmit the adopted ordinance to the city. county. or city and countv where 
the ordinance will apply. The legislative body of the city. county. or city and county may iatifv. modify or deny an 
adopted ordinance and transmit its determination to the district within 15 days of the determination. Any modification 
or denial of an adopted ordinance shall include a written statement describing the reasons for any modifications or 
denial. No or.dinance adopted by the district shall be effective until ratification by the city, county. or city and. county 
where the ordinance will apply. Upon ratification of an adopted ordinance. the citv. county. or city and county shall file 
a copy of the findings of the district. and any findings of the city, county, or city and countv. together with the adopted 
ordinance expressly marked and identified to which each finding refers. in accordance with Section 1.1.B.1 :3. 
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1.11.2.4 Request for alternate means of protection. Requests for approval to use an alternative material, assembly 
or materials. equipment. method of construction. method of installation of equipment or means of protection shall be 
made in writing to the enforcing agency by the owner or the owner's authorized representative and shall be 
accompanied by a full statement of the conditions. Sufficient evidence or proof shall be submitted to substantiate any 
claim that may be made regarding its confonnance. The enforcing agency mav require tests and the submission of a 
test report from an approved testing organization as set forth in Title· 19. California Code of Regulation, to 
substantiate the equivalency of the proposed alterna'tive means of protection. · 

When a request for alternate means of protection involves hazardous materials. the authoritv having jurisdiction may 
consider implementation of the findings and recommendations identified in a Risk Management Plan fRMP) 
developed in accordance with Title 19, Division 2. Chapter4.5. Article 3. 

Approval of a request for use of an alternative material. assembly of materials. equipment. method of construction. 
method of installation of equipment or means of protection made pursuant to these provisions shall be limited to the 
particular case covered by request and shall not be construed as establishing any precedent for any future request. 

1.11.2.5 Appeals. When a request for an alternate means of protection has been denied by the enforcing agency. the 
applicant inay~ file a written appeal to the State Fire Marshal for consideration of the applicant's proposal. In 
considering such appeal. the State Fire Marshal may seek the advice of the State Board of Fire SeMces. The State 
Fire Marshal shall. after considering all of the facts presented. including any recommendations of the State Board of 
Fire Services .. netennine if the proposal is for the pumoses intended, at least equivalent to that specified in these 
regulations in··qualitv. strength, effectiveness. fire resistance. durabilifv ·and safetv. and shall transmit such findings 
and any recommendations to the applicant and to the enforcing agency. 

1.11.3 Construction documents. 

1.11.3.1 Public schools. Plans and specifications for the construction. alteration or addition to any building owned. 
leased or rented by any public school district shall be submitted to the Division of the State Architect. 

1.11.3.2 Movable walls and partitions. Plans or diagrams shall be submitted to the enforcing agency for approval 
before the installation of, or rearrangement of, any movable wall or partition in any occupancy. Approval shall be 
granted only if there is no increase in the fire hazard. 

1.11.3.3 New construction high~rise buildings. 

1. Complete plans or specifications. or both. shall be prepared. covering all work required to comp/it with new 
construction high-rise buildings. Such plans and specifications shall be submitted to the enforcing agency having 
jurisdiction. 
2. All plans and specifications shall be prepared under the responsible chame of an architect or a civil or structural 
engineer authorized by law to develop construction plans and specifications, or by both such architect and enaineer. 
Plans and specifications shall be prepared by an engineer duly qualified in that b-ranch of engineering necessarv to 
perfonn such services. Administration of the work of construction shall be under the chame of the responsible 
architect or engineer except that where plans and specifications involve alterations or repairs. such- wo'rl< of 
construction may be administered by an engineer duly qualified to perfonn such services and holding a valid 
certificate under Chapter 7 (commencing with Section 65700) of Division 3 of the Business and Professions Code for 
perfonnance of services in that branch of engineering in which said plans. specifications and estimates and work of 
construction are applicable. 

This section shall not be construed as preventing the design of fire-extinguishing systems by persons holding a C-16 
license issued pursuant to Division 3, Chapter 9. Business and Professions Code. In such instances. however, the 
responsibility charge of this section shall prevail. 

1.11.3.4 Existing high-rise buildings. 

1. Complete plans or specifications. or both. shall be prepared covering all work required by Section 312 for existing 
high-rise buildings. Such plans or specifications shalf be submitted to the enforcing agency having jurisdiction. · 
2. When new construction is required to confonn with the provisions of these regulations. complete plans or 

. specifications. or both. shall be prepared in accordance with the provisions of this subsection. As used in this section. 
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''new construction" is not intended to include repairs. replacements or minor alterations which do not disrupt or 
appreciably add to or affect the structural aspects of the building. · 

1.11.3.5 Retention of plans. Refer to Building Standards Law. Health and Safety Code Sections 19850 and 19851 
for permanent retention of plans. 

1.11.4 Fees. 1.11.4.1 Other fees. Pursuant to Health and Safety Code Section 13146.2. a city. county or district 
which inspects a hotel. motel. lodging house or apartment house may chame and collect a fee for the inspection from 
the owner of the structure in an amount. as determined by the city, county or district. sufficient to pay its costs of that 
inspection. 

1.11.4.2 Large familv dav-care. Pursuant to Health and Safety Code Section 1597.46. Lame Family Day-Care 
Homes. the local government shall process any required permit as economically as possible. and fees chamed for 
review shall not exceed the costs of the review and permit process. 

1.11.4.3 High-rise. Pursuant to Health and Safety Code Section 13217. High-rise Structure Inspection: Fees and 
costs. a local agency which inspects a high-rise structure pursuant to Health and Safety.Code Section 13217 may 
charge and collect a fee for the inspection from the owner of the high-rise structure in an amount. as determined bv 
the local agency, sufficient to pay its costs of that inspection. · 

1.11.4.4 Fire clearance preinspection. Pursuant to Health and Safety Code Section 13235, Fire Clearance 
Preinspection. fee, upon receipt of a request from a prospective licensee of a community care facilitv. as defined in 
Section 1502, of a residential care facility for the elderly. as defined in .Section 1569.2. or of a child day-care facilitv. 
as defined in Section 1596. 750. the local fire enforcing agency, as defined in Section 13244. or State Fire Marshal. 
whichever has primary iurisdiction, shall conduct a preinspection of the facility prior to the final fire clearance 
approval. At the time of the preinspection, the primary fire enforcing agency shall price consultation and intemretation 
of the fire safety regulations and shall notify the prospective licensee of the facility in writing of the specific fire safety 
regulations which shall be enforced in order to obtain fire clearance approval. A fee equal to. but not exceeding. the 
actual cost of the preinspection services may be charged for the preinspection of a facility with a capacity to serve 25 
or fewer persons.· A fee equal to. but not exceeding. the actual cost of the pre inspection services may be cha med for 
a preinspection of a facility with a capacity to serve 26 or more persons. 

1.11.4.5 Care facilities. The primarv fire enforcing agency shall complete the final fire clearance inspection for a 
community care facility. residential care facility for the elderly, or child day-care facility within 30 days of receipt of the 
request for the final inspection. or as of the date the prospective facility requests the final prelicensure inspection by 
the State Department of Social Services. whichever is later. 

Pursuant to Health and Safety Code Section 13235, a preinspection fee equal to. but not exceeding, the actual cost 
of the preinspection services may be charged for a facility with a capacity to serve 25 or less clients. A fee equal to. 
but not exceeding, the actual cost of the preinspection services may be charged for a preinspection of a facility with a 
capacity to serve 26 or more clients. · 

Pursuant to Health and Safety Code Section 13131. 5. a reasonable final inspection fee. not to exceed the actual cost 
of inspection services necessarv to complete a final inspection may be charged for occupancies classified as 
residential care facilities for the elderlv (RCFE). 

Pursuant to Health and Safety Code Section 1569. 84. neither the State Fire Marshal nor any local public entity shall 
charge any fee for enforcing fire inspection regulations pursuant to state law or regulation or local ordinance. with 
respect to residential care facilities for the elderly (RCFE) which service six or.fewer persons. 

1.11.4. 6 Requests of the Office of the State Fire Marsha/. Whenever a local authority having jurisdiction requests 
that the State Fire Marshal perform plan review and/or inspection services related to a building permit. the applicable 
fees for such shall be payable to the Office of the State Fire Marshal. 

1.11.5 Inspections. Work performed subject to the provisions of this code shall comply with the inspection 
requirements of Sections 109.1. 109.3. 109.3.4. 109.3.5. 109.3.6. 109.3.B. 109.3.9, 109.3.10 109.5 and 109.6 as 
adopted by the Office of the State Fire Marshal. · 
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1.11.5.1 Existing Group /.1 or R occupancies. Ucensed 24-hourcare in a Group 1-1 or R occupancy in existence 
and originally classified under previously adopted state codes shall be reinspected under the appropriate previous 
code. provided there is no change in the use or character which would place the facility in a different occupancy 
group. 

1.11. 6 Certificate of Occupancv. A Certificate of Occupancy stialtbe' issued as specified in Section 111. 

Exception: Group R. Division 3 and Group U occupancies. 

1.11.7 Temporarvstructures and uses. See Section.:f.07108. 

1.11.8 Service utilities. See Section 112. 

1.11.9'Stop work order. See Section 115. 

1.11.10 Unsafe buildings, structures and equipment. See Section 116. 

Notation :.i·· 

Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.45, 
1597.46, 1597.54, 1597.65, 13108, 13108.5, 13114, 13143, 13143.2, 13143.6, 13146, 13210, 13211, 
17921, 18949;2, 25500 through 25545, Government Code Section 51189, Public Education Code 
17074.50 -
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2, 25500 through 25545, 
Government Code Sections 51176, 51177, 51178 and 51179, Public Resources Code Sections 4201 
through 4204 

[1.1. The SFM proposes to only adopt Sections 105.2.1-105.2.2,105.3 - 105.3.1, 
.~ 105.4, 105.6 - 105. 7' 106.1 - 106.3, 106.·4, 106.5, 107 .1 - 107 .4, 109.1 - 109.3, 

109.3.4-109.3.6, 109.3.7 -109.3.9, 109.4-109.6, 110, 111, 113.1-113.2,114 and 
115 contained in Chapter 1.] 

DIVISION II 
SCOPE AND ADMINISTRATION. 

Note: Sections adopted or amended by state agencies are specifically indicated by an agency banner. 

101.2 Scope. The provisions of the lffiemationalCalifomia Existing Building Code shall apply to the repair, alteration, 
change of occupancy, addition to and relocation of existing buildings ... 

101.4.1 Buildings not previously occupied. A building or portion of a building that has not been previously 
occupied or used for its intended purpose in accordance with the laws in existence at the time of its completion shall 
be pennitted to comply with the provisions of the laws in existence at the time of its original permit unless such permit 
has expired. Subsequent permits shall comply with the lntematienalCa/ifomia Building Code or Internationa!Ca/ifomia 
Residential Code, as applicable, for new construction. 

101.4.2 Buildings previously occupied. The legal occupancy of any building existing on the date of adoption of this 
code shall be permitted to continue without change, except as. is specifically covered in this code, the 
lnternationalCa/ifomia Fire Code, or the International Property Maintenance Code, or as is deemed necessary by the 
code official for the general safety and welfare of the occupants and the public. 

104.2.1 Determination of substantially improved or substantially damaged existing buildings and structures 
in flood hazard areas. For applications for reconstruction, rehabilitation, repair, alteration, addition or other 
improvement of existing buildings or structures located in flood hazard areas, the building official shall determine 
where the proposed work constitutes substantial improvement or repair of substantial damage. Where the building 
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official determines that the proposed work cons.titutes substantial improvement or repair of substantial damage, and 
where required by this code, the building official shall require the building to meet the requirements of Section 1612 of 
the lnternationalCa/ifomia Building Code. 

106.2.2 Fire protection system(s) shop drawings. Shop drawings for the fire protection system(s) shall be 
submitted to indicate conformance with this code and the construction documents and shall be approved prior to the 
start of system installation. Shop drawings shall contain information as required by the referenced installation 
standards in Chapter 9 of the lnternationalCalifomia Building Code. 

109.3.3 Lowest floor elevation. For additions and substantial improvements to existing buildings in flood hazard 
areas, upon placement of the lowest floor, including basement, and prior to further vertical construction, the elevation 
documentation required in the lnternationa!Ca/ifomia Building Code shall be submitted to the code official. 

109.3.8 Special inspections. Special inspections shall be required in accordance with the lntemationalCa/ifomia 
Building Code. · 

110.2 Certificate issued. After the code official inspects the building and does not find violations of the provisions of 
this code or other laws that are enforced by the Department of Building Safety, the code official shall issue a 
certificate of occupancy that shall contain the following: 

1. The bu1lding permit number. 
2. The address of the strucfure. 
3. The name and address of the owner or the owner's authorized agent. 
4. A description of that portion of the structure for which the certifieate is issued. 
5. A statement that the described portion of the structure has been inspected for compliance with the requirements of 
this code for the occupancy and division of occupancy and the use for which the proposed occupancy is classified. 
6. The name of the code official. 
7. The edition of the code under which the permit was issued. 
8. The use and occupancy in accordance with the provisions of the International California Building Code. 
9. The type of construction as defined in the lnternationalCa/ifomia Building Code. 
1 O. The design occupant load and any impact the alteration has on the design occupant. load of the area not within 
the scope of the work. 
11. If fire protection systems are provided, whether the fire protection systems are required. 
12. Any special stipulations and conditions of the building permit. 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[2. The SFM proposes to only adopt specific listed definitions of Chapter 2 
without amendments.] 

ADDITION. 
ALTERATION. 
APPROVED. 
CHANGE OF OCCUPANCY. 
CODE OFFICIAL. 
DANGEROUS 
EQUIPMENT OR FIXTURE. 
EXISTING BUILDING. 
FACILITY. 
NONCOMBUSTIBLE MATERIAL. 
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PRIMARY FUNCTION. 
REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE. 
REHABILITATION. 
REPAIR. 
REROOFING. 
ROOF RECOVER. 
ROOF REPAIR. 
ROOF REPLACEMENT. 
UNSAFE. 
WORK AREA. 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[3. The SFM proposes to only adopt· Sections 301.1, 301.1.1, 302-302.5, Section 
313, Section 314, Section 315, and Section 316 of Chapter 3 with the following 
amendments and California regulations.] 

CHAPTER3 
PROVISIONS FOR ALL COMPLIANCE METHODS 

301.1 General. The repair, alteration, change of occupancy, addition or relocation of all existing buildings shall 
comply with one of the methods listed in Sections 301.1.1 through 301.1.3 as selected by the applicant. Sections 
'301.1.1 through 301.1.3 shall not be applied in combination with each other. Where this code requires consideration 
of the seismic forceresisting system of an existing building subject to repair, alteration, change of occupancy, addition 
or relocation of existing buildings, the seismic evaluation and design shall be based on Section 301.1.4 regardless of 
which compliance method. is used. 

Exception: Subject to the approval of the code official, alterations complying with the laws in existence at the time 
the building or the aff~cted portion of the building was built shall be considered in compliance with the provisions of 
this code unless the building is undergoing more than a limited structural alteration as defined in Section 907.4.4. 
New structural members added as part of the alteration shall comply with the lntemationalCaiifomia Building Code. 
Alterations of existing buildings in flood hazard areas shall comply with Section 701.3. 

302.2 Additional codes. Alterations, repairs, additions and changes of occupancy to, or relocation of, existing 
buildings and structures shall comply with the provisions for alterations, repairs, additions and changes of occupancy 
or relocation, respectively, in this code and the lntemationa!Ga/ifomia Energy Conseivation Code, 
lnternationalCalifomia Fire Code, lntemational Fuel Gas Code, lnternationa!Califomia Mechanical Code, 
lnternationalCa/ifomia Plumbing Code, International Property Maintenance Code; International Private Sewage 
Disposal Code, lntemationalCa/ifomia Residential Code and NFPA 70the California Electrical Code. Where 
provisions of the other codes conflict with provisions of this code, the provisions of this code shall take precedence. 

SECTIONS 303 through 312 
RESERVED 

[Editorial Note: Section 313 was duplicated from 2013 CBC Section 3413] 
SECTION313 

EXISTING GROUP R-1 AND GROUP R-2 OCCUPANCIES [SFMJ . 
313.1 Scope. The provisions of this section are intencfed to maintain or increase the current degree of public safety, 
health and general welfare in existing buildings classified as Group R Occupancies. 
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313.1.1 Application. In accordance with Healtl) and Safety Code Secffon 13143.2, the provisions of Sections 313.2 
through 313.12 shall only apply to multiple-story stroctures existing on January 1, 1975, let for human habitation, 
including, and limited to, apartment houses, hotels, and motels wherein rooms used for sleeping are let above the 
ground floor. 

313.2 Number of exits. Every apartment and every other sleeping room shall have access to not less than two exits 
when the occupant load is 10 or more (exits need not be directly from the apartment or sleeping room). A fire escape 
as specified herein may be used as one required exit. 

Subject to approval of the authority having jurisdiction, a ladder device as specified herein may be used in lieu of a 
fire escape when the construction feature or the location of the building on the property cause the installation of a fire 
escape to be impractical. · 

313.3 Stair construction. All stairs shall have a minimum run of 9 inches (229 mm) and a maximum rise of 8 inches 
(203 mm) and a minimum width exclusive of handrails of 30 inches (762 mm). Every stairway shall have at least one 
handrail. A landing having a minimum horizontal dimension of 30 inches (762 mm) shall be provided at each point of 
access to the stairway. 

313.4 Interior stairways. Every interior stairway shall be enclosed with walls of not less than one-hour fire-resistive 
construction. Where existing partitions form part of a stairwell enclosure, wood lath and plaster in good condition will 
be acceptable in lieu of one-hour fire-resistive constroction. Doors to such enclosures shall be protected by a se/f
closing door equivalent to a solid wood door with a thickness of not less than 1314 inches (44.5 mm). · 

Enclosures shall include all landings between flights and any corridors, passageways or public rooms necessary for 
continuous exit to the exterior of the buildings. The stairway neerJ not be enclosed in a continuous shaft if cut off at 
each story by the fire-resistive construction required by this subsection for stairwell enclosures. Enclosures shall not 
be required if an automatic sprinkler system is provided for all portions of the building except bedrooms, apartments 
and rooms accessory thereto. Interior stairs and vertical openings need not be enclosed in two-story buildings. 

313.5 Exterior.stairways. Exterior stairways shall Pe noncombustible or of wood of not less than 2-inch (51 mm) 
nominal thickness with solid treads and risers. 

313. 6 Fire escapes, exit ladder devices. Fire escapes may be used as one means of egress if the pitch does not 
exceed 60 degrees, the width is not less than 18 inches (457 mm), the treads are not less than 4 inches (102 mm)· 
wide, and they extend to the ground or are provided with counterbalanced stairs reaching to the ground. Access shall 
be by an opening having a minimum dimension of 29 inches (737 mm) when open. The sill shall not be more than 30 
inches (762 mm) above the floor and landing. 

A /adder device, when used in lieu of a fire escape, shall conform to Section 313.6.1 and the following: 

Serves an occupant load of nine people or less or a single dwelling unit or hotel room. 
The building does not exceed three stories in height. . 
The access is adjacent to an opening as specified for emergency egress or rescue or from a balcony. 
The device does not pass in front of any building opening below the unit being served. 
The availability of activating the ladder device is accessible only to the opening or balcony served. 
The device as installed will not cause a person using it to be within 12 feet (3658 mm) of exposed energized high
voltage conductors. 

313.6.1 Exitladderdevices. 

313.6.1.1 Scope. This standard for exit ladder devices is applicable where such devices are permitted by the building 
official for installation on existing apartment houses and hotels in conformance with the California Building Code. · 

313.6.1.2 Instructions. Installation shall be in accordance .with the manufacturers instructions. Instructions shall be 
illustrated and shall include directions and information adequate for attaining proper and safe installation of the 
product. Whera exit ladder devices are intended for mounting on different support surfaces, specific installation 
instructions shall be provided for each surface. 
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313. 6.1.3 General design. All load-bearing surfaces and supporting hardware shall be of noncombustible materials. 
Exit ladder devices shall have a minimum width of 12 inches (305 mm) when in the position intended for use. The 
design load shall not be less than 400 pounds (1780N) for 16-foot (4877 mm) length and 600 pounds (2699N) for 25-
foot (7620 mm) length. 

313.6.1.4 Performance. 

313.6.1.4.1 Exit ladder devices shall be capable of withstanding an applied load of four times the design Joa~ when 
installed in the manner Intended for use. Test loads shall be applied for a period of one hour. 

313.6.1.4.2 Exit ladder devices of the retractable type shall, in addition to the static load requirements of Section 
413. 6.1.4. 1 of the California Building Code. be capable of withstanding the following tests: 

1. Rung strength 
2. Rung-to-side-rail.shear strength 
3. Release mechanism 
4. Low temperature 

313.6.1.5 Rung-strength test Rungs of retractable exit ladder devices shall be capable of withstanding a load of 
1, 000 pounds (4448N) when applied to a 3112-inch-wide (89 mm) block resting at the center of the rung. The test load 
shall be applied· for a period of one hour. The ladder shall remain operational following this test. 

313.6.1.6 Rung-to-side-rail shear test Rungs of retractable exit ladder devices shall be capable of withstanding 
1,000 (4448N) when applied to a 3112-inch-wlde (89 mm) block resting on the center rung as near the side rail as 
possible. The test load shall be applied for a period of one hour. Upon removal of the test load the fasteners attaching 
the rung to the side rail shall show no evidence of failure. The ladder shall remain operational following the test. 

313. 6.1.7 Release mechanism test. The release mechanism of retractable exit ladder devices shall operate with an 
average applied force of not more than 5 pounds (22.2N) for hand-operated releasing mechanisms and an average 
applied force of not more than 25 pounds (111N) for foot-pedal types of releasing mechanisms. For these tests,. a 
force gauge shall be applied to the release mechanism, and the average of three consecutive readings shall be 
computed. · 

313. 6.1.8 Low temperature operation test. Representative samples of the exit ladder devices shall be subjected to 
a temperature of -40°C in an environmental chamber for a period of 24 hours. The release mechanism shall be 
operated immediately upon removal from the chamber. The ladder device shall function as intended without any 
restriction of operation. 

313.7 Doors and openings. Exit doors and openings shall meet the requirements of Sections 1008.1.2, 1008.8.1.8, 
1008.1.9 and 708. 6 of the California Building Code. Doors shall not reduce the required width of stairway more than 6 
inches (152 mm) when open. Transoms and openings other than doors'fr.om corridors to rooms shall be fixed closed 
and shall be covered with a minimum of 314-inch (19 mm) plywood or 112-inch (13 mm) gypsum wallboard or 
equivalent material. 

Exceptions: 
1. Existing solid-bonded wood-core doors 1318 inches thick (34.9 mm), or their equivalent may be continued in use. 
2. Where the existing frame will not accommodate a door complying with Section 708. 6 of the California Building 
Code. a 1318-inch-thick (35 mm) so/id-bonded wood-core door may be used. 

313.8 Exit signs. Every exit doorway or change of direction of a corridor shall be marked with a well-lighted exit sign 
having letters at least 5 inches (127 mm) high. 

313.9 Enclosure of vertical openings. Bevators, shafts, ducts and other vertical openings shall be enclosed as 
required for stairways in Section 313.5 or by wired glass set in metal frames. Doors shall be noncombustible or as 
regulated in Section 313.5. · 

313.10 Separation of occupancies. Occupancy separations shall be provided as specified in Section 508 of the 
California Building Code. Lo/Jbies and public dining rooms, not including cocktail lounges, shall not require a 
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separation if the kitchen is so separated from th.e dining room. Every room containing a boiler or central heating plant 
shall be separated from the rest of the building by not less than a one-hour fire-resistive occupancy separation. 

Exception: A separation shall not be required for such rooms with equipment serving only one dwelling unit. 

313.11 Equivalent protection. In lieu of the separation of occupancies required by Section 313.10, equivalent 
protection may be permitted when approved by the enforcement agency. 

Exception: The provisions of Sections 313.3 through 313.11 above shall not apply to any existing apartment house, 
hotel or motel having floors (as measured from the top of the floor surface) used for human occupancy located more 
than 75 feet (22 860 mm) above the lowest floor level having building access which is subject to the provisions of 
Section-3444314 and the California Fire Code, Ca#fem,ia Buf.ld!ng Cede, relating to existing high-rise buildings. 

Note: In accordance with Health and Safety Code Section 17920.7, the provisions of Sections 313.3 through 313.11 
above shall apply only to multiple-story structures existing on January 1, 1975, let for human habitation including, and 
limited to, aparlments, houses, hotels and motels wherein rooms used for sleeping are Jet above the ground floor. 

313.12 Fire alarms. 

313.12.1 General. Every apartment house three or more stories in height or containing more than 15 apartments, 
every hotel three or more stories in height or containing 20 or more guest rooms, shall have installed therein an 
automatic or manually operated fire alarm system. Such fire alarm systems shall be so designed that all occupants of 
the building may be warned simultaneously and shall be in accordance with the California Fire Code. See Section 
314. 14 forspecial requirements in buildings over 75 feet (22 860 mm) in height. 

Exception: A fire alarm system need not be installed provided such aparlment house or hotel is separated by an 
unpierced wall of not less than four-hour fire resistance in buildings of Type IA, rype llB, Type llJ or Type IV 
construction and two-hour fire resistance in buildings of al/-other types of construction provided: 

1. Areas do not exceed the number of aparlments or guest rooms stipulated. 
2. The fire-resistive wall conforms to the requirements of Section .706.6 of the California Building Code. 
3. The wall complies with all other applicable provisions of the California Building Code. 
4. The wall extends to all outer edges of horizontal projecting elements, such as balconies, roof overhangs, canopies, 
marquees or architectural projections. 
5. No openings are permitted for air ducts or similar penetrations, except that openings for pipes, conduits and 
electrical outlets of copper, sheet steel or ferrous material shall be permitted through such wall and need not be 
protected, provided they do not unduly impair the required fire resistance of the assembly. 
6. Tolerances around such penetrations shall be filled with approved noncombustible materials .. 

313.12.2. lnstaflation. The installation of all fire alarm equipment shall be in accordance with the California Fire Code. 

313.13 Existing Group R Occupancy high-rise buildings. 

313.13.1 General. Regardless of other provisions of these regulations relating to existing high-rise buildings, 
requirements relative to existing Group R-1 or Group R-2 Occupancies shall not be less restrictive than those 
established pursuant to Health and Safety Code Section 13143.2. 

313.13.2 Corridor openings. Openings in corridor walls and ceilings shall be protected by not less than 1314-inch 
(44.5 mm) solid-bonded wood-core doors, 114-inch-thick (6 mm) wired glass conforming to Section 715.1 of the 
California Building Code. by approved fife dampers or by equivalent protection in lieu of any of these items. 
Transoms shall be fixed closed with material having a fire-resistive rating equal to 112-inch (12.7 mm) Type X gypsum 
wallboard or equivalent material installed on both sides of the opening. 

313.13.3 Fire alarm systems. Notwithstanding the provisions of Section 403 of the California Building Code, every 
existing high-rise building used for the housing of a Group R-1 or Group R-2 Occupancies shall have installed therein 
a fire alarm system conforming to.this subsection. 
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313.13.3.1 General. Every apartment house and every hotel shall have installed therein an automatic or manually 
operated fire alarm system. Such fire alarm systems shall be so designed that all occupants of the building may be 
warned simultaneously. 

313.13.3.2 Installation. The installation of all fire alarm equipment shall be in accordance with the Cafifomia Fire 
Code. '· · · ., 

313.13.3.3 Fire-extinguishing systems. Automatic fire-extinguishing systems installed in any structure subject to 
these regulations shall have an approved flow indicator electricalfy interconnected to the required fire alarm system. 

[Editorial Note: Section 314 was duplicated from 2013 CBC Section 314] 
SECTION 314 

EXISTING HIGH-RISE BUILDINGS [SFM] 

314.1 Scope and definition. The provisions of Sections 314.1 through 314.27 shall apply to evel}' existing high-rise 
building of any type of construction or occupancy having floors (as measured from the top of the floor surface) used 
for human occupancy located more than 75 feet (22 860 mm) above the lowest floor level having building access. 

Exceptions: · 
1. Hospitals, as defined in Section 1250 of the Health and Safety Code. 
2. The following structures, while classified as high-rise buildings, shall not be subject to the provisions of Sections 
314.1through314.27, but shall conform to all applicable provisions of these regulations. 
2. 1 Building used exclusively as open parking garages. 
2.2 Buildings where all floors above the 75 foot (22 860 mm) level are used exclusively as open parking garages. 
2.3 Floors of buildings used exclusively as open parking garages and located above all other floors used for human 
occupancy. 
2.4 Buildings such as power plants, look-out towers, steeples, grain houses, and similar structures, when so 
determined by the enforcing agency. · 
2. 5 Buildings used exclusively fot jails and prisons. For the purposes of this section, "building access" shall mean an 
exterior door opening conforming to all of the folfowing: 

1. Suitable and available for fire department use. 
2. Located not more than 2 feet (610 mm) above the adjacent ground level. · 
3. Leading to a space, room or area having foot trafflo communication capabilities with the remainder of the building. 
4. Designed to permit penetration through the use of fire department forcible-entry tools and equipment unless other 
approved arrangements have been made with the fire authority having Jurisdiction. 

"Existing high-rise structure" means a high-rise structure, the construction of which is commenced or completed prior 
to July 1, 1974. · 

For the purpose of this section, construction shall be deemed to have commenced when plans and specifications are 
more than 50 percent complete and have been presented to the local jurisdiction prior to July 1, 1974. Actual 
construction of such buildings shall commence on or before January 1, 1976, unless all provisions for nevy buildings 
have been met. 

Note: it is the intent of this section that, in determining the level form which the highest occupied ·floor is to be 
measured, the enforcing agency should exercise reasonable judgment, including consideration of overall accessibility 
to the building by fire department personnel and vehicular equipment When a building is situated on sloping terrain 
and there is building access .on more than one level, the enforcing agency may selecfthe level which provides the 
most logical and adequate fire department access. 

314.2 Compliance data. Except as may be otherwise specified, existing high-rise building shall conform to the 
applicable requirements of these regulations by April 26, 1979. 

Exception: The period of compliance may be extended upon showing of good cause for such extension if a 
systematic and progressive plan of correction is submitted to, and approved by, the enforcing agency. Such 
extension shall not exceed two years from the date of approval of such plan. Any plan of correction submitted 
pursuant to this exception shall be submitted and approved on or before April 26, 1979. 
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314.3 Continued use. Existing high-rise building may have their use continued if they confonn, or are made to 
confonn, to the intent of the provisions of Sections 314.5 through 314.27 to provide for the .safety of the occupants of . 
the high-rise buildings and person involved in fire-suppression activities. 

314.4 Alternate protection. Alternate means of egress, fire walls or fire barriers, smoke barriers, automatic fire 
detection or fire-extinguishing systems, or other fire-protection devices, equipment or installations may be approved 
by the enforcing agency to provide reasonable and adequate life safety as intended by Sections 314.5 through 
314.27 for existing high-rise buildings. 

314.5 Basic provisions. The provisions outlined in Sections 314.1 through 314.27 are applicable to every existing 
highrise building. 

314.6 Minimum construction. Existing wood lath and plaster, existing 112-inch (12.7 mm) gypsum wallboard, 
existing installations of 112-inch thick (12.7 mm) wired glass which are or are rendered inoperative and fixed in a 
closed position, or other existing materials having simHar fire-resistive capabilities shal( be acceptable. All such 
assemblies shall be in good repair, free of any condftion which would diminish their original fire-resistive 
characteristics. 

Where 1314-inch (44.5 mm) so/id-bonded wood-core doors are specified in these regulations for existing high-rise 
buildings, new or existing 1318-inch. (34.9 mm) doors shall be acceptable where existing framing will not 
accommodate a 1314-inch (44.5 mm) door. · · 

Note: It is the intent of this provisions that existing wood frames may have their use continued. 

314.7 New construction. All new construction shall ·be composed of materials and assemblies of materials 
confonning to the fire-resistive provisions of these regulations. In no case shall enclosure walls be required to be of 
more than one-hour fire-resistive construction. · 

Exception: When approved by the enforcing agency,,materials specified in Section 314.6 may be used for new 
construction when necessary to maintain continuity of design and measurement of existing construction. 

314.8 Exits. Every floor from an existing high-rise building shall have access to two separate means of egress, one of 
which, when approved by the enforcing agency, may be an existing exterior fire escape. New installations of smoke-
proof enclosures. shall not be required. · · 

Note: In determining the adequacy of exits and their design, Chapter 10 of the California Building Code may be used 
as a guide. It is the intent of this section that every existing high-rise building need not mandatorily conform or be 
made to conform with the requirements for new high-rise buildings. Reasonable judgment in the application of 
requirements must be exercised by the enforcing agency. 

314.9 Fire escapes. An existing fire escape in good structural condition may be acceptable as one of the required 
means of egress from each floor. Access to such fire escapes may be by any one of the following: 

Through a room between the corridor and the fire escape if the door to the room is operable from the corridor side 
without the use of any key, special knowledge or effort. 
By a door operable to a fire escape from the interior without the use of any key, special knowledge or effort. 
By a window operable from the interior. Such window shall have a minimum dimension of 29 inches (737 mm) when 
open. 
The sill shall not be more than 30 inches (762 mm) above the floor and landing. 

314.10 Protection of exterior openings. When an existing fire escape is accepted as one of the require means of 
egress, openings onto the fire escape landing and openings within 5 feet (1524 mm) horizontally of the landings shall 
be protected in a manner acceptable to the enforcing agency. 

314.11 Locking of stairway doors. When exit doors from corridors to exit stairways are Jocked .to prohibit access 
from the stairway side, the locking mechanisms shall be retracted to the unlocked position upon failure of electrical 
power and a telephone or other two-way communication system connected to an approved emergency Sf!Nice that 
operates continuously shall be provided at not Jess than every fifth floor in each required stairway. In lieu thereof, 
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master keys which will unlock all such doors from the stairway side shall be provided in such numbers and locations 
as approved by the enforcing agericy. · 

314.12 Enclosures. Interior vertical shafts, including but not limited to, elevators, stairway and utility, shall be 
enclosed with construction as set forth in Section 314.6. 

314.13 Opening protection. Doors in other than elevators, which shall be of a type acceptable to the enforcing 
agency, shall be approved one-hour; fire-rated, tight-fitting or gasketed doors or equivalent protection, and shall be of 
the normally closed type, self-closing or a type which will close automatically in accordance with Section 715 of the 
California Building Code. 

Exception: In lieu of stairway enclosures, smoke barriers may be provided in such a manner that fire and smoke will 
not spread to other floors or otherwise impair exit facilities. In these instances, smoke barriers shall not be less than 
one-hour fire resistive with openings protected by not less than approved one-third-hour; fire-rated, tight-fitting or 
gasketed doors. Such doors shall be of the self-closing type or of a type which will close automatically in the manner 
specified ih Section 715 of the California Building Code. 

Doors crossing corridors shall be provided with wired-glass vision panels set in approved steel frames. Doors for 
elevators shall noi be of the open-grille type. · 

314.14 Fire alarm system. Every existing high-rise building shall be provided with an approved fire alarm system. In 
department stores, retail sales stores and similar occupancies where the general public is admitted, such systems 
shall be of a type capable of alerting staff and employees. Jn office buildings and all other high-rise buildings, such 
systems shall be of a type capable of alerting all occupants simultaneously. 

Exceptions: 
1. In areas of public assemblage, the type and location of audible appliances shall be as determined by the enforcing 
agency. 
2. When acceptable to the enforcing agency, the occupant voice notification system required by Section 314.20 may 
be used in lieu of the fire alarm system required by Section 314.14. 

314.15 Existing systems. Existing fire systems, when acceptable lo the enforcing· agency, shall be deemed as 
conforming to the provisions of these regulations. For requirements for existing Group R-1 Occupancies, see Section 
312.13. 

314.16 Annunciation. When a new fire alarm system is installed, it shall be connected to an annunciator panel 
installed in a location approved by the enforcing agency. For purposes of annunciation, zoning shall be in accordance 
with Section 907. 6.3 of the California Building Code. 

314.17 Monitoring. Shall be in accordance with Section 907.6.5 of the California Building Code. 

314.18 Systems interconnection. When an automatic fire detection system or automatic extinguishing system is 
installed, activation of such system shall cause the sounding of the fire alarm notification appliances at locations 
designated by the enforcing agency. · · · 

314.19 Manual fire alarm boxes. A manual fire alarm box shall be provided in the locations designated by the 
enf9rcing agency. Such locations shall be where boxes are readily accessible aod visible and in normal paths of daily 
travel by occupants of the building. · 

314.20 Emergency voice/alarm communication system. An approved emergency voice/a/arm system shall be 
provided in evel}' existing high-rise building which exceeds 150 feet (45 720 mm) in height measured in the manner 
set forth in Section 312.1. Such system shall provide communication from a location available to and designated by 
the enforcing agency to not Jess than all public areas. The emergency voice/alarm system may be combined with a 
fire alarm system provide the combined system has been approved and listed by the State Fire Marshal. The 
sounding of a fire alarm signal in any given area or floor shall not prohibit voice communication to other areas of 
floors. Combination systems shall be designed to permit voice transmission to override the fire alarm signal, but the 
fire alarm signal shall not terminate in less than three minutes. 
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314.21 Fire department system. When it is determined by test that poTtable fire depaTtment communication 
equipment is ineffective, a communication system acceptable to the enforcing agency shall be installed within the 
building to pennit emergency communication between fire-suppression personnel. 

314.22 Interior wall and ceiling finish. Interior wall and ceiling finish of exitways shall conform to the provisions of 
Chapter 8 of the California Building Code . .Where the materials used in such finishes do not conform to the provisions 
of Chapter 8 of the California Building Code, such finishes may be surfaced with an approved fire-retardant coating. 

314.23 Ventilation. Natural or mechanical ventilation for the removal of products of combustion shall be provided in 
·every story of an existing high-rise building. Such ventilation shall be any one or combination of the following: Panels 
or windows in the exterior wall which can be opened. Such venting facilities shall be provided at the rate of at least 20 
square feet (1. 86m2) of opening per 50 lineal feet (15 240 lineal mm) of exterior wall in each story, distributed around 
the perimeter at not more than 50-foot (15 240 mm) intervals· on at least two sides of the building. Approved fixed 
tempered glass may be used in lieu of openable panels or windows. When only selected panels or windows are of 
tempered glass, they shall be clearly identified as required by the enforcing agency. Any other design which will 
produce equivalent results. · 

314.24 Smoke control systems. Existing air-circulation systems shall be provided with an override switch in a 
location approved by the enforcing agency which will allow for the manual control of shutdown of the systems. 

Exception: Systems which serve only a single floor, or portion thereof, without any penetration by ducts or other 
means info adjacent floors. 

314.25 Elevator recall smoke de.tection. Smoke detectors for emergency operation of elevators shall be provided 
as required by Section 3003 of the California Building Code. 

314.26 Exit signs and illumination. Exits and staiiways shall be provided with exit signs and illumination as required 
by Sections 1011.1 and 1011.2 of the California Building Code. 

314.27 Automatic sprinkler system-Existing high-rise buildings. Regardless of any other provisions of these 
regulations, every existing high-rise building of Type 11-B, Type 111-B or Type V-B construction shall be provided with 
an approved automatic sprinkler system conforming to NFPA 13. 

[Editorial Note: Section 315 was duplicated from 2013 CBC Section 3415} 
SECTION315 

EXISTING GROUP I OCCUPANCIES [SFM] 

315.1 General. Existing buildings housing existing protective social-care homes or facilities established prior to 
March 4i 1972 may have their use continued if they. conform, or· are made to confonn~ to the following provisions: 

315.2 Use of floors. The use of floor levels in buildings of Type /II, IV or V nonfire-rated construction may be as 
follows: Nonambulatory-first floor only; Ambulatory-not higher than the third-floor level, provided walls and 
partitions are constructed of materials equal in fireresistive quality to that of wood lath and plaster in good repair ·and 
all walls are firestopped at each floor level .. 

315.3 Enclosure of exits and vertical openings. Except for two-story structures housing ambulatory guests, all 
interior stairs shall be enclosed in accordance with Chapter 1 O of the California Building Code. In lieu of stairway 
enclosures, floor separations or smoke barriers may be provided in such a manner that fire and smoke will not spread 
rapidly to floors above or otherwise impair exit facilities. In these instances,. floor separations or smoke barriers shall 
have a fire resistance equal to not less than 112-inch (13 mm) gypsum wall board on each side of wood studs with 
openings protected by not less than a 1314-inch (44.5 mm) solid bonded wood-core door of the self-closing type. All 
otherverticalopenings shall be enclosed in accordance with the provisions of Section 314.6 and 314.13. 

315.4 Exit access. Each floor or portion thereof of buildings used for the housing of existing protective social-care 
homes or facilities shall have access to not less than two ex;ts in such a manner as to furnish egress from the 
building or structure in the event of an emergency substantially equivalent to the provisions of Chapter 10 of the 
California Building Code. · 
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315.5 Corridor openings. Openings from roo.ms to interior corridors shall be protected by not less than 1314-inch 
(44.5 mm) solid-bonded wood...core doors. Transoms and other similar openings shall be sealed with materials 
equivalent to existing conidorwall construction. 

315.6 Interior finishes. Interior wall and ceiling finishes shall conform to the requirements for a Group R-1 
Occupancy as specified in Chapter 8 of the California Building Code.· 

315.7 Automatic fire sprinklers. Automatic sprinkler systems shall be installed in existing protective social-care 
occupancies in accordance with the provisions of Section 903.2. 6 of the California Building Code. 

315.8 Fire alarm systems. Automatic fire alann systems shall be installed in existing protective social-care homes or 
facilities in accordance with the provisions of Section 907.2.6 of the California Building Code. 

Exception: When an approved automatic sprinkler system conforming to Section 903.2.6 of the California Building 
Code is installed, a separate fire alann system as specified in this section need not be provided. · 

[Editorial Note: Section 316 was duplicated from 2013 CBC Section 3416] 
.;>;, SECTION 316 

EXISTING GROUP L OCCUPANCIES [SFM] 

316 Existing Group L Occupancies. 

316.1 Repairs general. Additions, alterations or repairs may be made to any building or structure without requiring 
the existing building or structure to comply with alf ·the requirements of this code section, provided the addition, 
alteration, or repair confonns to the requirements of this section. 

316.2 Unsafe condition. Additions, repairs or alterations shall not be made to an existing building or structure that 
will cause the existing building or structure to be in violation of any of the provisions of this code, nor shall such 
additions or alterations cause the existing building or structure to become unsafe, or to be in violation of any of the 
provisions of this code. An unsafe condition shall be deemed to have been created if an addition or alteration will 
cause the existing building or structure to become structurally unsafe or overloaded; will not provide adequate egress 
in compliance with the provisions of this code or will obstruct existing exits; will create a fire hazard; will reduce 
required fire resistance orwill otherwise create conditions dangerous to human life. 

316.3 Changes in use or occupancy. Any buildings that have alternations or additions, which involves a change in 
use or occupancy, shall not exceed the height, number of stories and area permitted for new buildings · 

316.4 Buildings not in compliance with code. Additions or alterations shall not be made to an existing building or 
structure when such existing building or structure is not in full compliance with the provisions of this code except 
when such addition or alteration will result in the existing building or structure being no more hazardous, based on life 
safety, fire safety and sanitation, than before such additions or alterations are undertaken. 

316.5 Maintenance of structural and fire resistive integrity. Alterations or repairs to an existing bqilding or 
structure that are nonstructural and do not adversely affect any structural member of any part of the building or 
structure having required fire resistance may be made with the same matenals of which the building or structure is 
constructed. The installation or replacement of glass shall be as required for new installations. 

316.6 Continuation of existing use. Buildings in existence at the time of the adoption of this code may have their 
existing use or occupancy continued if such use or occupancy was legal at the time of the adoption of this code, 
provided such continued use is not dangerous to life. 

316.7 Maximum allowable quantities. Laboratory suites approved prior to January 1, 2008 shall not exceed the 
maximum allowable quantities listed in Tables 316. 1 and 316.2. 

TABLE 316.7(1) EXEMPT AMOUNTS OF HAZARDOUS MATERIALS, LIQUIDS AND CHEMICALS PRESENTING 
. 1 

A PHYSICAL HAZARD BASIC QUANTITIES PER LABORATORY SUITE 
When two units are iven, values within arentheses are in cubic feet Cu. Ft. or ounds 'Lbs. 

CONDJTION STORAGE . USE CLOSED SYSTEMS USE OPEN SYSTEMS 
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Solid Solid Solid 
.Lbs. Liquid Lbs. Liquid Gas Lbs. Liquid Ga:.. 
(Cu. Gallons Gas (Cu. Gallons Cu. (Cu. Gallons 

MATERIAL CLASS Ft.) (Lbs.) Cu.Ft. Ft.) (Lbs.) Ft. Ft) · (Lbs.) 
i!, 

II - 120 - - 120 - - 30 

1. 1 Combustible liquid Ill-A - 330"' - - 330 - - 80 

111-B - 13,200" - - 13,200 - - 3,300 
1.2 Combustible dust 
lbsJ1000 cu. ft. 1 - - 1 - - 1 -
1.3 Combustible fiber 
(loose) (100) - - (100) - - (20) -
(baled) (1,000) - - (1,000) - - (200) -
1.4 Cryogenic, flammable 
or oxidizinq . 45 - - 45 - - 10 

2.1 Explosives 12 (1/ - 114 (114) - 114 (114) 

3.1 Flammable solid 
i!, 

125 - - 25 - - 25 -
3.2. Flammable gas 

2 2 
(gaseous) - - 750 - - 750 - -2 2 
(liquefied) - 15 - - 15 - - -

i!, 

I-A - 30 - - 30 - - 10 

3.3 Flammable liquid 1-B - 60i!. - - 60 - - 15 
Combination I-A, 1-B, 1-C 1-C - go" - - 90 - - 20 

- 120"' - - 120 - - 30 
4.1 Organic peroxide, 2 rl unclassified detonatable 1 - 114 (114) - 114 (114) 

i!, 

(5/ 
I 

5 
(1) (1) 1 1 2 2 - -

II 50 (50) - 50 (50) - 10 (10) 
4.2 Organic peroxide 2 2 

Ill 125 (125) - 125 (125) - 25 (25) 
IV 500 (500) - 500 (500) - 100 (100) . v N.L. N.L. - N.L. N.L. - N.L. N.L. 

l (1;" 2 
4 2 2 - 114 (114) -· u (114) 10 (10) 

4.3 Oxidizer 3 2 2 - 2 (2) - 2 (2) 
2 250 (250) - 50 (250) - 50 (50) 2 2 
1 1,000 (1,000) - 1,000 (1,000) - 200 (200) 

4.4 Oxidizer. Gas 2 2 
(gaseous) - - 1,500 - - 1,500 - -2 2 
(liquefied) - 15 - - 15 - - -
5.1 Pyrophoric l (4/ 50i!. 1 (1) 10i!. 0 0 

( (1)" 10i!. 2" 
4 2 2 2 114 (114) 2 114 (114) 5 (5) 50 10 

6.1 Unstable (reactive) 3 2 2 2 1 (1) 2 1 (1) 
2 50 (50) 250 50 (50) 250 10 (10) 2 2 2 2 
1 125 (125) 750 125 (125) 750 25 (25) 

3 
s"' (5/ 

5 (5) 1 (1) 
7.1 Water (reactive) 

2 2 - -
2 50 (50) - 50 (50) - 10 (10) 2 2 2 
1 125 (125) - 125 (125) - 25 '. (25) 

1 A laboratory suite is a space up to 10,000 square feet (929 m2) bounded by not less than a one-hour fire-resistive 
occupancy separation within which the exempt amounts of hazardous materials may ·be stored, dispensed, 
handled or used. Up through the third floor and down through the first basement floor, the quantity in this table 
shall apply. Fourth, fifth and sixth floors and the second and third basement floor ievel quantity shall be reduced to 
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75 percent of this table. The seventh through 1 Oth floor and below the third basement floor level quantity shall be 
reduced to 50 percent of this table. 

2 Quantities may be increased 100 percent when stored in approved exhausted gas cabinets;. exhausted enclosures 
orfume hoods. 

TABLE 316.7(2) EXEMPT AMOUNTS OF HAZARDOUS MATERIA.L.S, LIQUIDS AND CHEMICALS PRESENTING 
1 

A HEALTH HAZARD MAXIMUM QUANTITIES ER LABORATORY SUITE 
When two units are aiven, values within tJarentheses are in oounds (Lbs.} 

STORAGE USE CLOSED SYSTEMS USE OPEN 
SYSTEMS 

Liquid Gas Liquid Gas Liquid 
Solid Gallons Cu. Ft. Solid Gallons Cu. Solid Gallons 

MATERIAL Lbs. (Lbs.) Lbs. (Lbs.) Ft. Lbs. (Lbs.) 
1. Corrosives 5,000 500 65o''- 5,000 500 950 1,000 

2a. Hiahly toxics" 40 10 65 5 1 65 2 

2b. Toxics 500 50 
• i!. 

500 50 650 5 650 
3. Irritants 5,000 500 650 5,000 500 650 1,000 
4. Sensitizers 5,000 500 650 5,000 500 650 1,000 
5. Other health hazards 5,000 500 650 5,000 500 650 1,000 

1 A laboratory suite is a space up to 10, 000 square feet (929 m2) bounded by not less than a one-hour fire-resistive 
occupancy separation within which the exempt amounts of hazardous materials may be stored, dispensed, 
handled or used. Up through the third floor and down through the first basement floor, the quantity in this table 
shall apply. Fourth, fifth and sixth floors and the second and third qasement floor level quantity shall be reduced to 
75 percent of this table. The seventh through 10th floor arid below the third basement floor level quantity shall be 
reduced to 50 percent of this table. 

2 Permitted only when stored or used in approved exhausted gas cabinets, exhausted e~closures or fume hoods. 
Quantities of high toxics in use in open systems need not be reduced above the third floor or below the first 
basement floor level. Individual container size shall be limited to 2 pounds (0.91 kg) for solids and 114 gallon (0.95 
L) for liquids. · 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[4~·The SFM proposes to only adopt Sections 401.2, 401.2.1, 401.2.2, 404.4, 402.5, 
405, and 407 of Chapter 4 with the following amendments and California· 
regulations.] 

CHAPTER4 
PRESCRIPTIVE COMPLIANCE METHOD 

[Editorial Note: Existing CA amendment from 2013 CBC Section 3401.8, copied over to Section 401.4.] 
401.4 Existing Group R-3 Occupancies. [SFM] See the California Residential Code for existing Group R-3 
occupancies or Chapter 46 of the Califomi~ Fire Code for all other existing Group R occupancies. 

[Editorial Note: Existing CA amendment from 2013 CBC Section 3404.6, copied over to Section 402.5.] 
402.5 Smoke alarms in existing portions of a building. Where an addition is made to a building or structure of a 
Group R or 1-1 occupancy, the existing building shall be provided with smoke alarms in accordance with Section 
1103.8 of the lntemationalCa/ifomia Fire Code. 

[Editorial Note: Existing CA amendment from 2013 CBC Section 3411.8.2, copied over to Section 410.8.2.] 

100 
114 

112 

100 
100 
100 

Final Express Terms 
SFM 05/15 - Part #10 - 2015 Triennial Code Cycle 
Office of the State Fire Marshal 

23 of25 
November 02, 2015 

Final 
07:03 

4435 



STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

410.8.2. Altered elements of existing elevators i?hall comply with ASME /1.17.1 California Code of Regulations, Title 8, 
Division 1, Chapter 4, Subohapter 6, Elevator Safety Orders and ICC A117.1. Such elements shall also be altered in 
elevators programmed to respond to the same hall call control as the altered elevator. · 

Notation 
Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65, 
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2 
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2 

[5. The SFM proposes to not adopt Chapter 5 through Resource A.] 
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Introduction 

Development 

Adoption 

PREFACE 

Internationally, code officials recognize the need for a modern, up-to-date code addressing repair, 
alteration, addition or change of occupancy in existing buildings. The International Existing Building 
Code®, in this 2015 edition, is designed to meet this need through model code regulations that safe
guard the public health and safety in all communities, large and small. 

This comprehensive existing building code establishes minimum regulations for existing buildings 
using prescriptive and performance-related provisions. It is founded on broad-based principles 
intended to encourage the use and reuse of existing buildings while requiring reasonable upgrades 
and improvements. This 2015 edition is fully compatible with all of the International Codes® (1-
Codes®) published by the International Code Council (ICC)®, including the International Building 
Code®, International Energy Conservation Code®, International Fire Code®, International Fuel Gas 
Code®, International Green Construction Code®, International Mechanical Code®, ICC Performance 
Code®, International Plumbing Code®, International Private Sewage Disposal Code®, International 
Property Maintenance Code®, International Residential Code®, International Swimming Pool and 
Spa Code™, International Wild/and-Urban Interface Code® and International Zoning Code®. 

The International Existing Building Code provisions provide many benefits, including the model 
code cievelopment process, which offers an international forum for building professionals to discuss 
performance and prescriptive code requirements. This forum provides an excellent arena to debate 
proposed revisions. This model code also encourages international cons!stency in the application of 
provisions. 

The first edition of the International Existing Building Code {2003) was the culmination of an effort 
initiated in 2000 by a development committee appointed by the ICC and consisting of representa
tives of the three statutory members of the International Code Council at that time, including: Build
ing Officials and Code Administrators International, Inc. {BOCA), International Conference of 
Building Officials {ICBO) and Southern Building Code Congress International {SBCCI). The intent was 
to draft a comprehensive set of regulations for existing buildings consistent with and inclusive of the 
scope of the existing model codes. Technical content of the latest model codes promulgated by 
BOCA, ICBO and SBCCI as well as other rehabilitation codes was utilized as the basis for the develop
ment, followed by a public forum in 2001 and the publication of the 2001 Final Draft. This 2015 edi
tion presents the code as originally issued in 2003 with the changes reflected in the 2006 edition, 
2009 edition, 2012 edition and with further changes approved through the ICC code development 
process through 2013. A new edition such as this is promulgated every 3 years. 

This code is founded on principles intended to encourage the use and reuse of existing buildings 
that adequately protect public health, safety and welfare; provisions that do not unnecessarily 
increase construction costs; provisions that do not restrict the use of new materials, products or 
methods of construction; and provisions that do not give preferential treatment to particular types 
or classes of materials, products or methods of construction. 

The International Code Council maintains a copyright in all of its codes and standards. Maintaining 
copyright allows the ICC to fund its mission through sales of books, in both print and electronic for
mats. The International Existing Building Code is designed for adoption and use by jurisdictions that 
recognize and acknowledge the ICC's copyright in the code, and further acknowledge the substan
tial shared value of the public/private partnership for code development between jurisdictions and 
the ICC. 

The ICC also recognizes the need for jurisdictions to make laws available to the public. All ICC codes 
and ICC standards, along with the laws of many jurisdictions, are available for free in a nondownload
able form on the ICC's website. Jurisdictions should contact the ICC at adoptions@iccsafe.org to learn 
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Maintenance 

how to adopt and distribute laws based on the International Existing Building Code in a manner that 
provides necessary access, while maintaining the ICC's copyright. 

The International Existing Building Code is kept up to date through the review of proposed changes 
submitted by code enforcing officials, industry representatives, design professionals and other 
interested parties. Proposed changes are carefully considered through an open code development 
process in which all interested and affected parties may participate. 

The contents of this work are subject to change through both the code development cycles and 
the governmental body that enacts the code into law. For more information regarding the code 
development process, contact the Codes and Standards Development Department of the Interna
tional Code Council. 

While the development procedure of the International Existing Building Code ensures the high
est degree of care, the ICC, its members and those participating in the development of this code do 
not accept any liability resulting from compliance or noncompliance with the provisions because 
the ICC does not have the power or authority to police or enforce compliance with the contents of 
this code. Only the governmental body that enacts the code into law has such authority. 

Code Development Committee Responsibilities 
(Letter Designations in Front of Section Numbers) 

iv 

In each code development cycle, proposed changes to this code are considered at the Committee 
Action Hearings by the International Existing Building Code Development Committee. Proposed 
changes to a code section having a number beginning with a letter in brackets are considered by a 
different code development committee. For example, proposed changes to code sections that are 
preceded by the designation [F] (e.g., [F] 1404.2) are considered by the International Fire Code 
Development Committee at the Committee Action Hearings. 

The content of sections in this code that begin with a letter designation is maintained by another 
code development committee in accordance with the following: 

[A) = Administrative Code Development Committee; 

[BE] = IBC - Means of Egress Code Development Committee; 

[BG]= IBC- General Code Development Committee; 

[BS] = IBC - Structural Code Development Committee; 

[EC] = International Energy Conservation Code Development Committee; 

[F] = International Fire Code Development Committee; 

[FG] = International Fuel Gas Code Development Committee; 

[M] = International Mechanical Code Development Committee; and 

[P] = International Plumbing Code Development Committee. 

For the development of the 2018 edition of the I-Codes, there will be three groups of code devel
opment committees and they will meet in separate years. Note that these are tentative groupings. 
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Group A Codes Group B Codes Group C Codes 
(Heard in 2015, Code Change Proposals (Heard in 2016, Code Change Proposals (Heard in 2017, Code Change Proposals 

Deadline: January 12, 2015) Deadline: January 11, 2016) Deadline: January 11, 2017) 

International Building Code 
- Fire Safety (Chapters 7, 8, 9, 14, 26) Administrative Provisions (Chapter 1 of 
- Means of Egress all codes except IRC and IECC, adminis-

. (Chapters 10, 11, Appendix E) trative updates to currently referenced International Green Construction Code 

- General (Chapters 2-6, 12, 27-33, standards, and designated definitions) 
Appendices A, B, C, D, K) 

International Building Code 

International Fuel Gas Code - Structural 
(Chapters 15-25, Appendices F, G, 

H, l,J, L, M) 

International Existing Building Code International Energy Conservation Code 

International Mechanical Code International Fire Code 

International Residential Code 
·· International Plumbing Code - IRC-B (Chapters 1-10, Appendices E, 

F, H, J, K, L, M, 0, R, S, T, U) 

. International Private Sewage International Wildland-Urban Interface 
Disposal Code Code 

International Property Maintenance 
Code 

International Residential Code 
- I RC-Mechanical (Chapters 12-24) 
- I RC-Plumbing 

{Chapters 25-33, Appendices G, I, 
N, P) 

International Swimming Pool and Spa 
Code 

International Zoning Code 

Note: Proposed changes to the ICC Performance Code will be heard by the code development committee noted in brackets [ ] 
in the text of the code. 

Code change proposals submitted for code sections that have a letter designation in front of 
them will be heard by the respective committee responsible for such code sections. Because differ
ent committees hold code development hearings in different years, it is possible that some propos
als for this code will be heard by a committee in a different year than the year in which the primary 
committee for this code meets. 

For instance, Section 606.2.3 is designated as the responsibility of the International Building 
Code Development Committee {Structural), along with all structural related provisions of the IEBC. 
This committee will conduct its code development hearings in 2015 to consider all code change pro
posals to the International Building Code and any portions of other codes that it is responsible for, 
including Section 606.2.3 of the IEBC and other structural provisions of the IEBC (designated with 
[BS] in front of those sections). Therefore, any proposals received for Section 606.2.3 will be consid
ered in 2015 by the IBC - Structural Code Development Committee. 

Another example is that every section of Chapter 1 of this code is designated as the responsibility 
of the Administrative Code Development Committee. That committee is part of the Group B code 
hearings. This committee will conduct its code development hearings in 2016 to consider all code 
change proposals for Chapter 1 of this code and proposals for Chapter 1 of all I-Codes except the 
IECC, IRC and ICC Performance Code. Therefore, any proposals received for Chapter 1 of this code 
will be deferred for consideration in 2015 by the Administrative Code Development Committee. 

It is very important that anyone submitting code change proposals understand which code devel
opment committee is responsible for the section of the code that is the subject of the code change 
proposal. For further information on the code development committee responsibilities, please visit 
the ICC website at www.iccsafe.org/scoping. 
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Marginal Markings 

Italicized Terms 

vi 

Solid vertical lines in the margins within the body of the code indicate a technical change from the 
. requirements of the 20_12 edition. Deletion indicators in the form of an arrow{•) are provided in 
the margin where an entire section, paragraph, exception or table has been deleted or an item in a 
list of items or a table has been deleted. 

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within 
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately 
following it has been relocated there from elsewhere in the code. The following table indicates such 
relocations in the 2015 edition of the International Existing Building Code. 

2015 LOCATION 2012 LOCATION 

302.5 501.3 

1105.2 806.3 

1105.3 806.4 

1105.4 806.5 

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text. 
Such terms are not italicized where the definition set forth in Chapter 2 does not impart the 
intended meaning in the use of the term. The terms selected have definitions that the user should 
read carefully to facilitate better understanding of the code. 
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EFFECTIVE USE OF THE INTERNATIONAL 
EXISTING BUILDING CODE 

The International Existing Building Code is a model code in the International Code family of codes 
intended to provide alternative approaches to repair, alteration and additions to existing buildings. 
A large number of existing buildings and structures do not comply with the current building code 
requirements for new construction. Although many of these buildings are potentially salvageable, 
rehabilitation is often cost-prohibitive be.cause compliance with all the requirements for new con
struction could require extensive changes that go well beyond the value of the building or the origi
nal scope of the alteration. At the same time, it is necessary to regulate construction in existing 
buildings that undergo additions, alterations, extensive repairs or change of occupancy. Such activ
ity represents an opportunity to ensure that new construction complies with the current building 
codes and that existing conditions are maintained, at a minimum, to their current level of compli
ance or are improved as required to meet basic safety levels. To accomplish this objective, and to 
make the alteration process easier, this code allows for options for controlled departure from full 
compliance with the International Codes dealing with new construction, while maintaining basic lev
els for fire prevention, structural and life safety features of the rehabilitated building. 

This code provides three main options for a designer in dealing with alterations of existing build
ings. These are laid out in Section 301 of this code: 

OPTION 1: Work for alteration, repair, change of occupancy, addition or relocation of all existing 
buildings shall be done in accordance with the Prescriptive Compliance Method given in Chapter 4. 
It should be noted that this method originates from the former Chapter 34 of the International 
Building Code (2012 and earlier editions). 

OPTION 2: Work for alteration, repair, change of occupancy, addition or relocation of all existing 
buildings shall be done in accordance with the Work Area Compliance Method given in Chapters 5 
through 13. 

OPTiON 3: Work for alteration, repair, change of occupancy, addition or relocation of all existing 
buildings shall be done in accordance with the Performance Compliance Method given in Chapter 
14. It should be noted that this option was also provided in the former Chapter 34 of the Interna
tional Building Code (2012 and earlier editions). 

Under limited circumstances, a building alteration can be made to comply with the laws under 
which the building was originally built, as long as there has been no substantial structural damage 
and there will be limited structural alteration. 

Arrangement and Format of the 2015 IEBC 

Before applying the requirements of the IEBC it is beneficial to understand its arrangement and for
mat. The IEBC, like other codes published by ICC, is arranged and organized to follow logical steps 
that generally occur during a plan review or inspection. The IEBC is divided as follows: 

Chapters Subjects 

1-2 Administrative Requirements and Definitions 

3 Compliance Methods 

4 Prescriptive· Compliance Method for Existing Buildings 

5-13 Work Area Compliance Method for Existing Buildings 

14 Performance Compliance Method for Existing Buildings 

15 Construction Safeguards 

16 Referenced Standards 

Appendix A Guidelines for Seismic Retrofit of Existing Buildings 

Appendix B Supplementary Accessibility Requirements for ~xisting Buildings 
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viii 

Appendix C Guidelines for Wind Retrofit of Existing Buildings 

Resource A Guidelines on Fire Ratings of Archaic Materials and Assemblies 

The following is a chapter-by-chapter synopsis of the scope and intent of the provisions of the 
International Existing Building Code:· 

Chapter 1 Scope and Administration. This chapter contains provisions for the application, 
enforcement and administration of subsequent requirements of the code. In addition to establish
ing the scope of the code, Chapter 1 identifies which buildings and structures come under its pur
view. Chapter 1 is largely concerned with maintaining "due process of law" in enforcing the 
regulations contained in the body of the code. Only through careful observation of the administra
tive provisions can the code official reasonably expect to demonstrate that "equal protection under 
the law" has been provided. 

Chapter 2 Definitions. All defined terms in the code are provided in Chapter 2. While a defined 
term may only be used in one chapter or another, the meaning provided in Chapter 2 is applicable 
throughout the code. 

Where understanding of a term's definition is especially key to or necessary for understanding of 
a particular code provision, the term is shown in italics wherever it appears in the code. This is true 
only for those terms that have a meaning that is unique to the code. In other words, the generally 
understood meaning of a term or phrase might not be sufficient or consistent with the meaning pre
scribed by the code; therefore, it is essential that the code-defined meaning be known. 

Guidance regarding tense, gender and plurality of defined terms as well as guidance regarding 
terms not defined in this code is also provided. · 

Chapter 3 Provisions for All Compliance Methods. This chapter explains the three compli
ance options available in the code. In addition, this chapter also lays out the methods to be used for 
seismic design and evaluation throughout the IEBC. Finally this chapter clarifies that provisions in 
other I-codes related to repairs, alterations, additions, relocation and changes in occupancy must 
also be addressed unless they conflict with the IEBC. In that case the IEBC takes precedence. 

Chapter 4 Prescriptive Compliance Method. This chapter provides one of the three main 
options of compliance available in the IEBC for buildings and structures undergoing repair, altera
tion, addition or change in occupancy. 

Chapter 5 Classification of Work. This chapter provides an overview of the Work Area Method 
available as an option for rehabilitation of a building. The chapter defines the different classifica
tions of alterations and provides general requirements for repairs, alterations, change of occu
pancy, additions, historic buildings and relocated buildings. Detailed requirements for all of these 
are given in subsequent Chapters 6 through 13. 

Chapter 6 Repairs. Chapter 6 governs the repair of existing buildings. The provisions define con
ditions under which repairs may be made using materials and methods like those of the original 
construction or the extent to which repairs must comply with requirements for new buildings. 

Chapter 7 Alterations-Level 1. This chapter provides the technical requirements for those 
existing buildings that undergo Level 1 alterations as described in Section 503, which includes 
replacement or covering of existing materials, elements, equipment or fixtures using new materials 
for the same purpose. This chapter, similar to other chapters of this code, covers all building-related 
subjects, such as structural, mechanical, plumbing, electrical and accessibility as well as the fire and 
life safety issues when the alterations are classified as Level 1. The purpose of this chapter is to pro
vide detailed requirements and provisions to identify the required improvements in the existing 
building elements, building spaces and building structural system. This chapter is distinguished from 
Chapters 8 and 9 by only involving replacement of building components with new components. In 
contrast, Level 2 alterations involve more space reconfiguration and Level 3 alterations involve 
more extensive space reconfiguration, exceeding 50 percent of the building area. 
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Chapter 8 Alterations-Level 2. Like Chapter 7, the purpose of this chapter is to provide 
detailed requirements and provisions to identify the required improvements in the existing building 
elements, building spaces and building structural system when a building is being altered. This chap
ter is distinguished from Chapters 7 and 9 by involving space reconfiguration that could be up to 
and including 50 percent of the area of the building. In contrast, Level 1 alterations (Chapter 7) do 
not involve space reconfiguration and Level 3 alterations {Chapter 9) involve extensive space recon
figuration that exceeds 50 percent of the building area. Depending on the nature of alteration work, 

. its location within the building and whether it encompasses one or more tenants, improvements 
and upgrades could be required for the open floor penetrations, sprinkler system or the installation 
of additional means of egress such as stairs or fire escapes. 

Chapter 9 Alterations-Level 3. This chapter provides the technical requirements for those 
existing buildings that undergo Level 3 alterations. The purpose of this chapter is to provide detailed 
requirements and provisions to id_entify the required improvements in the existing building ele
ments, building spaces and building structural system. This chapter is distinguished from Chapters 7 
and 8 by involving alterations that cover 50 percent of the aggregate area of the building. In con
trast, Level 1 alterations do not involve space reconfiguration and Level 2 alterations involve exten
sive space reconfiguration that does not exceed 50 percent of the building area. Depending on the 
nature of alteration work, its location within the building and whether it encompasses one or more 
tenants, improvements and upgrades could be required for the open floor penetrations, sprinkler 
system or the installation of additional means of egress such as stairs or fire escapes. At times and 
under certain situations, this chapter also intends to improve the safety of certain building features 
beyond the work area and in other parts of the building where no alteration work might be taking 
place. 

Chapter 10 Change of Occupancy. The purpose of this chapter is to provide regulations for the 
circumstances when an existing building is subject to a charige in occupancy or a change in occu
pancy classification. A change of occupancy is not to be confused with a change of occupancy Classi
fication. The International Building Code {IBC) defines different occupancy classifications in Chapter 
3, and special occupancy requirements in Chapter 4. Within specific occupancy classifications there 
can be many different types of actual activities that can take place. For instance, a Group A-3 occu
pancy classification deals with a wide variation of different types of activities, including bowling 
alleys and courtrooms, indoor tennis courts and dance halls. When a facility changes use from, for 
example, a bowling alley to a dance hall, the occupancy classification remains A-3, but the different 
uses could lead to drastically different code requirements. Therefore, this chapter deals with the 
special circumstances that are associated with a change in the use of a building within the same 
occupancy classification as well as a change of occupancy classification. 

Chapter 11 Additions. Chapter 11 provides the requirements for additions, which correlate to 
the code requirements for new construction. There are, however, some exceptions that are specifi
cally stated within this chapter. An "Addition" is defined in Chapter 2 as "an extension or increase in 
the floor area, number of stories or height of a building or structure." Chapter 11 contains the mini
mum.requirements for an addition that is not separated from the existing building by a fire wall. 

Chapter 12 Historic Buildings. This chapter provides some exceptions from code requirements 
when the building in question has historic value. The most important criterion for application of this 
chapter is that the building must be essentially accredited as being of historic significance by a state 
or local authority after careful review of the historical value of the building. Most, if not all, states 

. have such authorities, as do many local jurisdictions. The agencies with such authority can be 
located at the state or local government level or through the local chapter of the American Institute 
of Architects (AIA). Other considerations include the structural conditioh of the building (i.e., is the 
building structurally sound), its proposed use, its impact on life safety and how the intent of the 

. code, if not the letter, will be achieved. · 

Chapter 13 Relocated or Moved Buildings. Chapter 13 is applicable to any building that is 
moved or relocated. · 
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Chapter 14 Performance Compliance Methods. This chapter allows for existing buildings to 
be evaluated so as to show that alterations, while not meeting new construction requirements, will 
improve the current existing situation. Provisions are based on a numerical scoring system involving 
19 various safety parameters and the degree of code compliance for each issue. 

Chapter 15 Construction Safeguards. The building construction process involves a number of 
known and unanticipated hazards. Chapter 15 establishes specific regulations in order to minimize 
the risk to the public aod adjacent property. Some construction failures have resulted during the ini
tial stages of grading, excavation and demolition. During these early stages, poorly designed and 
installed sheeting and shoring have resulted in ditch and embankment cave-ins. Also, inadequate 
underpinning of adjoining existing structures or careless removal of existing structures has pro
duced construction failures. 

Chapter 16 Referenced Standards. The code contains numerous references to standards that 
are used to regulate materials and methods of construction. Chapter 16 contains a comprehensive 
list of all standards that are referenced in the code, including the appendices. The standards are 
part of the code to the extent of the reference to the standard. Compliance with the referenced 
standard is necessary for compliance with this code. By providing specifically adopted standards, 
the construction and installation requirements necessary for compliance with the code can be read
ily determined. The basis for code compliance is, therefore, established and available on an equal 
basis to the building code official, contractor, designer and owner. 

Chapter 16 is organized in a manner that makes it easy to locate specific standards. It lists all of 
the referenced standards, alphabetically, by acronym of the promulgating agency of the standard. 
Each agency's standards are then listed in either alphabetical or numeric order based upon the stan
dard identification. The list also contains the title of the standard; the edition (date) of the standard 
referenced; any addenda included as part of the ICC adoption; and the section or sections of this 
code that reference the standard. 

Appendix A Guidelines for the Seismic Retrofit of Existing Buildings. Appendix A pro
vides guidelines for upgrading the seismic resistance capacity of different types of existing buildings. 
It is organized into separate chapters which deal with buildings of different types, including unrein
forced masonry buildings, reinforced concrete and reinforced masonry wall buildings, and light
frame wood buildings. 

Appendix B Supplementary Accessibility Requirements for Existing Buildings and 
Facilities. Chapter 11 of the International Building Code (IBC) contains provisions that set forth 
requirements for accessibility to buildings and their associated sites and facilities for people with 
physical disabilities. Sections 410, 605, 705, 906, 1006, 1012.1.4, 1012.8, 1105, 1204.1, 1205.15, 
1401.2.5 and 1508 in the code address accessibility provisions and alternatives permitted in existing 
buildings. Appendix B was added to address accessibility in construction for items that are not typi
cally enforceable through the traditional building code enforcement process. 

Appendix C Guidelines For Wind Retrofit Of Existing Buildings. This Appendix is intended 
to provide guidance for retrofitting existing structures to strengthen their resistance to wind forces. 
This appendix is similar in scope to Appendix A which addresses seismic retrofits for existing build
ings except that the subject matter is related to wind retrofits. These retrofits are voluntary mea
sures that serve to better protect the public and reduce damage from high wind events for existing 
buildings. · 

The purpose of the Appendix is to provide prescriptive alternatives for addressing retrofit of 
buildings in high wind areas. Currently there are two chapters which deal with the retrofit of gable 
ends and the fastening of roof decks, Appendix Chapters Cl and C2 respectively. 

Resource A Guidelines on Fire Ratings of Archaic Materials and Assemblies. In the pro
cess of repair and alteration of existing buildings, based on the nature and the extent of the work, 
the IEBC might require certain upgrades in the fire-resistance rating of building elements, at which 
time it becomes critical for the designers and the code officials to be able to determine the fire
resistance rating of the existing building elements as part of the overall evaluation for the assess
ment of the need for improvements. This resource document provides a guideline for such an eval
uation for fire-resistance rating of archaic materials that is not typically found in the modern model 
building codes. 
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LEGISLATION 

Jurisdictions wishing to adopt the 2015 International Existing Building Code as an enforceable performance-based regulation 
governing structures and premises should ensure that certain factual. information is included in the adopting legislation at the 
time adoption is being considered by the appropriate governmental body. The following sample adoption legislation addresses 
several key elements, including the informatipn required for insertion into the code text. 

SAMPLE LEGISLATION FOR ADOPTION OF 
THE INTERNATIONAL EXISTING BUILDING CODE 

. ORDINANCE NO. __ _ 

A[N] [ORDINANCE/STATUTE/REGULATION] of the [JURISDICTION] adopting the 2015 edition of the International Existing Build
ing Code, regulating and governing the repair, alteration, change of occupancy, addition and relocation of existing buildings, 
including historic buildings, in the [JURISDICTION]; providing for the issuance of permits and collection of fees therefor; repeal-
ing [ORDINANCE/STATUTE/REGULATION] No. ___ of the [JURISDICTION} and all other ordinances or parts of laws in conflict 
therewith. · 

The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows: 

Section 1. That a certain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER 
OF RECORDS] of [NAME OF JURISDICTION], being marked and designated as the International Existing Building Code, 2015 edi
tion, including Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED] (see International Existing Building 
Code Section 101.6, 2015 edition), as published by the International Code Council, be and is hereby adopted as the Existing 
Building Code of the [JURISDICTION], in the State of [STATE NAME] for regulating and governing the repair, alteration, change of 
occupancy, addition and relocation of existing buildings, including historic buildings, as herein provided; providing for the issu
ance of permits and collection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and terms of 
said Existing Building Code on file in the office of the [JURISDICTION] are hereby referred to, adopted, and made a part hereof, as 
if fully set out in this legislation, with the additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordi
nance. 

Section 2. The following sections are hereby revised: 

Section 101.l Insert: [NAME OF JURISDICTION] 

Section 1401.2 Insert: [DATE IN ONE LOCATION] 

Section 3. That [ORDINANCE/STATUTE/REGULATION] No. __ of [JURISDICTION] entitled [FILL IN HERE THE COMPLETE 
TITLE OF THE LEGISLATION OR LAWS IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MEN
TION] and all other ordinances or parts of laws in conflict herewith are hereby repealed. 

Section 4. That if any section, subsection, sentence, clause or phrase of this legislation is, for any reason, held to be unconstitu
tional, such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODY] hereby 
declares that it would have passed this law, and each section, subsection, clause or phrase thereof, irrespective of the fact that 
any one or more sections, subsections, sentences, clauses and phrases be declared unconstitutional. 

Section 5. That nothing in this legislation or in the Existing Building Code hereby adopted shall be construed to affect any suit 
or proceeding impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or 
existing, under any act or ordinance hereby repealed as cited in Section 3 of this law; nor shall any just or legal right or remedy 
of any.character be lost, impaired or affected by this legislation. · 

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this legislation to be pub
lished. (An additional provision may be required to direct the number of times the legislation is tci be published and to specify 
that it is to be in a newspaper in general circulation. Posting may also be required.) 

Section 7. That this law and the rules, regulations, provisions, requirements, orders and matters established and adopted hereby. 
shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption. 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 4451 xi 



xii 4452 2015 INTERNATIONAL EXISTING BUILDING CODE"' 



TABLE OF CONTENTS 

CHAPTER 1 SCOPE AND ADMINISTRATION .... 1 

PART 1-SCOPE AND APPLICATION ............. 1 

Section 

101 

102 

General .................................. 1 

Applicability .............................. 1 

PART 2-ADMINISTRATION AND 

103 

104 

105 
106 
107 
108 
109 

110 

111 

112 

113 

114 

115 

116 

117 

ENFORCEMENT ....................... 1 

Department of Building Safety ................ 1 

Duties and Powers of Code Official ............ 2 

Penn.its .' ................. ; ............... 3 

Construction Documents .................... 5 

Temporary Structures and Uses ............... 6 

Fees ..................................... 6 

Inspections ............................... 7 

Certificate of Occupancy .................... 8 

Service Utilities ........................... 8 

Board of Appeals .......................... 8 

Violations ................................ 9 

Stop Work Order .......................... 9 

Unsafe Buildings and Equipment. ............. 9 

Emergency Measures ....................... 9 

Demolition . · ............................. 10 

CHAPTER 2 DEFINITIONS .. .................. 11 

Section 

201 General ................................. 11 

202 General Definitions ....................... 11 

CHAPTER 3 PROVISIONS FOR ALL 

Section 

301 

302 

COMPLIANCE METHODS ........ 13 

Administration ........................... 13 

General Provisions . . . . . . . . . . . . . . . . . . . . . . . . 14 

CHAPTER 4 PRESCRIPTIVE COMPLIANCE 

Section 

401 

402 

403 

404 

METHOD ........................ 15 

General ................................. 15 

Additions ............................... 15 

Alterations ................... · ........... 16 

Repairs ................................. 18 

2015 INTERNATIONAL EXISTING BUILDING CODE" 

405 

406 

407 

408 

409 

410 

Fire Escapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

Glass Replacement and Replacement 
Windows ......... : .................... 19 

Change of Occupancy ..................... 20 

Historic Buildings ........................ 20 

Moved Structures ............. : ........... 20 

Accessibility for Existing Buildings .......... 20 

CHAPTER 5 CLASSIFICATION OF WORK . .... 25 

Section 

501 General ................................. 25 

502 Repairs ................................. 25 

503 Alteration-Level 1 ....................... 25 

504 Alteration-Level 2 ....................... 25 

505 Alteration-Level 3 ....................... 25 

506 Change of Occupancy ..................... 25 

507 Additions ............................... 25 

508 Historic Buildings ........................ 25 

509 Relocated Buildings ....................... 25 

CHAPTER 6 REPAIRS . ....................... 27 

Section 

601 

602 

603 

604 

605 

606 

607 

608 
609 

General. ................................ 27 

Building Elements and Materials ............. 27 

Fire Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Means of Egress .......................... 27 

Accessibility ............................. 27 

Structural ............................... 27 

Electrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Mechanical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Plumbing ...... : ........................ 29 

CHAPTER 7 ALTERATIONS-LEVEL 1. ....... 31 

Section 

701 General. ................................ 31 

702 

703 

704 
705 

706 

707 

708 

4453 

Building Elements and Materials ............. 31 

Fire Protection ........................... 32 

Means of Egress .......................... 32 

Accessibility ............................. 32 

Reroofing ............................... 33 

Structural ............................... 34 

Energy Conservation . . . . . . . . . . . . . . . . . . . . . . 34 

xiii 



TABLE OF CONTENTS 

CHAPTER 8 ALTERATIONS-LEVEL 2 ........ 35 

Section 

801 General ................................. 35 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

Special Use and Occupancy ................. 35 

Building Elements and Materials ............. 35 

Fire Protection ........................... 37 

Means of Egress .......................... 39 

Accessibility ............................. 43 

Structural ............................... 43 

Electrical. ............................... 44 

Mechanical .............................. 44 

Plumbing ................................ 44 

Energy Conservation ...................... 44 

CHAPTER 9 ALTERATIONS-LEVEL 3 ........ 45 

Section 

901 General ................................. 45 

902 

903 

904 

905 

906 

907 

908 

Special Use and Occupancy ................. 45 

Building Elements and Materials ............. 45 

Fire Protection ........................... 45 

Means of Egress .......................... 46 

Accessibility ............................. 46 

Structural . . ............................. 46 

Energy Conservation ...................... 47 

CHAPTER 10 CHANGE OF OCCUPANCY ....... 49 

Section 

1001 General ................................. 49 

1002 Special Use and Occupancy ................. 49 

1003 Building Elements and Materials ............. 49 

1004 Fire Protection ........................... 49 

1005 Means of Egress .......................... 49 

1006 Accessibility ............................. 49 

1007 Structural ............................... 49 

1008 Electrical ................................ 50 

1009 Mechanical ................ ; ............. 50 

1010 Plumbing ................................ 51 

1011 Other Requirements ........................ 51 

1012 Change of Occupancy Classification .......... 51 

. CHAPTER 11 ADDITIONS ..................... 55 

Section 

1101 General ................................. 55 

1102 Heights and Areas ......................... 55 

1103 Structural ............................... 55 

1104 Smoke Alarms in Occupancy 
Groups Rand I-1 ....................... 56 

1105 Accessibility ............................. 56 

1106 Energy Conservation ...................... 57 

CHAPTER 12 HISTORIC BUILDINGS . .......... 59 

Section 

1201 General ................................. 59 

1202 Repairs ........................ ·: ....... 59 

1203 Fire Safety .............................. 59 

1204 Alterations .............................. 60 

1205 Change of Occupancy ..................... 60 

· 1206 Structural ............................... 61 

CHAPTER 13 RELOCATED OR MOVED 
BUILDINGS .................. ; .. 63 

Section 

1301 General ................................. 63 

1302 Requirements ............................ 63 

CHAPTER 14 PERFORMANCE COMPLIANCE 
METHODS ...................... 65 

Section 

1401 General ................................. 65 

CHAPTER 15 CONSTRUCTION 
SAFEGUARDS . .................. 77 

Section 

1501 General ................................. 77 

1502 Protection of Adjoining Property ............. 78 

1503 Temporary Use of Streets, Alleys and Public 
Property .............................. 78 

1504 Fire Extinguishers ........................ 78 

1505 Means of Egress .......................•.. 79 

1506 Standpipe Systems ........................ 79 

1507 Automatic Sprinkler System ................ 79 

1508 Accessibility ............................. 79 

1509 Water Supply for Fire Protection ............. 79 

CHAPTER 16 REFERENCED STANDARDS . ..... 81 

APPENDIX A GUIDELINES FOR THE SEISMIC 
RETROFIT OF EXISTING 
BUILDINGS ..................... 85 ( 

xiv 4454 2015 INTERNATIONAL EXISTING BUILDING CODE"' 



CHAPTER Al SEISMIC STRENGTHENING 
PROVISIONS FOR UNREINFORCED 
MASONRY BEARING WALL 
BUILDINGS ..•••.•....•••••.••••. 85 

Section 

AIOI Purpose .................................. 85 

AI02 Scope .................................. 85 

A103 Definitions .............................. 85 

Al04 Symbols and Notations ..................... 85 

A105 General Requirements ..................... 86 

A106 Materials Requirements .................... 87 

A107 Quality Control. .......................... 89 

A108 Design Strengths .......................... 90 

Al09 Analysis and Design Procedure .............. 91 

AllO General Procedure ........................ 9I 

A 111 Special Procedure ......................... 91 

A112 Analysis and Design ....................... 93 

A113 Detailed System Design Requirements ........ 93 

Al14 Walls of Unburned Clay, 
Adobe or Stone Masonry ................. 95 

CHAPTER A2 EARTHQUAKE HAZARD 
REDUCTION IN EXISTING 
REINFORCED CONCRETE AND 
REINFORCED MASONRY WALL 
BUILDINGS WITH FLEXIBLE 
DIAPHRAGMS .......••.•.•.••.• 101 

Section 

A201 Purpose ................................ 101 

A202 Scope ................... -. .............. IOl 

A203 Definitions ............................. lOI 

A204 Symbols and Notations .................... lOI 

A205 General Requirements .................... 101 

A206 Analysis and Design ...................... 102 

A207 Materials of Construction .................. I 03 

CHAPTER A3 PRESCRIPTIVE PROVISIONS FOR 
SEISMIC STRENGTHENING OF 
CRIPPLE WALLS AND SILL PLATE 
ANCHORAGE OF LIGHT, WOOD
FRAME RESIDENTIAL 
BUILDINGS •.•.....•..•..•.••••• 105 

Section 

A301 General ................................ 105 

A302 Definitions ............................. 105 

A303 Structural Weaknesses .................... 106 

A304 Strengthening Requirements ............... 106 

2015 INTERNATIONAL EXISTING BUILDING CODE® 

TABLE OF CONTENTS 

CHAPTER A4 EARTHQUAKE RISK 
REDUCTION IN WOOD-FRAME 
RESIDENTIAL BUILDINGS 
WITH SOFT, WEAK OR 
OPEN FRON'.f WALLS •••.•.•••.. 123 

Section 

A40I General. ............................... 123 

A402 Definitions ............................. 123 

A403 Analysis and Design ...................... 123 

A404 Prescriptive Measures for Weak Story ........ 125 

A405 Materials of Construction .................. 125 

A406 Information Required to be on the Plans . . . . . . 126 

A407 Quality Control ......................... I26 

CHAPTER AS EARTHQUAKE HAZARD 
REDUCTION IN EXISTING 
CONCRETE BUILDINGS ••••••. , 127 

Section 

A501 Purpose ................................ 127 

A502 Scope ................................. 127 

A503 General Requirements .................... 127 

A504 Site Ground Motion . . . . . . . . . . . . . . . . . . . . . . 127 

A505 Tier 1 Analysis Procedure ................. 127 

A506 Tier 2 Analysis Procedure ............ ._ .... 128 

A507 Tier 3 Analysis Procedure ........ : ........ 129 

CHAPTER A6 REFERENCED STANDARDS •.•.• 131 

APPENDIX B SUPPLEMENTARY ACCESSIBILITY 
REQUIREMENTS FOR EXISTING 
BUILDINGS AND FACILITIES ... 133 

Section 

BlOI . Qualified Historical Buildings and Facilities ... 133 

B 102 Fixed Transportation Facilities and Stations ... 133 

Bl03 Dwelling Units and Sleeping Units .......... 134 

Bl04 Referenced Standards ..................... 134 

APPENDIX C GUIDELINES FOR THE WIND 
RETROFIT OF EXISTING 
BUILDINGS .................... 135 

CHAPTER Cl GABLE END RETROFIT FOR 
IDGH-WINDAREAS ............ 135 

Section 

ClOl General ................................ 135 

Cl02 Definitions ............................. 135 

Cl03 Materials of Construction .................. 135 

4455 xv 



TABLE OF CONTENTS 

Cl04 Retrofitting Gable End Walls 
to Enhance Wind Resistance ............. 137 

CHAPTER C2 ROOF DECK FASTENING 
FOR IDGH-WIND AREAS ..•...•. 157 

Section 

C201 General ................................ 157 

C202 Roof Deck Attachment for Wood Roofs ...... 157 

RESOURCE A GUIDELINES ON FIRE RATINGS 

Section 

OF ARCHAIC MATERIALS AND 
ASSEMBLIES .••••••.....•.• ; ••. 159 

1 Fire-related Performance of Archaic 
Materials and Assemblies ................ 160 

2 Building Evaluation ...................... 161 

3 Final Evaluation and Design Solution ........ 164 

4 Summary ............................... 171 

Appendix .............................. 173 

Resource A Table of Contents .............. 173 

Bibliography ............................ 292 

INDEX •.•.••.•....••.•••..••••..•••...••••••• 299 

xvi 4456 2015 INTERNATIONAL EXISTING BUILDING CODE"' 



CHAPTER 1 

SCOPE AND ADMINISTRATION 

PART 1-SCOPE AND APPLICATION 

SECTION 101 
GENERAL 

[A] 101.1 ·Title. These regulations shall be known as the 
Existing Building Code of [NAME OF JURISDICTION], herein
after referred to as "this code." 

[A] 101.2 Scope. The provisions of the International Existing 
Building Code shall apply to the repair, alteration, change of 
occupancy, addition to and relocation of existing buildings. 

[A] 101.3 Intent. The intent of this code is to provide flexi
bility to permit the use of alternative approaches to achieve 
compliance with minimum requirements to safeguard the 
public health, safety and welfare insofar as they are affected 
by the repair, alteration, change of occupancy, addition and 
relocation of existing buildings. 

[A] 101.4 Applicability. This code shall apply to the repair, 
alteration, change of occupancy, addition and relocation of 
existing buildings, regardless of occupancy, subject to the cri
teria of Sections 101.4.1and101.4.2. 

[A] 101.4.1 Buildings not previously occupied. A build
ing or portion of a building that has not been previously 
occupied or used for its intended purpose in accordance 

. with the laws in existence at the time of its completion 
shall be permitted to comply with _the provisions of the 
laws in existence at the time of its original permit unless 
such permit has expired. Subsequent permits shall comply 
with the International Building Code or International Res
idential Code, as applicable, for new construction. 

[A] 101.4.2 Buildings previously occupied. The legal 
occupancy of any building existing on the date of adoption 
of this code shall be permitted to continue without change, 
except as is specifically covered in this code, the Interna
tional Fire Code, or the International Property Mainte
nance Code, or as is deemed necessary by the code official 
for the general safety and welfare of the occupants and the 
public. · 

[A] 101.5 Safeguards during construction: Construction 
work covered in this code, including any related demolition, 

· shall comply with the requirements of Chapter 15. 

[A] 101.6 Appendices. The code official is authorized to 
require rehabilitation and retrofit of buildings, structures or 
individual structural members in accordance with the appen
dices of this code if such appendices have been individually 
adopted. 

[A] 101.7 Correction of violations of other codes. Repairs 
or alterations mandated by any property, housing, or fire 
safety maintenance code or mandated by any licensing rule or 
ordinance adopted pursuant to law shall conform only to the 
requirements of that code, rule, or ordinance and shall not be 

required to conform to this code unless the code requiring 
such repair or alteration so provides. 

SECTION 102 
APPLICABILITY 

[A] 102.l General. Where there is a conflict between a gen
eral requirement and a specific requirement, the specific 
requirement shall be applicable. Where in any specific case 
different sections of this code specify different materials, 
methods of construction or other requirements, the most 
restrictive shall govern. 

[A] 102.2 Other laws. The provisions of this code shall not 
be deemed to nullify any provisions of local, state, or federal 
law. 

[A] 102.3 Application of references. References to chapter 
or section numbers or to provisions not specifically identified 
by number shall be construed to refer to such chapter, section, 
or provision of this code. 

[A] 102.4 Referenced codes and standards. The codes and 
standards referenced in this code shall be considered part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections 102.4.1 
and 102.4.2. 

Exception: Where enforcement of a code provision would 
violate the conditions of the Iistirig of the equipment or 
appliance, the conditions of the listing shall govern. 

[A] 102.4.1 Conflicts. Where conflicts occur between pro
visions of this code and referenced codes and standards, 
the provisions of this code shall apply. 

[A] 102.4.2 Conflicting provisions. Where the extent of 
the reference to a referenced code or standard includes 
subject matter that is within the scope of this code, the pro
visions of this code as applicable, shall take precedence 
over the provisions in the referenced code or standard. 

[A] 102.5 PartiaJ invaJidity. In the event that any part or pro
vision of this code is held to be illegal or void, this shall not 
have the effect of making void or illegal any of the other parts 
or provisions. 

PART 2-ADMINISTRATION AND ENFORCEMENT 

SECTION 103 
DEPARTMENT OF BUILDING SAFETY 

[A] 103.l Creation of enforcement agency. The Depart
ment of Building Safety is hereby created, and the official in 
charge thereof shall be known as the code official. 

[A] 103.2 Appointment. The code official shall be appointed 
by the chief appointing authority of the jurisdiction. 
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[A] 103.3 Deputies. In accordance with the prescribed proce
dures of this jurisdiction and with the concurrence of the 
appointing authority, the code official shall have the authority 
to appoint a deputy code official, the related technical offi
cers, inspectors, plan examiners, and other employees. Such 
employees shall have powers as delegated by the code offi
cial. 

SECTION 104 
DUTIES AND POWERS OF CODE OFFICIAL 

[A] 104.1 General. The code official is hereby authorized 
and directed to enforce the provisions of this code. The code 
official shall have the authority to render interpretations of 
this code and to adopt policies and procedures in order to 
clarify the application of its provisions. Such interpretations, 
policies, and procedures shall be in compliance with the 
intent and purpose of this code. Such policies and procedures 
shall not have the effect of waiving requirements specifically 
prcwided for in this code. 

[A] 104.2 Applications and permits. The code official shall 
receive applications, review construction documents, and 
issue permits for the repair, alteration, addition, demolition, 
change of occupancy, and relocation of buildings; inspect the 
premises for which such permits have been issued; and 
enforce compliance with the provisions of this code. 

[A] 104.2.1 Determination of substantially improved or 
substantially damaged existing buildings and struc
tures in flood hazard areas. For applications for recon
struction, rehabilitation, repair, alteration, addition or 
other improvement of existing buildings or structures 
located in flood hazard areas, the building official shall 
determine where the proposed work constitutes substantial 
improvement or repair of substantial damage. Where the 
building official determines that the proposed work consti
tutes substantial improvement or repair of substantial dam
age, and where required by this code, the building official 
shall require the building to meet the requirements of Sec
tion 1612 of the International Building Code. 

[A] 104.2.2 Preliminary meeting. When requested by the 
permit applicant or the code official, the code official shall 
meet with the permit applicant prior to the application for 
a construction permit to discuss plans for the proposed 
work or change of occupancy in order to establish the spe
cific applicability of the provisions of this code. 

Exception: Repairs and Level 1 alterations. 

[A] 104.2.2.1 Building evaluation. The code official is 
authorized to require an existing building to be investi
gated and evaluated by a registered design professional 
based on the circumstances agreed upon at the prelimi
nary meeting. The design professional shall notify the 
code official if any potential nonconformance with the 
provisions of this code is identified .. 

[A] 104.3 Notices and orders. The code official shall issue 
necessary notices or orders to ensure compliance· with this 
code. 

[A] 104.4 Inspections. The code official shall make the 
required inspections, or the code official shall have the 

authority to accept reports of inspection by approved agen
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The code 
official is authorized to engage such expert opinion as 
deemed necessary to report upon unusual technical issues that 
arise, subject to the approval of the appointing authority. 

[A] 104.5 Identification. The code official shall carry proper 
identification when inspecting structures or premises in the 
performance of duties under this code. 

[A] 104.6 Right of entry. Where it is necessary to make an 
inspection to enforce the provisions of this code, or where the 
code official has reasonable cause to believe that there exists 
in a structure or upon a premises a condition that is contrary 
to or in violation of this code that makes the structure or 
premises unsafe, dangerous, or hazardous, the code official is 
authorized to enter the structure or premises at reasonable 
times to inspect or to perform the duties imposed by this 
code, provided that if such structure or premises be occupied 
that credentials be presented to the occupant and entry 
requested. If such structure or premises be unoccupied, the 
code official shall first make a reasonable effort to locate the 
owner, the owner's authorized agent or other person having 
charge or control of the structure or premises and request 
entry. If entry is refused, the code official shall have recourse 
to the remedies provided by law to secure entry. 

[A] 104.7 Department records. The code official shall keep 
official records of applications received, permits and certifi
cates issued, fees collected, reports of inspections, and 
notices and orders issued. Such records shall be retained in 
the official records for the period required for retention of 
public records. 

[A] 104.8 Liability. The code official, member of the Board 
of Appeals, or employee charged with the enforcement of this 
code, while acting for the jurisdiction in good faith and with
out malice in the discharge of the duties required by this code 
or other pertinent law or ordinance, shall not thereby be ren
dered civilly or criminally liable personally and .is hereby 
relieved from personal liability for any damage accruing to 
persons or property as a result of any act or by reason of an 
act or omission in the discharge of official duties. 

[A] 104.8.1 Legal defense. Any suit or criminal complaint 
instituted against an officer or employee because of an act 
performed by that officer or employee in the lawful dis
charge of duties and under the provisions of this code shall 
be defended by legal representatives of the jurisdiction 
until the final termination of the proceedings. The code 
official or any subordinate shall not be liable for cost in 
any action, suit, or proceeding that is instituted in pursu
ance of the provisions of this code. 

[A] 104.9 Approved materials and equipment. Materials, 
equipment, and devices approved by the code official shall be 
constructed and installed in accordance with such approval. 

[A] 104.9.1 Used materials and equipment. The use of 
used materials that meet the requirements of this code for 
new materials is permitted. Used equipment and devices 
shall be permitted to be reused subject to the approval of 
the code official. 
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[A] 104.10 Modifications. Wherever there are practical diffi
culties involved in carrying out the provisions of this code, 
the code official shall have the authority to grant modifica- . 
tions for individual cases upon application of the owner or 
owner's authorized representative, provided the code official 
shall first find that special individual reason makes the strict . 
letter of this code impractical, the modification is in compli
ance with the intent and purpose of this code and such modi
fication does not lessen health, accessibility, life and fire 
safety, or structural requirements. The details of action grant
ing modifications shall be recorded and entered in the files of 
the Department of Building Safety. 

[A] 104.10.1 Flood hazard areas. For existing buildings 
located in flood hazard areas for which repairs, altera
tions and additions constitute substantial improvement, 
the code official shall not grant modifications to provisions 
related to flood resistance unless a determination is made 
that: 

1. The applicant has presented good and sufficient 
cause that the unique characteristics of the size, con
figuration or topography of the site render compli
ance with the flood-resistant construction provisions 
inappropriate. 

2. Failure to grant the modification would result in 
exceptional hardship. 

3. The granting of.the modification will not result in 
increased flood heights, additional threats to public 
safety, extraordinary public expense nor create nui
sances, cause fraud on or victimization of the public 
or conflict with existing laws or ordinances. 

4. The modification is the minimum necessary to 
afford relief, considering the flood hazard. 

5. A written notice will be provided to the applicant 
specifying, if applicable, the difference between the 
design flood elevation and the elevation to which the 
building is to be built, stating that the cost of flood 
insurance will be commensurate with the increased 
risk resulting from the reduced floor elevation and · 
that construction below the design flood elevation 
increases risks to life and property. 

[A] 104.11 Alternative materials, design and methods of 
construction, and equipment The provisions of this code 
are not intended to prevent the installation of any material or 
·to prohibit any design or method of construction not specifi
cally prescribed by this code, provided that arty such alterna
tive has been approved. An alternative material, design, or 
method of construction shall be approved where the code offi
cial finds that the proposed design is satisfactory and com
plies with the intent of the provisions of this code, and that 
the material, method, or work offered is, for the purpose 
intended, not less than the equivalent of that prescribed in this 
code in quality, strength, effectiveness, fire resistance, dura-

1 
bility and safety. Where the alternative material, design or 
method of construction is not approved, the code official shall 
respond in writing, stating the reasons the alternative was not 
approved. 
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[A] 104.11.1 Research reports. Supporting data, where 
necessary to assist in the approval of materials or assem
blies not specifically provided for in this code, shall con
sist of valid research reports from approved sources. 

[A] 104.11.2 Tests. Whenever there is insufficient evi
dence of compliance with the provisions of this code or 
evidence that a material or method does not conform.to the 
requirements of this code, or in order to substantiate 
claims for alternative materials or methods, the code offi
cial shall have the authority to require tests as evidence of 
compliance to be made at no expense to the jurisdiction. 
Test methods shall be as specified in this code or by other 
recognized test standards. In the absence of recognized 
and accepted test methods, the code official shall approve 
the testing procedures. Tests shall be performed by an 
approved agency. Reports of such tests shall be retained 
by the code official for the period required for retention. 

SECTION 105 
PERMITS 

[A] 105.1 Required. Any owner or owner's authorized agent 
who intends to repair, add to, alter, relocate, demolish, or 
change the occupancy of a building or to repair, install, add, 
alter, remove, convert, or replace any electrical, gas, mechan
ical, or plumbing system, the installation of which is regu
lated by this code, or to cause any such work to be performed, 
shall first make application to the code official and obtain the 
required permit. · 

[A] 105.1.1 Annual permit. Instead of an individual per
mit for each alteration to an already approved electrical, 
gas, mechanical, or plumbing installation, the code official 
is authorized to issue an annual permit upon application 
therefor to any person, firm, or corporation regularly 
employing one or more qualified trade persons in the 
building, structure, or on the premises owned or operated 
by the applicant for the permit. 

[A] 105.1.2 Annual permit records. The person to whom 
an annual permit is issued shall keep a detailed record of 
alterations made under such annual permit. The code offi
cial shall have access to such records at all times, or such 
records shall be filed with the code official as designated. 

[A] 105.2 Work exempt from permit Exemptions from 
permit requirements of this code shall not be deemed to grant 
authorization for any work to be done in any manner in viola
tion of the provisions of this code or any other laws or ordi
nances of this jurisdiction. Permits shall not be required for 
the following: · 

Building: 

1. Sidewalks and driveways not more than 30 inches 
(762 mm) above grade and not over any basement or 
story below and that are not part of an accessible 
route. 

2. Painting, papering, tiling, carpeting, cabinets, coun
ter tops, and similar finish work. 
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3. Temporary motion picture, television, and theater 
stage sets and scenery. 

4. Shade cloth structures constructed for nursery or 
agricultural purposes, and not including service sys
tems. 

5. Window awnings supported by an exterior wall of 
Group R-3 or Group U occupancies. 

6. Movable cases, counters, and partitions not over 69 
inches (1753 mm) in height. 

Electrical: 

Repairs and maintenance: Minor repair work, includ
ing the replacement of lamps or the connection of 
approved portable electrical equipment to approved 
permanently installed receptacles. 

Radio and television transmitting stations: The pro
visions of this code shall not apply to electrical equip
ment used for radio and television transmissions, but do 
apply to equipment and wiring for power supply, the 
installations of towers, and antennas. 

Temporary testing systems: A permit shall not be 
required for the installation of any temporary system 
required for the testing or servicing of electrical equip
ment or apparatus. 

Gas: 

1. Portable heating appliance. 

2 .. Replacement of any minor part that does not alter 
approval of equipment or make such equipment 
unsafe. 

Mechanical: 

1. Portable heating appliance. 

2. Portable ventilation equipment. 

3. Portable cooling unit. 

4. Steam, hot, or chilled water piping within any heat-
ing or cooling equipment regulated by this code. · 

5. Replacement of any part that ·does not alter its 
approval or make it unsafe. 

6. Portable evaporative cooler. 

7. Self-contained refrigeration system containing 10 
pounds ( 4.54 kg) or less of refrigerant and actuated 
by motors of 1 horsepower (746 W) or less. 

Plumbing: 

1. The stopping ofleaks in drains, water, soil, waste, or 
vent pipe; provided, however, that if any concealed 
trap, drainpipe, water, soil, waste, or vent pipe 
becomes defective and it becomes necessary to 
remove and replace the same with new material, 
such work shall be considered as new work, and a 
permit shall be obtained and inspection made as pro
vided in this code. 

2. The clearing of stoppages or the repairing of leaks in 
pipes, valves, or fixtures, and the removal and rein
stallation of water closets, provided such repairs do 

not involve or require the replacement or rearrange
·ment of valves, pipes, or fixtures. 

[A] 105.2.1 Emergency repairs. Where equipment 
replacements and repairs must be performed in an emer
gency situation, the permit application shall be submitted 
within the next working business day to the code official. 

[A] 105.2.2· Repairs. Application or notice to the code 
official is not required for ordinary repairs to structures 
and items listed in Section 105.2. Such repairs shall not 
include the cutting away of any wall, partition, or portion 
thereof, the removal or cutting of any structui:al beam or 
load-bearing support, or the removal or change of any 
required means of egress or rearrangement of parts of a 
structure affecting the egress requirements; nor shall ordi
nary repairs include addition to, alteration of, replace
ment, or relocation of any standpipe, water supply, sewer, 
drainage, drain leader, gas, soil, waste, vent, or similar 
piping, electric wiring, or mechanical or other work affect
ing public health or general safety. 

[A] 105.2.3 Public service agencies. A permit shall not be 
required for the installation, alteration, or repair of gener
ation, transmission, distribution, or metering or other . 
related equipment that is under the ownership and control 
of public service agencies by established right. 

[A] 105.3 Application for permit. To obtain a permit, the 
applicant shall first file an application therefor in writing on a 
form furnished by the Department of Building Safety for that 
purpose. Such application shall: 

1. Identify and describe the work in accordance with 
Chapter 3 to be covered by the permit for which appli
cation is made. 

2. Describe the land on which the proposed work is to be 
done by legal description, street address, or similar 
description that will readily identify and definitely 
locate the proposed building or work. 

3. Indicate the use and occupancy for which the proposed 
work is intended. 

4. Be accompanied by construction documents and other 
information as required in Section 106.3. 

5. State the valuation of the proposed work. 

6. Be signed by the applicant or the applicant's authorized· 
agent. 

7. Give such other data and information as required by the 
code official. 

[Aj 105.3.1 Action on application. The code official shall 
examine or cause to be examined applications for permits 
and amendments thereto within a reasonable time after fil-
ing. If the application or the construction documents do 
not conform to the requirements of pertinent laws, the 
code official shall reject such application in writing, stat-
ing the reasons therefor. If the code official is satisfied that 
the proposed work conforms to the requirements of this 
code and laws and ordinances applicable thereto, the code ( r 

official shall issue a permit therefor as soon as practicable. 

[A] 105.3.2 Time limitation of application. An applica
tion for a permit for any proposed work shall be deemed to 
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have been abandoned 180 days after the date of filing, 
unless such application has been pursued in good faith or a 
permit has been issued; except that the code official is 
authorized to grant one or more extensions of time for 
additional periods not exceeding 90 days each. The exten
sion shall be requested in writing and justifiable cause 
demonstrated. 

[A] 105.4 Validity of permit. The issuance or granting of a 
permit shall not be construed to be a permit for, or an 
approval of, any violation of any of the provisions of this 
code or of any other ordinance of the jurisdiction. Permits 
presuming to give authority to violate or cancel the provi
sions of this code or other ordinances of the jurisdiction shall 
not be valid. The issuance of a permit based on construction 
documents and other data shall not prevent the code official 
from requiring the correction of errors in the construction 

,_.documents and other data. The code official is authorized to 
_ prevent occupancy or use of a structure where in violation of 
this code or of any other ordinances of this jurisdiction. 

[A] 105.5 Expiration. Every permit issued shall become 
invalid unless the work on the site authorized by such permit 
is commenced within 180 days after its issuance, or if the 
work authorized on the site by such permit is suspended or 
abandoned for a period of 180 days after the time the work is 
commenced. The code official is authorized to grant, in writ
ing, one or more extensions of time for periods not more than 
180 days each. The extension shall be requested in writing 
and justifiable cause demonstrated. 

[A] 105.6 Suspension or revocation. The code official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in error 
or on the basis of incorrect, inaccurate, or incomplete infor
mation or in violation of any ordinance or regulation or any 
of the provisions of this code. 

[A] 105.7 Placement of permit. The building permit or copy 
shall be kept on the site of the work until the completion of 
the project. 

SECTION 106 
CONSTRUCTION DOCUMENTS 

[A] 106.1 General. Submittal documents consisting of con
struction documents, special inspection and structural obser
vation programs, investigation and evaluation reports, and 
other data shall be submitted in two or more sets with each 
application for a permit. The construction documents shall be 
prepared by a registered design professional where required 
by the statutes of the jurisdiction in which the project is to be 
constructed. Where special conditions exist, the code official 
is authorized to require additional construction documents to 
be prepared by a registered design professional. 

Exception: The code official is authorized to waive the -
submission of construction documents and other data not 
required to be prepared by a registered design professional 
if it is found that the nature of the work applied for is such 
that reviewing of construction documents is not necessary 
to obtain compliance with this code. 
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[A] 106.2 Construction documents. Construction docu
ments shall be in accordance with Sections 106.2.1 through 
106.2.5. 

[A] 106.2.1 Construction documents. Construction doc
uments shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be 
submitted where approved by the code official. Construc
tion documents shall be of sufficient clarity to indicate the 
location, nature and extent of the work proposed and show 
in detail that it will conform to the provisions of this code 
and relevant laws, ordinances, rules and regulations, as 
determined by the code official. The work areas shall be 
shown. 

[A] 106.2.2 Fire protection system(s) shop drawings. 
Shop drawings for the fire protection system(s) shall be 
submitted to indicate conformance with this code and the 
construction documents and shall be approved prior to the 
start of system installation. Shop drawings shall contain 
information as required by the referenced installation stan
dards in Chapter 9 of the International Building Code. 

[A] 106.2.3 Means of egress. The construction documents 
for Alterations-Level 2, Alterations-Level 3, additions 
and changes of occupancy shall show in sufficient detail 
the location, construction, size and character of all por
tions of the means of egress in compliance with the provi
sions of this code. The construction documents shall 
designate the number of occupants to be accommodated in 
every work area of every floor and in all affected rooms 
and spaces. 

[A] 106.2.4 Exterior wall envelope. Construction docu
ments for work affecting the exterior wall envelope shall 
describe the exterior wall envelope in sufficient detail to 
determine compliance with this code. The construction 
documents shall provide details of the exterior wall enve
lope as required, including windows, doors, flashing, 
intersections with dissimilar materials, corners, end 
details, control joints, intersections at roof, eaves, or para
pets, means of drainage, water-resistive membrane, and 
details around openings. 

The construction documents shall include manufac
turer's installation instructions that provide supporting 
documentation that the proposed penetration and opening 
details described in the construction documents maintain 
the wind and weather resistance of the exterior wall enve
lope. The supporting documentation shall fully describe 
the exterior wall system that was tested, where applicable, 
as well as. the test procedure used. 

[A] 106.2.5 Site plan. The construction documents sub
mitted with the application for permit shall be accompa
nied by a site plan showing to scale the size and location 
of new construction and existing structures on the site, dis
tances from lot lines, the established street grades, and the 
proposed finished grades; and it shall be drawn in accor
dance with an accurate boundary line survey. In the case 
of demolition, the site plan shall show construction to be 
demolished and the location and size of existing structures 
and construction that are to remain on the site or plot. The 
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code official is authorized to waive or modify the require
ment for a site plan where the application for permit is for 
alteration, repair or change of occupancy. 

[A] 106.3 Examination of documents. The code official 
shall examine or cause to be examined the submittal docu
ments and shall ascertain by such examinations whether the 
construction or occupancy indicated and described is in 
accordance with the requirements of this code and other perti
nent laws or ordinances. 

[A] 106.3.1 Approval of construction documents. 
Where the code official issues a permit, the construction 
documents shall be approved in writing or by stamp as 
"Reviewed for Code Compliance." One set of construction 
documents so reviewed shall be retained by the code offi
cial. The other set shall be returned to the applicant, shall 
be kept at the site of work, and shall be open to inspection 
by the code official or a duly authorized representative. 

[A] 106.3.2 Previous approval. This code shall not 
require changes in the construction documents, construc
tion or designated occupancy of a structure for which a 
lawful permit has been issued and the construction of 
which has been pursued in good faith within 180 days 
after the effective date of this code and has not been aban
doned. 

[A] 106.3.3 Phased approval. The code official is autho
rized to issue a permit for the construction of foundations 
or any other part of a building before the construction doc
uments for the whole building or structure have been sub
mitted, provided that adequate information and detailed 
statements have been filed complying with pertinent 
requirements of this code. The holder of such permit for 
the foundation or other parts of a building shall proceed at 
the holder's own risk with the building operation and with
out assurance that a permit for the entire structure will be 
granted. 

[A] 106.3.4 Deferred submittals. Deferral of any submit
tal items shall have the prior approval of the code official. 
The registered design professional in responsible charge 
shall list the deferred submittals on the construction docu
ments for review by the code official. 

Submittal documents· for deferred submittal items shall 
be submitted to the registered design professional in 
responsible charge who shall review them and forward 
them to the code official with a notation indicating that the 
deferred submittal documents.have been reviewed and that 
they have been found to be in general conformance to the 
design of the building. The deferred submittal items shall 
not be installed until their deferred submittal documents 
have been approved by the code official. 

[A] 106.4 Amended construction documents. Work shall 
be installed in accordance with the reviewed construction 
documents, and any changes made during construction that 
are not in compliance with the approved construction docu
ments shall be resubmitted for approval as an amended set of 
construction documents. 

[A] 106.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 

code official for a period of not less than the period required 
for retention of public records. 

[A] 106.6 Design professional in responsible charge. 
Where it is required that documents be prepared by a regis
tered design professional, the code official shall be authorized 
to require the owner or the owner's authorized agent to 
engage and designate on the building permit application a 
registered design professional who shall act as the registered 
design professional in responsible charge. If the circum
stances require, the owner or the owner's authorized agent 
shall designate a substitute registered design professional in 
responsible charge who shall perform the duties required of 
the original registered design professional in responsible 
charge. The code official shall be notified in writing by the 
owner or the owner's authorized agent if the registered 
design professional in responsible charge is changed or is 
unable to continue to perform the duties. The registered 

· design professional in responsible charge shall be responsi
ble for reviewing and coordinating submittal documents pre
pared by others, including phased and deferred submittal 
items, for compatibility with the design of the building. 
Where structural observation is required, the inspection pro
gram shall name the individual or firms who are to perform 
structural observation and describe the stages of construction 
at which structural observation is to occur. 

SECTION 107 
TEMPORARY STRUCTURES AND USES 

[A] 107.1 General. The code official is authorized to issue a 
permit for temporary uses. Such permits shall be limited as to 
time of service but shall not be permitted for more than 180 
days. The code official is authorized to grant extensions for 
demonstrated cause. 

[A] 107.2 Conformance. Temporary uses shall conform to 
the structural strength, fire safety, means of egress, accessi
bility, light, ventilation and sanitary requrrements of this code 
as necessary to ensure the public health, safety and general 
welfare. 

[A] 107.3 Temporary power. The code official is authorized 
to give permission to temporarily supply and use power in 
part of an electric installatj.on before such installation has 
been fully completed and the final certificate of completion 
has been issued. The part covered by the.temporary certificate 
shall comply with the requirements specified for temporary 
lighting, heat or power in NFPA 70. 

[A] 107.4 Termination of approval. ·The code official is 
authorized to terminate such permit for a temporary use and 
to order the temporary use to be discontinued. 

SECTION 108 
FEES 

[A] 108.1 Payment of fees. A permit shall not be valid until 
the fees prescribed by law have been paid. Nor shall an 
amendment to a permit be released until the additional fee, if 
any, has been paid. 

6 4462 2015 INTERNATIONAL EXISTING BUILDING CODE® 



[A] 108.2 Schedule of permit fees. On buildings, electrical, 
gas, mechanical, and plumbing systems or alterations requir
ing a permit, a fee for each permit shall be paid as required in 
accordance with the schedule as established by the applicable 
governing authority. 

[A] 108.3 Building permit valuations. The applicant for a 
permit shall provide an estimated permit value at time of 
application. Permit valuations shall include total value of 
work including materials and labor for which the permit 'is 
being issued, such as electrical, gas, mechanical, plumbing 
equipment, and permanent systems. If, in the opinion of the 
code official, the valuation is underestimated on the applica
tion, the permit shall be denied unless the applicant can show 
detailed estimates to meet the approval of the code official. 
Final building permit valuation shall be set by the code offi
cial. 

·{A] 108.4 Work commencing before permit issuance. Any · 
·person who commences any work before obtaining the neces-
sary permits shall be subject to an additional fee established 
by the code official that shall be in addition to the required 
permit fees. 

[A] 108.5 Related fees. The payment of the fee for the con
struction, alteration, removal, or demolition of work done in 
connection to or concurrently with the work authorized by a 
building permit shall not relieve the applicant or holder of the 
permit from the payment of other fees that are prescribed by 
law. 

[A] 108,6 Refunds. The code official is authorized to estab
lish a refund policy. 

SECTION 109 
INSPECTIONS 

[A] 109.1 General. Construction or work for which a permit 
is required shall be subject to inspection by the code official, 
and such construction or work shall remain accessible and 
exposed for inspection purposes until approved. Approval as 
a result of an l.nspection shall not be construed to be an 
approval of a violation of the provisions of this code or of 
other ordinances of the jurisdiction. Inspections presuming to. 
give authority to violate or cancel the provisions of this code 
or of other ordinances of the jurisdiction shall not be valid. It 
shall be the duty of the permit applicant to cause the work to 
remain accessible and exposed for inspection purposes. Nei
ther the code official nor the jurisdiction shall be liable for 
expense entailed in the removal or replacement of any mate
rial required to allow inspection. 

[A] 109.2 Preliminary inspection. Before issuing a permit, 
the code official is authorized to examine or cause to be 
examined buildings and sites for which an application has 
been filed. 

[A] 109.3 Required inspections. The code official, upon 
.notification, shall make the inspections set forth in Sections 
109.3.1through109.3.9. 

[A] 109.3.l Footing or foundation inspection. Footing 
and foundation inspections shall be made after excavations 
for footings are complete and any required reinforcing 
steel is in place. For concrete foundations, any required 
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forms shall be in place prior to inspection. Materials for 
the foundation shall be on the job, except where concrete 
is ready-mixed in accordance with ASTM C 94, the con
crete need not be on the job. 

[A] 109.3.2 Concrete slab or under-floor· inspection. 
Concrete slab and under-floor inspections shall be made 
after in-slab or under-floor reinforcing steel and building 
service equipment, conduit, piping accessories, and other 
ancillary equipment items are in place but before any con
crete is placed or floor sheathing installed, including the 
sub floor. 

[A] 109.3.3 Lowest floor elevation. For additions and 
substantial improvements to existing buildings in flood 
hazard areas, upon placement of the lowest floor, includ
ing basement, and prior to further vertical construction, the 
elevation documentation required in the International 
Building Code shall be submitted to the code official. 

[A] 109.3.4 Frame inspection. Framing inspections shall 
be. made after the roof deck or sheathing, framing, fire 
blocking, and bracing are in place and pipes, chimneys, 
and vents to be concealed are complete and the rough elec
trical, plumbing, heating wires, ·pipes, and ducts are 
approved. 

[A] 109.3.5 Lath or gypsum board inspection. Lath and 
gypsum board inspections shall be made after lathing and 
gypsum board, interior and exterior, is in place but before 
any plastering is applied or before gypsum board joints 

· and fasteners are taped and finished. 

Exception: Gypsum board that is not part of a fire
resistance-rated assembly or a shear assembly. 

[A] 109.3.6 Fire and smoke-resistant penetrations. Pro
tection of joints and penetrations in fire-resistance-rated 
·assemblies, smoke barriers and smoke partitions shall not 
be concealed from view until inspected and approved. 

[A] 109.3.7 Other inspections. In addition to the inspec
tions specified above, the code official is authorized to 
make or require other inspections of any construction 

. work to ascertain compliance with the provisions of this 
code and other laws that are enforced by the Department 
of Building Safety. 

[A] 109.3.8 Special inspections. Special inspections shall 
be required in accordance with the International Building 
Code. 

[A] 109.3.9 Final inspection. The final inspection shall be 
inade after work required by the building permit is com
pleted. 

[A] 109.4 Inspection agencies. The code official is autho
rized to accept reports of approved inspection agencies, pro
vided such agencies satisfy the requirements as to 
qualifications and reliability. 

[A] 109.5 Inspection requests. It shall be the duty of the 
holder of the building permit or their duly authorized agent to 
notify the code official when wor~ is. ready for inspection. It 
shall be the duty of the permit holder to provide access to and 
means for any inspections of such work that are required by 
this code. 
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[A] 109.6 Approval required. Work shall not be done 
beyond the point indicated in each successive inspection 
without first obtaining the approval of the code official. The 
code official, upon notification, shall make the requested 
inspections and shall either indicate the portion of the con
struction that is satisfactory as completed or shall notify the 
permit holder or an agent of the permit holder wherein the 
same fails to comply with this code. Any portions that do not 
comply shall be corrected and such portion shall not be cov
ered or concealed until authorized by the code official. 

SECTION 110 
CERTIFICATE OF OCCUPANCY 

[A] 110.1 Altered area use and occupancy classification 
change. Altered areas of a building and relocated buildings 
shall not be used or occupied, and change in the existing use 
or occupancy classification of a building or portion thereof 
shall not be made until the code official has issued a certifi
cate of occupancy therefor as provided herein. Issuance of a 
certificate of occupancy shall not be construed as an approval 
of a violation of the provisions of this code or of other ordi
nances of the jurisdiction. 

[A] 110.2 Certificate issued. After the code official inspects 
the building and does not find violations of the provisions of 
this code or other laws that are enforced by the Department of 
Building Safety, the code official shall issue a certificate of 
occupancy that shall contain the following: 

1. The building permit number. 

2. The address of the structure. 

3. The name and address of the owner or the.owner's 
authorized agent. 

4. A description of that portion of the structure for which 
the certificate is issued. 

5. A statement that the described portion of the structure 
has been inspected for compliance with the require
ments of this code for the occupancy and division of 
occupancy and the use for which the proposed occu
pancy is classified. 

6. The name of the code official. 

7. The edition of the code under which the permit was 
issued. 

8. The use and occupancy in accordance with the provi
sions of the International Building Code. 

9. The type of construction as defined in the Interna
tional Building Code. 

10. The design occupant load and any impact the altera
tion has on the design occupant load of the area not 
within the scope of the work. 

11. If fire protection systems are provided, whether the 
fire protection systems are required. 

12. Any special stipulations and conditions of the build
ing permit. 

[A] 110.3 Temporary occupancy. The code official is autho
rized to issue a temporary certificate of occupancy before the 

completion of the entire work covered by the permit, pro
vided that such portion or portions shall be occupied safely. 
The code official shall set a time period during which the 
temporary certificate of occupancy is valid. 

[A] 110.4 Revocation. The code official is authorized to, in 
writing, suspend or revoke a certificate of occupancy or com
pletion issued under the provisions of this code wherever the 
certificate is issued in error or on the basis of incorrect infor
mation supplied, or where it is determined that the building or 
structure or portion thereof is in violation of any ordinance or 
regulation or any of the provisions of this code. 

SECTION 111 
SERVICE UTILITIES 

[A] 111.1 Connection of service utilities. A person shall not 
make connections from a utility, source of energy, fuel, or 
power to any building or system that is regulated by this code 
for which a permit is required, until approved by the code 
official. 

[A] 111.2 Temporary connection. The code official shall 
have the authority to authorize the temporary connection of 
the building or system to the utility source of energy, fuel, or 
power. 

[A] 111.3 Authority to disconnect service utilities. The 
code official shall have the authority to authorize disconnec
tion of utility service to the building, .structi.J.re or system reg
ulated by this code and the referenced codes and standards in 
case of emergency where necessary to eliminate an immedi
ate hazard to life or property or where such utility connection 
has been made without the approval required by Section 
111 .1 or 111.2. The code official shall notify the serving util
ity and, wherever possible, the owner or the owner's autho
rized agent and occupant of the building, structure or service 
system of the decision to disconnect prior to taking such 
action. If not notified prior to disconnecting, the owner or 
occupant of the building, structure or service system shall be 
notified in writing, as soon as practical thereafter. 

SECTION 112 
BOARD OF APPEALS 

[A] 112.l General. In order to hear. and decide appeals of 
orders, decisions, or determinations made by the code official 
relative to the application and interpretation of this code, 
there shall be and is hereby created a board of appeals. The 
board of appeals shall be appointed by the governing body 
and shall hold office at its pleasure. The board shall adopt 
niles of procedure for conducting its business. 

[A] 112.2 Limitations on authority. An application for 
appeal shall be based on a claim that the true intent of this 
code or the rules legally adopted thereunder have been incor
rectly interpreted, the provisions of this code do not fully 
apply, or an equally good or better form of construction is 
proposed. The board shall not . have authority to waive 
requirements of this code. 

[A] 112.3 Qualifications. The board of appeals shall consist 
of members who ·are qualified. by experience and training to 
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pass on matters pertaining to building construction and are 
not employees of the jurisdiction. 

SECTION 113 
VIOLATIONS 

[A] 113.1 Unlawful acts. It shall be unlawful for any person, 
firm, or corporation to repair, alter, extend, add, move, 
remove, demolish, or change the occupancy of any building 
or equipment regulated by this code or cause same to be done 
in conflict with or in violation of any of the provisions of this 
code. 

[A] 113.2 Notice of violation. The code official is authorized 
to serve a notice of violation or order on the person responsi
ble for the repair, alteration, extension, addition, moving, 
removal, demolition, or change in the occupancy of a build
ing in violation of the provisions of this code or in violation 

.,of a permit or certificate issued under the provisions of this 
code. Such order shall direct the discontinuance of the illegal 
action or condition and the abatement of the violation. 

[A] 113.3 Prosecution of violation. If the notice of violation 
is not ·complied with promptly, the code official is authorized 
to request the legal counsel of the jurisdiction to institute the 
appropriate proceeding at law or in equity to restrain, correct, 
or abate such violation or to require the removal or termina
tion of the unlawful occupancy of the building or structure in 
violation of the provisions of this code or of the order or 
direction made pursuant thereto. 

[A] 113.4 Violation penalties. Any person who violates a 
provision of this code or fails to comply with any of the 
requirements thereof or who repairs or alters or changes the 
occupancy of a building or structure in violation of the 
approved construction documents or directive of the code 
official or of a permit or certificate issued under the provi
sions of this code shall be subject to penalties as prescribed 
by law. 

SECTION 114 
STOP WORK ORDER 

[A] 114.1 Authority. Whenever the code official finds any 
work regulated by this code being performed in a manner 
contrary to the provisions of this code or in a dangerous or 
unsafe manner, the code official is. authorized to issue a stop 
work order. 

[A] 114.2 Issuance. The stop work order shall be in writing 
and shall be given to the owner of the property involved, the 
owner's authorized agent or to the person doing the work. 
Upon issuance of a stop work order, the cited work shall 
immediately cease. The stop work order shall state the reason 
for the order and the conditions under which the cited work 
will be permitted to resume. 

[A] 114.3 Unlawful continuance. Any person who shall con
tinue any work after having been served with a stop work 
order, except such work as that person is directed to perform 
to remove a violation or unsafe condition, shall be subject to 
penalties as prescribed by law. 
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. SECTION 115 
UNSAFE BUILDINGS AND EQUIPMENT 

[A] 115.1 Conditions. Buildings, structures or equipment 
that are or hereafter become unsafe, shall be taken down, 
removed or made safe as the code official deems necessary 
and as provided for in this code. 

{A] 115.2 Record. The code official shall cause a report to be 
filed on an unsafe condition. The report shall state the occu
pancy of the structure and the nature of the unsafe condition. 

[A] 115.3 Notice. If an unsafe condition is found, the code 
official ·shall serve on the owner, the owner's authorized 
agent or person in control of the structure a written notice that 
describes the condition deemed unsafe and specifies the 
required repairs or improvements to be made to abate the 
unsafe condition, or that requires the unsafe building to be 
demolished within a stipulated time. Such notice shall require 
the person thus notified to declare immediately to the code 
official acceptance or rejection of the terms of the order. 

[A] 115.4 Method of service. Such notice shall be deemed 
properly served if a copy thereof is delivered to the owner or 
the owner's authorized agent personally; sent by certified or 
registered mail addressed to the owner or the owner's autho
rized agent at the last kllown address with the return receipt 
requested; or delivered in any other manner as prescribed by 
local law. If the certified or registered letter is returned show
ing that the letter was not delivered, a copy thereof shall be 
posted in a conspicuous place in or about the structure 
affected by such notice. Service of such notice in the forego
ing manner upon the owner's authorized agent or upon the 
person responsible for the structure shall constitute service of 
notice upon the owner. 

[A] 115.5 Restoration. The building or equipment deter
mined to be unsafe by the code official is permitted to be 
restored to a safe condition. To the extent that repairs, altera
tions, or additions are made or a change of occupancy occurs 
during the restoration of the building, such repairs, altera
tions, additions, or change .of occupancy shall comply with 
the requirements of this code. 

SECTION 116 
EMERGENCY MEASURES 

[Al 116.1 Imminent danger. Where, in the opinion of the 
code official, there is imminent danger of failure or collapse 
of a building that endangers life, or where any building or 
part of a building has fallen and life is endangered by the 
occupation of the building, or where there is actual or poten
tial danger to the building occupants or those in the proximity 
of any structure because of explosives, explosive fumes or 
vapors, or the presence of toxic fumes, gases, or materials, or 
operation of defective or dangerous equipment, the code offi
cial is hereby authorized and empowered to order and require 
the occupants to vacate the premises forthwith. The code offi
cial shall cause to be posted at each entrance to such structure 
a notice reading as follows: "This Structure Is Unsafe and Its · 
Occupancy Has Been Prohibited by the Code Official." It 
shall be unlawful for any person to enter such structure 
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except for the purpose of securing the structure, making the 
required repairs, removing the hazardous condition, or of 
demolishing the same. 

[A] 116.2 Temporary safeguards. Notwithstanding other 
. provisions of this code, whenever, in the opinion of the code· 

official, there is imminent danger due to an unsafe condition, 
the code official shall order the necessary work to be done, 
including the boarding up of openings, to render such struc- . 
ture temporarily safe whether or not the legal procedure 
herein described has been instituted; and shall cause such 
other action to be taken as the code official deems necessary 
to meet such emergency. 

[A] 116.3 Closing streets. Where necessary for public safety, 
the code official shall temporarily close structures and close 
or order the authority having jurisdiction to close sidewalks, 
streets, public ways, and places adjacent to unsafe structures, 
and prohibit the same from being utilized. 

[A] 116.4 Emergency repairs. For the purposes of this sec
tion, the code official shall employ the necessary labor and 
materials to perform the required work as expeditiously as 
possible. 

[A] 116.5 Costs of emergency repairs. Costs incurred in the 
performance of emergency work shall be paid by the jurisdic
tion. The legal counsel of the jurisdiction shall institute 
appropriate action against the owner of the premises or the 
owner's authorized agent where the unsafe structure is or was 
located for the recovery of such costs. 

[A] 116.6 Hearing. Any person ordered to take emergency 
measures shall comply with such order forthwith. Any 
affected person shall thereafter, upon petition directed to the 
appeals board, be afforded a hearing as described in this code. 

SECTION 117 
DEMOLITION 

[A] 117.1 General. The code official shall order the owner or 
owner's authorized agent of any premises upon which is 
located any structure that in the code official's judgment is so 
old or dilapidated, or has become so out of repair as to be 
dangerous, unsafe, insanitary or otherwise unfit for human 
habitation of occupancy, and such that it is unreasonable to 
repair the structure, to demolish and remove such structure; 
or if such structure is capable of being made safe by repairs, 
to repair and make safe and sanitary or to demolish and 
remove to the owner's or the owner's authorized agent's 
option; or where there has been a cessation of normal con
struction of any structure for a period of more than two years, 
to demolish and remove such structure. 

[A] 117.2 Notices and orders. Notices and orders shall com
ply with Section 113. 

[A] 117.3 Failure to comply. If the owner or the owner's 
authorized agent of a premises fails to comply with a demoli
tion order within the time prescribed, the code official shall 
cause the structure to be demolished and removed, either 
through an available public agency or by contract or arrange
ment with private persons, and the cost of such demolition 

and removal shall be charged against the real estate upon 
which the structure is located· and shall be a lien upon such 
real estate. 

[A] 117.4 Salvage materials. Where any structure has been 
ordered demolished and removed, the governing body or 
other designated officer under said contract or arrangement 
aforesaid shall have the right to sell the salvage and valuable 
materials at the highest price obtainable. The net proceeds of 
such sale, after deducting the expenses of such demolition 
and removal, shall be promptly remitted with a report of such 
sale or transaction, including the items of expense and the 
amounts deducted, for the person who is entitled thereto, sub
ject to any order of a court. If such a surplus does not remain 
to be turned over, the report shall so state. 
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CHAPTER2 

DEFINITIONS· 

SECTION 201 
GENERAL 

201.1 Scope. Unless otherwise expressly stated, the follow
ing words and terms shall, for the purposes of this code, have 
the meanings shown in this chapter. 

201.2 Interchangeability. Words used in the present tense 
include the future; words stated in the masculine gender 
include the feminine and neuter; the singular number includes 
the plural and the plural, the singular. 

201.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the other International 
Codes, such terms shall have the meanings ascribed to them 
in those codes. 

201.4 Terms not defined. Where terms are not defined 
through the methods authorized by this chapter, such terms 
shall have ordinarily accepted meanings such as the context 
implies. 

SECTION202 
GENERAL DEFINITIONS 

ADDITION. An extension or increase in floor area, number 
of stories, or height of a building or structure. 

ALTERATION. Any construction or renovation to an exist
ing structure other than a repair or addition. Alterations are 
classified as Level 1, Level 2 and Level 3. 

[A] APPROVED. Acceptable to the code official or author
ity having jurisdiction. 

CHANGE OF OCCUPANCY. A change in the use of the 
building or a portion of a building. A change of occupancy 
shall include any change of. occupancy classification, any 
change from one group to another group within an occupancy 
classification or any change in use within a group for a spe
cific occupancy classification. 

CODE OFFICIAL. The officer or other designated authority 
charged with the administration and enforcement of this code. 

[BS] DANGEROUS. Any building, structure or portion 
thereof that meets any of the conditions described below shall 
be deemed dangerous: 

1. The building or structure has collapsed, has partially 
collapsed, has moved off its foundation, or lacks the 
necessary support of the ground. 

2. There exists a significant risk of collapse, detachment 
or dislodgement of any portion, member, appurtenance 
or ornamentation of the building or structure under ser
vice ~oads. 

I 
DEFERRED SUBMITTAL. Those portions of the design 
that are not submitted at the time of the application and that 
are to be submitted to the code official within a specified 
period. 

EQUIPMENT OR FIXTURE. Any plumbing, heating, 
electrical, ventilating, air conditioning, refrigerating, and fire 
protection equipment, and elevators, dumb waiters, escala
tors, boilers, pr~ssure vessels and other mechanical facilities 
or installations that are related to building services. Equip
ment or fixture shall not include manufacturing, production, 
or process equipment, but shall include connections from 
building service to process equipment. 

EXISTING BUILDING. A building erected prior to the date 
of adoption of the appropriate code, or one for which a legal 
building perinit has been issued. 

[A] FACILITY. All or any portion of buildings, structures, 
site improvements, elements and pedestrian or vehicular 
routes located on a site. 

[BS] FLOOD HAZARD AREA; The greater of the follow
ing two areas: 

1. The area within a flood plain subject to a 1-percent or 
greater chance of flooding in any year. 

2. The area designated as a flood hazard area on a com
munity's flood hazard map, or otherwise legally desig
nated. 

HISTORIC BUILDING. Any building or structure that is 
one or more of the following: 

1. Listed, or certified as eligible for listing, by the State 
Historic Preservation Officer or the Keeper of the 
National Register of Historic Places, in the National 
Register of Historic Places. 

2. Designated as historic under an applicable state or local 
law. 

3. Certified as a contributing resource within a National 
Register, state designated or locally designated historic 
district. 

LOAD-BEARING ELEMENT. Any column, girder, beam, 
joist, truss, rafter, wall, floor or roof sheathing that supports 
any vertical load in addition to its own weight or any lateral 
load. 

NONCOMBUSTIBLE MATERIAL. A material that, under 
the conditions anticipated, will not ignite or burn when sub
jected to fire or heat. Materials that pass ASTM E 136 are 
considered noncombustible materials. 

PRIMARY FUNCTION. A primary function is a major 
activity for which the facility is intended. Areas that contain a 
primary function include, but are not limited to, the customer 
services lobby of a bank, the dining area of a· cafeteria, the 
meeting rooms in a conference center, as well as offices and 
other work areas in which the activities of the public accom
modation or other private entity using the facility are carried 
out. Mechanical rooms, boiler rooms, supply storage rooms, 
employee lounges or locker rooms, janitorial closets, 
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entrances, corridors and restrooms are not areas containing a 
primary function. 

[A] REGISTERED DESIGN PROFESSIONAL IN 
RESPONSIBLE CHARGE. A registered design profes
sional engaged by the owner to review and coordinate certain 
aspects of the project, as determined by the code official, for 
compatibility with the design of the building or structure, 
including submittal documents prepared by others, deferred 
submittal documents and phased submittal documents. 

REHABILITATION. Any work, as described by the cate
gories of work defined herein, undertaken in an existing 
building. 

REHABILITATION, SEISMIC. Work conducted to 
improve the seismic lateral force resistance of an existing 
building. 

RELOCATABLE BUILDING. A partially or completely 
assembled building constructed and designed to be reused 
multiple times and transported to different building sites. 

REPAIR. The reconstruction or renewal of any part of an 
existing building for the purpose of its maintenance or to cor
rect damage. 

[BS] REROOFING. The process of recovering or replacing 
an existing roof covering. See "Roof recover" and "Roof 
replacement." 

[BS] ROOF RECOVER. The process of installing an addi
tional roof covering over a prepared existing roof covering 
without removing the existing roof covering. 

[BS] ROOF REPAIR. Reconstruction or renewal of any part 
of an existing roof for the purposes of its maintenance. 

[BS] ROOF REPLACEMENT. The process of removing 
the existing roof covering, repairing any damaged substrate 
and installing a new roof covering. 

SEISMIC LOADING. The forces prescribed herein, related 
to the response of the structure to earthquake motions, to be 
used in the analysis and design of the structure and its compo
nents. 

[BS] SUBSTANTIAL DAMAGE. For the putjiose of deter
mining ~ompliance with the flood provisions of this code, 
damage of any origin sustained by a structure whereby the 
cost of restoring the structure to its before-damaged condition 
would equal cir exceed 50 percent of the market value of the 
structure before the damage occurred. 

\ 

[BS] SUBSTANTIAL IMPROVEMENT. For the purpose 
of determining compliance with the flood provisions of this 
code, any repair, alteration, addition, or improvement of a 
building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure, before the 
improvement or repair is started. If the structure has sus
tained substantial damage, any repairs are considered sub
stantial improvement regardless of the actual repair work 
performed. The term does not, however, include either: 

1. Any project for improvement of a building required to 
correct existing health, sanitary, or safety code viola
tions identified by the code official and that is the mini
mum necessary to ensure safe living conditions; or 

.. 

2. Any alteration of a historic structure, provided that the 
alteration will not preclude the structure's continued 
designation as a historic structure. 

[BS] SUBSTANTIAL STRUCTURAL DAMAGE. A con
dition where one or both of the following apply: 

1. In any story, the vertical elements of the lateral force
resisting system have suffered damage such that the lat
eral load-carrying capacity of the structure in any hori
zontal direction has been reduced by more than 33 
percent from its predamage condition. 

2. The capacity of any vertical gravity load-carrying com
ponent, or any group of such components, that supports 
more than 30 percent of the total area of the structure's 
floor(s) and roof(s) has been reduced more than 20 per
cent from i.ts predamage condition and the remaining 
capacity of such affected elements, with respect to all 
dead and live loads, is less than 75 percent of that 
required by this code for new buildings of similar struc
ture, purpose and location. 

TECHNICALLY INFEASIBLE. An alteration of a facility 
that has little likelihood of being accomplished because the 
existing structural conditions require the removal or altera
tion of a ioad-bearing member that is an essential part of the 
structural frame, or because other existing physical or site 
constraints prohibit modification or addition of elements, 
spaces or features which are in full and strict compliance with 
the minimum requirements for new construction and which 
are necessary to provide accessibility. 

UNSAFE. Buildings, structures or equipment that are unsani
tary, or that are deficient due to inadequate means of egress 
facilities, inadequate light and ventilation, or that constitute a 
fire hazard, or in which the structure or individual strucuiral 
members meet the definition of "Dangerous," or that are oth
erwise dangerous to human life or the public welfare, or that 
involve illegal or improper occupancy or inadequate mainte
nance shall be deemed unsafe. A vacant structure that is not 
secured against entry shall be deemed unsafe. · 

WORK AREA. That portion or portions ofa building con
sisting of all reconfigured spaces as indicated on the con
struction documents. Work area excludes other portions of 
the building where incidental work entailed by the intended 
work must be performed and portions of the building where 
work not initially intended by the owner is specifically 
required by this code. 
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CHAPTER3 

PROVISIONS FOR ALL COMPLIANCE METHODS 

SECTION301 
ADMINISTRATION 

301.1 General. The repair, alteration, change of occupancy, 
addition or relocation of all existing buildings shall comply 
with one of the methods listed in Sections 301.1.1 through 

code shall be permitted to be used as specified in Section 
301.1.4.2. 

I 

I 301.l.3 as selected by the applicant. Sections 301.1.1 through 
301.1.3 shall not be applied in combination with each other. 
Where this code requires consideration of the seismic force
resisting system of an existing building subject to repair, 
alteration, change of occupancy, addition or relocation of 
existing buildings, the seismic evaluation and design shall be 
based on Section 301.1.4 regardless of which compliance 
method is used. 

[BS] 301.1.4.1 Compliance with International Build
ing Code-level seismic forces. Where compliance with 
the seismic design provisions of the International 
Building Code is required, the criteria shall be in accor- I 
dance with one of the following: 

l. One-hundred percent of the values in the Interna
tional Building Code. Where the existing seismic 
force-resisting system is a type that can be desig
nated as "Ordinary," values of R, 0 0 and Cd used 
for analysis in accordance with Chapter 16 of the 
International Building Code shall be those speci
fied for structural systems classified as "Ordi
nary" in accordance with Table 12.2-1 of ASCE 
7, unless it can be demonstrated that the struc
tural system will provide performance equivalent 
to that of a "Petailed," "Intermediate" or "Spe
cial" system. 

I 

Exception: Subject to the approval of the code official, 
alterations complying with the laws in existence at the 
time the building or the affected portion of the building 
was built shall be considered in compliance with the provi
sions of this code unless the building is undergoing more 
than a limited structural alteration as defined in Section 
907.4.4. New structural members added as part of the 
alteration shall comply with the International Building 
Code. Alterations of existing buildings in flood hazard 
areas shall comply with Section 701.3. 

301.1.1 Prescriptive compliance method. Repairs, alter
ations, additions and changes of occupancy complying 
with Chapter 4 of this code in buildings complying with 
the International Fire Code shall be considered in compli
ance with the provisions of this code. 

301.1.2 Work area compliance method. Repairs, altera
tions, additions, changes in occupancy and relocated 
buildings complying with the applicable requirements of 
Chapters 5 through 13 of this code shall be considered in 
compliance with the provisions of this code. 

301.1.3 Performance compliance method. Repairs, 
alterations, additions, changes in occupancy and relocated 
buildings complying with Chapter 14 of this code shall be 
considered in compliance with the provisions of this code. 

[BS] 301.1.4 Seismic evaluation and design procedures. 
The seismic evaluation and design shall be based on the 
procedures specified in the International Building f:ode or 
ASCE 41. The procedures contained in Appendix A of this 

2. ASCE 41, using a Tier 3 procedure and the two-1 
level performance objective in Table 301.1.4.1 
for the applicable risk category. 

[BS] 301.1.4.2 Compliance with reduced Interna
tional Building Code-level seismic forces. Where 
seismic evaluation and design is permitted to meet 
reduced International Building Code seismic force lev- I 
els, the criteria used shall be in accordance with one of 
the following: 

1. The International Building Code using 75 per
cent of the prescribed forces. Values of R, 0 0 and 
Cd used for analysis shall be as specified in Sec
tion 301.1.4.1 of this code. 

2. Structures or portions of structures that comply 
with the requirements of the applicable chapter in 
Appendix A as specified in Items 2.1through2.5 
and subject to the limitations of the respective 
Appendix A chapters shall be deemed to comply 
with this section. 

2.1. The seismic evaluation and design of 
unreinforced masonry bearing wall build
ings in Risk Category I or Il are permitted 

[BS] TABLE 301.1.4.1 
PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 FOR COMPLIANCE WITH 

INTERNATIONAL BUILDING CODE-LEVEL SEISMIC FORCES 

RISK CATEGORY STRUCTURAL PERFORMANCE LEVEL FOR USE STRUCTURAL PERFORMANCE LEVEL FOR USE 
(Based on IBC Table 1604.5) WITH BSE-1N EARTHQUAKE HAZARD LEVEL WITH BSE·2N EARTHQUAKE HAZARD LEVEL 

I Life Safety (S-3) Collapse Prevention (S-5) 

II Life Safety (S-3) Collapse Prevention (S-5) 

III Damage Control (S-2) Limited Safety (S-4) 

IV Immediate Occupancy (S-1) Life Safety (S-3) 
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to be based on the procedures specified in 
Appendix Chapter Al. 

2.2. Seismic evaluation and design of the wall 
anchorage system in reinforced concrete 
and reinforced masonry wall buildings 
with flexible diaphragms in Risk Cate
gory I or II are permitted to be based on 
the procedures specified in Chapter A2. 

302.3 Existing materials. Materials already in use in a build
ing in compliance with requirements or approvals in effect at 
the time of their erection or installation shall be permitted to 
remain in use unless determined by the building official to be 
unsafe. 

302.4 New and replacement materials. Except as otherwise 
required or permitted by this code, materials permitted by the 
applicable code for new construction shall be used. Like 
materials shall be permitted for repairs and alterations, pro
vided no unsafe condition is created. Hazardous materials 
shall not be used where the code for new construction would 
not permit their use in buildings of similar occupancy, pur-

2.3. Seismic evaluation and design of cripple 
walls and sill plate anchorage in residen
tial buildings of light-frame wood con
struction in Risk Category I or II are 
permitted to be based on the procedures 
specified in <;hapter A3. 

pose and location. ** . 
302.5 Occupancy and use. When determining the appropri-

2.4. Seismic evaluation and design of soft, 
weak, or open-front wall conditions in 
multiunit residential buildings of wood 
construction in Risk Category I or II are 
permitted to be based on the procedures 
specified in Chapter A4. 

ate application of the referenced sections of this code, the 
occupancy and use of a building shall be determined in accor-
dance with Chapter 3 of the International Building Code. 

2.5. Seismic evaluation and design of concrete 
buildings assigned to Risk Category I, II 
or III are permitted to be based on the pro
cedures specified in Chapter A5. 

3. ASCE 41, using the performance objective in 
Table 301.1.4.2 for the applicable risk category. 

SECTION 302 
GENERAL PROVISIONS 

302.1 Applicability. The provisions of Section 302 apply to 
all alterations, repairs, additions, relocations of structures and 
changes of occupancy regardless of compliance method. 

302.2 Additional codes. Alterations, repairs, additions and 
changes of occupancy to, or relocation of, existing buildings 
and structures shall comply with the provisions for altera
tions, repairs, additions and changes of occupancy or reloca
tion, respectively, in this code and the International Energy 
Conservation Code, International Fire Code, International 
Fuel Gas Code, International Mechanical Code, Interna
tional Plumbing Code, International Property Maintenance · 
Code, International Private Sewage Disposal Code, Interna
tional Residential Code and NFPA 70. Where provisions of 
the other codes conflict with provisions of this code, the pro
visions of this code shall take precedence. 

[BS] TABLE 301.1.4.2 

RISK CATEGORY 

PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 FOR COMPLIANCE WITH 
RE.DUCED INTERNATIONAL BUILDING CODE-LEVEL SEISMIC FORCES 

(Based on IBCTable 1604.5) STRUCTURAL PERFORMANCE LEVEL FOR USE WITH BSE-1E EARTHQUAKE HAZARD LEVEL 

I Life Safety (S-3) 

II Life Safety (S-3) 

III Damage Control (S-2). See Note a 

IV Immediate Occupancy (S-1) 

-. 

a. Tier 1 evaluation at the Damage Control perfonnance level shall use the Tier 1 Life Safety checklists and Tier 1 Quick Check provisions midway between 
those specified for Life Safety and Immediate Occupancy perfonnance. · 
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CHAPTER4 

PRESCRIPTIVE COMPLIANCE METHOD 

SECTION 401 
GENERAL 

401.1 Scope. The provisions of this chapter shall control the 
alteration, repair, addition and change of occupancy or relo
cation of existing buildings and structures, including historic 
buildings and structures as referenced in Section 301.l.l. 

Exception: Existing bleachers, grandstands and folding 
and telescopic seating shali comply with ICC 300. 

401.1.1 Compliance with other methods. Alterations, 
repairs, additions and changes of occupancy to or reloca-

.. tion of, existing buildings and structures shall comply with 
the provisions of this chapter or with one of the methods 
provided in Section 301.l. 

401.2 Building materials and systems. Building materials 
and systems shall comply with the requirements of this sec
tion. 

401.2.1 Existing materials. Materials already in use in a 
building in compliance with requirements or approvals in 
effect at the time of their erection or installation shall be 
permitted to remain in use unless determined by the build
ing official to be unsafe per Section 115. 

401.2.2 New and replacement materials. Except as oth
erwise required or permitted by this code, materials per
mitted by the applicable code for new construction shall be 
used. Like materials shall be permitted for repairs and 
alterations, provided no hazard to life, health or property 
is created. Hazardous materials shall not be used where the 
code for new construction would not permit their use in 
buildings of similar occupancy, purpose and location. 

401.2.3 Existing seismic force-resisting systems. Where 
the existing seismic force-resisting system is a type that 
can be designated orc;linary, values ofR, 0 0 and Cd for the 
existing seismic force-resisting system shall be those spec
ified by the International Building Code for an ordinary 
system unless it is demonstrated that the existing system 
will provide performance equivalent to that of a detailed, 
intermediate or special system. 

401.3 Dangerous conditions. The building official· shall 
have the authority to require the elimination of conditions 
deemed dangerous. 

SECTION 402 
ADDITIONS 

402.1 General. Additions to any building or structure shall 
comply with the requirements of the International Building 
Code for new construction. Alterations to the existing build
ing or structure shall be made to ensure that the existing 
building or structure together with the addition are no less 
conforming to the provisions of the International Building 

Code than the existing building or structure was prior to the 
addition. An existing building together with its additions 
shall comply with the height and area provisions of Chapter 5 
of the International Building Code. 

[BS] 402.2 Flood hazard areas. For. buildings and structures 
in flood hazard areas established in Section 1612.3 of the 
International Building Code, or Section R322 of the lnterna-1 
tional Residential Code, as applicable, any addition that con
stitutes substantial improvement of the existing structure . 
shall comply with the flood design requirements for new con
struction, and all aspects of the existing structure shall be 
brought into compliance with the requirements for new con
struction for flood design. 

For buildings anq structures in flood hazard areas estab
lished in Section 1612.3 of the International Building Code, 
or Section R322 of the International Residential Code, as I 
applicable, any additions that do not constitute substantial 
improvement of the existing structure are not required to 
comply with the flood design requirements for new construc
tion. 

[BS] 402.3 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural element 
for which an addition and its related alterations cause an 
increase in design gravity load of more than 5 percent shall be 
strengthened, supplemented, replaced or otherwise altered as 
needed to carry the increased gravity load required by the 
International Building Code for new structures. Any existing 
gravity load-carrying structural element whose gravity load
carrying capacity is decreased shall be considered an altered 
element subject to the requirements of Section 403.3. Any 
existing element that will form part of the lateral load path for 
any part of the addition shall be considered an existing lateral 

, load-carrying structural element subject to the requirements 
of Section 402.4. 

[BS] 402.3.1 Design live load. Where the addition does 
not result in increased design live load, existing gravity 
load-carrying structural elements shall be permitted to be 
evaluated and designed for live loads approved prior to the 
addition. If the approved Ii ve load is less than that required 
by Section 1607 of the International Building Code, the 
area designed for the nonconforming live load shall be 
posted with placards of approved design indicating the 
approved live load. Where the addition does result in 
increased design live load, the live load required by Sec
tion 1607 of the International Building Code shall be used. 

[BS] 402.4 Existing structural elements carrying lateral 
load. Where the addition is structurally independent of the 
existing structure, existing lateral load-carrying structural ele
ments shall be permitted to remain unaltered. Where the addi
tion is not structurally independent of the existing structure, 
the existing structure and its addition acting together as a sin-
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gle structure shall be shown to meet the requirements of Sec- For buildings and structures in flood hazard areas estab-
( 

I 
tions 1609 and 1613 of the International Building Code. For lished in Section 1612.3 of the International Building Code, 
purposes of this section, compliance with ASCE 41, using a or Section R322 of the International Residential Code, as 

I Tier 3 procedure and the two-level performance objective in applicable, any alterations that do not constitute substantial 
Table 301.1.4.1 for the applicable risk category, shall be improvement of the existing structure are not required to 
deemed to meet the requirements of Section 1613. comply with the flood design requirements for new construe-

Exception: Any existing lateral load-carrying structural ti on. 

element whose demand-capacity ratio with the addition [BS] 403.3 Existing structural elements carrying gravity 
considered is no more than 10 percent greater than its load. Any existing gravity load-carrying structural element 
demand-capacity ratio with the addition ignored shall be for which an alteration causes an increase in design gravity 
permitted to remain unaltered. For purposes of calculating load of more than 5 percent shall be strengthened, supple-
demand-capacity ratios, the demand shall consider appli- mented, replaced or otherwise altered as needed to carry the 
cable load combinations with design lateral loads or forces . increased gravity load required by the International Building 
in accordance with Sections 1609 and 1613 of the Interna- Code for new structures. Any existing gravity load-carrying 
tional Building Code. For purposes of this exception, com- structural element whose gravity load-carrying capacity is 
parisons of demand-capacity ratios and calculation of decreased as part of the alteration shall be shown to have the 
design lateral loads, forces and capacities shall account for capacity to resist the applicable design gravity loads required 
the cumulative effects of additions and alterations since by the International Building Code for new structures. 
original construction. 

402.5 Smoke alarms in existing portions of a building. [BS] 403.3.1 Design live load. Where the alteration does 

Where an addition is made to a building or structure of a not result in increased design live load, existing gravity 

Group R or I-1 occupancy, the existing building shall be pro- load-carrying structural elements shall be permitted to be· 

vided with smoke alarms in accordance with Section 1103.8 evaluated and designed for live loads approved prior to the 

of the International Fire Code. alteration. If the approved live load is less than that 
required by Section 1607 of the International Building 
Code, the area designed for the nonconforming live load 

SECTION 403 shall be posted with placards of approved design indicat-

ALTERATIONS ing the approved live load. Where the alteration does 
result in increased design live load, the live load required I 

403.1 General. Except as provided by Section 401.2 or this by Section 1607 of the International Building Code shall 
I 

section, alterations to any building or structure shall comply be used. 
with the requirements of the International Building Code for 
new construction. Alterations shall be such that the existing [BS] 403.4 Existing structural elements carrying lateral 
building or structure is no less conforming to the provisions load. Except as permitted by Section 403.5, where the altera-
of the International Building Code than the existing building tion increases design lateral loads in accordance with Section 
or structure was prior to the alteration. 1609 or 1613 of the International Building Code, or where 

Exceptions: the alteration results in a prohibited structural irregularity as 
defined in ASCE 7, or where the alteration decreases the 

1. An existing stairway shall not be required to comply capacity of any existing lateral load-carrying structural ele-
with the requirements of Section 1011 of the Inter- ment, the structure of the altered building or structure shall be 
national Building Code where the existing space and shown to meet the requirements of Sections 1609 and 1613 of 
construction does not allow a reduction in pitch or the International Building Code. For purposes of this section, 

I slope. compliance with ASCE 41, using a Tier 3 procedure and the 
2. Handrails otherwise required to comply with Sec- two-level performance objective in Table 301.1.4.1 for the 

tion 1011.11 of the International Building Code applicable risk category, shall b~ deemed to meet the require-
shall not be required to comply with the require- ments of Section 1613 of the International Building Code. 

ments of Section 1014.6 of the International Build- Exception: Any existing lateral load-carrying structural 
ing Code regarding full extension of the handrails element whose demand-capacity ratio with the alteration 
where such extensions would be hazardous due to considered is no more than 10 percent greater than its 
plan configuration. demand-capacity ratio with the alteration ignored shall be 

[BS] 403.2 Flood hazard areas. For buildings and structures permitted to remain unaltered. For purposes of calculating 
in flood hazard areas established in Section 1612.3 of the demand-capacity ratios, the demand shall consider ;:tppli-

I 
International Building Code, or Section R322 of the Internd- cable load combinations with design lateral loads or forces 
tional Residential Code, as applicable, any alteration that in accordance with Sections 1609 and 1613 of the Interna-
constitutes substantial improvement of the existing structure tional Building Code. For purposes of this exception, com-
shall comply with the flood design requirements for new con- parisons of demand-capacity ratios and calculation of 
struction, and all aspects of the existing structure shall be design lateral loads, forces and capacities shall account for 
brought into compliance with the requirements for new con- the cumulative effects of additions and alterations since 
struction for flood design. original construction. 
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[BS] 403.4.1 Seismic Design Category F. Where the por
tion of the building undergoing the intended alteration 
exceeds 50 percent of the aggregate area of the building, 
and where the building is assigned to Seismic Design Cat
egory F, the structure of the altered building shall be 
shown to meet the earthquake design provisions of the 
International Building Code. For purposes of this section, 
the earthquake loads need not be taken greater than 75 per
cent of those prescribed in Section 1613 of the Interna
tional Building Code for new buildings of similar 
occupancy, purpose and location. New structural members 
and connections required by this section shall comply with 
the detailing provisions of this code for new buildings of 
similar structure, purpose and location. 

[BS] 403.5 Bracing for unreinforced masonry parapets 
upon reroofing. Where the intended alteration requires a per
;;rnit for reroofing and involves removal of roofing materials 
-from more than 25 percent of the roof area of a building 
assigned to Seismic Design Category D, E or F that has para-
pets constructed of unreinforced masonry, the work shall 
include installation of parapet bracing to resist out-of-plane 
seismic forces, unless an .evaluation demonstrates compliance 
of such items. For purposes of this section, design seismic 
forces need not be taken greater than 75 percent of those that 
would be required for the design of similar nonstructural 
components in new buildings of similar purpose and location, 

[BS] 403.6 Wall anchorage for unreinforced masonry 
walls in major alterations. Where the portion of the building 
undergoing the intended alteration exceeds 50 percent of the 
aggregate area of the building, the building is assigned to 
Seismic Design Category C, D, E or F, and the building's 
structural system includes unreinforced masonry walls, the 
alteration work shall include installation of wall anchors at 
the roof line to resist seismic forces; unless an evaluation 
demonstrates compliance of existing wall anchorage. For pur
poses of this section, design seismic forces need not be taken 
greater than 7 5 percent of those that would be required for the 
design of new buildings of similar structure, purpose and 
location. 

[BS] 403.7 Bracing for unreinforced masonry parapets in 
major alterations. Where the portion of the building under
going the intended alteration exceeds 50 percent of the aggre
gate area of the building, and where the building is assigned 
to Seismic Design Category C, D, E or F, parapets con
structed of unreinforced masonry shall have bracing installed 
as needed to resist out-of-plane seismic forces, unless an 
evaluation demonstrates compliance of such items. For pur
poses of this section, design seismic forces need not be taken 
greater than 75 percent of those that would be required for the 
design of similar nonstructural components in new buildings 
of similar purpose and focation. 

[BS] 403.8 Roof diaphragms resisting wind loads in high
wind regions. Where the intended alteration requires a per
mit for reroofing and involves removal of roofing materials 
from more than 50 percent of the roof diaphragm of a build
ing or section of a building located where the ultimate design 
wind speed is greater than 115 mph (51 mis) in accordance 
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with Figure 1609.3(1) of the International Building Code or 
in a special wind region as defined in Section 1609 of the 
International Building Code, ·roof diaphragms, connections 
of the roof diaphragm to roof framing members, and roof-to
wall connections shall be evaluated for the wind loads speci
fied in Section 1609 of the International Building Code, 
including wind uplift. If the diaphragms and connections in 
their current condition are not capable of resisting at least 75 
percent of thpse wind loads, they shall be replaced or 
strengthened in accordance with the loads specified in Sec
tion 1609 of the International Building Code. 

[BS] 403.9 Voluntary seismic improvements. Alterations 
to existing structural elements or additions of new structural 
elements that are not otherwise required by this chapter and 
are initiated for the purpose of improving the performance of 
the seismic force-resisting system of an existing structure or 
the performance of seismic bracing or anchorage of existing 
nonstructural elements shall be permitted, provided that an 
engineering analysis is submitted demonstrating the follow
ing: 

1. The altered structure and the altered nonstructural ele
ments are no less conforming to the provisions of the 
International Building Code with respect to earthquake 
design than they were prior to the alteration. 

2. New structural elements are detailed as required for 
new construction. 

3. New or relocated nonstructural elements are detailed 
and connected to existing or new structural elements as 
required for new construction. 

4. The alterations do not create a structural irregularity as 
defined in ASCE 7 or make an existing structural irreg
ularity more severe. 

403.10 Smoke alarms. Individual sleeping units and indi
vidual dwelling units in Group R and I-1 occupancies shall be 
provided with smoke alarms in accordance with Section 
1103.8 of the International Fire Code. 

403.11 Refuge areas. Where alterations affect the configura
tion of an area utilized as a refuge area, the capacity of the 
refuge area shall not be reduced below that required in Sec
tions 403.11.1 through 403.11.3. 

403.11.1 Smoke compartments. In Group I-2 and I-3 
occupancies, the required capacity of the refuge areas for 
smoke compartments in accordance with Sections 407.5.l 
and 408.6.2 of the International Building Code shall be 
maintained. · 

403.11.2 Ambulatory care. In ambulatory care facilities 
required to be separated by Section 422.2 of the Interna
tional Building Code, the required capacity of the refuge 
areas for smoke compartments in accordance with Section 
422.4 of the International Building Code shall be main
tained. 

403.11.3 Horizontal exits. The required capacity of the 
refuge area for horizontal exits in accordance with Section 
1026.4 of the International Building Code shall be main
tained. 
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SECTION 404 
REPAIRS 

404.1 General. Buildings and structures, and parts thereof, 
shall be repaired in compliance with Sections 401.2 and 404. 
Work on nondamaged components that is necessary for the 
required repair of damaged components shall be considered 
part of the repair and shall not be subject to the requirements 
for alterations in this chapter. Routine maintenance required 
by Section 401.2, ordinary repairs exempt from permit in 
accordance with Section 105.2, and abatement of wear due to 
normal service conditions shall not be subject to the require
ments for repairs in this section. 

[BS] 404.2 Substantial structural damage to vertical ele
ments of the lateral force-resisting system. A building that 
has sustained substantial structural damage· to the vertical 
elements of its lateral force-resisting system shall be evalu
ated and repaired in accordance with the applicable provi
sions of Sections 404.2.l through 404.2.3. 

Exceptions: 

1. Buildings assigned to Seismic Design Category A, B 
or C whose substantial structural damage was not 
caused by earthquake need not be evaluated or reha
bilitated for load combinations that include earth

. quake effects. 

2. One- and two-family dwellings need not be evalu
ated or rehabilitated for load combinations that 
include earthquake effects. 

[BS] 404.2.1 Evaluation. The building shall be evaluated 
by a registered design professional, and the evaluation 
findings shall be submitted to the building official. The 
evaluation shall establish whether the damaged building, if 
repaired to its predamage state, would comply with the 
provisions of the International Building Code for wind 
and earthquake loads. 

Wind loads for this evaluation shall be those prescribed 
in Section 1609 of the International Building Code. Earth
quake loads for this evaluation, if required, shall be per
mitted to be 75 percent of those prescribed in Section 1613 
of the International Building Code. Alternatively, compli- · 
ance with ASCE 41, using· the performance objective in 
Table 301.1.4.2 for the applicable risk category, shall be 
deemed to meet the earthquake eval_uation requirement. 

[BS] 404.2.2 Extent of repair for compliant buildings. 
If the evaluation establishes compliance of the predamage 
building in accordance with Section 404.2.1, then repairs 
shall be permitted that restore the building to its predam
age state. 

[BS] 404;2.3 Extent of repair for noncompliant build
ings. If the evaluation does not establish compliance of the 
predamage building in accordance with Section 404.2.1, 
then the building shall be rehabilitated to comply . with 
applicable provisions of the International Building Code 
for load combinations that include wind or seismic loads. 
The wind loads for the repair shall be as required by the 
building code in effect at the time of original construction, 
unless the damage was caused by wind, in which case the 
wind loads shall be as required by the International Build-

ing Code. Earthquake loads for this rehabilitation design ( 
shall be those required for the design of the predamage 

·building, but not less than 75 percent of those prescribed 
in Section 1613 of the International Building Code. New 
structural members and connections required by. this reha
bilitation design shall comply with the detailing provisions 
of the International Building Code for new buildings of 
similar structure, purpose and location. Alternatively, I 
compliance with ASCE 41, using the performance objec
tive in Table 301.1.4.2 for the applicable risk category, 
·shall be deemed to meet the earthquake rehabilitation 
requirement. 

[BS] 404.3 Substantial structural damage to gravity load
carrying components. Gravity load-carrying components 
that have sustained substantial structural damage shall be 
rehabilitated to comply with the applicable provisions of the 
International Building Code for dead and live loads. Snow 
loads shall be considered if the substantial structural damage 
was caused by or related to snow load effects. Existing grav
ity load-carrying structural elements shall be permitted to be 
designed for live loads approved prior to the damage. If the 
approved live load is less than that required by Section 1607 
of the International Building Code, the area designed for the 
nonconforming live load shall be posted with placards of 
approved design indicating the approved live load. Nondam
aged gravity load-carrying components that receive dead, live 
or snow loads from rehabilitated components shall also be 
rehabilitated or shown to have the capacity to carry the design 
loads of the rehabilitation design. New structural members ( 

· and connections required by this rehabilitation design shall 
comply with the detailing provisions of the International 
Building Code for new buildings of similar structuie, purpose 
and location. 

[BS] 404.3.1 Lateral force-resisting elements. Regard
less of the level of damage to vertical elements of the lat
eral force-resisting system, if substantial structural 
damage to gravity load-carrying components was caused 
primarily by wind or earthquake effects, then the building 
shall be evaluated in accordance with Section 404.2.1 and, 
if noncompliant, rehabilitated in accordance with Section 
404.2.3. . 

Exceptions: 

1. One- and two-family dwellings need not be eval
uated or rehabilitated for load combinations that 
include earthquake effects. 

2. Buildings assigned to Seismic Design Category 
A, B or C whose substantial structural damage 
was not caused by earthquake need not be evalu
ated or rehabilitated for load combinations that 
include earthquake effects. 

[BS] 404.4 Less than substantial structural damage. For 
damage less than substantial structural damage, repairs shall 
be allowed that restore the building to its predamage state. J 
New structural members and connections used for this repair ~, 
shall comply with the detailing provisions of the Interna
tional Building Code for new buildings of similar structure, 
purpose and location. 
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[BS] 404.5 Flood hazard areas. For buildings and structures 
in flood hazard areas established in Section 1612.3 of the 
International Building Code, or Section R322 of the Interna
tional Residential Code, as applicable, any repair that consti-

1 tutes substantial improvement or repa~r of substantial 
damage of the existing structure shall comply with the flood 
design requirements for new construction, and all aspects of 
the existing structure shall be brought into compliance with 
the requirements for new construction for flood design. 

For buildings and structures in flood hazard areas estab-
lished in Section 1612.3 of the International Building Code, 

I or Section R322 of the International Residential Code, as 
applicable, any repairs that do not constitute substantial 
improvement or repair of substantial damage of the existing 

I structure are not required to comply with the flood design 

I 

requirements for new construction. 

SECTION405 
FIRE ESCAPES 

405.1 Where permitted. Fire escapes shall be permitted only 
as provided for in Sections 405.l.1through405.1.4. 

405.1.1 New buildings. Fire escapes shall not constitute 
any part of the required means of egress in new buildings. 

405.1.2 Existing fire escapes. Existing fire escapes shall 
continue to be accepted as a component in the means of 
egress in existing buildings only. · 

405.1.3 New fire escapes. New fire escapes for existing 
buildings shall be permitted only where exterior stairways 
cannot be utilized due to lot lines limiting stairway size or 
due to the sidewalks, alleys or roads at grade level. New 
fire escapes shall not incorporate ladders or access by win
dows. 

. 405.1.4 Limitations. Fire escapes shall comply with this 
section and shall not constitute more than 50 percent of the 
required number of exits nor more thM 50 percent of the 
required exit capacity. 

405.2 Location. Where located on the front of the building 
arid where projecting beyond the building line, the lowest 
landing shall be not less than 7 feet (2134 mm) or more than 
12 feet (3658 mm) above grade, and shall be equipped with a 
counterbalanced stairway to the street. In alleyways and thor
oughfares less than 30 feet (9144 mm) wide, the clearance 
under the lowest landing shall be not less than 12 feet (3658 
mm). 

405.3 Construction. The fire escape shall be designed to 
support a live load of 100 pounds per square foot (4788 Pa) 
and shall be constructed of steel or other approved noncom
bustible materials. Fire escapes constructed of wood not less 
than nominal 2 inches (51 mm) thick are permitted on build
ings of Type V construction. Walkways and railings located 
over or supported by combustible roofs in buildings of Type 
III and IV construction are permitted to be of wood not less 
than nominal 2 inches (51 mm) thick. 

1405.4 Dimensions. Stairways shall be at least 22 inches (559 
mm) wide with risers not more than, and treads not less than, 
8 inches (203 mm) and landings at the foot of stairways not 
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less than 40 inches (1016 mm) wide by 36 inches (914 mm) 
long, located not more than 8 inches (203 mm) below the 
door. 

405.5 Opening protectives. Doors and windows along the 
fire escape shall be protected with 3/4 hour opening protec~ 
tives. 

SECTION 406 
GLASS REPLACEM~NT 

AND REPLACEMENT WINDOWS I 
406.l Repfacement glass. The installation or replacement of 
glass shall be as required for new installations. 

406.2 Replacement window opening control devices. In 
Group R-2 or R-3 buildings containing dwelling units, win
dow opening control devices complying with AS'IM F 2090 
shall be installed where an existing window is replaced and 
where all of the following apply to the replacement window: 

1. The window is operable; . 

2. The window replacement includes replacement of the 
sash and the frame; 

3. The top of the sill of the window opening is at a height 
less than 36 inches (915 mm) above the finished floor; 

4. The window will permit openings that will allow pas
sage of a 4-inch-diameter (102 mm) sphere when the 
window is in its largest opened position; and 

5. The vertical distance from the top of the sill of the win
dow opening to the finished grade or other surface 
below, on the exterior of the building, is greater than 72 
inches (1829 mm). 

The window opening control device, after operation to 
release the control device allowing the window to fully open, 
shall not reduce the minimum net clear opening area of the 
window unit to less than the area required by Section 1029 .2 
of the International Building Co<l;e. 

Exceptions: 

1. Operable windows where the top of the sill of the 
window opening is located more than 75 feet (22 
860 mm) . above the finished grade or other surface 
below, on the exterior of the room, space or build
ing, and that are provided with window fall preven
tion devices that comply with AS'IM F 2006. 

2. Operable windows with openings that are provided 
with window fall prevention devices that comply 
with AS'IM F 2090. 

406.3 Replacement window emergency escape and rescue 
openings. Where windows are required to provide emergency 
escape and rescue openings in Group R-2 and R-3 occupan
cies, replacement windows shall be exempt from the require
ments of Sections 1030.2, 1030.3 and 1030.5 provided the 
replacement window meets the following conditions: 

1. The replacement window is the manufacturer's largest 
standard size window that will fit ·within the existing 
frame or existing rough opening. The replacement win
dow shall be permitted to be of the same operating style 
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as the existing window or a style that provides for an 
equal or greater window opening area than the existing 
window. 

2. The replacement of the window is not part of a change 
of occupancy. 

SECTION 407 
CHANGE OF OCCUPANCY 

407.1 Conformance. No change shall be made in the use or 
occupancy of any building unless such building is made to 
comply with the requirements of the International Building 
Code for the use or occupancy. Changes in use or occupancy 
in a building or portion thereof shall be such that the existing 
building is no less complying with the provisions of this code 
than the existing building or structure was prior to the change. 
Subject to the approval of the building official, the use or 
occupancy of existing buildings shall be permitted to be 
changed and the building is allowed to be occupied for pur
poses in other groups without conforming to all of the 
requirements of this code for those groups, provided the new 
or proposed use is less hazardous, based on life and fire risk, 
than the existing use. 

Exception: The building need not be made to comply with 
the seismic requirements for a new structure unless 
required by Section 407.4. 

407.1.1 Change in the character of use. A change .in 
occupancy with no change of occupancy classification 
shall not be made to any structure that will subject the 
structure to any special provisions of the applicable Inter
national Codes, without approval of the building official. 
Compliance shall be only as necessary to meet the specific 
provisions and is not intended to require the entire build
ing be brought into compliance. 

· 407.2 Certificate of occupancy. A certificate of occupancy 
shall be issued where it has been determined that the require
ments for the new occupancy classification have been met. 

407.3 Stairways. An existing stairway shall not be required 
to comply with the requirements of Section 1011 of the Inter
national Building Code where the existing space and con
struction does not allow a reduction in pitch or slope. 

[BS] 407.4 Structural. When a change of occupancy results 
in a structure being reclassified to a higher risk category, the 
structure shall conform to the seismic.requirements for a new 
structure of the higher risk category. For purposes of this sec
tion, compliance with ASCE 41, using a Tier 3 procedure and 
the two-level performance objective in Table 301.1.4.1 for 
the applicable risk category, shall be deemed to meet the 
requirements of Section 1613 of the International Building 
Code. 

Exceptions: 

1. Specific seismic detailing requirements of Section 
1613 of the International Building Code for a new 
structure shall not be required to be met where the 
seismic performance is shown to be equivalent to 
that of a new structure. A demonstration of equiva-

lence shall consider the regularity, overstrength, 
redundancy and ductility of the structure. 

2. When a change of use results in a structure being 
reclassified from Risk Category I or II to RiskCate
gory m and the structure is located where the seis
mic coefficient, SDS, is less than 0.33, compliance 
with the seismic requirements of Section 1613 of the 
International Building Code is not required. 

SECTION 408 
HISTORIC BUILDINGS 

408.1 Historic buildings'. The provisions of this code that 
require improvements relative to a building's existing condi
.tion or, in the case of repairs, that require improvements rela
tive to a building's predamage condition, shall not be 
mandatory for historic buildings unless specifically required . 
by this section. 

408.2 Life safety hazards. The provisions of this code shall 
apply to historic buildings judged by the building official to 
constitute a distinct life safety hazard. 

[BS] 408.3 Flood hazard areas. Within flood hazard areas 
established in accordance with Section 1612.3 of the Interna
tional Building Code, or Section R322 of the International' I 
Residential Code, as applicable, where the work proposed 
constitutes substantial improvement, the building shall be 
brought into compliance with Section 1612 of the Interna
tional Building Code, or Section R322 of the International r 

. Residential Code, as applicable: ~ 

Exception: Historic buildings need not be brought into 
compliance that are: 

1. Listed or preliminarily determined to be eligible for 
listing in the National Register of Historic Places; 

2. Determined by the Secretary of the U.S. Department 
of Interior as contributing to the historical signifi
cance of a registered historic district or a district pre
liminarily determined to qualify as an historic 
district; or 

3. Designated as historic under a state or local historic 
preservation program that is approved by the 
Department oflnterior. 

SECTION 409 
MOVED STRUCTURES 

409.1 Conformance. Structures moved into or within the 
jurisdiction shall comply with the provisions of this code for 
new structures. 

SECTION 410 
ACCESSIBILITY FOR EXISTING BUILDINGS 

410.1 Scope. The provisions of Sections 410.1through410.9 
apply to maintenance, change of occupancy, additions and 
alterations to existing buildings, including those identified as 
historic buildings. 
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410.2 Maintenance of facilities. Afacility that is constructed 
or altered to be accessible shall be maintained accessible dur
ing occupancy. 

410.3 Extent of application. An alter:ation of an existing 
facility shall not impose a requirement for greater accessibil
ity than that which would be required for new construction. 
Alterations shall not reduce or have the effect of reducing 
accessibility of a facility or portion of a facility. 

410.4 Change of occupancy. Existing buildings that undergo 
a change of group or occupancy shall comply with this sec
tion. 

Exception: Type B dwelling or sleeping units required by 
. Section 1107 of the International Building Code are not 
required to be provided in existing buildings and facilities 
undergoing a change of occupancy in conjunction with 
alterations where the work area is 50 percent or less of the 
aggregate area of the building. 

410.4.1 Partial change in occupancy. Where a portion of 
the building is changed to a new occupancy classification, 
any alterations shall comply with Sections 410.6, 410.7 
and410.8. 

410.4.2 Complete change of occupancy. Where art entire 
building undergoes a change of occupancy, it shall comply 
with Section 410.4.1 and shall have all of the following 
accessible features: 

1. At least one accessible building entrance. 

2. At least one accessible route from an accessible 
building entrance to primary function areas. 

3. Signage complying with Section 1111 of the Inter
national Building Code. 

4. Accessible parking, where parking is being pro
vided. 

5. At least one accessible passenger loading zone, 
when loading zones are provided. 

6. At least one accessible route connecting access'i.ble 
parking and accessible passenger loading zones to 
an accessible entrance. 

Where it is technically infeasible to comply with the 
new construction standards for any of these requirements 
for a change of group or occupancy, the above items shall 
conform to the requirements to the maximum extent tech
nically feasible. 

Exception: The accessible features listed in Items 1 
through 6 are not required for an accessible route to 
Type B units. 

410.5 Additions. Provisions for new construction shall apply 
to additions. An addition that affects the accessibility to, or 
contains an area of, a primary function shall comply with the 
requirements in Section 410.7. 

410.6 Alterations. Afacility that is altered shall comply with 
the applicable provisions in Chapter 11 of the International 
Building Code, unless technically infeasible. Where compli
ance with this section is technically infeasible, the alteration 
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shall provide access to the maximum extent technically feasi
ble. 

Exceptions: 

1. The altered element or space .is not required to be on 
an accessible route, . unless required by Section 
410.7. 

2. Accessible means of egress required by Chapter 10 
of the International Building Code are not required 
to be provided in existing facilities. 

3. The alteration to Type A individually owned dwell
ing units within a Group R-2 occupancy shall be 
permitted to meet the provision for a Type B dwell
ing unit. 

4. Type B dwelling or sleeping units required by Sec- . 
tion 1107 of the International Building Code are not 
required to be provided in existing buildings and 
facilities undergoing a change of occupancy in con
junction. with alterations where the work area is 50 
percent or less of the aggregate area of the building .. 

410.7 Alterations affecting an area containing a primary 
function. Where an alteration affects the accessibility to, or 
contains an area of primary function, the route to the primary 
function area shall be accessible. The accessible route to the I 
primary function area shall include toilet facilities and drink
ing fountains serving the area of primary function. 

Exceptions: 

1. The costs of providing the accessible route are not 
required to exceed 20 percent of the costs of the 
alterations affecting the area of primary function. 

2. This provision does not apply to alterations limited 
solely to windows, hardware, operating controls, 
electrical outlets and signs. 

3. This provision does not apply to alterations limited 
solely to mechanical systems, electrical systems, 
installation or alteration of fire protection systems 
and abatement of hazardous materials. 

4. This provision does not apply to alterations under
taken for the primary purpose of increasing the 
accessibility of a facility. 

5. This provision does not apply to altered areas lim-
ited to Type B dwelling and sleeping units. 

410.8 Scoping for alterations. The provisions of Sections 
410.8.1through410.8.14 shall apply to alterations to existing 
buildings andfacilities. 

410.8.l Entrances.Accessible entrances shall be provided 
in accordance with Section 1105. 

Exception: Where an alteration includes alterations to 
an entrance, and the facility has an accessible entrance, 
the altered entrance is not required to be accessible, 
unless required by Section 410.7. Signs complying with 
Section 1111 of the International Building Code shall 
be provided. 
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410.8.2 Elevators. Altered elements of existing elevators 
shall comply with ASME Al7.1 and ICC Al17.1. Such 
elements shall also be altered in elevators programmed to 
respond to the same hall call control as the altered eleva
tor. 

410.8.3 Platform lifts. Platform (wheelchair) lifts com
plying with ICC Al17.1 and installed in accordance with 
ASME A18.1 shall be permitted as a component of an 
accessible route. 

410.8.4 Stairways and escalators in existing buildings. 
In alterations, change of occupancy or additions where an 
escalator or stairway is added where none existed previ
ously and major structural modifications are necessary for 
installation, an accessible route shall be provided between 
the levels served by the escalator or stairways in accor
dance with Section 1104.4 of the International Building 
Code. 

410.8.5 Ramps. Where slopes steeper than allowed by 
Section 1012.2 of the International Building Code are 
necessitated by space limitations, the slope of ramps in or 
providing access to existing facilities shall comply with 
Table 410.8.5. 

TABLE 410.8.5 
RAMPS 

SLOPE 

Steeper than 1:10 but not steeper than 1:8 

Steeper than 1:12 but not steeper than 1:10 

For SI: 1 inch= 25.4 mm . 

MAXIMUM RISE 

3 inches 

6 inches 

410.8.6 Accessible dwelling or sleeping units. Where 
Group I-1, I-2, I-3, R-1, R-2 or R-4 dwelling or sleeping 
units are being altered or added, the requirements of Sec
tion 1107 of the International Building Code for Accessi
ble units apply only to the quantity of spaces being altered 
or added. 

410.8.7 Type A dwelling or sleeping units. Where ,more 
than 20 Group R-2 dwelling or sleeping units are being 
altered or added, the requirements of Section 1107 of the 
International Building Code for Type A units apply only. 
to the quantity of the spaces being altered or added. 

410.8.8 Type B dwelling or sleeping units. Where four or 
more Group I-1, I-2, R-1, R-2, R-3 or R-4 dwelling or 
sleeping units are being added, the requirements of Sec
tion 1107 of the International Building Code for Type B 
units apply only to the quantity of the spaces being added. 
Where Group I-1, I-2, R-1, R-2, R-3 or R-4 dwelling or 
sleeping units are being altered and where the work area is 
greater than 50 percent of the aggregate area of the build
ing, the requirements of Section 1107 of the International 
Building Code for Type B units apply only to the quantity 
of the spaces being altered. 

410.8.9 Jury boxes and witness stands. In alterations, 
accessible wheelchair spaces are not required to be located 
within the defined area of raised jury boxes or witness 
stands and shall be permitted to be located outside these 
spaces where the ramp or lift access restricts or projects 
into the means of egress. 

410.8.10 Toilet rooms. Where it is technically infeasible 
to alter existing toilet and bathing rooms to be accessible, 
an accessible family or assisted-use toilet or bathing room 
constructed in accordance with Section 1109.2.1 of the 
International Building Code is permitted. The family or 
assisted-use toilet or bathing room shall be located on the 
same floor and in the same area as the existing toilet or 
bathing rooms. At the inaccessible toilet and bathing 
rooms, provide directional signs indicating the location of 
the nearest family or assisted-use toilet room or bathing 
room. These directional signs shall include the Interna
tional Symbol of Accessibility and sign characters shall 
meet the visual character requirements in accordance with 
ICC Al17.l. 

410.8.11 Dressing, fitting and locker rooms. Where it is 
technicplly infeasible to provide accessible dressing, fit
ting or locker rooms at the same location as similar types 
of rooms, one accessible room on the same level shall be 
provided. Where separate-sex facilities are provided, 
accessible rooms for each sex shall be provided. Separate
sex facilities are not required where only unisex rooms are 
provided. 

410.8.12 Fuel dispensers. Operable parts of replacement 
fuel dispensers shall be permitted to be 54 inches (1370 
mm) maximum, measuring from the surface of the vehicu
lar way where fuel dispensers are installed on existing 
curbs. 

410.8.13 Thresholds. The maximum height of thresholds 
at doorways shall be 3

/ 4 inch (19.l mm). Such thresholds 
shall have beveled edges on each side. 

410.8.14 Amusement rides. Where the structural or oper
ational characteristics of an amusement ride are altered to 
the extent that the amusement ride's performance differs 
from that specified by the manufacturer or the original 
design, the amusement ride shall comply with require
ments for new construction in Section 1110.4.8 of the 
International Building Code. 

410.9 Historic buildings. These provisions shall apply to 
facilities designated as historic structures that undergo altera
tions or a change of occupancy, unless technically infeasible. 
Where compliance with the requirements for accessible 
routes, entrances or toilet rooms would threaten or destroy the 
historic significance of the facility, as determined by the 
applicable governing authority, the alternative requirements 
of Sections 410.9.1 through 410.9.4 for that element shall be. 
permitted. 

Exception: Type B dwelling or sleeping units required by 
Section 1107 of the International Building Code are not 
required to be provided in historical buildings. 

410.9.1 Site arrival points. At least one accessible route 
from a site arrival point to an accessible entrance shall be 
provided. 

410.9.2 Multilevel buildings and facilities. An accessible 
route from an accessible entrance to public spaces on the 
level of the accessible entrance shall be provided. · 
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410.9.3 Entrances. At least one main entrance shall be 
accessible. 

Exceptions: 

1. If a main entrance cannot be made accessible, an 
accessible nonpublic entrance that is unlocked 
while the building is occupied .shall be provided; 
or 

2. If a main entrance cannot be made accessible, a 
locked accessible entrance with a notification 
system or remote monitoring shall be provided. 

Signs complying with Section 1111 of the Interna
tional Building Code shall be provided at the primary 
entrance and the accessible entrance. 

410.9.4 Toilet and bathing facilities. Where toilet rooms 
are provided, at least one accessible family or assisted-use 
toilet room complying with Section 1109.2.1 of the Inter
national Building Code shall be provided. 
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CHAPTERS 

CLASSIFICATION OF WORK 

SECTION 501 
GENERAL 

501.1 Scope. The provisions of this chapter shall be used in 
conjunction with Chapters 6 through 13 and shall apply to the 
alteration, repair, addition and change of occupancy of exist
ing structures, including historic and moved structures, as ref
erenced in Section 301.1.2. The work performed on an 
existing building shall be classified in accordance with this 
chapter. 

501.1.1 Compliance with other alternatives. Alterations, 
repairs, additions and changes of occupancy to existing 
structures shall comply with the provisions of Chapters 6 
through 13 or with one of the alternatives provided in Sec
tion 301.1. 

501.2 Work area. The work area, as defined in Chapter 2, 
shall be identified on the construction documents. 

SECTION 502 
REPAIRS 

502.1 Scope. Repairs, as defined in Chapter 2, include the 
patching or restoration or replacement of damaged materials, 
elements, equipment or fixtures for the purpose of maintain
ing such components in good or sound condition with respect 
to existing loads or performance requirements. 

502.2 Application. Repairs shall comply with the provisions 
of Chapter 6. 

502.3 Related work. Work on nondamaged components that 
is necessary for the required repair of damaged components 
shall be considered part of the repair and shall not be subject 
to the provisions of Chapter 7, 8, 9, 10 or 11. 

SECTION 503 
ALTERATION-LEVEL 1 

503.1 Scope. Level 1 alterations include the removal and 
replacement or the covering of existing materials, elements, 
equipment, or fixtures using new materials, elements, equip
ment, or fixtures that serve the same purpose. 

503.2 Application. Level 1 alterations shall comply with the 
provisions of Chapter 7. 

SECTION 504 
ALTERATION-LEVEL 2 

504.1 Scope. Level 2 alterations include the reconfiguration 
of space, the addition or elimination of any door or window, 
the reconfiguration or extension of any system, or the instal
lation of any additional equipment. 

504.2 Application. Level 2 alterations shall comply with the 
provisions of Chapter 7 for Level 1 alterations as well as the 
provisions of Chapter 8. 

SECTION 505 
ALTERATION-LEVEL 3 

505.1 Scope. Level 3 alterations apply where the work area 
exceeds 50 percent of the building area. I 
505.2 Application. Level 3 alterations shall comply with the 
provisions of Chapters 7 and 8 for Level 1and2 alterations, 
respectively, as well as the provisions of Chapter 9. 

SECTION 506 . 
CHANGE OF OCCUPANCY 

506.1 Scope. Change of occupancy provisions apply where 
the activity is classified as a change of occupancy as defined 
in Chapter 2. · 

506.2 Application. Changes of occupancy shall comply with 
the provisions 6f Chapter 10. 

SECTION 507 
ADDITIONS 

507.1 Scope. Provisions for additions shall apply where work 
is classified as an addition as defined in Chapter 2. 

507.2 Application. Additions to existing buildings shall com
ply with the provisions of Chapter 11. 

SECTION508 
HISTORIC BUILDINGS 

508.1 Scope. Historic building provisions shall apply to 
buildings classified as historic as defined in Chapter 2. 

508.2 Application. Except as specifically provided for in 
Chapter 12, historic buildings shall comply with applicable 
provisions of this code for the type of work being performed. 

SECTION 509 
RELOCATED BUILDINGS 

509.1 Scope. Relocated building provisions shall apply to 
relocated or moved buildings. 

509.2 Application. Relocated buildings shall comply with 
the provisions of Chapter 13. 
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CHAPTERS 

REPAIRS 

SECTION 601 
GENERAL 

601.1 Scope. Repairs as described in Section 502 shall com
ply with the requirements of this chapter. Repairs to historic 
buildings need only comply with Chapter 12. 

601.2 Conformance. The work shall not make the building 
less conforming than it was before the repair was undertaken. 

[BS] 601.3 Flood hazard areas. In flood hazard areas, 
repairs that constitute substantial improvement shall require 
that the building comply with Section 1612 of the Interna-

l tional Building Code, or Section R322 of the International 
Residential Code, as applicable, 

SECTION 602 
BUILDING ELEMENTS AND MATERIALS 

602.1 Existing building materials. Materials already in use 
in a building in compliance with requirements or approvals in 
effect at the time of their erection or installation shall be per
mitted to remain in use unless determined by the code official 
to render the building or structure unsafe or dangerous as 
defined in Chapter 2. 

602.2 New and replacement materials. Except as otherwise 
required or permitted by this code, materials permitted by the 
applicable code for new construction shall be used. Like 
materials shall be permitted for repairs and alterations, pro
vided no dangerous or unsafe condition, as defined in Chap
ter 2, is created. Hazardous materials, such as asbestos and 
lead-based paint, shall not be used where the code for new 
construction would not permit their use in buildings of simi
lar occupancy, purpose and location. 

602.3 Glazing in hazardous locations. Replacement glazing 
in hazardous locations shall comply with the safety glazing 
requirements of the International Building Code or Interna
tional Residential Code as applicable. 

Exception: Glass block walls, louvered windows, and jal
ousies repaired with like materials. 

SECTION603 
FIRE PROTECTION 

603.1 General. Repairs shall be done in a manner that main
tains the level of fire protection provided. 

SECTION604 
MEANS OF EGRESS 

604.1 General. Repairs shall be done in a manner that main
tains the level of protection provided for the means of egress. 
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SECTION 605 
ACCESSIBILITY 

605.1 General. Repairs shall be done in a manner that main
tains the level of accessibility provided. 

SECTION 606 
STRUCTURAL 

[BS] 606.1 General. Structural repairs shall be in compliance 
with this section and Section 601.2. Regardless of the extent 
of structural or nonstructural damage, dangerous conditions 
shall be eliminated. Regardless of the scope of repair, new 
structural members and connections used for repair or reha
bilitation shall comply with the detailing provisions of the 
International Building Code for new buildings of similar 
structure, purpose and location. 

[BS] 606.2 Repairs to damaged buildings. Repairs to dam
aged buildings shall comply with this section. 

4483 

[BS]. 606.2.1 Repairs for less than substantial struc
tural damage. For damage less than substantial struc
tural damage, the damaged elements shall be permitted to 
be restored to their predamage condition. 

[BS] 606.2.2 Substantial structural damage to vertical 
elements of the lateral force-resisting system. A build
ing that has sustained substantial structural damage to the 
vertical elements of its lateral force-resisting system shall 
be evaluated in accordance with Section 606.2.2.1, and 
either repaired in accordance with Section 606.2.2.2 or 
repaired and rehabilitated in accordance with Section 
606.2.2.3, depending on the results of the evaluation. 

Exceptions: 

1. Buildings assigned to Seismic Design Category 
A, B, or C whose substantial structural damage 
was not caused by earthquake need not be evalu
ated or rehabilitated for load combinations that 
include earthquake effects. 

2. One- and two-family dwellings need not be eval
uated or rehabilitated for load combinations that 
include earthquake effects. 

[BS] 606.2.2.1 Evaluation. The building shall be eval
uated by a registered design professional, and the eval
uation findings shall be submitted to the code official. 
The evaluation shall establish whether the damaged 
building, if repaired to its predamage state, would com
ply with the provisions of the International Building 
Code for load combinations that include wind or earth
quake effects, except that the seismic forces shall be the 
reduced International Building Code-level seismic 
forces. 
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[BS] 606.2.2.2 Extent of repair for compliant build
ings. If the evaluation establishes that the building in its 
predamage condition complies with the provisions of 
Section 606.2.2.1, then the damaged elements shall be 
permitted to be restored to their predamage condition. 

[BS] 606.2.2.3 Extent of repair for noncompliant 
buildings. If the evaluation does not establish that the 
building in its predamage condition complies with the 
provisions of Section 606.2.2.1, then the building shall 
be rehabilitated to comply with the provisions of this 
section. The wind loads for the repair and rehabilita
tion shall be those required by the building code in 
effect at the time of original construction, unless the 
damage was caused by wind, in which case the wind 
loads shall be in accordance with the International 
Building Code. The seismic loads for this rehabilitation 

. design shall be those required by the building code in 
effect at the time of original construction, but not less 
than the reduced International Building Code-level 
seismic forces. 

[BS] 606.2.3 Substantial structural damage to gravity 
load-carrying components. Gravity load-carrying com
ponents that have sustained substantial structural damage 
shall be rehabilitated to comply with the applicable provi
sions for dead and live loads in the International Building 
Code. Snow loads shall be considered if the substantial 
structural damage was caused by or related to snow load 
effects. Undamaged gravity load-carrying components 
that receive dead, live or snow loads from rehabilitated 
components shall also be rehabilitated if required to com
ply with the design loads of the rehabilitation design. 

[BS] 606.2.3.1 Lateral force-resisting elements. 
Regardless of the level of damage to gravity elements 
of the lateral force-resisting system, if substantial struc
tural damage to gravity load-carrying components was 
caused primarily by wind or seismic effects, then the 
building shall be evaluated in accordance with Section 
606.2.2.1 and, if honcompliant, rehabilitated in accor
dance with Section 606.2.2.3. 

Exceptions: 

1. Buildings· assigned to Seismic Design Cate
gory A, B, or C whose substantial structural 
damage was not caused by earthquake need 
not be evaluated or rehabilitated for load com
binations that include earthquake effects. 

2. One- and· two-family dwellings need not be 
evaluated or rehabilitated for load combina
tions that include earthquake effects. 

[BS] 606.2.4 Flood hazard areas. In flood hazard areas, 
buildings that have sustained substantial damage shall be 
brought into compliance with Section 1612 of the Interna
tional Building Code, or Section R322 of the International 
Residential Code, as applicable. 

SECTION 607 
ELECTRICAL 

607.1 Material. Existing electrical wiring and equipment 
undergoing repair shall be allowed to be repaired or replaced 
with like material. 

607.1.1 Receptacles. Replacement of electrical recepta
cles shall comply with the applicable requirements of Sec
tion 406.4(D) ofNFPA 70. 

607.1.2 Plug fuses. Plug fuses of the Edison-base type 
shall be used for replacements only where there is no evi
dence of over fusing or tampering per applicable require
ments of Section 240.51(B) ofNFPA 70. 

607.1.3 Nongrounding-type receptacles. For replace
ment of nongrounding-type receptacles with grounding
type receptacles and for branch circuits that do not have an 
equipment grounding conductor in the branch circuitry, 
the grounding conductor of a grounding-type receptade 
outlet shall be permitted to be grounded to any accessible 
point on the grounding electrode system or to any accessi
ble point on the grounding electrode conductor in accor
dance with Section 250.l30(C) ofNFPA 70. 

607.1.4 Group I-2 receptacles. Non-"hospital grade" 
receptacles in patient bed locations of Group I-2 shall be 
replaced with "hospital grade" receptacles, as required by 
NFPA 99 and Article 517 ofNFPA 70. 

607 .1.5 Grounding of appliances. Frames of electric 
ranges, wall-mounted ovens, counter-mounted cooking 
units, clothes dryers and outlet or junction boxes that are 
part of the existing branch circuit for these appliances shall 
be permitted to be grounded to the grounded circuit con
ductor in accordance with Section 250.140 ofNFPA 70. 

SECTION 608 
MECHANICAL 

608.1 General. Existing mechanical systems undergoing 
repair shall not make the building less conforming than it 
was before the repair was undertaken. 

608.2 Mechanical draft systems for manually fired appli
ances and fireplaces. A mechanical draft system shall be 
permitted to be used with manually fired appliances and fire
places where such a system complies with all of the following 
requirements: 

1. The mechanical draft device shall be listed and 
installed in accordance with the manufacturer's instal
lation instructions. 

2. A device shall be installed that produces visible and 
audible warning. upon failure of the mechanical draft 
device or loss of electrical power at any time that the 
mechanical draft device is turned on. This device shall 
'be equipped with a battery backup if it receives power 
from the building wiring. 
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3. A smoke detector shall be installed in the room with the 
appliance or fireplace. This device shall be equipped 
with a battery backup if it receives power from the 
building wiring. 

SECTION609 
PLUMBING 

609.1 Materials. Plumbing materials and supplies shall not 
be used for repairs that are prohibited in the International 
Plumbing Code. 

609.2 Water closet replacement. The maximum water con
sumption flow rates and quantities for all replaced water clos
ets shall be 1.6 gallons (6 L) per flushing cycle. 

Exception: Blowout-design water closets [3.5 gallons (13 
~, L) per flushing cycle]. 
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CHAPTER7 

ALTERATIONS-LEVEL 1 

SECTION 701 
GENERAL 

701.1 Scope. Level 1 alterations as described in Section 503 
shall comply with the requirements of this chapter. Level 1 
alterations to historic buildings shall comply with this chap
ter, except as modified in Chapter 12. 

701.2 Conformance. An existing building or portion thereof 
shall not be altered such that the building becomes less safe 

. than its existing condition. · 

Exception: Where the current level of safety or sanitation 
is proposed to be reduced, the portion altered shall con
form to the requirements of the International Building 
Code. 

[BS] 701.3 Flood hazard areas. inflood hazard areas, alter
ations that constitute substantial improvement shall require 
that the building comply with Section 1612 of the Interna
tional Building Code, or Section R322 of the International 
Residential Code, as applicable, 

·SECTION 702 
BUILDING ELEMENTS AND MATERIALS 

702.1 Interior finishes. All newly installed interior wall and 
ceiling finishes shall comply with Chapter 8 of the Interna
tional Building Code. 

702.2 Interior floor finish. New interior floor finish, includ
ing new carpeting used as an interior floor finish material, 
shall comply with Section 804 of the International Building 
Code. · 

702.3 Interior trim. All newly installed interior tri.rii materi
als shall comply with Section 806 of the International Build
ing Code. 

702.4 Window opening control devices. In Group R-2 or R-3 
buildings containing dwelling units and one- and two-family 
dwellings and townhouses regulated by the International Res
idential Code, window opening control devices complying 
with ASTM F 2090 shall be installed where an existing win
dow is replaced and where all of the following apply to the 
replacement window: 

1. The window is operable; 

2. The window replacement includes replacement of the 
sash and the frame; 

3. One of the following applies: 

3.1. In Group R-2 or R-3 buildings containing 
dwelling units, the top of the sill of the window 
opening is at a height less than 36 inches (915 
mm) above the finished floor; or 

3.2. In one- and two-family dwellings and town
houses regulated by the International Residen-

tial Code, the top sill of the window opening is 
at a height less than 24 inches (610 mm) above 
the finished floor; 

4. The window will permit openings that will· allow pas
sage of a 4-inch-diameter (102 mm) sphere when the 
window is in its largest opened position; and 

5. The vertical distance from the top of the sill of the win
dow opening to the finished grade or other surface 
below, on the exterior of the building, is greaterthan 72 
inches (1829 mm). 

The window opening control device, after operation to 
release the control device allowing the window to fully open, 
shall not reduce the minimum net clear opening area of the 
window unit to less than the area required by the Interna
tional Building Code. 

Exceptions: 

1 .. Operable windows where the top of the sill of the win
dow opening is located more than 7 5 feet (22 860 mm) 
above the finished grade or other surface below, on the 
exterior of the room, space or building, and that are 
provided with window fall prevention devices that 
comply with ASTM F 2006. 

2. Operable windows with openings that are provided 
with window fall prevention devices that comply 
with ASTM F 2090. 

702.5 Emergency escape and rescue openings. Where win
dows are required to provide emergency escape and rescue 
openings in Group R-2 and R-3 occupancies and one- and 
two-family dwellings and' townhouses regulated.by the Inter
na,tional Residential Code, replacement windows shall be 
exempt from the requirements of Sections 1030.2, 1030.3 and 
1030.5 of the International Building Code and Sections 
R310.21 and R310.2.3 of the International Residential Code 
accordingly, provided the replacement window is the manu
facturer's largest standard size window that will fit within the 
existing frame or existing rough opening. The replacement 
window shall be permitted to be of the same operating style 
as the existing window or a style that provides for an equal or 
greater window opening area than the existing window. 

Window opening control devices complying with ASTM F 
2090 shall be permitted for use on windows required to pro
vide emergency escape and rescue openings. 

702.6 Materials and methods. All new work shall comply 
with the materials and methods requirements in the Interna
tional Building Code, International Energy Conservation 
Code, International Mechanical Code, and International 
Plumbing Code, as applicable, that specify material stan
dards, detail of installation and connection, joints, penetra
tions, and continuity of any element, component, or system in 
the building. 
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ALTERATIONS-LEVEL 1 

[FG] 702.6.1 International Fuel Gas Code. The follow
ing sections of the International Fuel Gas Code shall con
stitute the fuel gas materials and methods requirements for 
Level 1 alterations. 

1. All of Chapter 3, entitled "General Regulations," 
except Sei::tions 303.7 and 306. 

2. All of Chapter 4, entitled "Gas Piping Installations," 
except Sections 401.8 and 402.3. 

2.1. Sections 401.8 and 402.3 shall apply when 
the work being performed increases the load 
on the system such that the existing pipe 
does not meet the size required by code. 
Existing systems that are modified shall not 
require resizing as long as the load on the 
system is not increased and the system 
length is not increased even if the altered 
system does not meet code minimums. 

3. All of Chapter 5, entitled "Chimneys and Vents." 

4. All of Chapter 6, entitled "Specific Appliances." 

SECTION 703 
FIRE PROTECTION 

703.l General. Alterations shall be done in a manner that 
maintains the level of fire protection provided. 

SECTION 704 
MEANS OF EGRESS 

704.1 General. Alterations shall be done in a manner that 
maintains the level of protection provided for the means of 
egress. 

SECTION 705 
ACCESSIBILITY 

705.l General. A facility that is altered shall comply with the 
applicable provisions in Sections 705.1.1 through 705.1.14, 
and Chapter 11 of the IntematiOnal Building Code unless it is 
technically infeasible. Where compliance with this section is 
technically infeasible, the alteration shall provide access to 
the maximum extent that is technically feasible. 

A facility that is constructed or altered to be accessible 
shall be maintained accessible during occupancy. 

Exceptions: 

1. The altered element or space is not required to be on 
an accessible route unless required by Section 705 .2. 

2. Accessible means of egress required by Chapter 10 
of the International Building Code are not required 
to be provided in existingfacilities. 

3. Type B dwelling or sleeping units required by Sec
tion 1107 of the International Building Code are not 
required to be provided in existing facilities under
going less than a Level 3 alteration. 

4. The alteration to Type A individually owned dwell
ing units within a Group R-2 occupancy shall meet 
the provisions for Type B dwelling units. 

705.1.1 Entrances. Where an alteration includes altera
tions to an entrance, and the facility has an accessible 
entrance on an accessible route, the altered entrance is not 
required to be accessible unless required by Section 705.2. 
Signs complying with Section 1111 of the International 
Building Code shall be provided. 

705.1.2 Elevators. Altered elements of existing elevators 
shall comply with ASME A17.1/CSA B44 and ICC 
Al17.1. Such elements shall also be altered in elevators 
programmed to respond to the same hall call control as the 
altered elevator. 

705.1.3 Platform lifts. Platform (wheelchair) lifts com
plying with ICC Al17.l and installed in accordance with 
ASME Al8.1 shall be permitted as a component of an 
accessible route. 

705.1.4 Ramps. Where steeper slopes than allowed by 
Section 1012.2 of the International Building Code are 
necessitated by space limitations, the slope of ramps in or 
providing access to existing facilities shall comply with 
Table 705.1.4. 

TABLE 705.1.4 
RAMPS 

SLOPE 

Steeper than 1:10 but not steeper than 1:8 
Steeper than 1:12 but not steeper than 1:10 

For SI: 1 inch= 25.4 mm. 

MAXIMUM 
RISE 

3 inches 
6 inches 

705.1.5 Dining areas. An accessible route to raised or 
sunken dining areas or to outdoor seating areas is not 
required provided that the same services and decor are 
provided in an accessible space usable by any occupant 
and not restricted to use by people with a disability, 

705.1.6 .Jury boxes and witness stands. In alterations, 
accessible wheelchair spaces are not required to be located 

. within the defined area of raised jury boxes or witness 
stands and shall be permitted to be located outside these 
spaces where ramp or lift access poses a hazard by restrict
ing or projecting into a required means of egress. 

705.1.7 Accessible dwelling or sleeping units. Where 
Group I-1, I-2, I-3, R-1, R-2 or R-4 dwelling or sleeping 
units are being altered, the requirements of Section 1107 
of the International Building Code for Accessible units I 
apply only to the quantity of the spaces being altered. 

705.1.8 Type A dwelling or sleeping units. Where more 
than 20 Group R-2 dwelling or sleeping units are being 
altered, the requirements of Section 1107 of the Interna
tional Building Code for Type A units and Chapter 9 of 
the International Building Code for visible alarms apply 
only to the quantity of the spaces being altered. 

705.1.9 Toilet rooms. Where it is technically infeasible to ( 1 

alter existing toilet and bathing rooms to be accessible, an 
accessible family or assisted-use toilet or bathing room 
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constructed in accordance with Section 1109.2.1 of the 
International Building Code is permitted. The family or 
assisted-use toilet or bathing room shall be located on the 
same floor and in the same area as the existing toilet or 
bathing rooms. At the inaccessible toilet and bathing 
rooms, directional signs indicating the location of the 
nearest family or assisted-use toilet room or bathing room 
shall be provided. These directional signs shall include the 
International Symbol of Accessibility and sign characters 
shall meet the visual character requirements in accordance 
with ICC Al17.1. 

705.1.10 Dressing, fitting and locker rooms. Where it is 
technically infeasible to provide accessible dressing, fit
ting, or locker rooms at the same location as similar types 
of rooms, one accessible room on the same level shall be 
provided. Where separate sex facilities are provided, 

. accessible rooms for each sex shall be provided. Separate 
·. sex facilities are not required where only unisex rooms are 

provided. 

705.1.11 Fuel dispensers. Operable parts ofreplacement 
fuel dispensers shall be permitted to be 54 inches (1370 
mm) maximum measured from the surface of the vehicular 
way where fuel dispensers are installed on existing curbs. 

705.1.12 Thresholds. The maximum height of thresholds 
at doorways shall be 3/ 4 inch (19.l mm). Such thresholds 
shall have beveled edges on each side. 

705.1.13 Extent of application. An alteration of an exist
ing element, space, or area of a facility shall not impose a 
requirement for greater accessibility than that which 
would be.required for new construction. Alterations shall 
not reduce or have the effect of reducing acces·sibility of a 
facility or portion of afacility. 

705.1.14 Amusement rides. Where the structural or oper
ational characteristics of an amusement ride are altered to 
the extent that the amusement ride's performance differs 
from that specified by the manufacturer or the original 
design, the amusement ride shall comply with require
ments for new construction in accordance with Section 
1110.4.8 of the International Building Code. 

705.2 Alterations affecting an area contaimng a primary 
function. Where an alteration affects the accessibility to a, or 
contains an area of, primary function, the route to the primary 
function area shall be accessible. The accessible route to the 

I primary function area shall include toilet facilities and drink
ing fountains serving the area of primary function. 

Exceptions: 

1. The costs of providing the accessible route are not 
required to exceed 20 percent of the costs of the 
alterations affecting the area of primary function. 

2. This provision does not apply to alterations limited 
solely to windows, hardware, operating controls, 
electrical outlets and signs. 

3. This provision does not apply to alterations limited 
solely to mechanical systems, electrical systems, 
installation or alteration of fire protection systems 
and abatement of hazardous materials. 

ALTERATIONS-LEVEL 1 

4. This provision does not apply to alterations under
taken for the primary purpose of increasing the 
accessibility of a facility. 

5. This provision does not apply to altered areas lim
ited to Type B dwelling and sleeping units. 

SECTION 706 
REROOFING 

[BS] 706.1 General. Materials and methods of application 
used for recovering or replacing an existing roof covering 
shall comply with the requirements of Chapter 15 of the 
International Building Code. 

Exception: Reroofing shall not be required to meet the 
minimum design slope requirement of one-quarter unit 
vertical in 12 units horizontal (2-percent slope) in Section 
1507 of the International Building Code for roofs that pro-
vide .positive roof drainage. · 

[BS] 706.2 Structural and construction loads. Structural 
roof components shall be capable of supporting the roof-cov
ering system and the material and equipment loads that will 
be encountered during installation of the system. 

[BS] 706.3 Recovering versus replacement. New roof cov
erings shall not be installed without first removing all exist
ing layers of roof coverings down to the roof deck where any 
of the following conditions occur: 

l. Where the existing roof or roof covering is water 
soaked or has deteriorated to the point that the existing 
roof or roof covering is not adequate as a base for addi
tional roofing. 

2. Where the existing roof covering is wood shake, slate, 
clay, cement or asbestos-cement tile. 

3. Where the existing roof has two.or more applications of 
any type of roof covering. 

Exceptions: 

1. Complete and separate roofing systems, such 
as standing-seam metal roof systems, that are 
designed to transmit the roof loads directly to 
the building's strµctural system and that do 
not rely on existing roofs and roof coverings 
for support, shall not require the removal of 
existing roof coverings. 

2. Metal panel, metal shingle and concrete and 
clay tile roof coverings shall be permitted to 
be installed over existing wood shake roofs 
when applied in accordance with Section 
706.4. 

3. The application of a new protective coating 
over an existing spray polyurethane foam 
roofing system shall be permitted without 
tear-off of existing roof coverings. 

4. Where the existing roof assembly includes an 
ice barrier membrane that is adhered to the 
roof deck, the existing ice barrier membrane 
shall be permitted to remain in place and cov-
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ei:ed with an additional layer of ice barrier 
membrane in accordance with Section 1507 of 
the International Building Code. 

[BS] 706.4 Roof recovering. Where the application of a new 
roof covering. over wood shingle or shake roofs creates a 
combustible concealed space, the entire existing surface shall 
be covered with gypsum board, mineral fiber, glass fiber or 
other approved materials securely fastened in place. 

[BS] 706.5 .Reinstallation of materials. Existing slate, clay 
or cement tile shall be permitted for reinstallation, except that 
damaged, cracked or broken slate or tile shall not be rein
stalled. Existing vent flashing, metal edgings, drain outlets, 
collars and metal counterflashings shall not be reinstalled 
where rusted, damaged or deteriorated. Aggregate surfacing 
materials shall not be reinstalled. 

[BS] 706.6 Flashings. Flashings shall be reconstructed in 
accordance with approved manufacturer's installation 
instructions. Metal flashing to which bituminous materials 
are to be adhered shall be primed prior to installation. 

SECTION 707 
STRUCTURAL 

[BS] 707.1 General. Where alteration work includes 
replacement of equipment that is supported by the building or 
where a reroofing permit is required, the provisions of this 
section shall apply. 

[BS] 707.2 Addition or replacement of roofing or replace
ment of equipment. Where addition or replacement of roof
ing or replacement of equipment results in additional dead 
loads, structural components supporting such reroofing or 
equipment shall comply with the gravity load requirements of 
the International Building Code. 

Exceptions: 

1. Structural elements where the additional dead load 
from the roofing or equipment does not increase the 
force in the element by more than 5 percent. 

2. Buildings constructed in accordance with the Inter
national Residential Code or the conventionill light
frame construction methods of the International 
Building Code and where the dead load from the 
roofing or equipment is not increased by more than 
5 percent. 

3. Addition of a second layer of roof covering weigh
ing 3 pounds per square foot (0.1437 kN/m2) or less 
over an existing, single layer ofroof covering. 

[BS] 707.3 Additional requirements for reroof permits. 
The requirements of this section shall apply to alteration 
work requiring reroof permits. 

[BS] 707.3.1 Bracing for unreinforced masonry bear
ing wall parapets. Where a permit is issued for reroofing 
for more than 25 percent of the roof area of a building 
assigned to Seismic Design Category D, E or F that has 
parapets constructed of unreinforced masonry, the work 
shall include installation of parapet bracing to resist the 
reduced International Building Code level seismic forces 

as specified in Section 301.1.4.2 of this code, unless an 
evaluation demonstrates compliance of such items. 

[BS] 707.3.2 Roof diaphragms resisting wind loads in 
high-wind regions. Where roofing materials are removed 
from more than 50 percent of the roof diaphragm or sec
tion of a building located where the ultimate design wind I 
speed, v.11, determined in accordance with Figure 
1609.3(1) of the International Building Code, is greater 
than 115 mph (51 mis) or in a special wind region, as 
defined in Section 1609 of the International Building 
Code, roof diaphragms, connections of the roof diaphragm 
to roof framing members, and roof-to-wall connections 
shall be evaluated for the wind loads specified in the Inter
national Building Code, including wind uplift. If the dia
phragms and connections in their current condition are not 
capable of resisting at least 7 5 percent of those wind loads, 
they shall be replaced or strengthened in accordance with 
the loads specified in the International Building Code. 

SECTION 708 
ENERGY CONSERVATION 

708.1 Minimum requirements. Level 1 alterations to exist
ing buildings or structures are permitted without requiring the 
entire building or structure to comply with the energy 
requirements of the International Energy Conservation Code 
or International Residential Code. The alterations shall con
form to the energy requirements of the International Energy 
Conservation Code or International Residential Code as they 
relate to new construction only. 

( 
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SECTION801 
GENERAL 

801.1 Scope. Level 2 alterations as described in Section 504 
shall comply with the requirements of this chapter. 

Exception: Buildings in which the reconfiguration is 
exclusively the result of compliance with the accessibility 
requirements of Section 705.2 shall be permitted to com
ply with Chapter 7. 

801.2 Alteration Level 1 compliance. In addition to the 
requirements of this chapter, all work shall comply with the 
requirements of Chapter 7. 

801.3 Compliance. All new construction elements, compo
nents, systems, and spaces shall comply with the require
ments of the International Building Code. 

Exceptions: 

1. Windows may be added without requiring compli
ance with the light and ventilation requirements of 
the International Building Code. 

2. Newly installed electrical equipment shall comply 
with the requirements of Section 808. 

3. The length of dead-end corridors in newly con
structed spaces shall only be required to comply 
with the provisions of Section 805.6. 

4. The minimum ceiling height of the newly created 
habitable and occupiable spaces and corridors shall 
be 7 feet (2134 mm). 

$ECTION 802 
SPECIAL USE AND OCCUPANCY 

802.1 General. Alteration of buildings classified as special . 
use and occupancy as described in the International Building. 
Code shall comply with the requirements of Section 801.1 
and the scoping provisions of Chapter 1 where applicable. 

SECTION 803 
BUILDING ELEMENTS AND MATERIALS 

803.l Scope. The requirements of this section are limited to 
work areas in which Level 2 alterations are being performed 
and shall apply beyond the work area where specified. 

803.2 Vertical openings. Existing vertical openings shall 
comply with the provisions of Sections 803.2.1, 803.2.2 and 
803.2.3. 

803.2.1 Existing vertical openings. All existing interior 
vertical openings connecting two or more floors shall be· 
enclosed with· approved assemblies having a fire-resis-
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tance rating of not less than 1 hour with approved opening 
protectives. 

Exceptions: 

1. Where vertical opening enclosure is not 
required by the International Building Code or 
the International Fire Code. 

2. Interior vertical openings other than stairways 
may be blocked at the floor and ceiling of the 
work area by in~tallation of not less than 2 
inches (51 II1111) of solid wood or equivalent 
construction. 

3. The enclosure shall not be required where: 

3.1. Connecting the main floor and mezza
nines; or 

3.2. All of the following conditions are met: 

3.2.1. The communicating area has a 
low hazard occupancy or has 
a moderate hazard occupancy 
that is protected throughout 
by an automatic sprinkler 
system. 

3.2.2. The lowest or next to the 
lowest level is a street floor. 

3.2.3. The entire area is open and 
unobstructed in a manner such 
that it may be assumed that a 
fire in any part of the 
interconnected spaces will be 
readily obvious to all of the 
occupants. 

3.2.4. Exit capacity is sufficient to 
provide egress simultaneously 
for all occupants of all levels 
by considering all areas to be 
a single floor area for the 
deterniination of required exit 
capacity. 

3.2.5. Each floor level, considered 
separately, has at least one
half of its individual required 
exit capacity provided by an 

. exit or exits leading directly 
out of that level without 
having to traverse another 
communicating floor level or 
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be exposed to the smoke or 
fire spreading from another 
communicating floor level. 

4. In Group A occupancies, a minimum 30-minute 
enclosure shall be provided to protect all verti
cal openings not exceeding three stories. 

5. In Group B occupancies, a minimum 30-minute 
enclosure shall be provided to protect all verti
cal openings not exceeding three stories. This 
enclosure, or the enclosure specified in Section 
803.2.1, shall not be required in the following 
locations: 

5.1. Buildings not exceeding 3,000 square 
feet (279 m2

) per floor. · 

5.2. Buildings protected throughout by an 
approved automatic fire sprinkler sys
tem. 

6. In Group E occupancies, the enclosure shall not 
be required for vertical openings not exceeding 
three stories when the building is protected 
throughout by an approved automatic fire sprin
kler system. 

7. In Group F occupancies, the enclosure shall not 
be required in the following locations: 

7 .1. Vertical openings not exceeding three 
stories. 

7 .2. Special purpose occupancies where nec
essary for manufacturing operations and 
direct access is provided to at least one 
protected stairway. 

7.3. Buildings protected throughout by an 
approved automatic sprinkler system. 

8. In Group H occupancies, the enclosure shall not 
be required for vertical openings not exceeding 
three stories where necessary for manufacturing 
operations and every floor level has· direct 
access to at least two remote enclosed stairways 
or other approved exits. 

9. In Group M occupancies, a minimum 30-minute 
enclosure shall be provided to protect all verti
cal openings not exceeding three stories. This 
enclosure, or the enclosure specified in Section 
803.2.1, shall not be required in the following 
locations: 

9.1. Openings connecting only two floor lev
els. 

9 .2. Occupancies protected throughout by an 
approved automatic sprinkler system. 

10. In Group R-1 occupancies, the enclosure shall 
not be required for vertical openings not 
exceeding three stories in the following loca
tions: 

10.1. Buildings protected throughout by an 
approved automatic sprinkler system. 
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10.2. Buildings with less than 25 dwelling 
units or sleeping units where every 
sleeping ·room above the second floor 
is provided with direct access to a fire 
escape or other approved second exit 
by means of an approved exterior door 
or window having a sill height of not 
greater than 44 inches (1118 mm) and 
where: 

10.2.1. Any exit access corridor 
exceeding 8 feet (2438 mm) 
in length that serves two 
means of egress, one of 
which is an unprotected 
vertical opening, shall have 
at least one of the means of 
egress separated from the 
vertical opening by a 1-hour 
fire barrier; and 

10.2.2. The building is protected 
throughout by an automatic 
fire alarm system, installed 
and supervised in accordance 
with the International 
Building Code. 

11. In Group R-2 occupancies, a minimum 30-min
ute enclosure shall be provided to protect all 
vertical openings not exceeding three stories. 
This enclosure, or the enclosure specified in 
Section 803.2.1, shall not be required in the fol
lowing locations: 

11. l. Vertical openings not exceeding two 
stories with not more than four dwell
ing units per floor .. 

11.2. Buildings protected throughout by an 
approved automatic sprinkler system. 

11.3. Buildings with not more than four 
dwelling units per floor where every 
sleeping room above the second floor 
is provided with direct access to a fire · 
escape or other approved second exit 
by means of an approved exterior door 
or window having a sill height of not 
greater than 44 inches (1118 mm) and 
the building is protected throughout by 
an automatic fire alarm system com
plying with Section 804.4. 

12. One- and two-family dwellings. 

13. Group S occupancies where connecting not 
more than two floor levels or where connecting 
not more than three floor levels and the struc
ture is equipped throughout with an approved 
automatic sprinkler system. 

14. Group S occupancies where vertical opening 
protection is not required for open parking 
garages and ramps. 
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803.2.2 Supplemental shaft and floor opening enclo
sure reqnirements. Where the work area on any floor 
exceeds 50 percent of that floor area, the enclosure 
requirements of Section 803.2 shall apply to vertical open
ings other than stairways throughout the floor. 

Exception: Vertical openings located in tenant spaces 
that are entirely outside the work area. 

803.2.3 Supplemental stairway enclosure require· 
ments. Where the work area on any floor exceeds 50 per
cent of that floor area, stairways that are part of the means 
of egress serving the work area shall, at a minimum, be 
enclosed with smoke-tight construction on the highest 
work area floor and all floors below. 

Exception: Where stairway enclosure is not required 
by the International Building Code or the International 
Fire Code. 

803.3 Smoke compartments. In Group I-2 occupancies 
where the work area is on a story used for sleeping rooms for 
more than 30 patients, the story shall be divided into not less 
than two compartments by smoke barrier walls in accordance 
with Section 407 .5 of the International Building Code as 
required for new construction. 

803.4 Interior finish. The interior finish of walls and ceilings 
in exits and corridors in any work area shall comply with the 
requirements of the International Building Code. 

Exception: Existing interior finish materials that do not 
comply with the interior finish requirements of the Inter
national Building Code shall be permitted to be treated 
with an approved fire-retardant coating in accordance with 
the manufacturer's instructions to achieve the required rat
ing. 

803.4.1 Supplemental interior finish requirements. 
Where the work area on any floor exceeds 50 percent of 
the floor area, Section 803.4 shall also apply to the interior 
finish in exits and corridors serving the work area 
throughout the floor. 

Exception: Interior finish within tenant spaces that are 
entirely outside the work area. 

803.5 Guards. The requirements of Sections 803.5.1 and 
803.5.2 shall apply in all work areas. 

803.5.1 Minimum requirement. Every portion of a floor, 
such as a balcony or a loading dock, that is more than 30 
inches (762 mm) above the floor or grade below and is not 
provided with guards, or those in which the existing 
guards are judged to be in danger of collapsing, shall be 
provided with guards. 

803.5.2 Design. Where there are no guards or where exist
ing guards must be replaced, the guards shall be designed 
and installed in accordance with the International Building 
Code. 

1
803.6 Fire-resistance ratings. Where approved by the code 
official, buildings where an automatic sprinkler system 
installed in accordance with Section 903.3.1.l or 903.3.1.2 of 
the International Building Code has been added, and the 
building is now sprinklered throughout, the required fire-
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resistance ratings of building elements and materials shall be 
permitted to meet the requirements of the current building 
code. The building is required to meet the other applicable 
requirements of the International Building Code. 

Plans, investigation and evaluation reports, and other data 
shall be submitted indicating which building elements and 
materials the applicant is requesting the code official to 
review and approve for determination of applying the current 
building code fire-resistance ratings. Any special construc
tion features, including fire-resistance-rated assemblies and 
smoke-resistive assemblies, conditions of occupancy, means
of-egress conditions, fire code deficiencies, approved modifi
cations or approved alternative materials, design and methods 
of construction, and equipment applying to the building that 
impact required fire-resistance ratings shall be identified in 
the evaluation reports submitted. 

SECTION 804 
FIRE PROTECTION 

804.1 Scope. The requirements of this section shall be limited 
to work areas in which Level ·2 alterations are being per
formed, and where specified they shall apply throughout the 
floor on which the work areas are located or otherwise 
beyond the work area. 

804.1.1 Corridor ratings. Where an approved automatic 
sprinkler system is installed throughout the story, the 
required fire-resistance rating for any corridor located on 
the story shall be permitted to be reduced in accordance 
with the International Building Code. In order to be con
sidered for a corridor rating reduction, such system shall 
provide coverage for the stairway landings serving the I 
floor and the intermediate landings immediately below. 

804.2 Automatic sprinkler systems. Automatic sprinkler 
systems shall be provided in accordance with the require
ments of Sections 804.2.1 through 804.2.5. Installation 
requirements shall be in accordance with the International 
Building Code. 

804.2.1 High-rise buildings. In high-rise buildings, work 
areas that have exits or corridors shared by more than one 
tenant or that have exits or corridors serving an occupant 
load greater than 30 shall be provided with automatic 
sprinkler protection in the entire work area where the work 
area is located on a floor that has a sufficient sprinkler 
water supply system from an existing standpipe or a sprin
kler riser serving that floor. 

804.2.1.1 Supplemental automatic sprinkler system 
requirements. Where the work area on any floor 
exceeds 50 percent of that floor area, Section 804.2.1 
shall apply to the entire floor on which the work area is 
located. 

Exception: Occupied tenant spaces that are entirely 
outside the work area. 

804.2.2 Groups A, B, E, F-1, H, I, M, R-1, R-2, R-4, S-1 
and S-2. In buildings with occupancies in Groups A, B, E, 
F-1, H, I, M, R-1, R-2, R-4, S-1 and S-2, work areas that 
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have exits or corridors shared by more than one tenant or 
that have exits or corridors serving an occupant load 
greater than 30 shall be provided with automatic sprinkler 
protection where all of the following conditions occur: 

1. The work area is required to be provided with auto
matic sprinkler protection in accordance with the 
International Building Code as applicable to new 
cqnstruction; and 

2. The work area exceeds 50 percent of the floor area. 

Exception: If the building does not have suffi
cient municipal water supply for design of a fire 
sprinkler system available to the floor without 
installation of a new fire pump, work areas shall 
be protected by an automatic smoke detection 
system throughout all occupiable spaces other. 
than sleeping units or individual dwelling units 
that activates the occupant notification system in 
accordance with Sections 907.4, 907.5 and 907.6 
of the International Building Code. 

804.2.2.1 Mixed uses. In work areas containing mixed 
uses, one or more of which requires automatic sprinkler 
protection in accordance with Section 804.2.2, such 
protection shall not be required throughout the work 
area provided that the uses requiring such protection 
are separated from those not requiring protection by 
fire-resistance-rated construction having a minimum 2-
hour rating for Group H and a minimum 1-hour rating 
for all other occupancy groups. 

804.2.3 Windowless stories. Work located in a window
less story, as determined in accordance with the Interna
tional Building Code, shall be sprinklered where the work 
area is required to be sprinklered under the provisions of 
the International Building Code for newly constructed 
buildings and the building has a sufficient municipal water 
supply without installation of a new fire pump. 

804.2.4 Other required automatic sprinkler systems. In 
buildings and areas listed in Table 903.2.11.6 of the Inter
national Building Code, work areas that have exits or cor
ridors shared by more than one tenant or that have exits or 
corridors serving an occupant load greater than 30 shall be 
provided with an automatic sprinkler system under the fol
lowing conditions: 

1. The work area is required to be provided with an 
automatic sprinkler system in accordance with the 
International Building Code applicable to new con
struction; and 

2. The building has sufficient municipal water supply 
for design of an automatic sprinkler system avail
able to the floor without installation of a new fire 
pump. 

804.2.5 Supervision. Fire sprinkler systems required by 
this section shall be supervised by one of the following 
methods: 

1. Approved central station system in accordance with 
NFPA 72; 

2. Approved proprietary system in accordance with 
NFPA 72; 

3. Approved remote station system of the jurisdiction 
in accordance with NFPA 72; or 

4. When approved by the code official, approved local 
alarm service that will cause the sounding of an 
'alarm in accordance with NFP A 72. 

Exception: Supervision is not required for the follow
ing: 

1. Underground gate valve with roadway boxes. 

2. Halogenated extinguishing systems. 

3. Carbon dioxide extinguishing systems. 

4. Dry- and wet-chemical extinguishing systems. 

5. Automatic sprinkler systems installed in accor
dance with NFPA 13R where a common supply 
main is used to supply both domestic and auto
matic sprinkler systems and a separate shutoff 
valve for the automatic sprinkler system is not 
provided. 

804.3 Standpipes. Where the work area includes exits or 
corridors shared by more than one tenant and is located more 
than 50 feet (15 240 mm) above or below the lowest level of 
fire department access, a standpipe system shall be provided. 
Standpipes shall have an approved fire department connec
tion with hose connections at each floor level above or below 
the lowest level of fire department access. Standpipe systems 
shall be installed in accordance with the International Build
ing Code. 

Exceptions: 

1. No pump shall be required provided that the stand-
. pipes are capable of accepting delivery hy fire 

department apparatus of a minimum of 250 gallons 
per minute (gpm) at 65 pounds per square inch (psi) 
(946 Lim at 448KPa) to the topmost floor in build
ings equipped throughout with an automatic sprin
kler system or a minimum of 500 gpm at 65 psi 
(1892 Lim at 448KPa) to the topmost floor in all 
other buildings. Where the standpipe terminates 
below the topmost floor, the standpipe shall be 
designed to meet (gpm/psi) (L/m/KPa) requirements 
of this exception for possible future extension of the 
standpipe. 

2. The interconnection of multiple standpipe risers 
shall not be required. · 

804.4 Fire alarm and detection. An approved fire alarm sys
tem shall be installed in accordance with Sections 804.4.1 
through 804.4.3. Where automatic sprinkler protection is pro
vided in accordance with Section 804.2 and is connected to 
the building fire alarm system, automatic heat detection shall 
not be required. 

An approved automatic fire detection system shall be 
installed in accordance with the provisions of this code and 
NFPA 72. Devices, combinations of devices, appliances, and 
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equipment shall be approved. The automatic fire detectors 
shall be smoke detectors, except that an approved alternative 
type of detector shall be installed in spaces such as boiler 
rooms, where products of combustion are present during nor
mal operation in sufficient quantity to actuate a smoke detec
tor. 

804.4.1 Occupancy requirements. A fire alarm system 
shall be installed in accordance with Sections 804.4.1.l 
through 804.4.1.7. Existing alarm-notification appliances 
shall be automatically activated throughout the building. 
Where the building is not equipped with a fire alarm sys
tem, alarm-notification appliances within the work area 
shall be provided and automatically activated. 

Exceptions: 

1. Occupancies with an existing, previously 
approved fire alarm system. 

2. Where selective notification is permitted, alarm
notification appliances shall be automatically 
activated in the areas selected. 

804.4.1.1 Group E. A fire alarm system shall be 
installed in work areas of Group E occupancies as 
required by the International Fire Code for existing 
Group E occupancies. 

804.4.1.2 Group 1-1. A fire alarm system shall be 
installed in work areas of Group I-1 residential care/ 
assisted living facilities as required by the International 
Fire Code for existing Group I-1 occupancies. 

804.4.1.3 Group 1-2. A fire alarm system shall be 
installed throughout Group I-2 occupancies as required · 
by the International Fire Code. 

804.4.1.4 Group 1-3. A fire alarm system shall be 
installed in work areas of Group I-3 occupancies as 
required by the International Fire Code. 

804.4.1.5 Group R-1. A fire alarm system shall be 
installed in Group R-1 occupancies as required by the 
International Fire Code for existing Group R-1 occu
pancies. 

804.4.1.6 Group R-2. A fire alarm system shall be 
installed in work areas of Group R-2 apartment build
ings as required by the International Fire Code for 
existing Group R-2 occupancies. 

804.4.1.7 Group R-4. A fire alarm system shall be 
installed in work areas. of Group R-4 residential care/ 
assisted living facilities as required by the International 
Fire Code for existing Group R-4 occupancies. 

804.4.2 Supplemental fire alarm system requirements. 
Where the work area on any floor exceeds 50 percent of 
that floor area, Section 804.4.1 shall apply throughout the 
floor. 

Exception: Alarm-initiating and notification appli
ances shall not be required to be installed in tenant 
spaces outside of the work area. 

804.4.3 Smoke alarms. Individual sleeping units and indi
vidual dwelling units in any work area in Group Rand I~ 1 
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occupancies shall be provided with smoke alarms in accor
dance with the International Fire Code. 

Exception: Interconnection of smoke alarms outside of 
the work area shall not be required. 

SECTION 805 
MEANS OF EGRESS 

805.1 Scope. The requirements of this section shall be limited 
to work areas that include exits or corridors shared by more 
than one tenant within the work area in which Level 2 altera
tions are being performed, and where specified they shall 
apply throughout the floor on which the work areas are 
located or otherwise beyond the work area. 

805.2 General. The means of egress shall comply with the 
requirements of this section. 

Exceptions: 

1. Where the work area and the means of egress serv
ing it complies with NFP A 101. 

2. Means of egress conforming to the requirements of 
the building code under which the.building was con
structed shall be considered compliant means of 
egress if, in the opinion of the code official, they do 
not constitute a distinct hazard to life. · 

805.3 Number of exits. The number of exits shall be in 
accordance with Sections 805.3.l through 805.3.3. 

805.3.l Minimum number. Every story utilized for 
human occupancy on which there is a work area that 
includes exits or corridors shared by more than one tenant 
within the work area shall be provided with the minimum 
number of exits based on the occupancy and the occupant 
load in accordance with the International Building Code. 
In addition, the exits shall comply with Sections 805.3.1.l 
and 805.3.1.2. 

805.3.1.1 Single-exit buildings. Only one exit is 
required from buildings and spaces of the following 
occupancies: 

1. In Group A, B, E, F, M, U and S occupancies, a 
single exit is permitted in the story at the level 
of exit discharge when the occupant load of the 
story does not exceed 50 and the exit access 
travel distance does not exceed 75 feet (22 860 
mm). 

2. Group B, F-2, and S-2 occupancies not more 
than two stories in height that are not greater 
than 3,500 square feet per floor (326 m2

), when 
the exit access travel distance does not exceed 
75 feet (22 860 mm). The minimum fire-resis
tance rating of the exit enclosure and of the 
opening protection shall be 1 hour. 

3. Open parking structures where vehicles are 
mechanically parked. 

4. In Group R-4 occupancies, i:he maximum occu- I 
pant load excluding staff is 16. 
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5. Groups R-1 and R-2 not more than two stories 
in height, when there are not more than four 
dwelling units per floor and the exit access 
travel distance does not exceed 50 feet (15 240 
mm). The minimum fire-resistance rating of the 
exit enclosure and of the opening protection 
shall be 1 hour. 

6. In multilevel dwelling units in buildings of 
occupancy Group R-1 or R-2, an exit shall not 
be required from every level of the dwelling 
unit provided that one of the following condi
tions is met: 

6.1. The travel distance within the dwelling 
unit does not exceed 75 feet (22 860 mm); 
or 

6.2. The building is not more than three stories 
in height and all third-floor space is part 
of one or more dwelling units located in 
part on the second floor; and no habitable 
room within any such dwelling unit shall 
have a travel distance that exceeds 50 feet 
(15 240 mm) from the outside of the hab
itable room entrance door to the inside of 
the entrance door to the dwelling unit. 

7. In Group R-2, H-4, H-5 and I occupancies and 
in rooming houses and child care centers, a sin
gle exit is permitted in a one-story building with 
a maximum occupant load of 10 and the exit 
access travel distance does not exceed 75 feet 
(22 860 mm). 

8. In buildings of Group R-2 occupancy that .are 
equipped throughout with an automatic fire 
sprinkler system, a single exit shall be permitted 
from a basement or story below grade if every 
dwelling unit on that floor is equipped with an 
approved window providing a clear.opening of 
at least 5 square feet (0.47 m2

) in area, a mini
mum net clear opening of 24 inches (610 mm) 
in height and 20 inches (508 mm) in width, and 
a sill height of not more than 44 inches (1118 
mm) above the finished floor. 

9. In buildings of Group R-2 occupancy of any 
height with not more than four dwelling units 
per floor; with a smokeproof enclosure or out
side stairway as an exit; and with such exit 
located within 20 feet (6096 mm) of travel to 
the entrance doors to all dwelling units served 
thereby. 

10. In buildings of Group R-3 occupancy equipped 
throughout with an automatic fire sprinkler sys
tem, only one exit shall be required from base
ments or stories below grade. 

805.3.1.2 Fire escapes required. For other. than Group 
I-2, where more than one exit is required, an existing or 
newly constructed fire escape complying with Section 
805.3.1.2.l shall be accepted as providing one of the 
required means of egress. 

4496 

805.3.1.2.l Fire escape access and details. Fire 
escapes shall comply with all of the following 
requirements: 

1. Occupants shall have unobstructed access to 
the fire escape without having to pass through 
a room subject to locking. 

2. Access to a new fire escape shall be through a 
door, except that windows shall be permitted 
to provide access from single dwelling units or 
sleeping units in Group R-1, R-2 and I-1 occu
pancies or to provide access from spaces hav
ing a maximum occupant load of 10 in other 
occupancy classifications. 

2.1. The window shall have a minimum net 
clear opening of 5.7 square feet (0.53 
m2

) or 5 square feet (0.46 m2
) where 

located at grade. 

2.2. The minimum net clear opening height 
shall be· 24 inches (610 mm) and net 
clear opening width shall be 20 inches 
(508 mm). 

2.3. The bottom of the clear opening shall 
not be greater than 44 inches (1118 
mm) above the floor. 

2.4. The operation of the window shall 
comply with the operational 
constraints of the International 
Building Code. 

3. Newly constructed fire escapes shall be per
mitted only where exterior stairways cannot I 
be utilized because of lot lines limiting the 
stairway size or because of the sidewalks, I 
alleys, or roads at grade level. 

4. Openings within 10 feet (3048 mm) of fire 
escape stairways shall be protected by fire I 
assemblies having minimum 3

/ 4-hour fire
resistance ratings. 

Exception: Opening protection shall not be 
required in buildings equipped throughout 
with an approved automatic sprinkler sys
tem. 

5. In all buildings of Group E occupancy, up to 
and including the 12th grade, buildings of 
Group I occupancy, rooming houses and 
childcare centers, ladders of ·any type are pro
hibited on fire escapes used as a required 
means of egress. 

805.3.1.2.2 Construction; The fire escape shall be 
designed to support a live load of 100 pounds per 
square foot (4788 Pa) and shall be constructed of 
steel or other approved noncombustible materials. 
Fire escapes constructed of wood not less than nom
inal 2 inches (51 mm) thick are permitted on build
ings of Type V construction. Walkways and railings 
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. located over or supported by combustible roofs in 
buildings of Types ID and IV construction are per
mitted to be of wood not less than nominal 2 inches 
(51 mm) thick. 

805.3.1.2.3 Dimensions. Stairways shall be at least 
22 inches (559 mm) wide with ·risers not more than, 
and treads not less than, 8 inches (203 mm). Land
ings at the foot of stairways shall be not less than 40 
inches (1016 mm) wide by 36 inches (914 mm) long 
and located not more than 8 inches (203 mm) below 
the door. 

805.3.2 Mezzanines. Mezzanines in the work area and 
with an occupant load of more than 50 or in which the 
travel distance to an exit exceeds 75 feet (22 860 mm) 
shall have access to at least two independent means of 
egress. 

Exception: Two independent means of egress are not 
required where the travel distance to an exit does not 
exceed 100 feet (30 480 mm) and the building is pro
tected thr.oughout with an automatic sprinkler system. 

805.3.3 Main entrance-Group A. All buildings of 
Group A with an occupant load of 300 or more shall be 
provided with a main entrance capable of serving as the 
main exit with an egress capacity of at least one-half of the 
total occupant load. The remaining exits shall be capable 
of providing one-half of the total required exit capacity. 

Exception: Where there is no well-defined main exit or 
where multiple main exits are provided, exits shall be 
permitted to be distributed around the perimeter of the 
building provided that the total width of egress is not 
less than 100 percent of the required width. 

805.4 Egress doorways. Egress doorways in any work area 
shall comply with Sections 805.4.1through805.4.5. 

805.4.1 Two egress doorways required.Work areas shall 
be provided with two egress doorways in accordance with 
the requirements of Sections 805.4.1.1 and 805.4.1.2. 

805.4.1.1 Occupant load and travel distance. In any 
work area, all rooms and spaces having an occupant 
load greater than 50 or in which the travel distance to 
an exit exceeds 75 feet (22 860 mm) shall have a mini
mum of two egress doorways. 

Exceptions: 

1. Storage rooms having a maximum occupant 
load of 10. 

2. Where the work area is served by a single exit 
in accordance with Section 805.3.1.l. 

805.4.1.2 Group 1-2. In buildings of Group I-2 occu
pancy, any patient sleeping room or suite of patient 
rooms greater than 1,000 square feet (93 m2

) within the 
work area shall have a minimum of two egress door
ways. 

805.4.2 Door swing. In the work area and in the egress 
path from any work area to the exit discharge, all egress 
doors serving an occupant load greater than 50 shall swing 
in the direction of exit travel. 

ALTERATIONS-LEVEL 2 

805.4.2.1 Supplemental requirements for door 
swing. Where the work area exceeds 50 percent of the 
floor area, door swing shall comply with Section 
805.4.2 throughout the floor. 

Exception: Means of egress within or serving only a 
tenant space that is entirely outside the work area. 

805.4.3 Door closing. In any work area, all doors opening 
onto an exit passageway at grade or an exit stairway shall I 
be self-closing or automatic-closing by listed closing 
devices. 

Exceptions: 

l. Where exit enclosure is not required by the Inter
natiqnal Building Code. 

2. Means of egress within or serving only a tenant 
space that is entirely outside the work area. 

805.4.3.l Supplemental requirements for door clos
ing; Where the work area exceeds 50 percent of the 
floor area, doors shall comply with Section 805.4.3 
throughout the exit stairway from the work area to, and I 
including, the level of exit discharge. 

805.4.4 Panic hardware. In any work area, and in the 
egress path from any work area to the exit discharge, in 
buildings or portions thereof of Group A assembly occu
pancies with an occupant load greater than 100, all 
required exit doors equipped with latching devices shall be 
equipped with approved panic hardware. 

805.4.4.1 Supplemental requirements for panic 
hardware. Where the work area exceeds 50 percent of 
the floor area, panic hardware shall comply with Sec
tion 805.4.4 throughout the floor. 

Exception: Means of egress within a tenant space 
that is entirely outside the work area. 

805.4.5 Emergency power source in Group 1-3 •. Power
operated sliding doors or power-operated locks for swing
ing doors shall be operable by a manual release mecha
nism at the door. Emergency power shall be provided for 
the doors and locks in accordance with Section 2702 of the 
International Building Code. 

Exceptions: 

1. Emergency power is not required in facilities with 
10 or fewer locks complying with the exception to 
Section 408.4.1 of the International Building Code. 

2. Emergency power is not required where remote 
mechanical operating releases are provided. 

805.5 Openings in corridor walls. Openings in corridor 
walls in any work area shall comply with Sections 805.5.1 
through 805.5.4. · 

Exception: Openings in corridors where such corridors 
are not required to be rated in accordance with the Interna
tional Building Code. 

805.5.1 Corridor doors. Corridor doors in the work area 
shall not be constructed of hollow core wood and shall not 
contain louvers. All dwelling unit or sleeping unit corridor 
doors in work areas in buildings of Groups R-1, R-2, and 
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I-1 shall be at least 13
/ 8-inch (35 mm) solid core wood or 

approved equivalent and shall not have any glass panels, 
other than approved wired glass or other approved glazing 
material in metal frames. All dwelling unit or sleeping unit 
corridor doors in work areas in buildings of Groups R-1, 
R-2, and I-1 shall be equipped with approved door closers. 
All replacement doors shall be 13

/ 4-inch (44 mm) solid 
bonded wood core or approved equivalent, unless the 
existing frame will accommodate only a 13

/ 8-inch (35 mm) 
door. 

Exceptions: 

1. Corridor doors within a dwelling unit or sleeping 
unit. 

2. Existing doors meeting the requirements of 
Guidelines on Fire Ratings of Archaic Materials 
and Assemblies (IEBC Resource A) for a rating 
of 15 minutes or more shall be accepted as meet
ing the provisions of this requirement. 

3. Existing doors in buildings protected throughout 
with an approved automatic sprinkler system 
shall be required only to resist smoke, be reason
ably tight fitting, and shall not contain louvers. 

4. In group homes with a maximum of 15 occupants 
and that are protected with an approved auto
matic detection system, closing devices may be 
omitted. 

5. Door assemblies having a fire protection rating of 
at least 20 minutes. 

805.5.2 Transoms. In all buildings of Group I-1, I-2, R-1 
and R-2 occupancies, all transoms in corridor walls in work 
areas shall be either glazed with 1

/ 4-inch (6.4 mm) wired 
glass set in metal frames or other glazing assemblies having 
a fire protection rating as required for the door and perma
nently secured in the closed position or sealed with materi
als consistent with the corridor construction. 

805.5.3 Other corridor openings. In any work area, any 
other sash, grille, or opening in a corridor and any window 
in a corridor not opening to the outside air shall be sealed 
with materials consistent with the corridor construction. 

805.5.3.1 Supplemental requirements for other cor
ridor opening. Where the work area exceeds 50 per
cent of the floor area, Section 805.5.3 shall be 
applicable to all corridor windows, grills, sashes, and 
other openings on the floor. 

Exception: Means of egress within or serving only a 
tenant space that is entirely outside the work area. 

805.5.4 Supplemental requirements for corridor open
ings. Where the work area on any floor exceeds 50 per
cent of the floor area, the requirements of Sections 805.5.1 
through 805.5.3 shall apply throughout the floor. 

805.6 Dead-end corridors. Dead-end corridors in any work 
area shall not exceed 35 feet (10 670 mm). 

Exceptions: 

1. Where dead-end corridors of greater length are per
mitted by the International Building Code. 

2. In other than Group A and H occupancies, the maxi
mum length of an existing dead-end corridor shall 
be 50 feet (15 240 mm) in buildings equipped 
throughout with an automatic fire alarm system 
installed in accordance with the International Build
ing Code. 

3. In other than Group A and H occupancies, the maxi
mum length of an existing dead-end corridor shall 
be 70 feet (21 356 mm) in buildings equipped 
throughout with an automatic sprinkler system 
installed in accordance with the International Build
ing Code. 

4. In other than Group A and H occupancies, the maxi
mum length of an existing, newly constructed, or 
extended dead-end corridor shall not exceed 50 feet 
(15 240 mm) on floors equipped with an automatic 
sprinkler system installed in accordance with the 
International Building Code. 

805.7 Means-of-egress lighting.' Means-of-egress lighting 
shill be in accordance with this section, as applicable. 

805.7.1 Artificial lighting required. Means of egress in 
all work areas shall be provided with artificial lighting in 
accordance with the requirements of the International 
Building Code. 

805. 7.2 Supplemental requirements for means-of
egress lighting. Where the work area on any floor 
exceeds 50 percent of that floor area, means of egress 
throughout the floor shall comply with Section 805.7 .1. 

Exception: Means of egress within or serving only a 
tenant space that is entirely outside the work area. 

805.8 Exit signs. Exit signs shall be in accordance with this 
section, as applicable. 

805.8.1 Work areas. Means of egress in all work areas 
shall be provided with exit signs in accordance with the 
requirements of the International Building Code. 

805.8.2 Supplemental requirements for exit signs. 
Where the work area on any floor exceeds 50 percent of 
that floor area, means of egress throughout the floor shall 
comply with Section 805.8.1. 

Exception: Means of egress within a tenant space that 
is entirely outside the work area. 

805.9 Handrails. The requirements of Sections 805.9.1 and 
805.9.2 shall apply to handrails from the work area floor to, 
and including, the level of exit discharge. 

805.9.1 Minimum requirement. Every required exit 
stairway that is part of the means of egress for any work 
area and that has three or more risers and is not provided 
with at least one handrail, or in which the existing hand
rails are judged to be in danger of collapsing, shall be pro
vided with handrails for the full length of the stairway on I 
at least one side. All exit stairways with a required egress 
width of more than 66 inches (1676 mm) shall have hand
rails on both sides. 

805.9.2 Design. Handrails required in accordance with 
Section 805.9.1 shall be designed and installed in accor-
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dance with the provisions of the International Building 
Code. 

805.10 Refuge areas. Where alterations affect the configura
tion of an area utilized as a refuge area, the capacity of the 
refuge area shall not be reduced below that required in Sec
tions 805.10.1anCl805.10.2. 

805.10.1 Capacity. The required capacity of refuge areas 
shall be in accordance with Sections 805.10.1.1 through 
805.10.1.3. 

805.10.1.1 Group I-2. In Group 1-2 occupancies, the 
required capacity of the refuge areas for smoke com
partments in accordance with Section 407.5.1 of the 
International Building Code shall be .maintained. 

805.10.1.2 Group I-3. In Group 1-3 occupandes, the 
required capacity of the refuge areas for smoke com
partments in accordance with Section 408.6.2 of the 
International Building Code shall be maintained. 

805.10.1.3 Ambulatory care. In ambulatory care facil
iHes required to be separated by Section 422.2 of the 
International Building Code, the required capacity of 
the refuge areas for smoke compartments in accordance 
with Section 422.4 of the International Building Code 
shall be maintained. 

805.10.2 Horizontal exits. The required capacity of the 
refuge area for horizontal exits in accordance with Section 
1026.4 of the International Building Code shall be main
tained. 

805.11 Guards. The requirements of Sections 805.11.1 and 
805.11.2 shall apply to guards from the work area floor to, 
and including, the level of exit discharge but shall be con
fined to the egress path of any work area. 

805.11.1 Minimum requirement. Every open portion of 
a stairway, landing, or balcony that is more than 30 inches 
(762 mm) above the floor or grade below and is not pro
vided with guards, or those portions in which existing 
guards are judged to be in danger of collapsing, shall be. 
provided with guards. · · 

805.11.2 Design. Guards required in accordance with Sec
tion 805.11.1 shall be designed and installed in accordance 
with the International Building Code. 

SECTION 806 
ACCESSIBILITY 

806.1 General. A building.facility, or element that is altered 
shall comply with this section and Section 705. 

I 806.2 Stairways and escalators in existing buildings. In 
alterations where an escalator or stairway is added where 
none existed previously, an accessible route shall be provided 
in accordance with Sections 1104.4 and 1104.5 of the Inter
national Building Code. 

AL TERA TIO NS-LEVEL 2 

SECTION 807 
STRUCTURAL 

[BS] 807.1 General. Structural elements and systems within 
buildings undergoing Level 2 alterations shall comply with 
this section. 

[BS] 807.2 New structural elements. New structural ele
ments in alterations, including connections and anchorage, 
shall comply with the International Building Code. 

[BS] 807.3 Minimum design loads. The minimum design 
loads on existing elements of a structure that do not support 
additional loads as a result of an alteration shall be the loads 
applicable at the time the building was constructed. 

[BS] 807.4 Existing structnral elements carrying gravity 
loads. Alterations shall not reduce the capacity of existing 
gravity load-carrying structural elements unless it is demon
strated that the elements have the capacity to carry the appli
cable design gravity loads required by the International 
Building Code. Existing structural elements supporting any 
additional gravity loads as a result of the alterations, includ
ing the effects of snow drift, shall comply with the Interna
tional Building Code. 

Exceptions: 

1. Structural elements whose stress is not increased by 
more than 5 percent. 

2. Buildings of Group R occupancy with not more than 
five dwelling or sleeping units used solely for resi
dential purposes where the existing building and its 
alteration comply with the conventional light-frame 
construction methods of the International Building 
Code or the provisions of the International Residen
tial Code. . 

[BS] 807 .5 Existing structural elements resisting lateral 
loads. Except as permitted by Section 807 .6, where the alter
ation increases design lateral foads, or where the alteration 
results in prohibited structural irregularity as defined in 
ASCE 7, or where the alteration decreases the capacity of any 
existing lateral load-carrying structural element, the structure 
of the altered building or stJ:ucture shall be shown to meet the 
wind and sd.smic provisions· of the International Building 
Code. Reduced International Building Cade-level seismic 
forces in accordance with Section 301.1.4.2 shall be permit
ted. 

Exception: Any existing lateral load-carrying structural 
element whose demand-capacity ratio with the alteration 
considered is not more than 10 percent greater than its 
demand-capacity ratio with the alteration ignored shall be 
permitted to remain unaltered. For purposes of calculating 
demand-capacity ratios, the demand shall consider appli
cable load combinations with design lateral loads or forces 
in accordance with International Building Code Sections 
1609 and 1613. Reduced International Building Code
level seismic forces in accordance with Section 301.1.4.2 
shall be permitted. For purposes of this exception, compar
isons of demand-capacity ratios and calculation of design 
lateral loads, forces and capacities shall account for the 
cumulative effects of additions and alterations since origi
nal construction. 
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[BS] 807.6 Voluntary lateral force-resisting system altera
tions. Alterations of existing structural elements and addi
tions of new structural elements that are initiated for the 
purpose of increasing the lateral force-resisting strength or 
stiffness of an existing structure and that are not required by 
other sections of this code shall not be required to be 
designed for forces conforming to the International Building 
Code, provided that an engineering analysis is submitted to 
show that: 

1. The capacity of existing structural elements required to 
resist forces is not reduced; 

2. The lateral loading to existing structural elements is not 
increased either: beyond its capacity or more than 10 
percent; 

3. New structural elements are detailed and connected to 
the existing structural elements as required by the Inter
national Building Code; 

4. New or relocated nonstructural elements are detailed 
and connected to existing or new structural elements as 
required by the International Building Code; and 

5. A dangerous condition as defined in this code is not 
created. Voluntary alterations to lateral force-resisting 
systems conducted in accordance with Appendix A and 
the referenced standards of this code shall be permitted. 

SECTION 808 
ELECTRICAL 

808.1 New installations. All newly installed electrical equip
ment and wiring relating to work done in any work area shall 

I comply with all applicable requirements of NFP A 70 except 
as provided for in Section 808.3. · 

808.2 Existing installations. Existing wiring in all work 
areas in Group A-1, A-2, A-5, H and I occupancies shall be 
upgraded to meet the materials and methods requirements of 
Chapter?. 

808.3 Residential occupancies. In Group R-2, R-3 and R-4 
occupancies and buildings regulated by the International · 
Residential Code, the requirements of Sections 808.3.l 
through 808.3.7 shall be applicable only to work areas 
located within a dwelling unit. 

808.3.l Enclosed areas. All enclosed areas, other than 
closets, kitchens, basements, garages, hallways, laundry 
areas, utility areas, storage areas and bathrooms shall have 
a minimum of two duplex receptacle outlets or one duplex 
receptacle outlet and one ceiling or wall-type lighting out
let. 

808.3.2 Kitchens. Kitchen areas shall have a minimum of 
two duplex receptacle outlets. 

808.3.3 Laundry areas. Laundry areas shall have a mini
mum of one duplex receptacle outlet located near the laun
dry equipment and installed on an independent circuit. 

808.3.4 Ground fault circuit interruption. Newly 
installed receptacle outlets shall be provided with ground 
fault circuit interruption as required by NFPA 70. 

808.3.5 Minimum lighting outlets. At least one lighting 
outlet shall be provided in every bathroom, hallway, stair
way, attached garage, and detached garage with electric 
power, and to illuminate outdoor entrances and exits. 

808.3.6 Utility rooms and basements. At least one light
ing outlet shall be provided in utility rooms and basements 
where such spaces are used for storage or contain equip-

. ment requiring service. 

808.3.7 Clearance for equipment. Clearance for electri
cal service equipment shall be provided in accordance 
with the NFP A 70. 

SECTION 809 
MECHANICAL 

809.1 Reconfigured or converted spaces. All reconfigured 
spaces intended for occupancy and all spaces converted to 
habitable or occupiable space in any work area shall be pro
vided with natural or mechanical ventilation in accordance 
with the International Mechanical Code. 

Exception: Existing mechanical ventilation systems shall 
comply with the requirements of Section 809.2. 

809.2 Altered existing systems. In mechanically ventilated 
spaces, existing mechanical ventilation systems that are 
altered, reconfigured, or extended shall provide not less than 
5 cubic feet per minute (cfm) (0.0024 m3/s) per person of out
door air and not less than 15 cfm (0.0071 m3/s) of ventilation 
air per person; or not less than the amount of ventilation air f i 
determined by the Indoor Air Quality Procedure of ASHRAE 
62. . 

809.3 Local exhaust. All newly introduced devices, equip
ment, or operations that produce airborne particulate matter, 
odors, fumes, vapor, combustion products, gaseous contami
nants, pathogenic and allergenic organisms, and microbial 
contaminants· in such quantities as to affect adversely or 
impair health or cause discomfort to occupants shall be pro
vided with local exhaust. 

SECTION 810 
PLUMBING 

810.1 Minimum fixtures. Where the occupant load of the 
story is increased by more than 20 percent, plumbing fixtures 
for the story shall be provided in quantities specified in the 
International Plumbing Code based on the increased· occu
pant load. 

SECTION 811 
ENERGY CONSERVATION 

811.1 Minimum requirements. Level 2 alterations to exist
ing buildings or structures are permitted without requiring the 
entire building or structure to comply with the energy 
requirements of the International Energy Conservation Code 
or International Residential Code. The alterations shall con
form to the energy requirements of the International Energy 
Conservation Code or International Residential Code as they 
relate to new construction only. 
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SECTION 901 
GENERAL 

901.1 Scope. Level 3 alterations as described in Section 505 
shall comply with the requirements of this chapter. 

901.2 Compliance. In addition to the provisions of this chap
ter, work shall comply with all of the requirements of Chap
ters 7 and 8. The requirements of Sections 803, 804 and 805 
shall apply within all work areas whether or not they include 
exits and corridors shared by more than one tenant and 
regardless of the occupant load: 

Exception: Buildings in which the reconfiguration of 
space affecting exits or shared egress access is exclusively 
the result of compliance with the accessibility require
ments of Section 705.2 shall not be required to comply 
with this chapter. 

SECTION 902 
SPECIAL USE AND OCCUPANCY 

902.1 High-rise buildings. Any building having occupied 
floors more than 75 feet (22 860 mm) above the lowest level 
of fire department vehicle access shall comply with the 
requirements of Sections 902.1.l .and 902.1.2. 

902.1.1 Recirculating air or exhaust systems. When a 
floor is served by a recirculating air or exhaust system 
with a capacity greater than 15,000 cubic feet per minute 
(701 m3/s), that system shall be equipped with approved 
smoke and heat detection devices installed in accordance 
with the International Mechanical Code. 

902.1.2 Elevators. Where there is an elevator or elevators 
for public use, at least one elevator serving the work area 
shall comply with this section. Existing elevators with a 
travel distance of 25 feet (7620 mm) or more above or 
below the main floor or other level of a building and 
intended to serve the needs of emergency personnel for 
fire-fighting or rescue purposes shall be provided with 
emergency operation in accordance with ASME A17.3. 
New elevators shall be provided with Phase I emergency 
recall operation and Phase II emergency in-car operation 
in accordance with ASME Al 7 .1. 

902.2 Boiler and furnace equipment rooms. Boiler and fur
. nace equipment rooms adjacent to or within Groups I-1, I-2, I-4, 
R-1, R-2 and R-4 occupancies shall be enclosed by 1-hour fire-
resistance-rated construction. · 

Exceptions: 

1. Steam boiler equipment operating at pressures of 15 
pounds per square inch gauge (psig) (103.4 KPa) or 
less is not required to be enclosed. 

2. Hot water boilers operating at pressures of 170 psig 
(1171 KPa) or less are not required to be enclosed. 
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3. Furnace and boiler equipment with 400,000 British 
thermal units (Btu) (4.22 x 108 J) per hour input rah 
ing or less is not required to be enclosed. 

4. Furnace rooms protected with an automatic sprin
kler system are not required to be enclosed. 

SECTION 903 
BUILDING ELEMENTS AND MATERIALS 

903.1 Existing shafts and vertical openings. Existing stair
ways that are part of the means of egress shall be enclosed in 
accordance with Section 803.2.l from the highest work area 
floor to, and including, the level of exit discharge and all 
floors below. 

903.2 Fire partitions in Group R-3. Fire separation in 
Group R-3 occupancies shall be in accordance with Section 
903.2.1. 

903.2.1 Separation required. Where the work area is in 
any attached dwelling unit in Group R-3 or any multiple 
single-family dwelling (townhouse), walls separating the 
dwelling units that are not continuous from the foundation 
to the underside of the roof sheathing shall be constructed 
to provide a continuous fire separation using construction 
materials consistent with the existing wall or complying 
with the requirements for new structures. All work shall be 
performed on the side of the dwelling unit wall that is part 
of the work area. 

Exception: Where alterations or repairs do not result 
in the removal of wall or ceiling finishes exposing the 
structure, walls are not required to be continuous 
through concealed floor spaces. 

903.3 Interior finish. Interior finish in exits serving the work 
area shall comply with Section 803.4 between the highest 
floor on which there is a work area to the floor of exit dis
charge. 

SECTION 904 
FIRE PROTECTION 

904.1 Automatic sprinkler systems. An automatic sprinkler 
system shall be provided in a work area where required by 
Section 804.2 or this section . 

4501 

904.1.1 High-rise buildings. An automatic sprinkler sys
tem shall be provided in work areas where the high-rise 
building has a sufficient municipal water supply for the 
design and installation of an automatic sprinkler system at 
the site. 

904.1.2 Rubbish and linen chutes. Rubbish and linen 
chutes located in the work area shall be provided with 
automatic sprinkler system protection or an approved 
automatic fire-extinguishing system where protection of 
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the rubbish and linen chute would be required under the 
provisions of the International Building Code for new 
construction. 

904.1.3 Upholstered furniture or mattresses. Work 
areas shall be provided with an automatic sprinkler system 
in accordance with the International Bullding Code where 
any of the following conditions exist: 

1. A Group F-1 occupancy used for the manufacture of 
upholstered furniture or mattresses exceeds 2,500 
square feet (232 m2

). 

2. A Group M occupancy used for the display and sale 
of upholstered furniture or mattresses exceeds 5,000 
square feet (464 m2

). 

3. A Group S-1 occupancy used for the storage of 
upholstered furniture or mattresses exceeds 2,500 
square feet (232 Ip_2

). 

904.2 Fire alarm and detection systems. Fire alarm and 

I 
detection shall be provided in accordance with Section 907 of 
the International Building Code as required for new construc-
tion. · 

904.2.1 Manual fire alarm systems. Where required by 
the International Building Code, a manual fire alarm sys
tem shall be provided throughout the work area. Alarm 
notification appliances shall be provided on such floors 
and shall be automatically activated as required by the 
International Building Code. 

Exceptions: 

1. Alarm-initiating and notification appliances shall 
not be required to be installed in tenant spaces 
outside of the work area. 

2. Visual alarm notification appliances are not 
required, except where an existing alarm system 
is upgraded or replaced or where a new fire alarm 
system is installed. 

904.2.2 Automatic fire detection. Where required by the 
International Building Code for new buildings, automatic 
fire detection systems shall be provided throughout the 
work area. 

SECTION 905 
MEANS OF EGRESS 

905.l General. The means of egress shall comply with the 
requirements of Section 805 except as specifically required in 
Sections 905.2 and 905.3. 

905.2 Means-of-egress lighting. Means of egress from the 
highest work area floor to the floor of exit discharge shall be 
provided with artificial lighting within the exit enclosure in 
accordance with the requirements of the International Build
ing Code. 

905.3 Exit signs. Means of egress from the highest work area 
floor to the floor of exit discharge shall be provided with exit 

· signs in accordance ·with the requirements of the Interna
tional Building Code. 

SECTION 906 
ACCESSIBILITY 

906.1 General. A building, facility or element that is altered 
shall comply with this section and Sections 705 and 806. 

906.2 Type B dwelling or sleeping units. Where four or 
more Group 1-1, 1-2, R-1, R-2, R-3 or R-4 dwelling or sleep
ing units are being altered, the requirements of Section 1107 I 
of the International Building Code for Type B units and 
Chapter 9 of the International Building Code for visible 
alarms apply only to the quantity of the spaces being altered. I 

Exception: Group 1-1, 1-2, R-2, R-3 and R-4 dwelling or 
sleeping units where the first certificate of occupancy was 
issued before March 15, 1991 are not required to provide 
Type B dwelling or sleeping units. 

SECTION 907 
STRUCTURAL 

[BS] 907.1 General. Where buildings are undergoing Level 3 
alterations including structural alterations, the provisions of 
this section shall apply. 

[BS] 907.2 New structural elements. New structural ele
ments shall comply with Section 807.2. 

[BS] 907.3 Existing structural elements carrying gravity 
loads. Existing structural elements carrying gravity loads 
shall comply with Section 807.4. 

[BS] 907.4 Existing structural elements resisting lateral 
loads. All existing elements of the lateral force-resisting sys
tem shall comply with this section. 

Exceptions: 

1. Buildings of Group R occupancy with no more than 
five dwelling or sleeping units used solely for resi
dential purposes that are altered based on the con
ventional light-frame construction methods of the 
International Building Code or in compliance with 
the provisions of the International Residential Code. 

2: Where such alterations involve only the lowest 
story of a building and the change of occupancy pro
visions of Chapter 10 do not apply, only the lateral 
force-resisting components in and below that story 
need comply with this section. 

[BS] 907.4.1 Evaluation and analysis. An engineering 
evaluation and analysis that establishes the structural ade
quacy of the altered structure shall be prepared by a regis
tered design professional and submitted to the code 
official. 

[BS] 907.4.2 Substantial structural alteration. Where 
more than 30 percent of the total floor and roof areas of 
the building or structure have been or are proposed to be 
involved in structural alteration within a 5-year period, the I 
evaluation and analysis shall demonstrate that the lateral 
load-resisting system of the altered building or structure 
complies with· the International Building Code for wind 
loading and with reduced International Building Code- ( 
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level seismic forces in accordance with Section 301.1.4.2. 
The areas to be counted toward the 30 percent shall be 
those areas tributary to the vertical load-carrying compo
nents, such as joists; beams, columns, walls and other 
structural components that have been or will be removed, 
added or altered, as well as areas such as mezzanines, 
penthouses, roof structures and in-filled courts and shafts. 

[BS] 907.4.3 Seismic Design Category F. Where the 
building is assigned to Seismic Design Category F, the 
evaluation and analysis shall demonstrate that the lateral 
load-resisting system of the altered building or structure 
complies with reduced International Building Code-level 
seismic forces in accordance with Section 301.1.4.2 and 
with the wind provisions applicable to a limited structural 
alteration. 

[BS] 907 .4.4 Limited structural alteration. Where the 
work does not involve a substantial structural alteration 
and the building is not assigned to Seismic Design Cate
gory F, the existing elements of the lateral load-resisting 
system shall comply with Section 807.5. 

[BS] 907.4.5 Wall anchors for concrete and masonry 
buildings. For any building assigned to Seismic Design 
Category D, E or F with a structural system consisting of 
concrete or reinforced masonry walls with a flexible roof 
diaphragm and any building assigned to Seismic Design 
Category C, D, E or F with a structural system consisting 
of unreinforced masonry walls with any type of roof dia
phragm, the alteration work shall include installation of 
wall anchors at the roof line to resist the reduced Interna
tional Building Code-level seismic forces in accordance 
with Section 301.1.4.2, unless an evaluation demonstrates 
compliance of existing wall anchorage. 

[BS] 907.4.6 Bracing for unreinforced masonry para
pets. Parapets constructed of unreinforced masonry in 
buildings assigned to Seismic Design Category C, D, E or 
F shall have bracing installed as needed to resist the 
reduced International Building Code-level seismic forces 
in accordance with Section'301.l.4.2; unless an evaluation 
demonstrates compliance of such items. 

SECTION 908 
ENERGY CONSERVATION 

908.l Minimum requirements. Level 3 alterations to exist
ing buildings or structures are permitted without requiring the 
entire building or structure to comply with the energy 
requirements of the International Energy Conservation Code 
or International Residential Code. The alterations shall con
form to the energy requirements of the International Energy 
Conservation Code or International Residential Code as they 
relate to new construction only. 
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CHAPTER10 

CHANGE OF OCCUPANCY 

SECTION 1001 
GENERAL 

1001.1 Scope. The provisions of this chapter shall apply 
where a change of occupancy occurs, as defined in Section 
202 . 

. 1001.2 Certificate of occupancy. A change of occupancy or 
a change of occupancy within a space where there is a differ
ent fire protection system threshold requirement in Chapter 9 
of the International Building Code shall not be made to any 
structure without the approval of the code official. A certifi
cate of occupancy shall be issued where it has been deter
mined that the requirements for the change of occupancy 
have been met. 

1001~2.l Change of use. Any work undertaken in connec
tion with a change in use that does not involve a change of 
occupancy classification or a change to another group 
within an occupancy classification shall conform to the 
applicable requirements for the work as classified in Chap-

1 ter 5 and to the requirements of Sections 1002 through 
1011. 

Exception: As modified in Section 1205 for historic 
buildings. 

1001.2.2 Change of occupancy classification or group. 
Where the occupancy classification of ~ building changes, 
the provisions of Sections 1002 through 1012 shall apply. 
This includes a change of occupancy classification and a 
change to another group within an occupancy classifica
tion. 

1001.2.2.1 Partial change of occupancy. Where the 
occupancy classification or group of a portion of an 
existing building is cha11ged, Section 1012 shall apply. 

1001.3 Certificate of occupancy required. A certificate of 
occupancy shall be issued where a change of occupancy 
occurs that results in a different occupancy classification as 
determined by the International Building Code. 

. SECTION 1002 
SPECIAL USE AND OCCUPANCY 

1002.1 Compliance with the building code. Where the char
acter or use of an existing building or part of an existing 
building is changed to one of the following special use or 
occupancy categories as defined in the International Building 
Code, the building shall comply with all of the applicable 
requirements of the International Building Code: 

1. Covered and open mall biJildings. 

2. Atriums. 

3. Motor vehicle-related occupancies. 

4. Aircraft-related occupancies. 

5. Motion picture projection rooms. 

6. Stages and platforms. 

7. Special amusement buildings. 

8. Incidental use areas. 

9. Hazardous materials . 

10. Ambulatory care facilities. 

11. Group I-2 occupancies. I 
1002.2 Underground buildings. An underground building in 
which there is a change of use shall comply with the require
ments of the International Building Code applicable to under
ground structures. 

SECTION 1003 
BUILDING ELEMENTS AND MATERIALS 

1003.1 General. Building elements and materials in portions 
of buildings undergoing a change of occupancy classification 
shall comply with Section 1012. 

SECTION 1004 
FIRE PROTECTION 

1004.1 General. Fire protection requirements of Section 
1012 shall apply where a building or portions thereof undergo 
a chang-e of occupancy classification or where there is a I 
change of occupancy within a space where there is a different 
fire protection system threshold requirement in Chapter 9 of 
the International Building Code. 

SECTION 1005 
MEANS OF EGRESS 

lQOS.1 General. Means of egress in portions of buildings 
undergoing a change of occupancy classification shall com
ply with ~ection 1012 . 

SECTION 1006 
ACCESSIBILITY 

1006.1 General. Accessibility in portions of buildings under~ 
going a change of occupancy classification shall comply with 
Section 1012.8. 

SECTION 1007 
STRUCTURAL 

[BS] 1007.1 Gravity loads. Buildings or portions thereof 
subject to a change of occupancy where such change in the 
nature of occupancy results in higher uniform or concentrated 
loads based on Table 1607 .1 of the International Building 
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Code shall comply with the gravity load provisions of the 
International Building Code. 

Exception: Structural elements whose stress is not 
increased by more than 5 percent. 

[BS] 1007.2 Snow and wind loads. Buildings and structures 
subject to a change of occupancy where such change in the 
nature of occupancy results in higher wind or snow risk cate
gories based on Table 1604.5 of the International Building 
Code shall be analyzed and shall comply with the applicable 
wind or snow load provisions of the International Building 
Code. 

Exception: Where the new occupancy with a higher risk 
category is less than or equal to 10 percent of the total 
building floor area. The cumulative effect of the area of 
occupancy changes shall be considered for the purposes of 
this exception. · 

[BS] 1007.3 Seismic loads. Existing buildings with a change 
of occupancy shall comply with the seismic provisions of 
Sections 1007.3.l and 1007.3.2. 

[BS] 1007.3.1 Compliance with International Building 
Code-level seismic forces. Where a building or portion 
thereof is subject to a change of occupancy that results in 
the building being assigned to a higher risk category based 
on Table 1604.5 of the International Building Code, the 
building shall comply with the requirements for Interna
tional Building Code-level seismic forces as specified in 
Section 301.1.4.l for the new risk category. 

Exceptions: 

1. Where approved by the code official, specific 
detailing provisions required for a new structure 
are not required to be met where it can be shown 
that an equivalent level of performance and seis
mic safety is obtained for the applicable risk cate
gory based on the provision for reduced 
International Building Code-level seismic forces 
as specified in Section 301.1.4.2. 

2. Where the area of the new occupancy with a 
higher hazard category is less than or equal to 10 
percent of the total building floor area and the 
new occupancy is not classified as Risk Category 
IV. For the purposes of this exception, buildings 
occupied by two or more occupancies not 
included in the same risk category, shall be sub
ject to the provisions of Section 1604.5.1.of the 
International Building Code. The cumulative 
effect of the area of occupancy changes shall be 
considered for the purposes of this exception. 

3. Unreinforced masonry bearing wall buildings in 
Risk Category ill when assigned to Seismic 
Design Category A or B shall be allowed to be 
strengthened to meet the requirements of Appen
dix Chapter Al of this code [Guidelines fqr the 
Seismic Retrofit of Existing Buildings 
(GSREB)]. 

[BS] 1007.3.2 Access to Risk Category IV. Where a 
change of occupancy is such that compliance with Section 

1007.3.l is required and the building is assigned to Risk 
Category IV, the operational access to the building shall 
not be through an adjacent structure, unless that structure 
conforms to the requirements for Risk Category IV struc
tures. Where operational access is less than 10 feet (3048 
mm) from either an interior lot line or from another struc
ture, access protection from potential falling debris shall 
be provided by the owner of the Risk Category IV struc
ture. 

SECTION 1008 
ELECTRICAL 

1008.1 Special occupancies. Where the occupancy of an 
existing building or part of an existing building is changed to . 
one of the following special occupancies as described in 
NFP A 70, the electrical wiring and equipment of the building 
or portion thereof that contains the proposed occupancy shall 
comply with the applicable requirements of NFPA 70 
whether or not a change of occupancy group is involved: 

1. Hazardous locations. 

2. Commercial garages, repair, and storage. 

3. Aircraft hangars. 

4. Gasoline dispensing and service stations. 

5. Bulk storage plants. 

6. Spray application, dipping, and coating processes. 

7. Health care facilities. 

8. Places of assembly. 

9. Theaters, audience areas of motion picture and televi-
sion studios, and similar locations. 

10. Motion picture and television studios and similar 
locations. 

11. Motion picture projectors. 

12. Agricultural buildings. 

1008.2 Unsafe conditions. Where the occupancy of an exist
ing building or part pf an existing building is changed, 'all 
unsafe conditions shall be corrected without requiring that all 
parts of the electrical system comply with NFP A 70. 

1008.3 Service upgrade. Where the occupancy of an existing 
building or part of an existing building is changed, electrical 
service shall be upgraded to meet the requirements ofNFPA 
70 for the new occupancy. 

1008.4 Number of electrical outlets. Where the occupancy 
of an existing building or part of an existing building is 
changed, the number of electrical outlets shall comply with 
NFPA 70 for the new occupancy. 

SECTION 1009 
MECHANICAL. 

1009.1 Mechanical requirements. Where the occupancy of 
an existing building or part of an existing building is changed 
such that the new occupancy is· subject to different kitchen 
exhaust requirements or to increased mechanical ventilation 
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requirements in accordance with the International Mechani
~ cal Code, the new occupancy shall comply with the respec-

tive International Mechanical Code provisions. · 

SECTION 1010 
PLUMBING 

1010.l Increased demand. Where the occupancy of an exist
ing building or part of an existing building is changed such 
that the new occupancy is subject to increased or different 
plumbing fixture requirements or to increased water supply 
requirements in accordance with the International Plumbing 
Code, the new occupancy shall comply with the intent of the 
respective International Plumbing Code provisions. 

1010.2 Food-handling occupancies. If the new occupancy is 
a food-handling establishment, all existing sanitary waste 
lines above the food or drink preparation or storage areas 
shall be panned or otherwise protected to prevent leaking 
pipes or condensation on pipes from contaminating food or 
drink. New drainage lines shall not be installed above such 
areas and shall be protected in accordance with the Interna
tional Plumbing Code. 

1010.3 Interceptor required. If the new occupancy will pro
duce grease or oil-laden wastes, interceptors shall be pro
vided as required in the International Plumbing Code. 

1010.4 Chemical wastes. If the new occupancy will produce 
chemical wastes, the following shall apply: 

1. If the existing piping is not compatible with the chemi
cal waste, the waste shall be neutralized prior to enter
ing the drainage system, or the piping shall be changed 
to a compatible material. 

2. No chemical waste shall discharge to a public sewer 
system without the approval of the sewage authority. 

1010.5 Group I-2. If the occupancy group is changed to 
Group 1-2, the plumbing system shall comply with the appli
cable requirements of the International Plumbing Code. 

SECTION 1011 
OTHER REQUIREMENTS 

1011.1 Light and ventilation. Light and ventilation shall 
comply with the requirements of the International Building 
Code for the new occupancy. 

SECTION 1012 
CHANGE OF OCCUPANCY CLASSIFICATION 

1012.l General. The provisions of this section shall apply to 
buildings or portions thereof undergoing a change of occu
pancy classification. This includes a change of occupancy 
classification within a group as well as a change of occu-. 
pancy classification from one group to a different group or 
where there is a change of occupancy within a space where 
there is a different fire protection system threshold require
ment in Chapter 9 of the International Building Code. Such 
buildings shall also comply with Sections 1002 through 1011. 
The application of requirements for the change of occupancy 
shall be as set forth in Sections 1012.1.1through1012.1.4. A 

CHANGE OF OCCUPANCY 

change of occupancy, as defined in Section 202, without a 
corresponding change of occupancy classification shall com-· 
ply with Section 1001.2. 

1012.1.1 Compliance with Chapter 9. The requirements 
of Chapter 9 shall be applicable throughout the building 
for the new occupancy classification based on the separa
tion conditions set forth in Sections 1012.1.1.1 and 
1012.1.1.2. 

1012.1.1.1 Change of occupancy classification with
out separation. Where a portion of an existing building 
is changed to a new occupancy classification or where 
there is a change of occupancy within a space where 
there is a different fire protection system threshold 
requirement in Chapter 9 of the International Building 
Code, and that portion is not separated from the 
remainder of the building with fire barriers having a 
fire-resistance rating as required in the .International 
Building Code for the separate occupancy, the entire 
building shall comply with all of the requirements of 
Chapter 9 applied throughout the building for the most 
restrictive occupancy classification in the building and 
with the requirements of this chapter. 

1012.1.1.2 Change of occupancy classification with 
separation. Where a portion of an existing building is 
changed to a new occupancy classification or where 
there is a change of occupancy within a space where 
there is a different fire protection system threshold 
requirement in Chapter 9 of the International Building 
Code, and that portion is separated from the remainder 
of the building with fire barriers having a fire-resis
tance rating as required in the International Building 
Code for the separate occupancy, that portion shall 
comply with all of the requirements of Chapter 9 for the 
new occupancy classification and with the require
ments of this chapter. 

1012.1.2 Fire protection and interior finish. The provi
sions of Sections 1012.2 and 1012.3 for fire protection and 
interior finish, respectively, shall apply to all buildings 
undergoing a change of occupancy classification. 

1012.1.3 Change of occupancy classification based on 
hazard category. The relative degree of hazard between 
different occupancy classifications shall be determined in 
accordance with the categories specified in Tables 1012.4, 
1012.5 and 1012.6. Such a determination shall be the basis 
for the application of Sections 1012.4 through 1012.7. 

1012.1.4 Accessibility. All buildings undergoing a change 
of occupancy classification shall comply with Section 
1012.8. 

1012.2 Fire protection systems. Fire protection systems 
shall be provided in accordance with Sections 1012.2.1 and 
1012.2.2. 

1012.2.1 Fire sprinkler system. Where a change in occu
pancy classification occurs or where there is a change of I 
occupancy within a space where there is a different fire 
protection system threshold requirement in Chapter 9 of 
the International Building Code that requires an automatic 
fire sprinkler system to be provided based on the new 
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occupancy in accordance with Chapter 9 of the Interna
tional Building Code, such system shall be provided 
throughout the area where the change of occupancy 
occurs. 

1012.2.2 Fire alarm and detection system. Where a 
change in occupancy classification occurs or where there 
is a change of occupancy within a space where there is a 
different fire protection system threshold requirement in 
Chapter 9 of the International Building Code that requires 
a fire alarm and detection system to be provided based on 
the new occupancy in accordance with Chapter 9 of the 
International Building Code, such system shall be pro
vided throughout the area where the change of occupancy 
occurs. Existing alarm notification appliances shall be 
automatically activated throughout the building. Where 
the building is not equipped with a fire alarm system, 
alarm notification appliances shall be provided throughout 
the area where .the change of occupancy occurs in accor
dance with Section 907 of the International Building Code 
as required for new construction. 

1012.3 Interior finish. In areas of the building undergoing 
the change of occupancy classification, the interior finish of 
walls and ceilings shall comply with the requirements of the 
International Building Code for the new occupancy classifi
cation.· 

1012.4 Means of egress, general. Hazard categories in 
regard to life safety and means of egress shall be in accor
dance with Table 1012.4. 

TABLE 1012.4 
MEANS OF EGRESS HAZARD CATEGORIES 

RELATIVE HAZARD OCCUPANCY CLASSIFICATIONS 

1 (Highest Hazard) H 

2 1-2, 1-3, 1-4 

3 A, E, 1-1, M, R-1, R-2, R-4 

4 B, F-1, R-3, S-1 

5 (Lowest Hazard) F-2, S-2, U 

1012.4.1 Means of egress for change to higher hazard 
category. When a change of occupancy classification is 
made to a higher hazard category (lower number) as 
shown in Table 1012.4, the means of egress shall comply 
with the requirements of Chapter 10 of the International 
Building Code. 

Exceptions: 

1. Stairways shall be enclosed in compliance with 
the applicable provisions of Section 903.l. 

2. Existing stairways including handrails and guards 
complying with the requirements of Chapter 9 
shall be permitted for continued use subject to 
approval of the code official. 

3. Any stairway replacing an existing stairway 
within a space where the pitch or slope cannot be 
reduced because of existing construction shall not 
be required to comply with the maximum riser. 
height and minimum tread depth requirements. 

4. Existing corridor walls constructed on both sides 
of wood lath and plaster in good condition or 1

/ 2- \ 

inch-thick (12.7 mm) gypsum wallboard shall be 
permitted. Such walls shall either terminate at the 
underside of a ceiling of equivalent construction 
or extend to the underside of the floor or roof 
next above. 

5. Existing corridor doorways, transoms and other 
corridor openings shall comply with the require
ments in Sections 805.5.1, 805.5.2 and 805.5.3. 

6. Existing dead-end corridors shall comply with 
the requirements in Section 805.6. 

7. An existing operable window with clear opening 
area no less than 4 square feet (0.38 m2

) and min
imum opening height and width of 22 inches (559 
mm) and 20 inches (508 mm), respectively, shall 
be accepted as an emergency escape and rescue 
opening. 

1012.4.2 Means of egress for change of use to equal or 
lower hazard category. When a change of occupancy 
classification is made to an equal or lesser hazard category 
(higher number) as shown in Table 1012.4, existing ele
ments of the means of egress shall comply with the 
requirements of Section 905 for the new occupancy classi
fication. Newly constructed or configured means of egress 
shall comply with the requirements of Chapter 10 of the 
International Building Code. 

Exception: Any stairway replacing an existing stair
way within a space where the pitch or slope cannot be 
reduced because of existing construction shall not be 
required to comply with the maximum riser height and 
minimum tread depth requirements. 

1012.4.3 Egress capacity. Egress capacity shall meet or 
exceed the occupimt load as specified in the International 
Building Code for the new occupancy. 

1012.4.4 Handrails. Existing stairways shall comply with 
the handrail requirements of Section 805.9 in the area of 
the change of occupancy classification. 

1012.4.5 Guards. Existing guards shall comply with the 
requirements in Section 805.11 in the area of the change of 
occupancy classification. 

1012.5 Heights and areas. Hazard categories in regard to 
height and area shall be in accordance with Table 1012.5. 

TABLE 1012.5 
HEIGHTS AND AREAS HAZARD CATEGORIES 

RELATIVE HAZARD OCCUPANCY CLASSIFICATIONS 

1 (Highest Hazard) H 
2 A-1, A-2, A-3, A-4, I, R-1, R-2, R-4 

3 E, F-1, S-1, M 

4 (Lowest Haiard) B, F-2, S-2, A-5, R-3, U 

1012.5.1 Height and area for change to higher hazard· 
category. When a change of occupancy classification is 
made to a higher hazard category as shown in Table 
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1012.5, heights and areas of buildings and structures shall 
comply with the requirements of Chapter 5 of the Interna
tional Building· Code for the new occupancy classification. 

Exception: For high-rise buildings constructed in com
pliance with a previously issued permit, the type of 
construction reduction specified in Section 403.2.1 of 
the International Building Code is permitted. This shall 
include the reduction for columns. The high-rise build
ing is required to be equipped throughout with an auto
matic sprinkler sy'stem in accordance with Section 
903.3.1.1 of the International Building Code. 

1012.5.1.1 Fire wall alternative. In other than Groups 
H, F-1 and S-1, fire barriers and horizontal assemblies 
constructed in accordance with Sections 707 and 711, 
respectively, of the International Building Code shall 
be permitted to be used in lieu of fire walls to subdivide 
the building into separate buildings for the purpose of 
complying with the area limitations required for the 
new occupancy where all of the following conditions 
are met: 

1. The buildings are protected throughout with an 
automatic sprinkler system in accordance with 
Section 903.3.1.1 of the International Fire Code. 

2. The maximum allowable area between fire barri
ers, horizontal assemblies, or any combination 
thereof shall not exceed the maximum allowable 
area determined in accordance with Chapter 5 of 
the International Building Code without an 
increase allowed for an automatic sprinkler sys-. 
tern in accordance with Section 506 of the Inter
national Building Code. 

3. The fire-resistance rating of the fire barriers and 
horizontal assemblies shall be not less than that 
specified for fire walls in Table 706.4 of the 
International Building Code. 

Exception: Where horizontal assemblies are used to 
. limit the maximum allowable area, the required fire
resistance rating of the horizontal assemblies shall 
be permitted to be reduced by 1 hour provided the 
height and number of stories increases allowed for 
an automatic sprinkler system by Section 504 of the 
International Building Code are not used for the 
buildings. 

1012.5.2 Height and area for change to equal or lesser 
hazard category. When a change of occupancy classifica
tion is made to an equal or lesser hazard category as 
shown in Table 1012.5, the height and area of the existing 
building shall be deemed acceptable. 

i012.5.3 Fire b;irriers. When a change of occupancy 
classification is made to a higher hazard category as 
shown in Table 1012.5, fire barriers in separated mixed 
use buildings shall comply with the fire-resistance require
ments of the Internat!onal Building Code. 

Exception: Where the fire barriers are required to have 
a I-hour fire-resistance rating, existing wood lath and 
plaster in good condition or existing 1

/2-inch-thick (12.7 
mm) gypsum wallboard shall be permitted. 

CHANGE OF OCCUPANCY 

1012.6 Exterior wall fire-resistance ratings. Hazard cate
gories in regard to fire-resistance ratings of exterior walls 
shall be in accordance with Table 1012.6. 

TABLE 1012.6 
EXPOSURE OF EXTERIOR WALLS HAZARD CATEGORIES 

RELATIVE HAZARD OCCUPANCY CLASSIFICATION 

1 (Highest Hazard) H 
2 F-1, M, S-1 
3 A,B,E,I,R 

4 (Lowest Hazard) F-2, S-2, U 

1012.6.1 Exterior wall rating for change of occupancy 
classification to a higher hazard category. When a 
change of occupancy classification is made to a higher 
hazard category as shown in Table 1012.6, exterior walls 
shall have fire resistance and exterior opening protectives 
as required by the International Building Code. 

Exception: A 2-hour fire-resistance rating shall be 
allowed where the building does not exceed three sto
ries in height and is classified as one of the following 
groups: A-2 and A-3 with an occupant load of less than 
300, B, F, Mor S. 

1012.6.2 Exterior wall rating for change of occupancy 
classification to an equal or lesser hazard category. 
When a change of occupancy classification is made to an 
equal or lesser hazard category as shown in Table 1012.6, 
existing exterior walls, including openings, shall be 
accepted. 

1012.6.3 Opening protectives. Openings in exterior walls 
shall be protected as required by the International Build
ing Code. Where openings in the exterior walls are 
required to be protected because of their distance from the 
lot line, the sum of the area of such openings shall not 
exceed 50 percent of the total area of the wall in each 
story. 

Exceptions: 

1. Where the International Building Code permits 
openings in excess of 50 percent. 

2. Protected openings shall not be required in build
ings of Group R occupancy that do not exceed 
three stories in height and that are located not less 
than 3 feet (914 mm) from the lot line. 

3. Where exterior opening protectives are required,· 
an automatic sprinkler system throughout may be 
substituted for opening protection. 

4. Exterior opening protectives are not required 
when the change of occupancy group is to an 
equal or lower hazard classification in accor
dance with Table 1012.6. 

1012.7 Enclosure of vertical shafts. Enclosure of vertical 
shafts shall be in accordance with Sections 1012.7.1 through 
1012.7.4. 

1012.7.1 Minimum requirements. Vertical shafts shall 
be designed to meet the International Building. Code 
requirements for atriums or the requirements of this sec
tion. 
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1012.7.2 Stairways. When a change of occupancy classi
ficiation is made to a higher hazard category as shown in 
Table 1012.4, interior stairways shall be enclosed as 
required by the International Building Code. 

Exceptions: 

1. In other than Group I occupancies, an enclosure 
shall not be required for openings serving only 
one adjacent floor and that are not connected with 
corridors or stairways serving other floors. 

2. Unenclosed existing stairways need not be · 
enclosed in a continuous vertical shaft if each 
story is separated from other stories by 1-hour 
fire-resistance-rated construction or approved 
wired glass set in steel frames and all exit corri
dors are sprinklered. The openings between the 
corridor and the occupant space shall have at 
least one sprinkler head above the openings on 
the tenant side. The sprinkler system shall be per
mitted to be supplied from the domestic water
supply systems, provided the system is of ade
quate pressure, capacity, and sizing for the com
bined domestic and sprinkler requirements. 

3. Existing penetrations of stairway enclosures shall 
be accepted if they are protected in accordance 
with the International Building Code. 

1012.7.3 Other vertical shafts. Interior vertical shafts 
other than stairways, including but not limited to elevator 
hoistways and service and utility shafts, shall be enclosed 
as required by the International Building Code when there 
is a change of use to a higher hazard category as specified 
in Table 1012.4. 

Exceptions: 

1. Existing 1-hour interior shaft enclosures shall be 
accepted where a higher rating is required. 

2. Vertical openings, other than stairways, in build
ings of other than Group I occupancy and con
necting less than six stories shall not be required 
to be enclosed if the entire building is provided 
with an approved automatic sprinkler system. 

1012.7.4 Openings. All openings into existing vertical 
shaft enclosures shall be protected by fire assemblies hav
ing a fire protection rating of not less than 1 hour and shall 
be maintained self-closing or shall be automatic-closing 
by actuation of a smoke detector. All other openings shall 
be fire protected in an approved manner. Existing fusible 
link-type automatic door-closing devices shall be permit
ted in all shafts except stairways if the fusible link rating 
does not exceed 135°F (57°C). 

1012.8 Accessibility. Existing buildings that undergo a 
change of group or occupancy classification shall comply 
with this section. 
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Exception: Type B dwelling or sleeping units required by 
Section 1107 of the International Building Code are not 
required to be provided in existing buildings and facilities 
undergoing a change of occupancy in conjunction with 
less than a Level 3 alteration. 

4510 

1012.8.1 Partial change in occupancy. Where a portion 
of the building is changed to a new occupancy classifica
tion, any alteration shall comply with Sections 705, 806 
and 906, as applicable. 

1012.8.2 Complete change of occupancy. Where an 
entire building undergoes a change of occupancy, it shall 
comply with Section 1012.8.1 and shall have all of the fol
lowing accessible features: 

1. At least one accessible building entrance. 

2. At least one accessible route from an accessible 
building entrance to primary function areas. 

3. Signage complying with Section 1111 of the Inter-. 
national Building Code. 

4. Accessible parking, where parking is provided. 

5. At least one accessible passenger loading zone, 
where loading zones are provided. 

6. At least one accessible route connecting accessible 
parking and accessible passenger loading zones to 
an accessible entrance. 

Where it is technically infeasible to comply with the 
new construction standards for any of these requirements 
for a change of group or occupancy, the above items shall 
conform to the requirements to the maximum extent tech
nically feasible. 

Exception: The accessible features listed in Items 1 
through 6 are not required for an accessible route to 
Type B units. 
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CHAPTER 11 

ADDITIONS 

SECTION 1101 
GENERAL 

1101.1 Scope. An addition to a building or structure shall 
comply with the International Codes as adopted for new con
struction without requiring the existing building or structure 
to comply with any requirements of those codes or of these 
provisions, except as required by this chapter. Where an addi
tion impacts the existing building or structure, that portion 
shall comply with this code. 

1101.2 Creation or extension of nonconformity. An addi
tion shall not create or extend any nonconformity in the exist
ing building to which the addition is being made with regard 
to accessibility, structural strength, fire safety, means of· 
egress, or the capacity of mechanical; plumbing, or electrical 
systems. 

1101.3 Other work. Any repair or alteration work within an 
existing building to which an addition is being made shall 
comply with the applicable requirements for the work as clas
sified in Chapter 5. 

SECTION 1102 
HEIGHTS AND AREAS 

1102.1 Height limitations. No addition shall increase the 
height of an existing building beyond that permitted under the 
applicable provisions of Chapter 5 of the International Build
ing Code for new buildings. 

1102.2 Area limitations. No addition shall increase the area 
of an existing building beyond that permitted under the appli
cable provisions of Chapter 5 of the International Building 
Code for new buildings unless fire separation as required by 
the International Building Code. is provided. 

Exception: In-filling of floor openings and nonoccupiable 
appendages such as elevator and exit stairway shafts shall 
be permitted beyond that permitted by the International 
Building Code. 

1102.3 Fire protection systems. Existing fire areas increased 
by the addition shall comply with Chapter 9 of the Interna
tional Building Code. 

SECTION 1103 
STRUCTURAL 

[BS] 1103.1 Compliance with the International Building 
Code. Additions to existing buildings or structures are new 
construction and shall comply with the International Building 
Code. 

[BS] 1103.2 Additional gravity loads. Existing structural 
elements supporting any additional gravity loads as a result of 
additions shall comply with the International Building Code. 

Exceptions: 

1. Structural elements whose stress is not increased by 
more than 5 percent. 

2. Buildings of Group R occupancy with no more than 
five dwelling units or sleeping units used solely for 
residential purposes where the existing building and 
the addition comply with the conventional light
frame construction methods of the International 
Building Code or the provisions of the International 
Residential Code. 

[BS] 1103.3 Lateral force-resisting system. The lateral 
force-resisting system of existing buildings to which addi
tions are made shall comply with Sections 1103.3.1, 1103.3.2 
and 1103.3.3. 

Exceptions: 

1. Buildings of Group R occupancy with no more than 
five dwelling or sleeping units used solely for resi
dential purposes where the existing building and the 
addition comply with the conventional light-frame 
construction methods of the International Building 
Code or the provisions of the International Residen
tial Code. 

2. Any existing lateral load-carrying structural element 
whose demand-capacity ratio with the addition con
sidered is not more than 10 percent greater than its 
demand-capacity ratio with the addition ignored 
shall be permitted to remain unaltered. For purposes 
of this exception, comparisons of demand-capacity 
ratios and calculation of design lateral loads, forces 
and capacities shall account for the cumulative 
effects of additions and alterations since original 
construction. For purposes of calculating demand
capacity ratios, the demand shall consider applicable 
load combinations involving International Building 
Code-level seismic forces in accordance with Sec
tion 301.1.4.1. 

[BS] 1103.3.1 Vertical addition. Any element of the lat
eral force-resisting system of an. existing building sub
jected to an increase in vertical or lateral loads from the 
vertical addition shall comply with the International 
Building Code wind provisions and . the International I 
Building Code-level seismic forces specified in Section 
301.1.4.1 of this code. 
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[BS] 1103.3.2 Horizontal addition. Where horizontal 
additions· are structurally connected to an existing struc
ture, all lateral force-resisting elements of the existing 
structure affected by such addition shall comply with the 
International Building Code wind provisions and the IBC
level seismic forces specified in Section 301.1.4.1 of this 
code. 

[BS] 1103.3.3 Voluntary addition of structural ele
ments to improve the lateral force-resisting system. 
V olimtary addition of structural elements to improve the 
lateral force-resisting system of an existing building shall 
comply with Section 807.6. 

[BS] 1103.4 Snow drift loads. Any structural element of an 
existing building subjected to additional loads from the 
effects of snow drift as a result of an addition shall cGmply 
with the International Building Code. 

Exceptions: 

l. Structural elements whose stress is not increased by 
more than 5 percent. 

2. Buildings of Group R occupancy with no more than 
five dwelling units or sleeping units used solely for 
residential purposes where the existing building and 
the addition comply with the conventional light
frame construction methods Of the International 
Building Code or the provisions of the International 
Residential Code. 

[BS] 1103.5 Flood hazard areas. Additions and foundations 
in flood hazard areas shall comply with the following 
requirements: 

l. For horizontal additions that are structurally intercon
nected to the existing building: 

1.1. If the addition and all other proposed work, 
when combined, constitute substantial 
improvement, the existing building and the 
addition shall comply with Section 1612 of the 
International Building Code, or Section R322 
of the International Residential Code, as appli
cable. 

1.2. If the addition constitutes substantial improve
ment, the existing building and the addition 
shall comply with Section 1612 of the Interna
tional Building Code, or Section R322 of the 
International Residential Code, as applicable. 

2. For horizontal additions that are not structurally inter
connected to the existing building: 

2.1. The addition shall comply with Section 1612 of 
the International Building Code, or Section 
R322 of the International Residential Code, as 
applicable. 

2.2. If the addition and all other proposed work, 
when combined, constitute substantial 
improvement, the existing building and the 
addition shall comply with Section 1612 of the 

International Building Code, or Section R322 ~ 
of the International Residential Code, as appli
cable. 

3. For vertical additions and all other proposed work that, 
when combined, constitute substantial improvement, 
the existing building shall comply with Section 1612 of 
the International Building Code, or Section R322 of the I 
International Residential Code, as applicable. . 

4. For a raised or extended foundation, if the foundation 
work and all other proposed work, when combined, 
constitute substantial improvement, the existing build
ing shall comply with Section 1612 of the International 
Building Code, or Section R322 of the International 
Residential Code, as applicable. 

5. For a new foundation or replacement foundation, the 
foundation shall comply with Section 1612 of the Inter
national Building Code or Section R322 of the Interna
tional Residential Code, as applicable. 

SECTION 1104 
SMOKE ALARMS IN OCCUPANCY 

GROUPS RAND 1-1 
1104.1 Smoke alarms in existing portions of a building. 
Where an addition is made to a building or structure of a 
Group R or I-1 occupancy, the existing building shall be pro
vided with smoke alarms as required by Section 1103.8 of the 
International Fire Code or Section R314 of the International 
Residential Code as applicable. 

SECTION 1105 
ACCESSIBILITY 

1105.1 Minimum requirements. Accessibility prov1s10ns 
for new construction shall apply to additions. An addition that 
affects the accessibility to, or contains an area of, primary 
function shall comply with the requirements of Sections 705, 
806 and 906, as applicable. · * * 
1105.2 Accessible dwelli~g units and sleeping units. Where 
Group I-1, I-2, I-3, R-1, R-2 or R-4 dwelling or sleeping units· 
are being added, the requirements of Section 1107 of the 
International Building Code for accessible units apply only to 
the quantity of spaces being added. 

1105.3 Type A dwelling or sleeping units. Where more than 
20 Group R-2 dwelling or sleeping units are being added, the 
requirements of Section 1107 of. the International Building 
Code for Type A units and Chapter 9 of the International 
Building Code for visible alarms apply only. to the quantity of 
the spaces being added. 

1105.4 Type B dwelling or sleeping units. Where four or 
more Group I-1, I-2, R-1, R-2, R-3 or R-4 dwelling or sleep
ing units are being added, the requirements of Section 1107 
of the International Building Code for Type B units and 
Chapter 9 of the International Building Code for visible 
alarms apply only to the quantity of spaces being added. 
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SECTION 1106 

ENERGY CONSERVATION 

1106.1 Minimum requirements. Additions to existing build
ings shall conform to the energy requirements of the Interna
tional Energy Conservation Code or International 
Residential Code as they relate to new construction. 
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CHAPTER12 

HISTORIC BUILDINGS 

SECTION 1201 
GENERAL 

1201.1 Scope. It is the intent of this chapter to provide means 
for the preservation of historic buildings. Historical buildings 
shall comply with the provisions of this chapter relating to 
their repair, alteration, relocation and change of occupancy. 

[BS] 1201.2 Report A historic building undergoing repair, 
alteration, or change of occupancy shall be investigated and 
evaluated. If it is intended that the building meet the require
ments. of this chapter, a written report shall be prepared and 
filed with the code official by a registered design professional 
when such a report is necessary in the opinion of the code 
official. Such report shall be in accordance with Chapter 1 
and shall identify each required safety feature that is in com
pliance with this chapter and where compliance with other 
chapters of these provisions would be damaging to the con
tributing historic features. For buildings assigned to Seismic 
Design Category D, E or F, a structural evaluation describing, 
at a minimum, the vertical and horizontal elements of the lat
eral force-resisting system and any strengths or weaknesses 
therein shall be prepared. Additionally, the report shall 
describe each feature that is not in compliance with these pro
visions and shall demonstrate how the intent of these provi
sions is complied with in providing an equivalent level of 
safety. 

1201.3 Special occupancy exceptions-museums. When a 
building in Group R-3 is also used for Group A, B, or M pur
poses such as museum tours, exhibits, and other public 
assembly activities, or for museums less than 3,000 square 
feet (279 m2

), the code official may determine that the occu
pancy is Group B when life-safety conditions can be demon
strated in accordance with Section 1201.2. Adequate means 
of egress in such buildings, which may include a means of 
maintaining doors in an open position to permit egress, a limit 
on building occupancy to an occupant load permitted by the 
means of egress capacity, a limit on occupancy of certain 
areas or floors, or supervision by a person knowledgeable in 
the emergency exiting procedures, shall be provided. 

[BS] 1201.4 Flood hazard areas. In flood hazard areas, if all 
proposed work, including repairs, work required because of a 
change of occupancy, and alterations, constitutes substantial 
improvement, then the existing building shall comply with 

I Section 1612 of the International Building Code, or Section 
R322 of the International Residential Code, as applicable. 

Exception: If an histpric building will continue to be an 
historic building after the proposed work is completed, 
then the proposed work ·is not considered a substantial 
improvement. For the purposes of this exception, an his
toric building is: 

1. Listed or preliminarily determined to be eligible for 
listing in the National Register of Historic Places; 

2. Determined by the Secretary of the U.S. Department 
of Interior to contribute to the historical significance 
of a registered historic district or a district prelimi
narily determined to qualify as a historic district; or 

3. Designated as historic under a state or local historic 
preservation program. that is approved by the 
Department of Interior. 

SECTION 1202 
REPAIRS 

1202.1 General. Repairs to any portion of an historic build
ing or structure shall be permitted with original or like mate
rials and original methods of construction, subject· to the 
provisions of this chapter. Hazardous materials, such as 
asbestos and lead-based paint, shall not be used where the 
code for new construction would not permit their use in 
buildings of similar occupancy, purpose and location. 

1202.2 Unsafe conditions. Conditions determined by the 
code official to be unsafe shall be remedied. No work shall be 
required beyond what is required to remedy the unsafe condi
tions. 

1202.3 Relocated buildings. Foundations of relocated his
toric buildings and structures shall comply with the Interna
tional Building Code. Relocated historic buildings shall 
otherwise be considered an historic building for the purposes 
of this code. Relocated historic buildings and structures shall 
be sited so that exterior wall and opening requirements com
ply with the International Building Code or with the compli
ance alternatives of this code. 

1202.4 Replacement. Replacement of existing or missing 
features using original materials shall be permitted. Partial 
replacement for repairs that match the original in c01;1figura
tion, height, and size shall be permitted. 

Replacement glazing in hazardous locations shall comply 
with the safety glazing requirements of Chapter 24 of the 
International Building Code. · 

Exception: Glass block walls, louvered windows, and jal
ousies repaired with like materials. 

SECTION 1203 
FIRE SAFETY 

1203.1 Scope. Historic buildings undergoing alterations, 
changes of occupancy, or that are moved shall comply with 
Section 1203. 

1203.2 General. Every historic building that does not con-
. form to the construction requirements specified in this code 
for the occupancy or use and that constitutes a distinct fire 
hazard as defined herein shall be provided with an approved 
automatic fire-extinguishing system as determined appropri
ate by the code official. However, an automatic fire-extin-
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guishing system shall not be used to substitute for, or act as 
an alternative to, the required number of exits from any facil
ity. 

1203.3 Means of egress. Existing door openings and corridor 
and stairway widths less than those specified elsewhere in 
this code may be approved, provided that, in the opinion of 
the code official, there is sufficient width and height for a per
son to pass through the opening or traverse the means. of 
egress. When approved by the code official, the front or main 
exit doors need not swing in the direction of the path of exit 
travel, provided that other approved means of egress having 
sufficient capacity to serve the total occupant load are pro
vided. 

1203.4 Transoms. In fully sprinklered buildings of Group R-1, 
R-2 or R-3 occupancy, existing transoms in corridors and other 
fire-resistance-rated walls may be maintained if fixed in the 
closed position. A sprinkler shall be installed on each side of 
the transom. 

1203.5 Interior finishes. The existing finishes of walls and 
ceilings shall be accepted when it is demonstrated that they 
are the historic finishes. 

1203.6 Stairway enclosure. In buildings of three stories or 
less, exit enclosure construction shall limit the spread of 
smoke by the use of tight-fitting doors and solid elements. 
Such elements are not required to have a fire-resistance rat
ing. 

1203.7 One-hour fire-resistant assemblies. Where 1-hour 
fire-resistance-rated construction is required by these provi
sions, it need not be provided, regardless of construction or 
occupancy, where the existing wall and ceiling finish is wood 
or metal lath and plaster: 

1203.8 Glazing in fire-resistance-rated systems. Historic 
glazing materials are permitted in interior walls required to 
have a 1-hour fire-resistance rating where the opening is pro
vided with approved smoke seals and the area affected is pro
vided with an automatic sprinkler system. 

1203.9 Stairway railings. Grand stairways shall be accepted 
without complying witli the handrail and guard requirements. 

I Existing handrails and guards at all stairways shall be permit
ted to remain, provided they are not structurally dangerous. 

1203.10 Guards. Guards shall comply with Sections 
1203.10.1and1203.10.2. 

1203.10.1 Height. Existing guards shall comply with the 
requirements ()f Section 604. · 

1203.10.2 Guard openings. The spacing between existing 
intermediate railings or openings in existing ornamental 
patterns shall be accepted. Missing elements or members 
of a guard may be replaced in a manner that will preserve 
the historic appearance of the building or structure. 

1203.11 Exit signs. Where exit sign or egress path marking 
location would damage the historic character of the building, 
alternative exit signs are permitted with approval of the code 
official. Alternative signs shall identify the exits and egress 
path. 

1203.12 Automatic fire-extinguishing systems. Every his
torical building that cannot be made to conform to the con-

struction requirements specified in the International Building 
Code for the occupancy or use and that constitutes a distinct 
fire hazard shall be deemed to be in compliance if provided 
with an approved automatic fire-extinguishing system. 

Exception: When the code official approves an alternative 
life-safety system. 

SECTION 1204 
ALTERATIONS 

1204.1 Accessibility requirements. The provisions of Sec
tions 705, 806 and 906, as applicable, shall apply to facilities 
designated as historic structures that undergo alterations, 
unless technically infeasible. Where compliance with the 
requirements for accessible routes, entrances or toilet rooms 
would threaten or destroy the historic significance of the 
building or facility, as determined by the code official, the 
alternative requirements of Sections 1204.1.1 through 
1204.1.4 for that element shall be permitted. 

Exception: Type B dwelling or sleeping units required by 
Section 1107 of the International Building Code are not 
required to be provided in historical buildings. 

1204.1.1 Site arrival points. At least one accessible route I 
from a site arrival point to an accessible entrance shall be 
provided. 

1204.1.2 Multilevel buildings and facilities. An accessi
ble route from an accessible entrance to public spaces on 
the level of the accessible entrance shall be provided. 

1204.1.3 Entrances. At least one main entrance shall be 
accessible. 

Exceptions: 

1. If a main entrance cannot be made accessible, an 
accessible nonpublic entrance that is unlocked 
while the building is occupied shall be provided; 
or 

2. If a main entrance cannot be made accessible, a 
locked accessible entrance with a notification 
system or remote monitoring shall be provided. 

1204.1.4 Toilet and bathing facilities. Where toilet 
rooms are provided, at least one accessible family or 
assisted-use toilet room complying with Section 1109.2.1 
of the International Building Code shall be provided. 

SECTION 1205 
CHANGE OF OCCUPANCY 

1205.1 General. Historic buildings undergoing a change of 
occupancy shall comply with the applicable provisions of 
Chapter 10, except as specifically permitted in this chapter. 
When Chapter 10 requires compliance with specific require
ments of Chapter 7, Chapter 8 or Chapter 9 and when those 
requirements are subject to the exceptions in Section 1202, 
the same exceptions shall apply to this section. 

1205.2 Building area. The allowable floor area for historic 
buildings undergoing a change of occupancy shall be permit-
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ted to exceed by 20 percent the allowable areas specified in 
Chapter 5 of the International Building Code. 

1205.3 Location on property. Historic structures undergo
ing a change of use to a higher hazard category in accordance 
with Section 1012.6 may use alternative methods to comply 
with the fire-resistance and exterior opening protective 
requirements. Such alternatives shall comply with Section 
1201.2. 

1205.4 Occupancy separation. Required occupancy separa
tions of 1 hour may be omitted when the building is provided 
with an approved automatic sprinkler system throughout. 

1205.5 Roof covering. Regardless of occupancy or use 

I group, roof-covering materials not less than Class C, when 
tested in accordance with ASTM E 108 or UL 790, shall be 
permitted where a fire-retardant roof covering is required. 

1205.6 Means of egress. Existing door openings and corridor 
and stairway widths less than those that would be acceptable 
for nonhistoric buildings under these provisions shall be 
approved, provided that, in the opinion of the code official, 
there is sufficient width and height for a person to pass 
through the opening or traverse the exit and that the capacity 
of the exit system is adequate for the occupant load, or where 
other operational controls to limit occupancy are approved by 
the code official. 

1205.7 Door swing. When approved by the code official, 
existing front doors need not swing in the direction of exit 
travel, provided that other approved exits having sufficient 
capacity to serve the total occupant load are provided. 

1205.8 Transoms. In corridor walls required by these provi
sions to be fire-resistance rated, existing transoms may be 
maintained if fixed in the closed position, and fixed wired 
glass set in a steel frame or other approved glazing shall be 
installed on one side of the transom. 

Exception: Transoms conforming to Section 1203.4 shall 
be accepted. 

1205.9 Finishes. Where interior finish materials are required 

I to have a flame spread index 9f Class C or better, when tested 
in accordance with ASTM E 84 or UL 723, existing noncon
forming materials shall be surfaced with approved fire-retar
dant paint or finish. 

Exception: Existing nonconforming materials need not be 
surfaced with an approved fire-retardant paint or finish 
where the building is equipped throughout with an auto
matic sprinkler system installed in accordance with the 
International Building Code and the nonconforming mate
rials can be substantiated as being historic in character. 

1205.10 One-hour fire-resistant assemblies. Where 1-hour 
fire-resistance-rated construction is required by these provi
sions, it need not be provided, regardless of construction or 
occupancy, where the existing wall and ceiling finish is wood 
lath and plaster. 

I 1205.11 Stairways and guards. Existing stairways shall 
comply with the requirements of these provisions. The code 

I official shall grant alternatives for stairways and guards if 
alternative stairways are found to be acceptable or are judged 

HISTORIC BUILDINGS 

to meet the intent of these provisions. Existing stairways shall 
comply with Section 1203. 

Exception: For buildings less than 3,000 square feet (279 
m2

), existing conditions are permitted to remain at all stair- I 
ways and guards. 

1205.12 Exit signs. The code official may accept alternative 
exit sign locations where such signs would damage the his
toric character of the building or structure. Such signs shall 
identify the exits and exit path. 

[BS] 1205.13 Exit stair live load. Existing historic stairways 
in buildings changed to a Group R-1 or R-2 occupancy shall 
be accepted where it can be shown that the stairway can sup
port a 75-pounds-per-square-foot (366 kg/m2

) live load. 

1205.14 Natural light. When it is determined by the code 
official that compliance with the riatural light requirements of 
Section 1011.1 will lead to loss of historic character or his
toric materials in the building, the existing level of natural 
lighting shall be considered acceptable. 

1205.15 Accessibility requirements. The provisions of Sec
tion 1012.8 shall apply to facilities designated as historic 
structures that undergo a change of occupancy, unless techni
cally infeasible. Where compliance with the requirements for 
accessible routes, ramps, entrances, or toilet rooms would 
threaten or destroy the historic significance of the building or 
facility, as determined by the authority having jurisdiction, 
the alternative requirements of Sections 1204.1.1 through 
1204.1.4 for those elements shall be permitted 

Exception: Type B dwelling or sleeping units required by 
Section 1107 of the International Building Code are not 
required to be provided in historical buildings. 

SECTION 1206 
STRUCTURAL 

[BS] 1206.1 General. Historic buildings shall comply with 
the applicable structural provisions for the work as classified 
in Chapter 5. 

Exception: The code official shall be· authorized to accept 
existing floors and approve operational controls that limit 
the live load on any such floor. 

[BS] 1206.2 Dangerous conditions. Conditions determined 
by the code official to be dangerous shall be remedied. No 
work shall be required beyond what is required to remedy the 
dangerous condition. 
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CHAPTER 13 

RELOCATED OR MOVED BUILDINGS 

SECTION 1301 
GENERAL 

1301.1 Scope. This chapter provides requirements for relo-. 

I cated or moved structures, including relocatable buildings as 
defined in Chapter 2. 

1301.2 Conformance. The building shall be safe for human 
occupancy as determined by the International Fire Code and 
the International Property Maintenance Code. Any repair, 
alteration, or change of occupancy undertaken within the 
moved structure shall comply with the requirements of this 
code applicable to the work being performed. Any field-fabri
cated elements shall comply with the requirements of the 
International Building Code or the International Residential 
Code as applicable. 

SECTION 1302 
REQUIREMENTS 

1302.1 Location on the lot. The building shall be located on 
the lot in accordance with the requirements of the Interna
tional Building Code or the InternationalResidential Code as 
applicable. 

[BS] 1302.2 Foundation. The foundation system of relocated 
buildings shall comply with the International Building Code 
or the International Residential Code as applicable. 

[BS] 1302.2.1 Connection to the foundation. The con
nection of the relocated building to the foundation shall 
comply with the International Building Code or the Inter
national Residential Code as applicable. 

[BS] 1302.3 Wind loads. Buildings shall comply with Inter
national Building Code or International Residential Code 
wind provisions as applicable. 

Exceptions: 

1. Detached one- and two-family dwellings and Group 
u occupancies where wind loads at the new location 
are not higher than those at the previous location. 

2. Structural elements whose stress is not increased by 
more than 10 percent. 

[BS] 1302.4 Seismic loads. Buildings shall comply with 
International Building Code or International Residential 
Code seismic provisions at the new location as applicable. 

Exceptions: 

1. Structures in Seismic Design Categories A and B 
and detached one- and two-family dwellings in Seis
mic Design Categories A, B and C where the seis
mic loads at the new location are not higher than 
those at the previous location. · 

2. Structural elements whose stress is not increased by 
more than 10 percent. 

[BS] 1302.5 Snow loads. Structures shall comply with Inter
national Building Code oi International Residential Code 
snow loads as applicable where snow loads at the new loca
tion are higher than those at the previous location. 

Exception: Structural elements whose stress is not 
increased by more than 5 percent. 

[BS] 1302.6 Flood hazard areas. If relocated or moved into 
a flood hazard area, structures shall comply with Section 
1612 of the International Building Code, or Section R322 of I 
the International Residential Code, as applicable. 

[BS] 1302.7 Required inspection and repairs. The code 
official shall be authorized to inspect, or to require approved 
professionals to inspect at the expense of the owner, the vari
ous structural parts of a relocated building to verify that struc
tural components and connections have not sustained 
structural damage. Any repairs required by the code official 
as a result of such inspection shall be made prior to the final 
approval. 
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CHAPTER14 

PERFORMANCE COMPLIANCE METHODS 

SECTION 1401 
GENERAL 

1401.1 Scope. The provisions of this chapter shall apply to 
the alteration, repair, addition and change of occupancy of 
existing structures, including historic and moved structures, 
as referenced in Section 301.1.3. The provisions of this chap
ter are intended to maintain or increase the current degree of 
public safety, health and general welfare in existing buildings 
while permitting repair, alteration, addition and change of 
occupancy without requiring full compliance with Chapters 5 
through 13, except where compliance with other provisions 
of this code is specifically required in this chapter. 

1401.1.1 Compliance with other methods. Alterations, 
repairs, additions and changes of occupancy to existing 
structures shall comply with the provisions of this chapter · 
or with one of the methods provided in Section 301.1. 

1401.2 Applicability. Structures existing prior to [DATE TO 
BE INSERTED BY THE JURISDICTION. Note: it is recommended 
that this date coincide with the effective date of building codes 
within the jurisdiction], in which there is work involving addi
tions, alterations or changes of occupancy shall be made to 
conform to the requirements of this chapter or the provisions 
of Chapters 5 through 13. The provisions of Sections 
1401.2.l through 1401.2.5 shall apply to existing occupan
cies that will continue to be, or are proposed to be, in Groups 

which secure the greater public safety shall apply to the 
entire building or structure. 

1401.2.3 Additions. Additions to existing buildings shall 
comply with the requirements of the International Build
ing Code, International Residential Code, and this code 
for new construction. The combined height and area of the 
existing building and the new addition shall not exceed the 
height and area allowed by Chapter 5 of the International 
Building Code. Where a fire wall that complies with Sec
tion 706 of the International Building Code is provided 
between the addition and the existing building, the addi
tion shall be considered a separate building. 

1401.2.4 Alterations and repairs. An existing building or 
portion thereof that does not comply with the requirements 
of this code for new construction shall not be altered or 
repaired in such a manner that results in the building being 
less safe or sanitary than such building is currently. If, in 
the alteration or repair, the· current level of safety or sani-. 
tation is to be reduced, the portion altered or repaired shall 
conform to the requirements of Chapters 2 through 12 and 
Chapters 14 through 33 of the International Building 
Code. · 

1401.2.5 Accessibility requirements. Accessibility shall I 
be provided in accordance with Section 410 or 605. 

I A, B, E, F, I-2, M, R and S. These provisions shall not apply 
to buildings with occupancies in Group Hor I-1, I-3 or I-4. 

1401.3 Acceptance. For repairs, alterations, additions, and 
changes of occupancy to existing buildings that are evaluated 
in accordance with this section, compliance with this section 
shall be accepted by the code official. 1401.2.l Change in occupancy. Where an existing build-

ing is changed to a new occupancy classification and this 
section is applicable, the provisions of this section for the 
new occupancy shall be used to determine compliance 
with this code. 

1401.2.2 Partial change in occupancy. Where a portion 
of the building is changed to a new occupancy classifica
tion and that portion is separated from the remainder of the 
building with fire barrier or horizontal assemblies having a 
fire-resistance rating as required by Table 508.4 of the 
International Building Code or Section R317 of the Inter
national Residential Code for the separate occupancies, or 
with approved compliance alternatives, the portion 
changed shall be made to conform to the provisions of this 
section. 

Where a portion of the building is changed to a new 
occupancy classification and that portion is not separated 
from the remainder of the building with fire barriers or 
horizontal assemblies having a fire-resistance rating as 
required by Table 508.4 of the International Building 
Code or Section R3 l 7 of the International Residential 
Code for the separate occupancies, or with approved com
pliance alternatives, the provisions of this section which 
apply to each occupancy shall apply to the entire building. 
Where there are conflicting provisions, those requirements 

1401.3.1 Hazards. Where the code official determines 
that an unsafe condition exists as provided for in Section 
115, such unsafe condition shall be abated in accordance 
with Section 115. 

1401.3.2 Compliance with other codes. Buildings that 
are evaluated in accordance with this section shall comply 
with the International Fire Code and International Prop
erty Maintenance Code. 

1401.3.3 Compliance with flood hazard provisions. In 
flood hazard areas, buildings that are evaluated in accor
dance with this section shall comply with Section 1612 of I 
the International Building Code, or Section R322 of the 
International Residential Code, as applicable if the work 
covered by this section constitutes substantial improve
ment. 

1401.4 Investigation and evaluation. For proposed work 
covered by this chapter, the building owner shall cause the 
existing building to be investigated and evaluated in accor
dance with the provisions of Sections 1401.4 through 1401.9. 

[BS] 1401.4.1 Structural analysis. The owner shall have 
a structural analysis of the existing building made to deter
mine adequacy of structural systems for the proposed 
alteration, addition or change of occupancy. The analysis 
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shall demonstrate that the building with the work com
pleted is capable of resisting the loads specified in Chapter 
16 of the International Building Code. 

1401.4.2 Submittal. The results of the investigation and 
evaluation as required in Section 1401.4, along with pro
posed compliance alternatives, shall be submitted to the 
code official. 

1401.4.3 Determination of compliance. The code official 
shall determine whether the existing building, with the 
proposed addition, alteration, or change of occupancy, 
complies with the provisions of this section in accordance 
with the evaluation process in Sections 1401.5 through 
1401.9. 

1401.5 Evaluation. The evaluation shall be comprised of 
three categories: fire safety, means of egress, and general 
safety, as defined in Sections 1401.5.l through 1401.5.3. 

1401.5.1 Fire safety. Included within the fire safety cate
gory are the structural fire resistance, automatic fire detec
tion, fire alarm, automatic sprinkler system and fire 
suppression system features of the facility_. 

1401.5.2 Means of egress. Included within the means of 
egress category are the configuration, characteristics, and 
support features for means of egress in the facility. 

1401.5.3 General safety. Included within the general 
safety category are the fire safety parameters and the 
means-of-egress parameters. 

1401.6 Evaluation process. The evaluation process specified 

I 
herein shall be followed in its entirety to evaluate existing 
buildings in Groups A, B, E, F, M, R, S and U. For existing 
buildings in Group I-2, the evaluation process specified 
herein shall be followed and applied to each and every indi
vidual smoke compartment. Table 1401.7 shall be utilized for 
tabulating the results of the evaluation. References to other 
sections of this code indicate that compliance with those sec
tions is required in order to gain credit in the evaluation 
herein outlined. In applying this section to a building with 
mixed.occupancies, where the separation between the mixed 
occupancies does not qualify for any category indicated in 
Section 1401.6.16, the score for each occupancy shall be 
determined, and the lower score determined for each section 

I of the evaluation process shall apply to the entire building, or 
to each smoke compartment for Group I-2 occupancies. 

Where the separation between the mixed occupancies qual-
ifies for any category indicated in Section 1401.6.16, the 

I score for each occupancy shall apply to each portion, or 
smoke compartment of the building based on the occupancy 
of the space. 
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1401.6.1 Building height and number of stories. The 
value for building height and number of stories shall be 
the lesser value determined by the formula in Section 
1401.6.1.1. Section 504 of the International Building 
Code shall be used to determine the allowable height and 
number of stories of the building. Subtract the actual 
building height from the allowable height and divide by 
121

/ 2 feet (3810 mm). Enter the height value and its sign 
(positive or negative) in Table 1401.7 under Safety Param-

4522 

eter 1401.6.1, Building Height, for fire safety, means of 1 
egress, and general safety. The maximum score for a I 
building shall be 10. 

1401.6.1.1 Height formula. The following formulas 
shall be used in computing the building height value. 

Height value feet _(AH) - (EBH) x CF 
, 125 

(Equation 14-1) 

Height value, stories = (AS - EBS) x CF 
(Equation 14-2) 

where: 

AH = Allowable height in feet (mm) from Section I 
504 of the International Building Code. 

EBH = Existing building height in feet (mm). 

AS = Allowable height in stories from Section 504 of I 
the International Building Code. 

EBS = Existing building height in stories. 

CF = 1 if (AH)-(EBH) is positive. 

CF = Construction-type factor shown in Table 
1401.6.6(2) if (AH)- (EBH) is negative. 

Note: Where mixed occupancies are separated and 
individually evaluated as indicated in Section 1401.6, 
the values AH, AS, EBH and EBS shall be based on the 
height of the occupancy being evaluated. 

1401.6.2 Building area. The value for building area shall 
be determined by the formula in Section 1401.6.2.2. Sec-1 
tion 506 of the International Building Code and the for
mula in Section 1401.6.2.1 shall be used to determine the 
allowable area of the building. Subtract the actual building 
area from the allowable area and divide by 1,200 square 
feet (112 m2

). Enter the area value and its sign (positive or 
negative) in ·Table· 1401.7 under Safety Parameter· 
1401.6.2, Building Area, for fire safety, means of egress 
and general safety. In determining the area value, the max
imum permitted positive value for area is 50 percent of the 
fire safety .score as listed in Table 1401.8; Mandatory 
Safety Scores. Group I-2 occupancies shall be scored zero. I 

1401.6.2.1 Allowable area formula. The following 
formula shall be used in computing allowable area: 

Aa =At+ (NS x 9 (Equation 14-3) I 
where: 

Aa = Allowable building area per story (square feet). 

At =Tabular allowable area factor (NS, SI, Sl3R, or I 
SM value, as applicable in accordance with Table 
506.2 of the International Building Code. 
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NS = Tabular allowable area factor in accordance with 
Table 506.2 of the International Building Code 
or nonsprinklered building (regardless of 
whether the building is sprinklered). 

I1 = Area factor increase due to frontage as calculated 
in accordance with Section 506.3 of the 
International Building Code. 

1401.6.2.2 Area formula. The following formula shall 
be used in computing the area value. Determine the 
area value for each occupancy floor area on a floor-by
floor basis. For each occupancy, choose the minimum 
area value of the set of values obtained for the particu
lar occupancy. 

Allowable [ [ Actual Actual ]] area. area. area 
Areavalue. = 1 1- 1 + ... + n 

I 1200square feet Allowable Allowable 
. areai arean 

(Equation 14-4) 

where: 

=Value for an individual separated occupancy on a 
floor. 

·n =Number of separated occupancies on a floor. 

1401.6.3 Compartmentation. Evaluate the compartments 
created by fire barriers or horizontal assemblies which 
comply with Sections 1401.6.3.1 and 1401.6.3.2 and 
which are exclusive of the wall elements considered under 
Sections 1401.6.4 and 1401.6.5. Conforming compart
ments shall be figured as the net area and do not include 
shafts, chases, stairways, walls, or columns. Using Table 
1401.6.3, determine the appropriate compartmentation 
value (CV) and enter that value into Table 1401.7 under 
Safety Parameter 1401.6.3, Compartmentation, for fire 
safety, means of egress, and general safety. 

1401.6.3.l Wall construction. A wall used to create 
separate compartments shall be a fire barrier conform
ing to Section 707 of the International Building Code 
with a fire-resistance rating of not less than 2 hours. 
Where the building is not divided into more than one 
compartment, the compartment size shall be taken as 
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the total floor area on all floors. Where there is more 
than one compartment within a story, each compart
mented area on such story shall be provided with a hor
izontal exit conforming to Section 1026 of the 
International Building Code. The fire door serving as 
the horizontal exit between compartments shall be so 
installed, fitted, and gasketed that such fire door will 
provide a substantial barrier to the passage of smoke. 

1401.6.3.2 Floor/ceiling construction. A floor/ceiling 
assembly used to create compartments shall conform to 
Section 711 of the International Building Code and 
shall have a fire-resistance rating of not less than 2 
hours. 

1401.6.4 Tenant and dwelling unit separations. Evalu
ate the fire-resistance rating of floors and walls separating 
tenants, including dwelling units, and not evaluated under I 
Sections 1401.6.3 and 1401.6.5. Group .I-2 occupancies 
shall evaluate the rating of the separations between patient 
sleeping rooms. 

. Under the categories · and· occupancies in Table 
1401.6.4, determine the appropriate value and enter that 
value in Table 1401.7 under Safety Parameter 1401.6.4, 
Tenant and Dwelling Unit Separation, for fire safety, 
means of egress, and general safety. 

OCCUPANCY 

A-1 

A-2 

R 

TABLE 1401.6.4 
SEPARATION VALUES 

CATEGORIES 

a b c 

0 0 0 

-5 -3 0 

-4 -2 0 

A-3, A-4, B, E, F, M, S-1 -4 -3 0 

1-2 0 1 2 

S-2 -5 -2 o· 

d e 

0 1 

1 3 

2 4 

2 4 

3 4 

2 4 

1401.6.4.1 Categories. The categories for tenant and 
dwelling unit separations are: 

1. Category a-No fire partitions; incomplete fire 
partitions; no doors; doors not self-closing or 
automatic-closing. 

2. Category b-Fire partitions or floor assemblies 
with less than 1-hour fire-resistance ratings or not 
constructed in accordance with Section 708 or 
711 of the International Building Code, respec-
tively. · 

I 

TABLE 1401.6.3 
COMPARTMENTATION VALUES 

CATEGORIES 
a b d OCCUPANCY Compartment size equal 

c e 

to or greater than 15,000 
compartment size of Compartment size of Compartment size of Compartment size of 

square feet 
10,000 square feet 7,500 square feet 5,000 square feet 2,500 square feet or less 

A-1, A-3 0 6 10 14 18 

A-2 0 4 10 14 18 

A-4, B, E, S-2 0 5 10 15 20 

F, M, R, S-1 0 4 10 16 22 

For SI: l square foot= 0.0929 m2
• 
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3. Category c-Fire partitions with 1-hour or 
greater fire-resistance ratings constructed in 
accordance with Section 708 of the International 
Building Code and floor assemblies with I-hour 
but less than 2-hour fire-resistance ratings con
structed in accordance with Section 711 of the 
International Building Code or with only one ten
ant within the floor area. 

4. Category d-Fire barriers with 1-hour but· less 
than 2-hour fire-resistance ratings constructed in 
accordance with Section 707 of the International 
Building Code and floor assemblies with 2-hour 
or greater fire-resistance ratings constructed in 
accordance with Section 711 of the International 
Building Code. 

5. Category e-Fire barriers and floor assemblies 
with. 2-hour or greater fire-resistance ratings and 
constructed in accordance with Sections 707 and 
711 of the International Building Code, respec
tively. 

4. Category d-2-hour or greater fire-resistance rat
ing, with doors conforming to Section 716 of the ( 
International Building Code. 

1401.6.6 Vertical openings. Evaluate the fire-resistance I 
rating of interior exit stairways or ramps, hoistways, esca
lator openings, and other shaft enclosures within the build
ing, and openings between two or more floors. Table 
1401.6.6(1) contains the appropriate protection values. 
Multiply that value by the construction-type factor found 
in Table 1401.6.6(2). Enter the vertical opening value and 
its sign (positive or negative) in Table 1401.7 under Safety 
Parameter 1401.6.6, Vertical Openings, for fire safety, 
means of egress, and general safety. If the structure is a 
one-story building or if all the unenclosed vertical open
ings within the building conform to the requirements of 
Section 713 of the International Building Code, enter a 
value of 2. The maximum positive value for this require
ment shall be 2. 

TABLE 1401.6.6(1) 
VERTICAL OPENING PROTECTION VALUE 

PROTECTION VALUE 1401.6.5 Corridor walls. Evaluate the fire-resistance rat
ing and degree of completeness of walls which create cor
ridors serving the floor and that are constructed in. 
accordance with Section 1020 of the1nternational Build
ing Code. This evaluation shall not include the wall ele
ments considered under Sections 1401.6.3 and 1401.6.4. 
Under the categories and groups in Table 1401.6.5, deter
mine the appropriate value and enter that value into Table 
1401.7 under Safety Parameter 1401.6.5, Corridor Walls, 
for fire safety, means of egress.> and general safety. 

None (unprotected opening) -2 times number of floors connected 

I 

TABLE 1401.6.5 
CORRIDOR WALL VALUES 

OCCUPANCY 
CATEGORIES 

a b c• 

A-1 -10 -4 0 

A-2 -30 -12 0 

A-3, F, M, R, S-1 -7 -3 0 

A-4, B, E, S-2 -5 -2 0 

I-2 -10 0 1 

d" 

2 

2 

2 

5 

2 

I a CoITidors not providing at least one-half the exit access travel distance for 
all occupants on a floor shall use Category b. 
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1401.6.5.l Categories. The categories for corridor 
walls are: 

1. Category a-No fire partitions; incomplete fire 
partitions; no doors; or doors not self-closing. 

2. Category b--Less than 1-hour fire-resistance rat
ing or not constructed in accordance with Section 
708.4 of the International Building Code. 

3. Category c-1-hour to less than 2-hour fire-resis
tance rating, with doors conforming to Section 
716 of the International Building Code or with
out corridors as permitted by Section 1018 of the 
International Building Code. · 

4524 

Less than 1 hour -1 times number of floors connected 

1 to less than 2 hours 1 

F 
A 
c 
T 
0 
R 

2 hours or more 2 

TABLE 1401.6.6(2) . 
CONSTRUCTION-TYPE FACTOR 

TYPE OF CONSTRUCTION 

IA IB llA llB lllA lllB IV VA VB 

1.2 1.5 2.2 3.5 2.5 3.5 2.3 3.3 7 

1401.6.6.1 Vertical opening formula. The following 
formula shall ·be used in computing vertical opening 
value. 

VO=PVxCF (Equation 14-5) 

where: 

VO= Vertical opening value. 

PV = Protection value from Table 1401.6.6.(1). 

CF= Construction-type factor from Table 1401.6.6.(2). 

1401.6.7 HVAC systems. Evaluate the ability of the 
HV AC system to resist the movement of smoke and fire 
beyond the point of origin. Under the categories in Section 
1401.6.7.1, determine the appropriate value and enter that 
value into Table 1401.7 under Safety Parameter 1401.6.7, 
HV AC Systems, for fire safety, means of egress, and gen
eral safety. Facilities in Group I-2 occupancies meeting I 
Categories a, b or c shall be considered to fail the evalua
tion. 
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1401.6.7.1 Categories. The categories for HV AC. sys
tems are: 

1. Category a-Plenums not in accordance with 
Section 602 of the International Mechanical 
Code. -10 points. 

2. Category b--Ait movement in egress elements 
not in accordance with Section 1018.5 of the 
International Building Code. -5 points. 

3. Category c-Both Categories a and bare applica
ble. -15 points. 

4. Category d-Compliance of the HV AC system 
with Section 1020.5 of the International Building 
Code and Section 602 of the International 
Mechanical Code. 0 points. 

5. Category e-Systems serving one story; or a cen
tral boiler/chiller system without ductwork con
necting two or more stories. +5 points. 

1401.6.8 Automatic fire detection. Evaluate the smoke 
detection capability based on the location and operation of 
automatic fire detectors in accordance with Section 907 of 
the International Building Code and the International 
Mechanical Code. Under the categories and occupancies 
in Table 1401.6.8, determine the appropriate value and 
enter that value into Table 1401.7 under Safety Parameter 
1401.6.8, Automatic Fire Detection, for fire safety, means 
of egress, and general safety. Facilities in Group I-2 .occu
pancies meeting Category a, b or c shall be considered to 
fail the evaluation. 

TABLE 1401.6.8 
AUTOMATIC FIRE DETECTION VALUES 

CATEGORIES 
OCCUPANCY 

a b c d 

A-1, A-3, 
-10 -5 0 2 

F,M,R, S-1 

A-2 -25 -5 0 5 

A-4, B, E, S-2 -4 ·-2 0 4 

1-2 NP NP NP 4 

e f 

6 -

9 -

8 -
5 2 

1401.6.8.l Categories. The categories for automatic 
fire detection are: 

1. Category a-None. 

2. Category b--Existing smoke detectors in HV AC 
systems and maintained in accordance with the 
International Fire Code. 

3. Category c-Smoke detectors in HV AC systems. 
The detectors are installed in accordance with the 
requirements for new buildings in the Interna
tional Mechanical Code. 
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4. Category d-Smoke detectors throughout all 
floor areas other than individual sleeping units, 
tenant spaces and dwelling units. 

5. Category e-Smoke detectors installed through
out the floor area. 

6. Category f-Smoke detectors in corridors only. I 
1401.6.9 Fire alarm systems. Evaluate the capability· of 
the fire alarm system in accordance with Section 907 of 
the International Building Code. Under the categories and 
occupancies in Table 1401.6.9, determine the appropriate 
value and enter that value into Table 1401.7 under Safety 
Parameter 1401.6.9, Fire Alarm System, for fire safety, 
means of egress, and general safety. 

TABLE 1401.6.9 
FIRE ALARM SYSTEM VALUES 

CATEGORIES 
OCCUPANCY 

a b• c d 

A-1, A-2, A-3, A-4, B, E, R -10 -5 0 5 

F,M,S 0 5 10 .15 

1-2 -4 1 2 5 

a. For buildings equipped throughout with an automatic sprinkler system, 
add 2 points for activation by a sprinkler water-flow device. 

1401.6.9.1 Categories. The categories for fire alarm 
systems are: 

1. Category a-None. 

2. Category b-Fire alarm system with manual fite 
alarm boxes in accordance with Section 907 .4 of 
the InternatiOnal Building Code and alarm notifi
cation appliances in accordance with Section 
907 .5.2 of the International Building Code. 

3. Category c-Fire alarm system in accordance 
with Section 907 of the International Building 
Code. 

4. Category d-Category c plus a required emer
gency voice/alarm communications system and a 
fire command station that conforms to Section 
911 of the International Building Code and con
tains the emergency voice/alarm communications 
system controls, fire department communication 
system controls, and any other controls specified 
in Section 911 of the International Building Code 
where those systems are provided. 

1401.6.10 Smoke control. Evaluate the ability of a natural 
or mechanical venting, exhaust, or pressurization system 
to control the movement of smoke from a fire. Under the 
categories and occupancies in Table 1401.6.10, determine 
the appropriate value and enter that value into Table 
1401.7 under Safety Parameter 1401.6.10, Smoke Control, 
for means of egress and general safety. 

I 
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OCCUPANCY 

A-1, A-2, A-3 

A-4,E 

B,M,R 

F,S 

I-2 

TABLE 1401.6.10 
SMOKE CONTROL VALUES 

CATEGORIES 

a b c d 

0 1 2 3 

0 0 0 1 

0 2· 3• . 3• 

0 2· 2· 3• 

-4 0 0 0 

e f 

6 6 

3 5 
3a 4• 

3• 3• 

3 0 

a. This value shall be 0 if compliance with Category d or e in Section 
1401.6.8.l has not been obtained. 

1401.6.10.1 Categories. The categories for smoke con
trol are: 

1. Category a-None. 

2. Category b-The building is equipped through
out with an automatic sprinkler system. Openings 
are provided in exterior walls at the rate of 20 
square feet (l.86 m2

) per 50 linearfeet (15 240 
mm) of exterior wall in each story and distributed 
around the building perimeter at intervals not 
exceeding 50 feet (15 240 mm). Such openings 
shall be readily openable from the inside without 
a key or separate tool and shall be provided with 
ready access thereto. In lieu of operable open
ings, clearly and permanently marked tempered 
glass panels shall be used. 

3. Category c-One enclosed exit stairway, with 
ready access thereto, from each occupied floor of 
the building. The stairway has operable exterior 
windows, and the building has openings in accor
dance with Category b. 

4. Category d-One smokeproof enclosure and the 
building has openings in accordance with Cate
gory b. 

5. Category e-The building is equipped through
out with an automatic sprinkler system. Each 
floor area is provided with a mechanical air-han
dling system designed to accomplish smoke con
tainment. Return and exhaust air shall be moved 
directly to the outside without recirculation to 
other floor areas of the building under fire condi
tions. The system shall exhaust not less than six 
air changes per hour from the floor area. Supply 
air by mechanical means to the floor area is not 
required. Containment of smoke shall be consid
ered as confining smoke to the floor area 
involved without migration to other floor areas. 
Any other tested and approved design that will 
adequately accomplish smoke containment is 
permitted. 

6. Category f-Each stairway shall be one of the 
following: a smokeproof enclosure in accordance 
with Section 1023.11 of the International Build
ing Code; pressurized in accordance with Section 

909.20.5 of the International Building Code; or 
shall have operable exterior windows. 

1401.6.11 Means of egress capacity and number •. Evalu
ate the means of egress capacity and the number of exits 
available to the building occupants. In applying this sec
tion, the means of egress are required to conform to the 
following sections of the International Building Code: 
1003.7, 1004, 1005.1, 1006, 1007, 1016.2, 1025.1, 1028.2, 
1028.5, 1029.2, 1029.3, 1029.4 and 1030. The number of 
exits credited is the number that is available to each occu
pant of the area being evaluated. Existing fire escapes 
shall be accepted as a component in the means of egress 
when conforming to Section 405. 

Under the categories and occupancies in Table 
1401.6.11, determine the appropriate value and enter that 
value into Table 1401.7 under Safety Parameter 
1401.6.11, Means of Egress Capacity, for means of egress 
and general safety. 

TABLE 1401.6.11 
MEANS OF EGRESS VALUES" 

CATEGORIES 
OCCUPANCY 

a b c 

A-1, A-2, 
-10 0 2 

A-3, A-4, E, I-2 

M -3 0 1 

B,F,S -1 0 0 

R -3 0 0 

d e 

8 10 

2 4 

0 0 

0 0 

a. The values indicated are for buildings six stories or less in height. For 
buildings over six stories above grade plane, add an additional -10 points. 

1401.6.11.1 Categories. The categories for means-of
egress capacity and number of exits are: 

1. Category a-Compliance with the minimum 
required means-of-egress capacity or number of 
exits is achieved through the use of a fire escape 
in accordance with Section 405. 

2. Category b-Capacity of the means of egress 
complies with Section 1004 of the International 
Building Code, and the number of exits complies 
with the minimum number required by Section 
1021 of the International Building Code. 

3. Category c-Capacity of the means of egress is 
equal to or exceeds 125 percent of the required 
means-of-egress capacity, the means of egress 
complies with the minimum required width 
dimensions specified in the International Build
ing Code, and the number of exits complies with 
the minimum number required by Section 1006 
of the International Building Code. 

4. Category d-The number of exits provided 
exceeds the number of exits required by Section 
1006 of the International Building Code. Exits 
shall be located a distance apart from each other 
equal to not less than that specified in Section 
1015 .2 of the International Building Code. 
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5. Category e-The area being evaluated meets 
both Categories c and d. 

1401.6.12 Dead ends. In spaces required to be served by 
more than one means of egress, evaluate the length of the 
exit acces~ travel path in which the building occupants are 
confined to a single path of travel. Under the categories 
and occupancies in Table 1401.6.12, determine the appro
priate value and enter that value into Table 1401.7 under 
Safety Parameter 1401.6.12, Dead Ends, for means of 
egress and general safety. 

OCCUPANCY 

A-1, A-3, A-4, 
B,F,M,R,S 

A-2,E 

I-2 

TABLE 1401.6.12 
DEAD-END VALUES 

CATEGORIES" 

a b c 

-2 0 2 

-2 0 2 

-2 0 2 

d 

-4 

-4 

-6 

a For dead-end distances between categories, the dead-end value shall be 
obtained by linear interpolation. 

1401.6.12.1 Categories. The categories for dead ends 
are: 

1. Category a-Dead end of 35 feet (10 670 mm) in 
nonsprinklered buildings or 70 feet (21 340 mm) 
in sprinklered buildings. 

2. Category b-Dead end of 20 feet (6096 mm); or 
50 feet (15 240 mm) in Group B in accordance 

. with Section 1020.4, Exception 2, of the Interna
tional Building Code. 

3. Category c-No dead ends; or ratio of length to 
width (l/w) is less than 2.5:1. 

4. Category d-Dead ends exceeding Category a. 

1401.6.13 Maximum exit access travel distance to an 
exit Evaluate the length of exit access travel to an 
approved exit. Determine the appropriate points in accor
dance with the following equation and enter that value into 
Table 1401.7 under Safety Parameter 1401.6.13, Maxi
mum Exit Access Travel Distance for means of egress and 
general safety. The maximum allowable exit access travel 
distance shall be determined in accordance with Section 
1016.1 of the International Building Code. 

Maximum allowable_ Maximum actual 
travel distance travel distance 

Maximum allowable travel distance 
Points =20 x 

(Equation 14-6) 

1401.6.14 Elevator control. Evaluate the passenger ele
vator equipment and controls that are available to the fire 
department to reach all occupied floors. Emergency recall 
and in-car operation of elevators shall be provided in 
accordance with the International Fire Code. Under the 
categories and occupancies in Table 1401.6.14, determine 
the appropriate value and enter that value into Table 

2RFORMANCE COMPLIANCE METHODS 

1401.7 under Safety Parameter 1401.6.14, Elevator Con
trol, for fire safety, means of egress and general safety. 
The values shall be zero for a single-story building. 

TABLE 1401.6.14 
ELEVATOR CONTROL VALUES 

CATEGORIES 
ELEVATOR TRAVEL 

Less than 25 feet of travel above or below the 
primary level of elevator access for 
emergency fire-fighting or rescue personnel 
Travel of 25 feet or more above or below the 
primary level of elevator access for 
emergency fire-fighting or rescue personnel 

For SI: 1 foot= 304.8 mm. 
NP= Not pennitted. 

a b c 

-2 0 0 

-4 NP 0 

d 

+2 

+4 

1401.6.14.1 Categories. The categories for elevator 
controls are: 

1. Category a-No elevator. 

2. Category b--Any elevator without Phase I emer
gency recall operation and Phase II emergency 
in-car operation. 

3. Category c-All elevators with Phase .I emer
gency recall operation and Phase II emergency 
in-car operation as required by the International 
Fire Code. 

4. Category d-All meet Category c; or Category b 
where permitted to be without Phase I emergency 
recall operation and Phase II emergency in-car 
operation; and at least one elevator that complies 
with new construction requirements serves all 
occupied floors. 

1401.6.15 Means-of-egress emergency lighting. Evalu
ate the presence of and reliability of means-of-egress 
emergency lighting. Under the categories and occupancies 
in Table 1401.6.15, determine the appropriate value and 
enter that value into Table 1401.7 under Safety Parameter 
1401.6.15, Means-of-Egress Emergency Lighting, for 
means of egress and general safety. 

1401.6.15.1 Categories. The categories for means-of
egress emergency lighting are: 

1. Category a-Means-of-egress lighting and exit 
signs not provided with emergency power in 
accordance with Section 2702 of the Interna~ 
tional Building Code. 

2. Category b--Means-of-egress lighting and exit 
signs provided with emergency power in accor
dance with Section 2702 of the International 
Building Code. 

3. Category c-Emergency power provided to 
means-of-egress lighting and exit signs, which 
provides protection in the event of power failure 
to the site or building. . 
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·TABLE 1401.6.15 
MEANS-OF-EGRESS EMERGENCY LIGHTING VALUES 

NUMBER OF EXITS REQUIRED BY CATEGORIES 
SECTION 1015 OF THE 

INTERNATIONAL BUILDING CODE a b c 

Two or more exits NP 0 4 

Minimum of one exit 0 1 1 

NP= Not permitted. 

1401.6.16 Mixed occupancies. Where a building has two 
or more occupancies that are not in the same occupancy · 
classification, the separation between the mixed occupan
cies shall be evaluated in accordance with this section. 
Where there is no separation between the mixed occupan
cies or the separation between mixed occupancies does not 
qualify for any of the categories indicated in Section 
1401.6.16.1, the building shall be evaluated as indicated in 
Section 1401.6, and the value for mixed occupancies shall 
be zero. Under the categories and occupancies in Table 
1401.6.16, determine the appropriate value and enter that 
value into Table 1401.7 under Safety Parameter 
1401. 6.16, Mixed Occupancies, for fire safety and general · 
safety. For buildings without mixed occupancies, the value 
shall be zero. Facilities in Group I-2 occupancies meeting 
Category a shall be considered to fail the evaluation. 

TABLE 1401.6.16 
MIXED OCCUPANCY VALUES" 

CATEGORIES 
OCCUPANCY 

a b 

A-1, A-2, R -10 0 

A-3, A-4, B, E, F, M, S -5 0 

1-2 NP 0 

NP = not permitted. 

c 
10 

5 

5 

a. For fire-resistance ratings between categories, the value shall be obtained 
by linear interpolation. 

1401.6.16.1 Categories. The categories for mixed 
occupancies are: 

1. Category· a-Occupancies separated by minimum 
1-hour fire barriers or minimum 1-hour horizon

. tal assemblies, or both. 

2. Category b--Separations between occupancies in 
accordance with Section 508.4 of the Interna
tio~al Building Code. 

3. Category c-Separations between occupancies 
having a fire-resistance rating of not less than 
twice that required by Section 508.4 of the Inter
national Building Code. 

1401.6.17 Automatic sprinklers. Evaluate the abil~ty to 
suppres's a fire based on the installation of an automatic 
sprinkler system in accordance with Section 903.3.1.1 of 
the International Building Code. "Required sprinklers" 
shall be based on the requirements of this code. Under the 
categories and occupancies in Table 1401.6.17, determine 
the appropriate value and enter that value into Table 
1401.7 under Safety Parameter 1401.6.17, Automatic 
Sprinklers, for fire safety, means of egress divided by 2, 
and general safety. High-rise buildings defined in Chapter 

2 of the International Building Code that undergo a 
change of occupancy to Group R shall be equipped 
throughout with an automatic sprinkler system in accor
dance with Section 403 of the International Building Code 
and Chapter 9 of the International Building Code. Facili-1 
ties in Group I-2 occupancies meeting Category a, b, corf 
shall be considered to fail the evaluation. 

TABLE 1401.6.17 
SPRINKLER SYSTEM VALUES 

OCCUPANCY 
CATEGORIES 

a• b" c d 

A-1, A-3, F, M, R, S-1 -6 -3 0 2 

A-2 -4 -2 0 1 

A-4, B, E, S-2 -12 -6 0 3 

1-2 NP NP NP 8 

e f 

4 6 

2 4 

6 12 

10 NP I 
NP = not permitted. I 
a. These options cannot be taken if Category a in Section 1401.6.18 is used. 

1401.6.17.1 Categories. The categories for automatic 
sprinkler system protection are: 

1. Category a-Sprinklers are required throughout; 
· sprinkler protection is not provided or the sprin

kler system design is not adequate for the hazard 
protected in accordance with Section 903 of the 
International Building Code. 

2: Category b--Sprinklers are required in a portion 
of the building; sprinkler protection is not pro
vided or the sprinkler system design is not ade
quate for the hazard protected in accordance with 
Section 903 of the International Building Code. 

3. Category c-Sprinklers are not required; none 
are provided. 

4. Category d-Sprinklers are required in a portion 
of the building; sprinklers are provided in such 
portion; the system is one that complied with the 
code at the time of installation and is maintained 
and. supervised in accordance with Section 903 of · 
the. International Building Code. 

5. Category e--Sprinklers are required throughout; 
sprinklers are provided throughout in accordance 
with Chapter 9 of the International Building 
Code. 

6. Category f-Sprinklers are not required through
out; sprinklers are provided throughout in accor
dance with Chapter 9 of the International 
Building Code. 

1401.6.18 Standpipes. Evaluate the ability to initiate 
attack on a fire by a making supply of water available 
readily through the installation of standpipes in accor
dance with Section 905 of the International Building 
Code. "Required Standpipes" shall be based on the 
requirements of the International Building Code. Under 
the categories and occupancies in Table 1401.6.18, deter
mine the appropriate value and enter that value into Table 
1401.7 under Safety Parameter 1401.6.18, Standpipes, for " 
fire safety, means of egress, and general safety. 
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TABLE 1401.6.18 
STANDPIPE SYSTEM VALUES 

OCCUPANCY 
CATEGORIES 

a• b c 

A-1, A-3, F, M, R, S-1 -6 0 4 
A-2 -4 0 2 

A-4, B, E, S-2 -12 0 6 

1-2 -2 0 1 

d 

6 

4 
12 
2 

a. This option cannot be taken if Category a or Category b in Section 
1401.6.17 is used. 

1401.6.18.1 Standpipe categories. The categories for 
standpipe systems are: 

1. Category a-Standpipes are required; standpipe 
is not provided or the standpipe system design is 
not in compliance with Section 905.3 of the 
International Building Code. 

2. Category b--Standpipes are not required; none 
are provided. 

3. Category c-Standpipes are required; standpipes 
are provided in accordance with Section 905 of 
the International Building Code. 

4. Category cl-Standpipes are not required; stand
pipes are provided in accordance with Section 
905 of the International Building Code. 

1401.6:19 Incidental uses. Evaluate the protection of inci
dental uses in accordance with Section 509.4.2 of the 
International Building Code. Do not include those where 
this code requires automatic sprinkler systems throughout 
the building including covered and open mall buildings, 
high-rise buildings, public garages and unlimited area 
buildings. Assign the lowest score from Table 1401.6.19 
for the building or floor area being evaluated and enter that 
value into Table 1401.7 under Safety Parameter 
1401.6.19, Incidental Uses, for fire safety, means of egress 
and general safety. If there are no specific occupancy areas 
in the building or floor are.a being evaluated, the value 
shall be zero. 

1401.6;20 Smoke compartmentation. Evaluate the 
smoke compartments for compliance with Section 407 .5 
of the International Building Code. Under the categories 
and occupancies in Table 1401.6.20, determine the appro-

.'ERFORMANCE COMPLIANCE METHODS 

priate smoke compartmentation value (SCV) and enter 
that value into Table 1401.7 under Safety Parameter 
1401.6.20, Smoke Compartmentation, for fire safety, 
means of egress and general safety. Facilities in Group I-2 
occupancies meeting Category b or c shall be considered 
to fail the evaluation. 

TABLE 1401.6.20 
SMOKE COMPARTMENTATION VALUES 

CATEGORIES' 
OCCUPANCY 

a b c 

A,B,E, 
0 0 0 F,M,RandS 

I-2 0 NP NP 

For SI: 1 square foot= 0.093 m2
• 

NP= Not permitted. 
a. For areas between categories, the smoke compartmentation value shall be 

obtained by linear interpolation. 

1401.6.20.1 Categories. Categories for smoke com
partment size are: 

1. Category a-Smoke compartment size is equal to 
or less than 22,500 square feet (2092 m2

). 

2. Category b--Smoke compartment size is greater 
than 22,500 square feet (2092 m2

). 

3. Category c-Smoke compartments are not pro-
vided. 

1401.6.21 Patient ability, concentration, smoke com· 
partment location and ratio to attendant. In I-2 occu
pancies, the ability of patients, their concentration and 
ratio to attendants shall be evaluated and applied in accor
dance with this section. Evaluate each smoke compart
ment using the categories in Sections 1401.6.21.1, 
1401.6.21.2 and 1401.6.21.3 and enter the value in Table 
1401.8. To determine the safety factor, multiply the three 
values together, if the sum is 9 or greater, compliance has 
failed. 

1401.6.21.1 Patient ability for self-preservation. 
Evaluate the ability of the patients for self-preservation 
in each smoke compartment in an emergency. Under 
the categories and occupancies in Table 1401.6.21.1 
determine the appropriate value and enter that value in 

TABLE 1401.6.19 
INCIDENTAL USE AREA VALUES 

PROTECTION REQUIRED BY TABLE 509 OF PROTECTION PROVIDED 

THE INTERNATIONAL BUILDING CODE None 1 hour AS ASwithCRS 1 hour and AS 

2 hours and AS -4 -3 -2 -2 -1 
2 hours, or 1 hour and AS -3 -2 -1 -1 0 

1 hour and AS -3 -2 -1 -1 0 

1 hour -1 0 -1 -1 0 

1 hour, or AS with CRS -1 0 -1 -1 0 

AS withCRS -1 -1 -1 -1 0 

1 hour or AS -1 0 0 0 0 

AS = Automatic sprinkler system; 
CRS =Construction capable of resisting the passage of smoke (see IBC Section 509.4.2 of the International Building Code). 
Note: For Table 1401.7, see page 75. 
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2 hours 2 hours and AS 

-2 0 

0 0 

-1 0 

0 0 

0 0 

-1 0 

0 0 
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Table 1401.7 under Safety Parameter 1401.6.21.1, 
Patient Ability for Self-preservation, for means of 
egress and general safety. 

3. Category c-attendant-to-patient concentra- r 
tions is greater' than 1:10 or no patients. 

TABLE 1401.6.21.1 
PATIENT ABILITY VALUES 

CATEGORIES 
OCCUPANCY 

I I a b -c 

1-2 1 I 2 I 3 

1401.6.21.1.1 Categories. The categories for patient 
ability for self-preservation are: 

1. Category a-(mobile) Patients are capable of 
self-preservation without assistance. 

2. Category c-(not mobile) Patients rely on 
assistance for evacuation or relocation. · 

3. Category d-(not movable) Patients cannot be 
evacuated or relocated. 

1401.6.21.2 Patient concentration. Evaluate the con
centration of patients in each smoke compartment 
under Section 1401.6.21.2. Under the categories and 
occupancies in Table 1401.6.21.2 determine the appro-

. priate value and enter that value in Table 1401.7 under 
Safety Parameter 1401.6.21.2, Patient Concentration, 
for means of egress and general safety. 

TABLE 1401.6.21.2 
PATIENT CONCENTRATION VALUES 

CATEGORIES 
OCCUPANCY 

I I a b c 

1-2 1 I 2 I 3 

1401.6.21.3 Attendant-to-patient ratio. Evaluate the 
attendant-to-patient ratio for each compartment under 
Section 1401.6.21.3. Under the categories and occu
pancies in Table 1401.6.21.3 determine the appropriate 
value and enter that value in Table 1401.7 under Safety 
Parameter 1401.6.21.3, Attendant-to-patient Ratio, for 
means of egress and general safety. 

1401.6.21.3.1 Categories. The categories for atten
dant-to-patient concentrations are: 

1. Category a-attendant-to-patient concentra
tions is 1 :5. 

2. Category b--attendant-to-patient concentra
tions is 1:6 to 1:10. 

TABLE 1401.6.21.3 
ATTENDANT-TO-PATIENT RATIO VALUES 

OCCUPANCY 
CATEGORIES 

a I b I c 

1-2 1 T 2 I 3 

1401.7 Building score. After determining the appropriate 
data from Section 1401.6, enter those data in Table '1401.7 
and total the building score. 

1401.8 Safety scores. The values in Table 1401.8 are the 
required mandatory safety scores for the evaluation process 
listed in Section 1401.6. 

OCCUPANCY 

A-1 

A-2 

A-3 

A-4,E 

B 

F 

1-2 

M 

R 

S-1 

S-2 

TABLE 1401.8 
MANDATORY SAFETY SCORES" 

FIRE SAFETY MEANS OF 
(MFS) EGRESS (MME) 

20 31 

21 32 

22 33 

29 40 

30 40 

24 34 

19 34 

23 40 

21 38 

19 29 

29 39 

a. MPS= Mandatory Fire Safety. 
MME= Mandatory Means of Egress. 
MGS =Mandatory General Safety. 

GENERAL 
SAFETY (MGS) 

31 

32 

33 

40 

40 

34 

34 

40 

38 

29 

39 

1401.9 Evaluation of building safety. The mandatory safety 
score in Table 1401.8 shall be subtracted from the building 
score in Table 1401.7 for each category. Where the final 
score for any category equals zero or more, the building is in 
compliance with the requirements of this section for that cate

. gory. Where the final score for any category is less than zero, 
the building is not in compliance with the requirements of 
this section. 

TABLE 1401.9 
EVALUATION FORMULAS" 

FORMULA T1401.7 T1401.8 SCORE PASS FAIL 

FS-MFS~O __ (FS)- __ (MFS) = 
ME-MME~O __ (ME)- __ (MME) = 
GS-MGS ~O 

a. FS =Fire Safety. 
ME = Means of Egress. 
GS =General Safety. 
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(GS)- (MGS) = 
MPS= Mandatory Fire Safety. 
MME= Mandatory Means of Egress. 
MGS =Mandatory Means of Safety. 
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TABLE 1401.7 
SUMMARY SHEET-BUILDING CODE 

Existing occupancy --------~-----

Year building was constructed------------

Type of construction ______________ _ 

Percentage of open perimeter increase ____ % 

Completely suppressed: Yes __ _ No __ 

Compartmentation: Yes No __ _ 

Proposed occupancy _______________ _ 

Number of stories _____ Height in feet------

Area per floor _________________ _ 

Corridor wall rating----------------
Type: ___________________ _ 

Required door closers: Yes ___ _ No ____ _ 

Fire-resistance rating of vertical opening enclosures -----------------------------

Type of HVAC system------------------• serving number of floors ___________ _ 

Automatic fire detection: Yes ___ No __ _ 

Fire alarm system: Yes ___ No __ _ 

Smoke control: Yes ___ No __ _ 

Adequate exit routes: Yes ___ No __ _ 

Maximum exit access travel distance---------

Means of egress emergency lighting: Yes No __ _ 

Standpipes 

Incidental use 

Smoke compartmentation less 

Yes ___ No __ _ 

Yes ___ No __ _ 

than 22,500 sq. feet (2092 m2
) Yes ___ No __ _ 

Type and location _______________ _ 

Type ___________________ _ 

Type ___________________ _ 

Dead ends: ______ Yes ___ _ No ___ _ 

Elevator controls: Yes __ _ No ___ _ 

Mixed occupancies: Yes ___ _ No ___ _ 

Patient ability for self-preservation ----------

Patient concentration-------------~-

Attendant-to-patient ratio _____________ _ 

SAFETY PARAMETERS FIRE SAFETY (FS) MEANS OF EGRESS (ME) GENERAL SAFETY (GS) 

1401.6.1 Building H:eight 
1401.6.2 Building Area 
1401.6.3 Compartmentation 

1401.6.4 Tenant and Dwelling Unit Separations 
1401.6.5 Corridor Walls 
1401.6.6 Vertical Openings 

1401.6.7 HVAC Systems 
1401.6.8 Automatic Fire Detection 
1401.6.9 Fire Alarm System 

1401.6.10 Smoke control **** 
1401.6.11 Means of Egress **** 
1401.6.12 Dead ends **** 
1401.6.13 Maximum Exit Access Travel Distance **** 
1401.6.14 Elevator Control 
1401.6.15 Means of Egress Emergency Lighting **** 
1401.6.16 Mixed Occupancies **** 
1401.6.17 Automatic Sprinklers +2= 
1401.6.18 Standpipes 
1401.6.19 Incidental Use 
1401.6.20 Smoke compartmentation 
1401.6.21.1 Patient ability for self-preservation **** 
1401.6.21.2 Patient concentration **** 
1401.6.21.3 Attendant-to-patient Ratio **** 

Building score-total value 

* * * *No applicable value to be inserted. 
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1401.9.1 Mixed occupancies. For mixed occupancies, the 
following provisions shall apply: 

1. Where the separation between mixed occupancies 
does not qualify for any category indicated in Sec
tion 1401.6.16, the mandatory safety scores for the 
occupancy with the lowest general safety score in 
Table 1401.8 shall be utilized. (See Section 1401.6.) 

2. Where the separation between mixed occupancies 
qualifies for any category indicated in Section 
1401.6.16, the mandatory safety scores for each 
occupancy shall be placed against the evaluation 
scores for the appropriate occupancy. 
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CHAPTER 15 

CONSTRUCTION SAFEGUARDS 

SECTION 1501 
GENERAL 

[BG] 1501.1 Scope. The provisions of this chapter shall gov
ern safety during construction that is under the jurisdiction of 
this code and the protection of adjacent public and private 
properties. · 

[BG] 1501.2 Storage and placement. Construction equip-· 
ment and materials shall be stored and placed so as not to 
endanger the public, the workers or adjoining property for the 
duration of the construction project. 

[BG] 1501.3 Alterations, repairs, and additions. Required 
exits, existing structural elements, fire protection devices, and 
sanitary safeguards shall be maintained at all times during 
alterations, repairs, or additions to any building or structure. 

Exceptions: 

1. When such required elements or devices are being 
altered or repaired, adequate substitute provisions 
shall be made. 

2. When the existing building is not occupied. 

[BG] 1501.4 Manner of removal. Waste materials shall be 
removed in a manner which prevents injury or damage to per
sons, adjoining properties, and public rights-of-way. 

[BG] 1501.5 Fire safety during construction. Fire safety 
during construction shall comply with the applicable require
ments of the International Building Code and the applicable 

· provisions of Chapter 33 of the International Fire Code. 

[BS] 1501.6 Protection of pedestrians. Pedestrians shall be 
protected during construction and demolition activities as 
required by Sections 1501.6.1 through 1501.6.7 and Table 
1501.6. Signs shall be provided to direct pedestrian traffic. 

[BS] 1501.6.1 Walkways. A walkway shall be provided 
for pedestrian travel in front of every construction and 
demolition site unless the applicable governing authority 
authorizes the sidewalk to be fenced or closed. Walkways 

shail be of sufficient width to accommodate the pedestrian 
traffic, but in no case shall they be less than 4 feet (1219 
mm) in width. Walkways shall be provided with a durable 
walking surface. Walkways shall be accessible in accor
dance with Chapter 11 of the International Building Code 
and shall be designed to support all imposed loads and in 
no case shall the design live load be less than 150 pounds 
per square foot (psf) (7.2 kN/m2

). 

[BS] 1501.6.2 Directional barricades. Pedestrian traffic 
shall be protected by a directional barricade where the 
walkway extends into the street. The directional barricade 
shall be of sufficient size and construction to direct v~hic
ular traffic away from the pedestrian path. 

[BS] 1501.6.3 Construction railings. Construction rail
ings shall be at least 42 inches (1067 mm) in height and 
shall be sufficient to direct pedestrians around construc
tion areas. 

[BS] 1501.6.4 Barriers. Barriers shall be a minimum of 8 
feet (2438 mm) in height and shall be placed on the side of 
the walkway nearest the construction. Barriers shall 
extend the entire length of the construction site. Openings 
in such barriers shall be protected by doors which are nor-· 
mally kept closed. 

[BS] 1501.6.4.1 Barrier design. Barriers shall be 
designed to resist loads required in Cl!.apter 16 of the 
International Building Code unless constructed as fol
lows: 

1. Barriers shall be provided with 2 x 4 top and bot
tom plates. 

2. The barrier material shall be a minimum of % 
inch (19.1 mm) boards or 1/ 4 inch (6.4 mm) wood 
structural use panels. 

~- Wood structural use panels shall be bonded with 
an adhesive identical to that for exterior wood 
structural use panels. 

[BS] TABLE 1501.6 
PROTECTION OF PEDESTRIANS 

HEIGHT OF DISTANCE OF CONSTRUCTION TO LOT LINE CONSTRUCTION TYPE OF PROTECTION REQUIRED 

8 feet or less 
Less than 5 feet Construction railings 
5 feet or more None 

Less than 5 feet Barrier and covered walkway 
5 feet or more, but not more than one-fourth 

Barrier and covered walkway 
the height of construction 

More than 8 feet 5 feet or more, but between one-fourth and 
one-half the height of construction 

Barrier 

5 feet or more, but exceeding one-half the 
None height of construction 

For SI: 1 foot = 304.8 mm. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 4533 77 



CONSTRUCTION SAFEGUARDS 

4. Wood structural use panels Y4 inch (6.4 mm) or 11 JfJ 
inch (1.6 mm) in thickness shall have ·studs 
spaced not more than 2 feet (610 mm) on center. 

· 5. Wood structural use panels 3
/ 8 inch (9.5 mm) or 

1 
/ 2 inch (12.7 mm) in thickness shall have studs 

spaced not more than 4 feet (1219 mm) on center, 
provided a 2-inch by 4-inch (51mmby102 mm) 
stiffener is placed horizontally at the mid-height 
where the stud spacing exceeds 2 feet (610 mm) 
on center.· 

· 6. Wood structural use panels 5/g inch (15.9 mm) or 
thicker shall not span over 8 feet (2438 mm). 

[BS] 1501.6.5 Covered walkways. Covered walkways 
shall have a minimum clear height of 8 feet (2438 mm) as 
measured from the floor surface to the canopy overhead. 
Adequate lighting shall be provided at all times. Covered 
walkways shall be designed to support all imposed loads. 
In no case shall the design live load be less than 150 psf 
(7.2 k:N/m2

) for the entire structure. 

Exception: Roofs and supporting structures of covered 
walkways for new, light-frame construction not · 
exceeding two stories above grade plane are permitted 
to be designed for a live load of 75 psf (3.6 k:N/m2

) or 
the loads imposed on them, whichever is greater. In lieu 
of such designs, the roof and supporting structure of a 
covered walkway are permitted to be constructed as 
follows: 

1. Footings shall be continuous 2 x 6 members. 

2. Posts not less than 4 x 6 shall be provided on 
both sides of the roof and spaced not more than 
12 feet (3658 mm) on center. 

3. Stringers not less than 4 x 12 shall be placed on 
edge upon the posts. 

4. Joists resting on the stringers shall be at least 2 x 
· 8 and shall be spaced not more than 2 feet (610 
mm) on center. 

5. The deck shall be planks at least 2 inches (51 
mm) thick or wood structural panels with an exte
rior exposure durability classification at least 23

/ 32 
inch (18.3 mm) thick nailed to the joists. 

6. Each post shall be knee-braced to joists and 
stringers by 2 x 4 minimum members 4 feet 
(1219 mm) long. · 

7. A 2 x 4 minimum curb shall be set on edge along 
the outside edge of the deck. 

[BS] 1501.6.6 Repair, maintenance and removal. Pedes
trian protection required by Section 1501.6 shall be main
tained in place and kept in good order for the entire length 
of time pedestrians may be endangered. The owner or the 
owner's agent, upon the completion of the construction 
activity, shall immediately remove walkways, debris and 
other obstructions and leave such public property in as 
good a condition as it was before such work was com
menced. 

[BS] 1501.6.7 Adjacent to excavations. Every excavation 
on a site located 5 feet (1524 mm) or less from the street 

lot line shall be enclosed with a barrier not less than 6 feet 
(1829 mm) high. Where located more than 5 feet (1524 
mm) from the street lot line, a barrier shall be erected 
when required by the code official. Barriers shall be of 
adequate strength to resist wind pressure as specified in 
Chapter 16 of the International Building Code. 

1501.7 Facilities required. Sanitary facilities shall be pro
vided during construction or demolition activities in accor
dance with the International Plumbing Code. 

SECTION 1502 
PROTECTION OF ADJOINING PROPERTY 

[BS] 1502.1 Protection required. Adjoining public and pri
vate property shall be protected from damage during con
struction and demolition work. Protection must be provided 
for footings, foundations, party walls, chimneys, skylights 
and roofs. Provisions shall be made to control water runoff 
and erosion during construction or demolition activities. The 
person making or causing an excavation to be made shall pro
vide written notice to the owners of adjoining buildings 
advising them that the excavation is to be made and that the 
adjoining buildings should be protected. Said notification 
shall be delivered not less than 10 days prior to the scheduled 
starting date of the excavation. 

SECTJON 1503 
TEMPORARY USE OF STREETS, ALLEYS AND 

PUBLIC PROPERTY 

[BG] 1503.l Storage and handling of materials. The tem
porary use of streets or public property for the storage or han
dling of materials or equipment required for construction or 
demolition, and the protection provided to the public shall 
comply with the provisions of the applicable governing 
authority and this chapter. 

[BG] 1503.2 Obstructions. Construction materials and 
equipment shall not be placed or stored so as to obstruct 
access to fire hydrants, standpipes, fire or police alarm boxes, 
catch basins or manholes, nor shall such material or equip
ment be located within 20 feet (6.1 m) of a street intersection, 
or placed so as to obstruct normal observations of traffic sig
nals or to hinder the use of public transit loading platforms. 

[BG] 1503.3 Utility fixtures. Building materials, fences, 
sheds or any obstruction of any kind shall not be placed so as 
to obstruct free approach to any fire hydrant, fire department 
connection, utility pole, manhole, fire alarm box, or catch 
basin, or so as to interfere with the passage of water in the 
gutter. Protection against damage shall be provided to such 
utility fixtures during the progress of the work, but sight of 
them shall not be obstructed. 

SECTION 1504 
FIRE EXTINGUISHERS 

[F] 1504.1 Where required. All structures under construc
tion, alteration, or demolition shall be provided with not less 
than one approved portable fire extinguisher in accordance 
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with Section 906 of the International Fire Code and sized for 
not less than ordinary hazard as follows: 

1. At each stairway on all floor l~vels where combustible 
materials have accumulated. 

2. In every storage and construction shed. 

3. Additional portable fire extinguishers shall be provided 
where special hazards exist including, but not limited 
to, the storage and use of flammable and combustible 
liquids. 

[F] 1504.2 Fire hazards. The provisions of this code and of 
the International Fire Code shall be strictly observed to safe
guard against all fire hazards attendant upon construction 
operations. 

SECTION 1505 
MEANS OF EGRESS 

[BS] 1505.1 Stairways required. Where a building has been 
constructed to a building height of 50 feet (15 240 mm) or 
four stories, or where an existing building exceeding 50 feet 
(15 240 mm) in building height is altered, at least one tempo
rary lighted stairway shall be provided unless one or more of 
the permanent stairways are erected as the construction pro
gresses. 

[F] 1505.2 Maintenance of means of egress. Required 
means of egress shall be maintained at all times during con
struction, demolition, remodeling or alterations and additions 
to any building. · 

Exception: Approved temporary means of egress systems 
and facilities .. 

SECTION 1506 
STANDPIPE SYSTEMS 

[F] 1506.1 Where required. In buildings required to have 
standpipes by Section 905.3.1 of the International Building 
Code, not less than one standpipe shall be provided for use 
during construction. Such standpipes shall be installed prior 
to construction exceeding 40 feet (12 192 mm) in height 
above the lowest level of fire department vehicle access. 
Such standpipe shall be provided with fire department hose 

I connections at accessible locations adjacent to usable stair
ways. Such standpipes shall be extended as construction pro
gresses to within one floor of the highest point of 
construction having secured decking or flooring. 

[F] 1506.2 Buildings being demolished. Where a building or 
portion of a building is being demolished and a standpipe is 
existing within such a building, such standpipe shall be main
tained in an operable condition so as to be available for use 
by the fire department. Such standpipe shall be demolished 
with the building but shall not be demolished more than one 
floor below the floor being demolished. 

CONSTRUCTION SAFEGUARDS 

[F] 1506.3 Detailed requirements. Standpipes shall be 
installed in accordance with the provisions of Chapter 9 of 
the International Building Code. 

Exception: Standpipes shall be either temporary or per
manent in nature, and with or without a water supply, pro
vided that such standpipes conform to the requirements of 
Section 905 of the International Building Code as to 
capacity, outlets and materials. 

SECTION 1507 
AUTOMATIC SPRINKLER SYSTEM 

[F] 1507.1 Completion before occupancy. In portions of a 
building where an automatic sprinkler system is required by 
this code, it shall be unlawful to occupy those portions of the 
building until the automatic sprinkler system installation has 
been tested and approved, except as provided in Section 
110.3. 

[F] 1507.2 Operation of valves. Operation of sprinkler con
trol valves shall be permitted only by properly authorized 
personnel and shall be accompanied by notification of duly 
designated parties. When the sprinkler protection is being 
regularly turned off and on to facilitate connection of newly 
completed segments, the sprinkler control valves shall be 
checked at the end of each work period to ascertain that pro
tection is in service. 

SECTION 1508 
ACCESSIBILITY 

[BE] 1508.l Construction sites. Structures, sites, and equip
ment directly associated with the actual process of construc
tion, including but not limited to scaffolding, bridging, 
material hoists, material storage, or construction trailers are 
not required to be accessible. 

SECTION 1509 
WATER SUPPLY FOR FIRE PROTECTION 

[F] 1509.1 When required. An approved water supply for 
fire protection, either temporary or permanent, shall be made 
available as soon as combustible material arrives on the site. 
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CHAPTER16 

REFERENCED STANDARDS 

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the 
promulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this 
document that reference the standard. The application of the referenced standards shall be as specified in Section 102.4. 

As CE/SEI American Soci.ety o.f Civil ~ngineers 
Structural Engmeenng Institute 

Standard 
reference 
number 

7-10 

41-13 

ASHRAE 
Standard 
reference 
number 

62.1-2013 

ASME 
Standard 
reference 
number 

ASMEA17.1/ 
CSA B44-2013 
Al7.3-2008 
Al8.l-2008 

ASTM 
Standard 
reference 
number 

C 94/C94M-13 
E 84--13A 

1801 Alexander Bell Drive 
Reston, VA 20191-4400 

Title 

Minimum Design Loads for Buildings and Other Structures with 

Referenced 
in code 

section number 

Supplement No. 1.. ............................................... 301.1.4.1, 403.4, 403.9, 807.5 
Seismic Evaluation and Retrofit of Existing Buildings .................. 301.1.4, 301.1.4.1, Table 301.1.4.1 

301.1.4.2, Table.301.1.4.2, 402.4, Table 402.4, 
403.4, 404.2.1, Table 404.2.1, 404.2.3, 407.4 

American Society of Heating, Refrigerating and Air Conditioning Engineers 
1791 Tullie Circle, NE 
Atlanta, GA 30329 

Title 

Referenced 
in code 

section number 

Ventilation for Acceptable Indoor Air Quality ................................................ 809.2 

American Society of Mechanical Engineers 
3 Park Avenue · 
New York, NY 10016 

Title 

Referenced 
in code 

section number 

Safety Code for Elevators and Escalators .................................... 410.8.2, 705.1.2, 902.1.2 
Safety Code for Existing Elevators and Escalators ........................................... 902.1.2 
Safety Standard for Platform Lifts and Stairway Chair Lifts ............................. 410.8.3, 705.1.3 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 

Title 

Referenced 
in code 

section number · 

Specification for Ready-mixed Concrete ............................................................................ 109.3.1 
Test Method for Surface Burning Characteristics of Building Materials ........................... 1205.9 
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REFERENCED STANDARDS 

E 108-11 
E 136-2012 
F2006-10 

F2090--10 

ICC 
Standard 
reference 
number 

IBC-15 

ICC A117.1-09 
ICC300--12 
IECC-15 
IFC-15 

IFGC-15 
IMC-15 

IPC-15 
IPMC-15 
IRC-15 

82 

ASTM-continued 
Standard Test Methods for Fire Tests of Roof Coverings ...................................... 1205.5 
Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C ...................................... 202 
Standard Safety Specification for Window Fall Prevention Devices for Non Emergency 

Escape (Egress) and Rescue (Ingress) Windows ...................................... .406.2, 702.4 
Standard Specification for Window Fall Prevention Devices with Emergency (Egress) 

Release Mechanisms ....................................................... 406.2, 702.4, 705 .5 

International Code Council, Inc. 
500 New Jersey Avenue, NW, 6th Floor 
Washington, DC 20001 

Title 

Referenced 
in code 

section number 

International Building Code® ....................... 101.4.1, 106.2.2, 109.3.3, 109.3.8, 110.2, 202, 301.1, 
301.1.4, 301.1.4.1, 301.1.4.2 401.2.3, 402.1, 402.2, 

402.3, 402.3.1, 402.4, 403.1, 403.2, 403.3, 403.3.1, 403.4, 403.4.1, 
403.8, 403.9, 404.2.1, 404.2.3, 404.3, 404.4, 404.5, 406.3, 407.1, 407.3, 

407.4, 408.3, 410.4, 410.4.2, 410.6, 410.8.1, 410.8.4, 410.8.6, 410.8.5, 
410.8.7, 410.8.8, 410.8.10, 410.8.14, 410.9, 410.9.3, 410.9.4, 501.3, 601.3°, 

602.3, 606.1, 606.2.2.1, 606.2.2.3, 606.2.3, 606.2.4 701.2, 701.3, 702.1, 702.2, 
702.3, 702.4, 702.5, 702.6, 705.1, 705.1.1, 705.1.4, 705.1.7, 705.1.8, 705.1.9, 
706.1, 706.3, 706.3.2, 707.2, 707.3.1, 707.3.2 801.3, 802.1, 803.2.1, 803.2.3, 

803.3, 803.4, 803.5.2, 803.6, 804.1.1, 804.2, 804.2.2, 804.2.3, 804.2.4, 
804,3, 805.3.1, 805.3.1.2.1, 805.4.3, 805.5, 805.6, 805.7.1, 805.8.1, 805.9.2, 

805.10.1.1, 805.10.1.2, 805.10.1.3, 805.10.2, 805.11.2, 806.2, 806.3, 806.4, 806.5, 
807.2, 807.4, 807.5, 807.6 904.1.2, 904.1.3, 904.2, 904.2.1, 904.2.2, 905.2, 

905.3, 906.2, 907.4, 907.4.21001.3, 1002.1, 1002.2, 1007.1, 1007.2, 1007.3.1, 1011.1, 
1012.1.1.1, 1012.1.1.2, 1012.2.1, 1012.2.2, 1012.3, 1012.4.1, 1012.4.2, 1012.4.3, 
1012.5.1, 1012.5.1.1, 1012.5.3, 1012.6.1, 1012.6.3, 1012.7.1, 1012.7.2, 1012.7.3, 

1012.8, 1012.8.21102.1, 1102.2, 1102.3, 1103.1, 1103.2, 1103.3, 1103.3.1, 1103.3.2, 
1103.4, 1103.5, 1201.4, 1202.3, 1202.4, 1203.12, 1204.1, 1204.1.4, 1205.2, 
1205.9, 1205.15, 1301.2, 1302.l, 1302.2, 1302.2.1, 1302.3, 1302.4, 1302.5, 

1302.6, 1401.2.2, 1401.2.3, 1401.2.4; 1401.3.3, 1401.4.1, 1401.6.1, 1401.6.1.1, 
1401.6.2, 1401.6.2.1, 1401.6.3.1, 1401.6.3.2, 1401.6.4.1, 1401.6.5, 1401.6.5.1, 

1401.6.6, 1401.6.7.1, 1401.6.8, 1401.6.9, 1401.6.9.1, 1401.6.10, 1401.6.10.1, 
1401.6.11, 1401.6.11.1, 1401.6.12.1, 1401.6.13, 1401.6.15.1, 1401.6.16.1, 

1401.6.17, 1401.6.17.1, 1401.6.18, 1401.6.18.1, 1401.6.19, 
Table 1401.6.19, 1501.5, 1501.6.1, 1501.6.4.1, 

. 1501.6.7, 1506.1, 1506.3 
Accessible and Usable Buildings and Facilities .......... : ...... 410.8.2, 410.8.3, 410.8.10, 705.1.2, 705.1.3 
ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands ............................... .401.1 
International Energy Conservation Code® ............................. 301.2, 702.6, 708.1, 811.1, 908.1 
International Fire Code® ......................... 101.4.2, 301.1.1, 301.2, 402.5, 403.10, 803.2.1, 803.2.3, 

804.4.1.1, 804.4.1.2, 804.4.1.3, 804.4.1.4, 804.4.1.5' 
804.4.1.6, 804.4.1.7, 804.4.3, 1012.5.1.1, 1104.1, 1301.2, 

1401.3.2, 1401.6.8.1, 1401.6.14, 1401.6.14.1, 
1501.5, 1504.1, 1504.2 

International Fuel Gas Code® ...................................................... 301.2, 702.6.1 
International Mechanical Code® ........................... 301.2, 702.6, 809.1, 902.1.1, 902.2.1, 1009.1, 

1401.6.7.1, 1401.6.8, 1401.6.8.1 
International Plumbing Code® ........... 301.2, 609.1, 702.6, 810.1, 1010.1, 1010.2, 1010.3, 1010.5, 1501.7 
International Property Maintenance Code® ............................. 101.4.2, 301.2, 1301.2, 1401.3.2 
International Residential Code® ........................ 101.4.1, 301.2, 402.2, 403.2, 404.5, 408.3, 602.3, 

4538 

701.3, 702.5, 706.2, 707.2, 707.4, 707.5, 708.l 807.4, 
808.3, 811.1, 907.4, 908.1, 1103.2, 1103.3, 1103.4, 1104.1, 

1106.1, 1201.4, 1301.2, 1302.1, 1302.2, 1302.2.1, 
1302.3, 1302.4, 1302.6, 1302.5, 1401.2.2, 1401.2.3, 1401.3.3 
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NFPA 
Standard 
reference 
number 

NFPA 13R-13 

NFPA 70-14 

NFPA 72-13 
NFPA 99-15 
NFPA 101-15 

UL 
Standard 
reference 
number 

723--08 

790--04 

National Fire Protection Agency 
1 Batterymarch Park 
Quincy, MA 02269-9101 

Title 

Standard for the Installation of Sprinkler Systems in 

REFERENCED STANDARDS 

Referenced 
in code 

section number 

Residential Occupancies up to and Including Four Stories in Height ........................... 804.2.5 
National Electrical Code ............................................ 107.3, 301.2, 607.1.1, 607.1.2, 

607.1.3, 607.1.4, 607.1.5, 808.1, 808.3.4, 
808.3.7, 1008.1, 1008.2, 1008.3, 1008.4 

National Fire Alarm and Signaling Code. . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 804.2.5, 804.4 
Health Care Facilities Code ............................................................. 607.1.4 
Life Safety Code ...................................... : ................................ 805.2 

ULLLC 
333 Pfingsten Road 
Northbrook, IL 60062 

Title 

Standard for Test for Surface Burning Characteristics of Building Materials with 

Referenced 
in code 

section number 

Revisions Through September 2010 ................................................ , . . . 1205.9 
Standard Test Methods for Fire Tests of Roof Coverings with Revisions through October 2008 . . . . . . . 1205~5 
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Appendix A: Guidelines for the Seismic Retrofit of Existing Buildings 

CHAPTERA1 

SEISMIC STRENGTHENING PROVISIONS 
FOR UNREINFORCED MASONRY BEARING WALL BUILDINGS 

SECTION A 101 
PURPOSE 

[BS] AlOl.1 Purpose. The purpose of this chapter is to pro
mote public safety and welfare by reducing the risk of death 
or injury that may result from the effects of earthquakes on 
existing unreinforced masonry bearing wall buildings. 

The provisions of this chapter are intended as minimum 
standards for structural seismic resistance, and are established 
primarily to reduce the risk of life loss or injury. Compliance 
with these provisions will not necessarily prevent loss of life 
or injury, or prevent earthquake damage to rehabilitated 
buildings. 

SECTION A102 
SCOPE 

[BS] A102.l General. The provisions of this chapter shall 
apply to all existing buildings having at least one unrein
forced masonry befiling wall. The elements regulated by this 
chapter shall be determined in accordance with Table Al-A. 
Except as provided herein, other structural provisions of the 
building code shall apply. This chapter does not apply to the 
alteration of existing electrical, plumbing, mechanical or fire 
safety systems. 

[BS] A102.2 Essential and hazardous facilities. The provi
sions of this chapter shall not apply to the strengthening of 
buildings in Risk Category III or IV. Such buildings shall be 
strengthened to meet the requirements of the International 
Building Code for new buildings of the same risk category or 
other such criteria approved by the code official. 

. SECTION A 103 
DEFINITIONS 

For the purpose of this chapter, the applicable definitions in 
the building code shall also apply. ' 

[BS] COLLAR JOINT. The vertical space between adjacent 
wythes. A collar joint may contain mortar or grout. 

[BS] CROSSW ALL. A new or existing wall that meets the 
requirements of Section Al 11. 3 and the definition of Section 
Alll.3. A crosswall is not a shear wall. 

[BS] CROSSWALL SHEAR CAPACITY. The unit shear 
value times the length of the crosswall, v f,c. 

[BS] DIAPHRAGM EDGE. The intersection of the horizon
tal diaphragm and a shear wall. 

[BS] DIAPHRAGM SHEAR CAPACITY. The unit shear 
value times the depth of the diaphragm, v,P. 

[BS] FLEXIBLE DIAPHRAGM. A diaphragm of wood or 
untopped metal deck construction. 

[BS] NORMAL WALL. A wall perpendicular to the direc
tion of seismic forces. 

[BS] OPEN FRONT. An exterior building wall line without 
vertical elements of the lateral force-resisting system in one 
or more stories. 

[BS] POINTING. The process of removal of deteriorated I 
mortar from between masonry units and placement of new 
mortar. Also known as repointing or tuckpointing for pur
poses of this chapter. 

[BS] REPOINTING. See "Pointing." I 
[BS] RIGID DIAPHRAGM. A diaphragm of concrete con-
struction. 

[BS] TUCKPOINTING. See "Pointing." I 
[BS] UNREINFORCED MASONRY. Includes burned 
clay, concrete or sand-lime brick; hollow clay or concrete 
block; plain concrete; and hollow clay tile. These materials 
shall comply with the requirements Of Section A106 as appli
cable. 

[BS] UNREINFORCED MASONRY BEARING WALL. 
A URM wall that provides the vertical support for the reac
tion of floor or roof-framing members. 

[BS] UNREINFORCED MASONRY (URM) WALL. A 
masonry wall that relies on the tensile strength of masonry 
units, mortar and grout in resisting design loads, and in which 
the area of reinforcement is less than 25 percent of the mini
mum ratio required by the building code for ·reinforced 
masonry. 

[BS] YIELD STORY DRIFT. The lateral displacement of 
one level relative to the level above or below at which yield 
stress is first developed in a frame member. 

SECTION A 104 
SYMBOLS AND NOTATIONS 

For the purpose of this chapter, the following notations sup
plement the applicable symbols and notations in the building 
code. 

an = Diameter of core multiplied by its length or the 
area of the side of a square prism. 

A = Cross-sectional area of unreinforced masonry pier 
or wall, square inches (10.j) m2

). 

Ab · = Total area of the bed joints above and below the 
test specimen for each in-place shear test, square 
inches (10"6 m2). · 
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D = In-plane width dimension of pier, inches (10-3 m), 
or depth of diaphragm, feet (m). 

DCR = Demand-capacity ratio specified in Section 
Alll.4.2. 

H 

hit 

L 

p 

= Compressive strength of masonry. 

= Tensile-splitting strength of masonry. 

= Force applied to a wall at level x, pounds (N). 

= Least clear height of opening on either side of a 
pier, inches 00-3 m). 

= Height-to-thickness ratio of URM wall. Height, h, 
is measured between wall anchorage levels and/or 
slab-on-grade. 

= Span of diaphragm between shear walls, or span 
between shear wall and open front, feet (m). 

= Length of crosswall, feet (m). 

= Effective span for an open-front building specified 
in Section Alll.8, feet (m). 

= Applied force as determined by standard test 
method of ASTM C 496 or ASTM E 519, pounds 
(N). 

= Superimposed dead load at the location under 
consideration, pounds (kN). For determination of 
the rocking shear capacity, dead load at the top of 
the pier under consideration shall be used. 

= Press resulting from the dead plus actual live load 
in place at the time of testing, pounds per square 
inch (kPa). 

= Weight of wall, pounds (N). 

= Response modification factor for Ordinary plain 
masonry shear walls in Bearing Wall System from 
Table 12.2-1 of ASCE 7, where R = 1.5. 

= .Design spectral acceleration at short period, in g 
units. 

= Design spectral acceleration at 1-second period, in 
g units. 

= The shear strength of any URM pier, v,,,Afl.5 
pounds (N). 

= Unit shear capacity value for a crosswall sheathed 
with any of the materials given in Table Al-D 'or 
Al-E, pounds per foot (Nim). 

= Shear strength of unreinforced masonry, pounds 
per square inch (k.Pa). 

= The shear strength of any URM pier or wall, 
pounds (N). 

= Total shear capacity of crosswalls in the direction 
of analysis immediately above the diaphragm level 
being investigated, v J.c, pounds (N). 

= Total shear capacity of crosswalls in the direction 
of analysis immediately below the diaphragm level 
being investigated, v J.c, pounds (N). 

= Shear force assigned to a pier on the basis of its 
relative shear rigidity, pounds (N). 

= Pier rocking shear capacity of any URM wall or 
wall pier, pounds (N). 

= Mortar shear strength as specified in Section 
Al06.3.3.5, pounds per square inch (k.Pa). 

Vtest = Load at incipient cracking for each in-place shear 
test performed in accordance with Section I 
Al06.3.3.1, pounds (kN). 

v,0 = Mortar shear test values as specified in Section 
Al06.3.3.5, pounds per square inch (k.Pa). 

vu = Unit shear capacity value for a diaphragm sheathed 
with any of the materials given in Table Al-D or 
Al-E, pou~ds per foot (Nim). 

Vwx = Total shear force resisted by a shear wall at the 
level under consideration, pounds (N). 

W = Total seismic dead load as defined in the building 
code, pounds (N). 

Wd = Total dead load tributary to a diaphragm level, 
pounds (N). 

Ww = Total dead load of a URM wall above the level 
under consideration or above an open-front 
building, pounds (N). 

Wwx = Dead load of a URM wall assigned to level x 
halfway above and below the level under 
consideration, pounds (N). 

LV .D = Sum of diaphragm she~ capacities of both ends of 
the diaphragm, pounds (N). 

LLV,P = For diaphragms coupled with crosswalls, v,p 
includes the sum of shear capacities of both ends of 
diaphragms coupled at and above the level under 
consideration, pounds (N). 

LWd = Total dead load of all the diaphragms at and above 
the level under consideration, pounds (N). 

SECTION A 105 
GENERAL REQUIREMENTS 

[BS] A105.1 General. The seismic force-resisting system 
specified in this chapter shall comply with the building code, 
except as modified herein. · 

[BS] Al05.2 Alterations and repairs. Alterations and 
repairs required to meet the provisions of this chapter shall 
comply with applicable structural requirements of the build
ing code unless specifically provided for in this chapter. 

[BS] A105.3 Requirements for plans. The following con
struction information shall be included in the plans required 
by this chapter: 

1. Dimensioned floor and roof plans showing existing 
walls and the size and spacing of floor and roof-fram
ing members and sheathing materials. The plans shall 
indicate all existing and new crosswalls and shear walls 
and their materials of construction. The location of 
these walls and their openings shall be fully dimen
sioned and drawn to scale on the plans. 
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2. Dimensioned wall elevations showing openings, piers, 
wall classes as defined in Section A106.3.3.8, thick
ness, heights, wall shear test locations, cracks or dam
aged portions requiring repairs, the general condition of 
the mortar joints, and if and where pointing is required. 
Where the exterior face is veneer, the type of veneer, its 
thickness and its bonding and/or ties to the structural 
wall masonry shall also be noted. 

3. The type of interior wall and ceiling materials, and 
framing. 

4. The extent and type of existing wall anchorage to floors 
and roof when used in the design. 

5. The extent and type of parapet corrections that were 
previously performed, if any. 

6. Repair details, if any, of cracked or damaged unrein
forced masonry walls required to resist forces 'specified 
in this chapter. 

7. All other plans, sections and details necessary to delin
eate required retrofit construction .. 

8. The design procedure used shall be stated on both the 
plans and the permit application. 

9. Details of the anchor prequalification program required 
by Section A107.5.3, if used, including location and 
results of all tests. 

[BS] A105.4 Structural observation, testing and inspec
tion. Structural observation, in accordance with Section 1708 
of the International Building Code, shall be required for all 
.structures in which seismic retrofit is being performed in 
accordance with this. chapter. Structural observation shall 
include visual observation of work for conformance with the 
approved construction documents and confirmation of exist
ing conditions assumed during design. 

Structural testing and inspection for new construction 
materials shall be in accordance with the building code, 
except as modified by this chapter. 

SECTION A 106 
MATERIALS REQUIREMENTS 

[BS] A106.1 General. Materials permitted by this chapter, 
including their appropriate strength design values and those 
existing configurations of materials specified herein, may be 
used to meet the requirements of this chapter. 

[BS] A106.2 Existing materials. Existing materials used as 
part of the required vertical load-carrying or lateral force
resisting system shall be in sound condition, or shall be 
repaired or removed and replaced with new materials. All 
other unreinforced masonry materials shall comply with the 
following requirements: · 

1. The lay-up of the masonry units shall comply with Sec
tion A106.3.2, and the quality of bond between the 
units has been verified to the satisfaction of the build
ing official; 

2. Concrete masonry units are verified to be load-bearing 
units complying with ASTM C 90 or such other stan
dard as is acceptable to the building official; and 
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3. The compressive strength of plain concrete walls shall 
be determined based on cores taken from each class of 
concrete wall. The location and number of tests shall be 
the same as those prescribed for tensile-splitting 
strength tests in Sections A106.3.3.3 and Al06.3.3.4, or 
in Section A108.l. 

The use of materials not specified herein or in Section 
A108.1 shall be based on substantiating research data or engi
neering judgment, with the approval of the building official. 

[BS] A106.3 Existing unreinforced masonry. 
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[BS] A106.3.1 General. Unreinforced masonry walls used 
to carry vertical loads or seismic forces parallel and per
pendicular to. the wall plane shall be tested as specified in 
this section. All masonry that does not meet the minimum 
standards established by this chapter shall be removed and 
replaced with new materials, or alternatively, shall have its 
structural functions replaced with new materials and shall 
be anchored to supporting elements. 

[BS] A106.3.2 Lay-up of walls. 

[BS] A106.3.2.1 Multiwythe solid brick. The facing 
and backing shall be bonded so that not less than 10 
percent of the exposed face area is composed of solid 
headers extending not less than 4 inches (102 mm) into 
the backing. The clear distance between adjacent full
length headers shall not exceed 24 inches (610 mm) 
vertically or horizontally. Where the backing consists 
of two or more wythes, the headers shall extend not less 
than 4 inches (102 mm) into the most distant wythe, or 
the backing wythes shall be bonded together with sepa
rate headers with their area and spacing conforming to 
the foregoing. Wythes of walls not bonded as described 
above shall be considered veneer. Veneer wythes shall 
not be included in the effective thickness used in calcu
lating the height-to-thickness ratio and the shear capac
ity of the wall. 

Exception: Where SDI is not more than 0.3, veneer I 
wythes anchored as specified in the building code 
and made composite with backup niasonry may be 
used for calculation of the effective thickness. I 

[BS] A106.3.2.2 Grouted or ungrouted hollow con· 
crete or clay block and structural hollow clay tile. 
Grouted or ungrouted hollow concrete or clay block 
and structural hollow clay tile shall be laid in a running 
bond pattern. 

[BS] A106.3.2.3 Other lay-up patterns. Lay-up pat
terns other than those specified in Sections Al06.3.2.1 
and Al06.3.2.2 above are allowed if their performance 
can be justified. 

[BS] A106.3.3 Testing of masonry. 

[BS] A106.3.3.1 Mortar tests. The quality of mortar in 
all masonry walls shall be determined by performing 
in-place shear tests in accordance with the following: 

1. The bed joints of the outer wythe of the masonry 
shall be tested in shear by laterally displacing a I 
single brick relative to the adjacent bricks in the 
same wythe. The head joint opposite the loaded 
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end of the test brick shall be carefully excavated 
and cleared. The brick adjacent to the loaded end 
of the test brick shall be carefully removed by 
sawing or drilling and excavating to provide 
space for a hydraulic ram and steel loading 
blocks. Steel blocks, the size of the end of the 
brick, shall be used on each end of the ram to dis
tribute the load to the brick. The blocks shall not 
contact the mortar joints. The load shall be 
applied horizontally, in the plane of the wythe. 
The load recorded at first movement of the test 
brick as indicated by spalling of the face of the 
mortar bed joints is V1,,1 in Equation Al-3. 

2. Alternative procedures for testing shall be used 
where in-place testing is not practical because of 
crushing or other failure mode of the masonry 
unit (see Section Al06.3.3.2). 

[BS] Al06.3.3.2 Alternative procedures for testing 
masonry. The tensile-splitting strength of existing 
masonry,fsp, or the prism strength of existing masonry, 
fm, may be determined in accordance with one of the 
following procedures: 

1. Wythes of solid masonry units shall be tested by 
sampling the masonry by drilled cores of not less 
than 8 inches (203 mm) in diameter. A bed joint 
intersection with a head joint shall be in the cen
ter of the core. The tensile-splitting strength of 
these cores should be determined by the standard 
test method of ASTM C 496. The core should be 
placed in the test apparatus with the bed joint 45 
degrees (0.79 rad) from the horizontal. The ten
sile-splitting strength should be determined by 
the following equation: 

2P 
hp = ;-;; 

n 
(Equation Al-1) 

2. Hollow unit masonry constructed of through-the
wall units shall be tested by sampling the 
masonry by a sawn square prism of not less than 
18 inches square (11 613 mni2). The tensile-split
ting strength should be determined by the stan
dard test method of ASTM E 519. The diagonal 
of the prism should be placed in a vertical posi
tion. The tensile-splitting strength should be 
determined by the following equation: 

(Equation Al-2) 

3. An alternative to material testing is estimation of 
the/ m of the existing masonry. This alternative 
should be limited to recently constructed 
masonry. The determination of f m requires that 
the unit correspond to a specification of the unit 
by an ASTM standard and classification of th~ 
mortar by type. 

[BS] A106.3.3.3 Location of tests. The shear tests 
shall be taken at locations representative of the mortar 
conditions throughout the entire building, taking into 
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account variations in workmanship at different building 
height levels, variations in weathering of the exterior 
surfaces, and variations in the condition of the interior 
surfaces due to deterioration caused by leaks and con
densation of water and/or by the deleterious effects of 
other substances contained within the building. The 
exact test locations shall be determined at the building 
site by the engineer or architect in responsible charge of 
the structural design work. An accurate record of all 
such tests and their locations in the building shall be 
recorded, and these results shall be submitted to the 
building department for approval as part of the struc
tural analysis. 

. I 
[BS] Al06.3.3.4 Number of tests. The minimum num-
ber of tests per class shall be as follows: 

1. At each of both the first and top stories, not less 
than two tests per wall or line of wall elements 
providing a common line of resistance to lateral 
forces. 

2. At each of all other stories, not less than one test 
per wall or line of wall elements providing a 
common line of resistance to lateral forces. 

3. In any case, not less than one test per 1,500 
square feet (139.4 m2

) of wall surface and not less 
than a total of eight tests. 

[BS] Al06.3.3.5 Minimum quality of mortar. 

1. Mortar shear test values, v,
0

, in pounds per square 
inch (kPa) shall be obtained for each in-place , 
shear test in accordance with the following equa
tion: 

(Equation Al-3) 

2. Individual unreinforced masonry walls with v,
0 

consistently less than 30 pounds per square inch 
(207 k:Pa) shall be entirely pointed prior to retest
ing. 

3. The mortar shear strength, v,, is the value in 
pounds per square inch (k:Pa) that is exceeded by 
80 percent of the mortar shear test values, v,

0
• 

4. Unreinforced masonry with mortar shear 
strength, v,, less than 30 pounds per square inch 
(207 k:Pa) shall be removed, pointed and retested 
or shall have its structural function replaced, and 
shall be anchored tO supporting elements in 
accordance with Sections Al06.3.1 and All3.8. 
When existing mortar in any wythe is pointed to 
increase its shear strength and is retested, the 
condition of the mortar in the adjacent bed joints 
of the inner wythe or wythes and the opposite 
outer wythe shall be examined for extent of dete
rioration. The shear strength of any wall class 
shall be no greater than that of the weakest wythe 
of that class. 

[BS] Al06.3.3.6 .Minimum quality of masonry. 

1. The minimum average value of tensile-splitting 
strength determined by Equation Al-1 or Al-2 
shall be 50 pounds per square inch (344.7 k:Pa). 
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The minimum value off m determined by catego
rization of the masonry units and mortar should 
be 1,000 pounds per square inch (6895 kPa) . 

. 2. Individual unreinforced masonry walls with aver
age tensile-splitting strength of less than 50 
pounds per square inch (344.7 kPa) shall be 
entirely pointed prior to retesting. 

3. Hollow unit unreinforced masonry walls with 
estimated prism compressive strength of less than 
1,000 pounds per square inch (6895 kPa) shall be 
grouted to increase the average net area compres
sive strength. 

[BS] A106.3.3.7 Collar joints. The collar joints shall 
be inspected at the test locations during each in-place 
shear test, and estimates of the percentage of adjacent 
wythe surfaces that are covered with mortar shall be 
reported along with the results of the in-place shear 
tests. 

[BS] Al06.3.3.8 Unreinforced · masonry classes. 
Existing unreinforced masonry shall be categorized 
into one or more classes based on shear strength, qual
ity of construction, state of repair, deterioration and 
weathering. A class shall be characterized by the allow
able masonry shear stress determined in accordance 
with Section Al08.2. Classes shall be defined· for 
whole walls, not for small areas of masonry within a 
wall. 

[BS] A106.3.3.9 Pointing. Deteriorated mortar joints 
in unreinforced masonry walls shall be pointed in 
accordance w.ith the following requirements: 

1. Joint preparation. The deteriorated mortar shall 
be cut out by means of a toothing chisel or non
impact power tool to a depth at which sound mor
tar is reached but not less than 3/ 4 inch (19.l mm). 
Care shall be taken not to damage the brick 
edges. After cutting is complete, all loose mate
rial shall be removed with a brush, air stream or 
water stream. 

2. Mortar preparation. The mortar mix shall be 
proportioned as required by the registered design 
professional. The pointing mortar shall be prehy
drated by first thoroughly mixing all ingr~dients 
dry and then mixing again, adding only enough 
water to produce a damp workable mix which 
will retain its form when pressed into a ball. The 
mortar shall be kept in a damp condition for 11

/ 2 
hours; then sufficient water shall be added to 
bring it to a consistency that is somewhat drier 
than conventional masonry mortar. 

3. Packing. The joint into which the mortar is to be 
packed shall be damp but without freestanding 
water. The mortar shall be tightly packed into the 
joint in layers not exceeding 1

/ 4 inch (6.4 mm) in 
depth until it is filled; then it shall be tooled to a 
smooth surface to match the original profile. 

Nothing shall prevent pointing of any deteriorated 
masonry wall joints before testing is performed in 
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accordance with Section A106.3.3, except as required I 
in Section A107.1. 

SECTION A 107 
QUALITY CONTROL 

[BS] A107.1 Pointing. Preparation and mortar pointing shall 
be performed with special inspection. 

Exception: At the discretion of the building official, inci
dental pointing may be performed without special inspec
tion. 

[BS] A107.2 Masonry shear tests. In-place masonry shear 
tests shall comply with Section Al06.3.3.1. Testing of 
masonry for determination of tensile-splitting strength shall 
comply with Section Al06.3.3.2. 

[BS] A107.3 Existing wall anchors. Existing wall anchors 
used as all or part of the required tension anchors shall be 
tested in pullout according to Section Al07.5.1. The mini- I 
mum number of anchors tested shall be four pe.r floor, with 
two tests at walls with joists framing into the wall and two 
tests at walls with joists parallel to the wall, but not less than 
10 percent of the total number of existing tension anchors at 
each level. 

[BS] A107.4 New bolts. All new embedded bolts shall be 
subject to periodic special inspection in accordance with the 
building code, prior to placement of the bolt and grout or 
adhesive in the drilled hole. Five percent of all bolts that do 
not extend through the wall shall be subject to a direct-ten
sion test, and an additional 20 percent shall be tested using a 
calibrated torque wrench. Testing shall be performed in 
accordance with Section A107.5. New bolts that extend I 
through the wall with steel plates on the far side of the wall 
need not be tested. 

Exception: Special inspection in accordance with the 
building code may be provided during installation of new 
anchors in lieu of testing. 

All new embedded bolts resisting tension forces or a com
bination of tension and shear forces shall be subject to peri
odic special inspection in accordance with the building code, 
prior to placement of the bolt and grout or adhesive in the 
drilled hole. Five percent of all bolts resisting tension forces 
shall be subject to a direct-tension test, and an additional 20 
percent shall be tested using a calibrated torque wrench. Test
ing shall be performed in accordance with Section A107 .5. I 
New through-bolts need not be tested. 

[BS] A107.5 Tests of anchors in unreinforced masonry 
walls. Tests of anchors in unreinforced masonry walls shall 
be in accordance with Sections A107.5.l through A107.5.4. 

[BS] Al07.5.1 Direct tension testing of existing anchors 
and new bolts. The test apparatus shall be supported by 
the masonry wall. The distance between the anchor and 
the test apparatus support shall be not less than one-half 
the wall thickness for existing anchors and 75 percent of 
the embedment for new embedded bolts. Existing wall 
anchors shall be given a preload of 300 pounds (1335 N) 
prior to establishing a datum for recording elongation. The 
tension test load reported shall be recorded at 1

/ 8 inch (3.2 
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mm) relative movement between the existing anchor and 
the adjacent masonry si.irface. New embedded tension 
bolts shall be subject to a direct tension load of not less 
than 2.5 times the design load but not less than 1,500 
pounds (6672 N) for five minutes (10-percent deviation). 

[BS] Al07.5.2 Torque testing of new bolts. Bolts 
embedded in unreinforced masonry walls shall be 
tested using a torque-calibrated wrench to the following 
minimum torques: 

1
/ 2-inch-diameter (12.7 mm) bolts: 40 foot pounds 

(54.2N-m). 
5
/ 8-inch-diameter (15.9 mm) bolts: 50 foot pounds 

(67.8 N-m). 
3
/ 4-inch-diameter (19.1 mm) bolts: 60 foot pounds 
(81.3 N-m). 

[BS] Al07.5.3 Prequalification test for bolts and 
other types of anchors. This section is applicable 
when it is desired to use tension or shear values for 
anchors greater than those permitted by Table Al-E. 
The direct-tension test procedure set forth in Section 
A107.5.1 for existing anchors shall be used to deter
mine the allowable tension values for new embedded 
through bolts, except that no preload is required. Bolts 
shall be installed in the same manner and using the 
same materials as will be used in the actual construc
tion. A minimum of five tests for each bolt size and 
type shall be performed for each class of masonry in 
which they are proposed to be used. The allowable ten
sion values for such anchors shall be the lesser of the 
average ultimate load divided by a safety factor of 5.0 
or the average load at which 1

/ 8 inch (3.2 mm) elonga
tion occurs for each size and type of bolt and class of 
masonry. 

The test procedure for prequalification of shear bolts 
shall comply with ASTM E 488 or another approved 
procedure. 

The allowable values determined in this manner shall 
be permitted to exceed those set forth in Table Al-E. 

[BS] Aio7.5.4 Reports. Results of all tests shall be 
reported. The report shall include the test results as 
related to anchor size and type, orientation of loading, 
details of the anchor installation and embedment, wall 
thickness and joist orientation. 

SECTION A 108 
DESIGN STRENGTHS 

[BS] Al08.1 Values. 

1. Strength values for existing materials are given in 
Table Al-D and for new materials in Table Al-E. 

2. Capacity reduction factors need not be used. 

3. The use of new materials not specified herein shall be 
based on substantiating research data or engineering 
judgment, with the approval of the building official. 

[BS] Al08.2 Masonry sh.ear strength. The unreinforced 
masonry shear strength, vm, shall be determined for each 
masonry class from one of the following equations: 

1. The unreinforced masonry shear strength, v m' shall be 
determined by.Equation Al-4 when the mortar shear 
strength has been determined by Section A106.3.3.1. 

0.75PD 
vm = 0.56vt+-A- (EquationAl-4) 

The mortar shear strength values, v1, shall be deter-
mined in accordance with Section Al06.3.3. I 

2. The unreinforced masonry shear, vm, shall be deter
mined by Equation Al-5 when tensile-splitting strength 
has been determined in accordance with Section A. 
106.3.3.2, Item 1 or 2. 

PD 
Vm = 0.8J;'P + 0.5-. A (Equation Al-5) 

3. When fm has been estimated by categorization of the 
units and mortar in accordance with Section 2105.l of 
the International Building Code, the unreinforced 
masonry shear strength, v m' shall not exceed 200 
pounds per square inch (1380 kPa) or the lesser of the 
following: 

a) 2.5 JP:. or 

b) 200 psi or 
p 

c) v+0.75; 

For SI: 1 psi= 6.895 kPa. 

where: 

(Equation Al-6) · 

v = 62.5 psi (430 kPa) for running bond masonry 
not grouted solid. 

v = 100 psi (690 kPa) for running bond masonry 
grouted solid. 

v = 25 psi (170 kPa) for stack bond gro_uted solid. 

[BS] Al08.3 Masonry compression. Where any increase in 
dead plus live compression stress occurs, the compression 
stress in unreinforced masonry shall not exceed 300 pounds 
per square inch (2070 kPa). 

[BS] Al08.4 Masonry tension. Unreinforced masonry shall 
be assumed to have no tensile capacity. 

[BS] Al08.5 Existing tension anchors. The resistance val
ues of the existing anchors shall be the average of the tension 
tests of existing anchors having the same wall thickness and 
joist orientation. 

[BS] A108.6 Foundations. For existing foundations, new 
total dead loads may be increased over the existing dead load 
by 25 percent. New total dead load plus live load plus seismic 
forces may be increased over the existing dead load plus live 
load by 50 percent. Higher values may be justified only in 
conjunction with a geotechnical investigation. · 
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SECTION A 109 
ANALYSIS AND DESIGN PROCEDURE 

[BS] Al09.1 General. The elements of buildings hereby 
required to.be analyzed are specified in Table Al-A. 

[BS) A109.2 Selection of procedure. Buildings with rigid 
diaphragms shall be analyzed by the general procedure of 
Section AllO, which is based on the building code. Buildings 
with flexible diaphragms shall be analyzed by the general 
procedure or, when applicable, may be analyzed by the spe
cial procedure of Section A 111. 

SECTION A 110 
GENERAL PROCEDURE 

[BS] AllO.l Minimum design lateral forces. Buildings 
shall be analyzed to resist minimum lateral forces assumed to 
act nonconcurrently in the direction of each of the main axes 
of the structure in accordance with the following: 

V = 0.75S08W 
R 

(Equation Al-7) 

[BS] All0.2 Lateral forces on elements of structures. 
Parts and portions of a structure not covered in Section 
All0.3 shall be analyzed and designed per the current build
ing code, using force levels defined in Section Al 10. l. 

Exceptions: 

1. Unreinforced masonry walls for which height-to
thickness ratios do not exceed ratios set forth in 
Table Al-B need not be analyzed for out-of-plane 
loading. Unreinforced masonry walls that exceed 
the allowable hit ratios of Table Al-B shall be 
braced according to Section Al13.5. 

2. Parapets complying with Section Al 13.6 need not 
be analyzed for out-of-plane loading. 

3. Where walls are to be anchored to flexible floor and 
roof diaphragms, the anchorage shall be in accor
dance with Section All3.l. 

[BS] All0.3 In-plane loading ·of URM shear walls and 
frames. Vertical lateral load-resisting elements shall be ana
lyzed in accordance with Section Al 12. 

[BS] All0.4 Redundancy and overstrength factors. Any 
redundancy or overstrength factors contained in the building 
code may be taken as unity. The vertical component of earth
quake load (Ey) may be taken as zero. 

SECTION A 111 
SPECIAL PROCEDURE 

[BS] Alll.1 Limits for the application of this procedure. 
The special procedures of this section may be applied only to 
buildings having the following characteristics: 

1. Flexible diaphragms at all levels above the base of the 
structure. 

2. Vertical elements of the lateral force-resisting system 
consisting predominantly of masonry or concrete shear 
walls. 
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3. Except for single-story buildings with an open front on 
one side only, a minimum of two lines of vertical ele
ments . of the lateral force-resisting system parallel to 
each axis of the building (see Section All 1.8 for open
front buildings). 

[BS] Alll.2 Lateral forces on elements of structures. With 
the exception of the provisions in Sections Al 11.4 through 
All 1.7, elements of structures shall comply with Sections 
All0.2 through All0.4. 

[BS] Alll.3 Crosswalls. Crosswalls shall meet the require
ments of this section. 

[BS] Alll.3.1 Crosswall definition. A crosswall is a 
wood-framed wall sheathed with any of the materials 
described in Table Al-D or Al-E or other system as 
defined in Section All l.3.5. Crosswalls shall be spaced 
no more than 40 feet (12 192 mm) on center measured per
pendicular to the direction of consideration, and shall be 
placed in each story of the building. Crosswalls shall 
extend the full story height between diaphragms. 

Exceptions: 

1. Crosswalls need not be provided at all levels when 
used in accordance with Section Al 11.4.2, Item 4. 

2. Existing crosswalls need not be continuous below a 
wood diaphragm at or within 4 feet (1219 mm) of 
grade, provided: 

2.1. Shear connections and anchorage require
ments of Section All 1.5 are satisfied at all 
edges of the diaphragm. 

2.2. Crosswalls with total shear capacity of 
0.5Sv 1~Wd interconnect the diaphragm to the 
foundation. 

.2.3. The demand-capacity ratio of the diaphragm 
between the crosswalls that are continuous to 
their foundatioMdoes not excei<d 2.5, calcu
lated as follows: 

(2.ISDJWd+ Vea) 
DCR = . 2vuD 

(Equation Al-8) 

[BS] Alll.3.2 Crosswall shear capacity. Within any 40 
feet (12 192 mm) measured along the span of the dia
phragm, the sum of the crosswall shear capacities shall be 
at least 30 percent of the diaphragm shear capacity of the 
strongest diaphragm at or above the level under consider- · 
ation. 

[BS] Alll.3.3 Existing crosswalls. Existing crosswalls 
shall have a maximum height-to-length ratio between 
openings of 1.5 to 1. Existing crosswall connections to 
diaphragms need not be investigated as long as the cross
wall extends to the framing of the diaphragms above and 
below.· 

[BS] Alll.3.4 New crosswalls. New crosswall connec
tions to the diaphragm shall develop the crosswall shear 
capacity. New crosswalls shall have the capacity to resist 
an overturning moment equal to the crosswall shear capac-
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ity times the story height. Crosswall overturning moments 
need not be cumulative over more than two stories. 

[BS] Alll.3.5 Other crosswall systems. Other systems, 
such as moment-resisting frames, may be used as cross
walls provided that the yield story drift does not exceed 1 
inch (25 mm) in any story. 

[BS] Alll.4 Wood diaphragms. 

[BS] Alll.4.1 Acceptable diaphragm span. A dia
phragm is acceptable if the point (L,DCR) on Figure Al-1 
falls within Region 1, 2 or 3. 

[BS] Alll.4.2 Demand-capacity ratios. Demand-capac
ity ratios shall be calculated for the diaphragm at any level 
according to the following formulas: 

1. For a diaphragm without qualifying crosswalls at 
levels immediately above or below: 

DCR = 2.lSDJW/'f.vuD (EquationAl-9) 

2.For a diaphragm in a single-story building with 
qualifying crosswalls, or for a roof diaphragm cou
pled by crosswalls to the diaphragm directly below: 

DCR = 2.ISv1Wd/'ZvuD+ Vcb (EquationAl-10) 

3. For diaphragms in a multistory building with quali
fying crosswalls in all levels: 

DCR = 2JSDJ'ZWi(''f.'ZvuD + Vcb) 

(Equation Al-11) 

DCR shall be calculated at each level for the set 
of diaphragms at and above the level under consid
eration. In addition, the roof diaphragm shall also 
meet the requirements of Equation A 1-10. 

4. For a roof diaphragm and the diaphragm directly 
below, if coupled by crosswalls: 

(Equation Al-12) 

. [BS] Alll.4.3 Chords. An analysis for diaphragm flexure 
need not be made, and chords need not be provided. 

[BS] Alll.4.4 Collectors. An analysis of diaphragm col
lector forces shall be made for the transfer of diaphragm 
edge shears into vertical elements of the lateral force
resisting system. Collector forces may be resisted by new 
or existing elements. 
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[BS] Alll.4.5 Diaphragm openings. 

I. Diaphragm forces at comers of openings shall be 
investigated and shall be developed into the dia
phragm by new or existing materials. 

2. In addition to the demand-capacity ratios of Section 
Al 11.4.2, the demand-capacity ratio of the portion 
of the diaphragm adjacent to an opening shall be 
calculated using the opening dimension as the span. 

3. Where an opening occurs in the end quarter of the 
diaphragm span, the calculation of vp for the 
demand-capacity ratio shall be based on the net 
depth of the diaphragm. 

[BS] Alll.5 Diaphragm shear transfer. Diaphragms shall 
be connected to shear walls with connections capable of . 
developing the diaphragm-loading tributary to the shear wall 
given by the lesser of the following formulas: 

V = I.2Sv1CpWd (Equation Al-13) 

using the CP values in Table Al-C, or 

V = VuD (Equation Al-14) 

[BS] Alll.6 Shear walls (In-plane loading). 

[BS] Alll.6.1 Wall story force. The wall story force dis
tributed to a shear wall at any diaphragm level shall be the 
lesser value calculated as: 

Fwx = 0.8Sv1(Wwx + Wi2) 

but need not exceed 

(Equation Al-15) 

Fwx = 0.8Sv1Wwx+vp (EquationAl-16) 

[BS] Alll.6.2 Wall story shear. The wall story shear 
shall be the sum of the wall story forces at and above the 
level of consideration. 

(Equation Al-17) 

[BS] Alll,6.3 Shear wall analysis. Shear walls shall 
comply with Section Al 12. 

[BS] Alll.6.4 Moment frames. Moment frames used in 
place of shear walls shall be designed as required by the 
building code, except that the forces shall be as specified 
in Section All 1.6.1, and the story drift ratio shall be lim
ited to 0.015, except as further limited by Section 
All2.4.2. 

[BS] Alll.7 Out-of-plane forces-unreinforced masonry 
walls. 

[BS] Alll.7;1 Allowable unreinforced masonry wall 
height-to-thickness ratios. The provisions of Section 
All0.2 are applicable, except the allowable height-to
thickness ratios given in Table Al-B shall be determined 
from Figure A 1-1 as follows: 

1. In Region 1, height-to-thickness ratios for buildings 
with crosswalls may be used if qualifying cross
walls are present in all stories. 

2. In Region 2, height-to-thickness r~tios for buildings 
with crosswalls may be used whether or not quali~ 
fying crosswalls are present. 

3. In Region 3, height-to-thickness ratios for "all other 
buildings" shall be used whether or not qualifying 
crosswalls are present. 

[BS] Alll.7.2 Walls with diaphragms in different 
regions. When diaphragms above and below the wall 
under consideration have demand-capacity ratios in differ
ent regions of Figure Al-1, the lesser height-to-thickness 
ratio shall be used. 

[BS] Alll.8 Open-front design procedure. A single-story 
building with an open front on one.side and crosswalls paral-
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lel to the open front may be designed by the following proce
dure: 

1. Effective diaphragm span, Li, for use in Figure Al-1 
shall be determined in accordance with the following 
formula: 

(Equation Al-18) 

2. Diaphragm demand-capacity ratio shall b.e calculated 
as: 

DCR = 2.lSDl(Wd + Ww)/[(v.,D) + V,b] 
(Equation Al-19) 

SECTION A112 
ANALYSIS AND DESIGN 

[BS] A112.1 General. The following requirements are appli
cable to both the general procedure and the special procedure 
for analyzing vertical elements of the lateral force-resisting 
system. 

[BS] A112.2 Existing unreinforced masonry walls. 

[BS] Al12.2.l Flexural rigidity. Flexural components of 
deflection may be neglected in determining the rigidity of 
an unreinforced masonry wall. 

[BS] A112.2.2 Shear walls with openings. Wall piers 
shall be analyzed according to the following procedure, 
which is diagrammed in Figure Al-2. 

1. For any pier, 

1.1. The pier shear capacity shall be calculated 
as: 

Va=v~/1.5 (Equation Al-20) 

1.2. The pier rocking shear capacity shall be cal
culated as: 

V,= 0.9PJJIH (Equation Al-21) 

2. The wall piers at any level are acceptable if they 
comply with one of the following modes of behav
ior: 

2.1. Rocking controlled mode. When the pier 
. rocking shear capacity is less than the pier 
shear capacity, i.e., V, <Va for each pier in a 
level, forces in the wall at that level, vwx• 
shall be distributed to each pier in proportion 
toPJJIH. 

For the wall at that level: 

0.1Vwx < LV, (Equation Al-22) 

2.2. Shear controlled mode. Where the pier shear 
capacity is less than the pier rocking capac
ity, i.e., Va< Vr in at least one pier in a level, 
forces in the wall at the level, vwx• .shall be 
distributed to each pier in proportion to DIH. 
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For each pier at that level: 

v; <Va (Equation Al-23) 

and 

VP< vr (Equation Al-24) 

If VP < Va for each pier and VP > vr for one or 
more piers, such piers shall be omitted from the 
analysis, and the procedure shall be repeated 
for the remaining piers, unless the wall is 
strengthened and reanalyzed. 

3. Masonry pier tension stress. Unreinforced masonry 
wall piers need not be analyzed for tension stress. 

[BS] A112.2.3 Shear walls without openings. Shear 
walls without openings shall be analyzed the same as for 
walls with openings, except that vr shall be calculated as 
follows: , 

(Equation Al-25) 

[BS] Al12.3 Plywood-sheathed shear walls. Plywood
sheathed shear walls may be used to resist lateral forces for 
buildings with flexible diaphragms analyzed according to 
provisions of Section Al 11. Plywood-sheathed shear walls 
may not be used to share lateral forces with other materials 
along the same line of resistance. 

[BS] A112.4 Combinations of vertical elements. 

[BS] A112.4.1 Lateral-force distribution. Lateral forces 
shall be distributed among the vertical-resisting elements 
in proportion to their relative rigidities, except that 
moment-resisting frames shall comply with Section 
Al12.4.2. 

[BS] A112.4.2 Moment-resisting frames. Moment
resisting frames shall not be used with an unreinforced 
masonry wall in a single line of resistance unless the wall 
has piers that have adequate shear capacity to sustain rock
ing in accordance with Section A 112.2.2. The frames shall 
be designed in accordance with the building code to carry 
100 percent of the lateral forces tributary to that line of 
resistance, as determined from Equation Al-7. The story 
drift ratio shall be limited to 0.0075. 

SECTION A113 
DETAILED SYSTEM DESIGN REQUIREMENTS 

[BS] A113.l Wall anchorage. 
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[BS] Al13.1.l Anchor locations. Unreinforced masonry 
walls shall be anchored at the roof and floor levels as 
required in Section Al 10.2. Ceilings of plaster or similar 
materials, when not attached directly to roof or floor fram
ing and where abutting masonry walls, shall either be 
anchored to the walls at a maximum spacing of 6 feet 
(1829 mm), or be removed. 
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[BS] Al13.l.2 Anchor requirements. Anchors shall con
sist of bolts installed through the wall as specified in Table 
Al-E, or an approved equivalent at a maximum anchor 
spacing of 6 feet (1829 mm). All wall anchors shall be 
secured to the joists to develop the required forces. 

[BS] Al13.1.3 Minimum wall anchorage. Anchorage of 
masonry walls to each floor or roof shall resist a minimum 
force determined as 0.9SDs times the tributary weight or 
200 pounds per linear foot (2920 N/m), whichever is 
greater, acting normal to the wall at the level of the floor 
or roof. Existing wall anchors, if used, must meet the 
requirements of this chapter or must be upgraded. 

[BS] Al13.1.4 Anchors at corners. At the roof and floor 
levels, both shear and tension anchors shall be provided 
within 2·feet (610 mm) horizontally from the inside of the 
corners of the walls. 

[BS] Al13.2 Diaphragm shear transfer. Bolts transmitting 
shear forces shall have a maximum bolt spacing of 6 feet 
(1829 mm) and shall have nuts installed over malleable iron 
or plate washers when bearing on wood, and heavy-cut wash
ers when bearing on steel. 

[BS] Al13.3 Collectors. Collector elements shall be pro
vided that are capable of transferring the seismic forces origi
nating in other portions of the building to the element 
providing the resistance to those forces. 

[BS] Al13.4 Ties and continuity. Ties and continuity shall 
conform to the requirements of the building code. 

[BS] Al13.5 Wall bracing. 

[BS] Al13.5.1 General. Where a wall height-to-thickness 
ratio exceeds the specified limits, the wall may be laterally 
supported by vertical bracing member.s per Section 
Al 13.5.2 or by reducing the wall height by bracing per 
Section Al 13.5.3. 

[BS] Al13.5.2 Vertical bracing members. Vertical brac
ing members shall be attached to floor and roof construc
tion for their design loads independently of required wall 
anchors. Horizontal spacing of vertical bracing members 
shall not exceed one-half of the unsupported height of the 
wall or 10 feet (3048 mm). Deflection of such bracing 
members at design loads shall not exceed one-tenth of the 
wall thickness. 

[BS] Al13.5.3 Intermediate wall bracing. The wall 
height may be reduced by bracing elements connected to 
the floor or roof. Horizontal spacing of the bracing ele
ments and wall anchors shall be as required by design, but 
shall not exceed 6 feet (1829 mm) on center. Bracing ele
ments shall be detailed to minimize the horizontal dis
placement of the wall by the vertical displacement of the 
floor or roof. 

[BS] Al13.6 Parapets. Parapets and exterior wall append
ages not conforming to this chapter shall be removed, or sta
bilized or braced to ensure that the parapets and appendages 
remain in their original positions. 

The maximum height of an unbraced unreinforced 
masonry parapet above the lower of either the level of tension 

anchors or the roof sheathing shall not exceed the height-to
thickness ratio shown in Table Al-F. If the required parapet 
height exceeds this maximum height, a bracing system 
designed for the forces determined in accordance with the · 
building code shall support the top of the parapet. Parapet 
corrective work must be performed in conjunction with the 
installation of tension roof anchors. 

The minimum height of a parapet above any wall anchor 
shall be 12 inches (305 mm). 

Exception: If a reinforced concrete beam is provided at 
the top of the wall, the minimum height above the wall 
anchor may be 6 inches (152 mm). 

[BS] Al13.7 Veneer. 

1. Veneer shall be anchored with approved anchor ties 
conforming to the required design capacity specified in 
the building code and shall be placed at a maximum 
spacing of 24 inches (610 mm) with a maximum sup
ported area of 4 square feet (0.372 m2

). 

Exception: Existing anchor ties for attaching brick 
veneer to brick backing may be acceptable, provided 
the ties are in gooq condition and conform to the fol
lowing minimum size and material requirements. 

Existing veneer anchor ties may be considered 
adequate if they are of corrugated galvanized iron 
strips not less than 1 inch (25 mm) in width, 8 inches 
(203 mm) in length and 1

/ 16 inch (1.6 mm) in thick
ness, or the equivalent. 

2. The location and condition of existing veneer anchor 
ties shall be verified as follows: 

2.1. An approved testing laboratory shall verify the 
location and spacing of the ties and shall submit 
a report to the building official for approval as 
part of the structural analysis. 

2.2. The veneer in a selected area shall be removed 
to expose a representative sample of ties (not 
less than four) for inspection by the building 
official. · 

[BS] Al13.8 Nonstructural masonry walls. Unreinforced 
masonry walls that carry no design vertical or lateral loads 
and that are not required by the design to be part of the lateral 
force-resisting system shall be adequately anchored to new or 
existing supporting elements. The anchors and elements shall 
be designed for the out-of-plane forces specified in the build
ing code. The height- or length-to-thickness ratio between 
such supporting elements for such walls shall not exceed 
nine. 

[BS] Al13.9 Truss and beam .supports. Where trusses and 
beams other than rafters or joistS are supported on masonry, 
independent secondary columns shall be installed to support 
vertical loads of the roof or floor members. 

Exception: Secondary supports are not required where Sm 
is less than 0.3g. 

[BS] Al13.10 Adjacent buildings. Where elements of adja
cent buildings do not have a separation of at least 5 inches 
(127 mm), the allowable height-to-thickness ratios for "all 
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other buildings" per Table Al-B shall be used in the direction 
of consideration. · 

SECTION A114 
WALLS OF UNBURNED CLAY, 
ADOBE OR STONE MASONRY 

[BS] A114.1 General. Walls of unburned clay, adobe or 
stone masonry construction shall conform to the following: 

1. Walls of unburned clay, adobe or stone masonry shall 
not exceed a height- or length-to-thickness ratio speci~ 
fied in TableAl-G. 

2. Adobe may be allowed a maximum value of 9 pounds 
per square inch (62.1 kPa) for shear unless higher val
ues are justified by test. 

3. Mortar for repointing may be of the same soil composi
tion and stabilization as the brick, in lieu of cement
mortar. 

[BS] TABLE A1-A 
ELEMENTS REGULATED BY THIS CHAPTER 

BUILDING ELEMENTS 
Sm 

;;: 0.0679 < 0.1339 ;;: 0.133. < 0.209 

Parapets x x 
Walls, anchorage x x 
Walls, hit ratios x 
Walls, in-plane shear x 
Diaphragms• 
Diaphragms, shear transfer' x 
Diaphragms, demand-capacity ratiosh 

a. Applies only to buildings designed according to the general procedures of Section Al 10. 
b. Applies only to buildings designed according to the special procedures of Section All l. 

[BS] TABLE A1-B 

;,, 0.209 < 0.309 

x 
x 
x 
x 
x 
x 
x 

ALLOWABLE VALUE OF HEIGHT-TO-THICKNESS RATIO OF UNREINFORCED MASONRY WALLS 

Sm;,, 0.49 

APPENDIX A 

>0.309 

x 
x 
x 
x 
x 
x 
x 

WALL TYPES 0.130 s; Sm< 0.259 o.2s0 s; Sm < o.49 BUILDINGS WITH CROSSWALLS• 
Sm> 0.40 

ALL OTHER BUILDINGS 

Walls of one-story buildings 20 16 16b,c 13 

First-story wall of multistory building 20 18 16 15 
Walls in top story of multistory building 14 14 14b,c 9 

All other walls 20 16 16 13 

a. Applies to the special procedures of Section Al 11 only. See Section All 1.7 for other restrictions. 
b. This value of height-to-thickness ratio may be used only where mortar shear tests establish a tested mortar shear strength, v,, of not less than 100 pounds per 

square inch (690 kPa). This value may also be used where the tested mortar shear strength is not less than 60 pounds per square inch (414 kPa), and where a 
visual examination of the collar joint indicates not less than 50-percent mortar coverage. 

c. Where a visual examination of the collar joint indicates not less than SO-percent mortar coverage, and the tested mortar shear strength, v,, is greater than 30 
pounds per square inch (207 kPa) but less than 60 pounds per square inch (414 kPa), the allowable height-to-thickness ratio may be determined by linear 
interpolation between the larger and smaller ratios in direct proportion to the tested mortar shear strength. 

[BS] TABLE A1-C 
HORIZONTAL FORCE FACTOR, CP 

CONFIGURATION OF MATERIALS 

Roofs with straight or diagonal sheathing and roofing applied directly to the sheathing, or floors with straight tongue-and-
groove sheathing. 

Diaphragms with double or mulitple layers of boards with edges offset, and blocked plywood systems. 
Diaphragms of metal deck without topping: 

Minimal welding or mechanical attachment. 
Welded or mechanically attached for seismic resistance. 
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0.50 

0.75 

0.6 
0.68 

95 



APPENDIX A 

[BS] TABLE A1-D 
STRENGTH VALUES FOR EXISTING MATERIALS 

EXISTING MATERIALS OR CONFIGURATION OF MATERIALS" 
STRENGTH VALUES 

x 14.594 for Nim 

Roofs with straight sheathing and roofing applied directly to the 
300 lbs. per ft. for seismic shear 

sheathing. 

Roofs with diagonal sheathing and roofing applied directly to the 
750 lbs. per ft. for seismic shear 

sheathing. 

Horizontal Floors with straight tongue-and-groove sheathing. 300 lbs. per ft. for seisrrJc shear 

diaphragms Floors with straight sheathing and finished wood flooring with board 
1,500 lbs. per ft. for seismic shear 

edges offset or perpendicular. 

Floors with diagonal sheathing and finished wood flooring. 1,800 lbs. per ft. for seismic shear 

Metal deck welded with minimal welding.c 1,800 lbs, per ft. for seismic shear 

Metal deck welded for seismic resistance.d 3,000 lbs. per ft. for seismic shear 

Plaster on wood or metal lath. 600 lbs. per ft. for seismic shear 

Crosswallsb 
Plaster on gypsum lath. 550 lbs. per ft. for seismic shear 

Gypsum wallboard, unblocked edges. 200 lbs. per ft. for seismic shear 

Gypsum wallboard, blocked edges. 400 lbs. per ft. for seismic shear 

Plain concrete footings. 
f c = 1,500 psi (10.34 MPa) unless otherwise 

Existing footing, wood shown by tests 

framing, structural steel, Douglas fir wood. Same as D.F. No. 1 

reinforcing steel Reinforcing steel. Fy== 40,000 psi (124.1 N/mm.2) maximum 

Structural steel. Fy== 33,000 psi (137.9 N/mm2
) maximum 

For SI: 1inch=25.4 mm, 1 square inch= 645.16 mm2
, 1pound=4.4 N. 

a. Material must be sound and in good condition. · 
b. Shear values of these materials may be combined, except the total combined value should not exceed 900 pounds per foot ( 4380 Nim). 
c. Minimum 22-gage steel deck with welds to supports satisfying the standards of the Steel Deck Institute. 
d. Minimum 22-gage steel deck with 3/4 <Ii plug welds at an average spacing not exceeding 8 inches (203 mm) and with sidelap welds appropriate for the deck 

span. 
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[BS] TABLE A1·E 
STRENGTH VALUES OF NEW MATERIALS USED IN CONJUNCTION WITH EXISTING CONSTRUCTION 

NEW MATERIALS OR CONFIGURATION OF MATERIALS STRENGTH VALUES 

· Plywood sheathing applied directly over existing straight sheathing 
Horizontal diaphragms with ends of plywood sheets bearing on joists or rafters and edges of 675 lbs. per ft. 

plywood located on center of individual sheathing boards. 

Plywood sheathing applied directly over wood studs; no value 
1.2 times the value specified in the current 

should be given to plywood applied over existing plaster or wood 
building code. 

sheathing. 

Crosswalls 
Drywall or plaster applied directly over wood studs. 

The value specified in the current building 
code. 

Drywall or plaster applied to sheathing over existing wood studs. 
50 percent of the value specified in the 
current building code. 

Bolts extending entirely through unreinforced masonry wall secured 
5,400 lbs. per bolt. 

Tension bolts0 with bearing plates on far side of a three-wythe-minimum wall with 
2,700 lbs. for two-wythe walls. 

at least 30 square inches of area.b,c 

Bolts embedded a minimum of 8 inches into unreinforced masonry 
The value for plain masonry specified for 

Shear bolts0 walls; bolts should be centered in 21
/ 2-inch-diameter holes with dry-

solid masonry in the current building code; 
no value larger than those given for 3/4-inch 

pack or nonshrink grout around the circumference of the bolt. 
bolts should be used. 

Through-bolts-bolts meeting the requirements for shear and for Tension-same as for tension bolts. 
tension bolts.b,c Shear-same as for shear bolts. 

Combined tension and Embedded bolts-bolts extending to the exterior face of the wall 
shear bolts with a 21

/2-inch round plate under the head and drilled at an angle of Tension-3,600 lbs. per bolt. 
221/~ degrees to the horizontal; installed as specified for shear Shear-same as for shear bolts. 
bolts.a,b,c 

lnfilled walls 
Reinforced masonry infilled openings in existing unreinforced Same as values specified for unreinforced 
masonry walls; provide keys or dowels to match reinforcing. masonry walls. 

Reinforced masonryd Masonry piers and walls reinforced per the current building code. 
The value specified in the current building 
code for. strength design. 

Reinforced concreted 
Concrete footings, walls and piers reinforced as specified in the The value specified in the current building 
current building code. code for strength design. 

For SI: 1 inch= 25.4 mm, 1 square inch= 645.16 mm2
, 1 pound= 4.4 N. 

a. Embedded bolts to be tested as specified in Section A107 .4. 
b. Bolts to be 1/ 2 inch minimum in diameter. 
c. Drilling for bolts and dowels shall be done with an electric rotary drill;. impact tools should not be used for drilling holes or tightening anchors and shear bolt 

nuts. 
d. No load factors or capacity reduction factor shall be used. 
e. Other bolt sizes, values and installation methods may be used, provided a testing program is conducted in accordance with Section A107.5.3. The strength I 

value shall be determined by multiplying the calculated allowable value, determined in accordance with Section Al07.5.3, by 3.0, and the usable value shall 
be limited to a maximum of 1.5 times the value given in the table. Bolt spacing shall not exceed 6 feet on center and shall be not less than 12 inches on center. 

[BS] TABLE A1·F 
MAXIMUM ALLOWABLE HEIGHT-TO-THICKNESS RATIOS FOR PARAPETS 

Sm 

0.1 a. :S SDI < 0.25g 0.259 :S SDI < 0.4g SDI 2 0.4. 

Maximum allowable height-to-thickness ratios 2.5 2.5 1.5 

[BS] TABLE A1·G 
MAXIMUM HEIGHT-TO-THICKNESS RATIOS FOR ADOBE OR STONE WALLS 

Sm 

o.1a
0 

s sDI < o.2s0 0.25. :S SDI < 0.4. SDI 20.4. 

One-story buildings 12 10 8 
Two-story buildings 

First story 14 11 9 
Second story 12 10 8 
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DEMAND-CAPACITY RATIO, OCR 

1. Region of demand-capacity ratios where crosswalls may be used to increase hit ratios. 
2. Region of demand-capacity ratios where hit ratios of "buildings with crosswalls" may be used, 

whether or not crosswalls are present. · 
3. Region of demand-capacity ratios wtiere hit ratios of "all other buildings" shall be used, 

whether or not crosswalls are present. 

[BS] FIGURE A 1-1 
ACCEPTABLE DIAPHRAGM SPAN 
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ROCKING 
CONTROLLED 
MODE 

COMPARE 
V,ANDVa 

IN EACH PIER 

SHEAR 
CONTROLLED 
MODE 

V, >Va 
IN AT LEAST 
ONE PIER 

RELATIVE 
RIGIDITY 

ANALYSIS 

SHEAR FORCE IN AN 
INDIVIDUAL PIER IS 
PROPORTIONAL TO 
D/H 

V, <Va 
IN EACH PIER 

SHEAR FORCE IN AN 
INDIVIDUAL PIER IS 
PROPORTIONAL TO 
PoD/H. INDIVIDUAL 
PIERS CAN ROCK 
SAFELY 

Vp<Va 
ALL PIERS 

Vp >Va 
INANY 
PIER 

PIER IS OVERSTRESSED 
IN SHEAR 

Va Allowable shear strength of a pier. 

0.7 Vwx sl.:V,. 

ROCKING SHEAR IS 
ADEQUATE; ROCKING 
OF PIER SYSTEM IS 
SAFE 

0.7 Vwx >l:Vr 

ROCKING SHEAR OF 
PIER SYSTEM IS NOT 
ADEQUATE 

V,. s Vp 
IN AT LEAST 
ONE PIER 

DISTRIBUTION OF 
SHEAR FORCES IN 
PIERS CANNOT BE 
DETERMINED 

V, > V.e 
IN ALL PIERS 

SHEAR STRESS IS 
OK 

Vp Shear force assigned to a pier on the basis of a relative shear rigidity analysis. 
v, Rocking shear capacity of pier. 
Vwx = Total shear force resisted by the wall. 
~Vr = Rocking shear capacity of all piers in the wall. 

[BS] FIGURE A1·2 
ANALYSIS OF URM WALL IN-PLANE SHEAR FORCES 
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CHAPTERA2 

EARTHQUAKE HAZARD REDUCTION IN 
EXISTING REINFORCED CONCRETE AND REINFORCED 

MASONRY WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS 

SECTION A201 
PURPOSE 

[BS] A201.1 Purpose. The purpose of this chapter is to pro
mote public safety and welfare by reducing the risk of death 
or injury that may result from the effects of earthquakes on 
reinforced concrete and reinforced masonry wall buildings 
with flexible diaphragms. Based on past earthquakes, these 
buildings have been categorized as being potentially hazard
ous and prone to ·significant damage, including possible col
lapse in a moderate to major earthquake. The provisions of 
this chapter are minimum standards for structural seismic 
resistance established primarily to reduce the risk of life loss 
or injury on both subject and adjacent properties. These pro
visions will not necessarily prevent loss of life or injury, or 
prevent earthquake damage to an existing building that com
plies with these standards. 

SECTION A202 
SCOPE 

[BS] A202.1 Scope. The provisions of this chapter shall 
apply to wall anchorage systems that resist out-of-plane 
forces and to collectors in existing reinforced concrete or 
reinforced masonry buildings with flexible diaphragms. Wall 
anchorage systems that were designed and constructed in 
accordance with the 1997 Uniform Building Code, 1999 
BOCA National Building Code, 1999 Standard Building 
Code or the 2000 and subsequent editions of the International 
Building Code shall be deemed to comply with these provi
sions. 

SECTION A203 
.DEFINITIONS 

[BS] A203.1 Definitions. For the purpose of this chapter, the 
applicable definitions listed in Chapters 16, 19, 21, 22 and 23 
of the International Building Code and the following shall 
apply: 

[BS] FLEXIBLE DIAPHRAGMS. Roofs and floors 
including, but not limited to, those sheathed with plywood, 
wood decking (1-by or 2-by) or metal decks without con
crete topping slabs. 

SECTION A204 
SYMBOLS AND NOTATIONS 

[BS] A204.1 General. For the purpose of this chapter, the 
applicable symbols and notations in the International Build
ing Code shall apply. 

SECTION A205 
. GENERAL REQUIREMENTS 

[BS] A205.1 General. The seismic-resisting elements speci
fied in this chapter shall comply with provisions of Section 
1613 of the International Building Code, except as modified 
herein. · 

[BS] A205.2 Alterations and repairs. Alterations and 
repairs required to meet the provisions of this chapter shall 
comply with applicable structural requirements of the build
ing code unless specifically modified in this chapter. 

[BS] A205.3 Requirements for plans. The plans shall accu
rately reflect the results of the engineering investigation and 
design and shall show all pertinent dimensions and sizes for 
plan review and construction. The following shall be pro
vided: 

1. Floor plans and roof plans shall show existing framing 
construction, diaphragm construction, proposed wall 
anchors, cross-ties and collectors. Existing nailing, 
anchors, cross-ties and collectors shall also· be shown 
on the plans if they are considered part of the lateral 
force-resisting systems. 

2. At elevations where there are alterations or damage, 
details shall show roof and floor heights, dimensions of 
openings, location and extent of existing damage and 
proposed repair. 

3. Typical wall panel details and sections with panel 
thickness; height, pilasters and location of anchors shall 
be provided. 

4. Details shall include existing and new anchors and the 
method of developing anchor forces into the diaphragm 
framing, existing and/or new cross-ties, and existing 
and/or new or improved support of roof and floor gird
ers at pilasters or walls. 

5. The basis for design and the building code used for the 
design shall be stated on the plans. 

[BS] A205.4 Structural observation, testing and inspec
tion. Structural observation, in accordance with Section 1709 
of the International Building Code, shall be required for all 
structures in which seismic retrofit is bein,g performed in 
accordance with this chapter. Structural observation shall 
include visual observation of work for conformance to the 
approved construction documents and confirmation of exist
ing conditions assumed during 'design. 

Structural testing and inspection for new construction 
materials shall be in accordance with the building code, 
except as modified by this chapter. 
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SECTION A206 
ANALYSIS AND DESIGN 

[BS] A206.1 Reinforced concrete and reinforced masonry 
wall anchorage. Concrete and masonry walls shall be 
anchored to all floors and roofs that provide lateral support 
for the wall. The anchorage shall provide a positive direct 
connection between the wall and floor or roof construction 
capable of resisting 75 percent of the horizontal forces speci
fied in Section 1613 of the International Building Code. 

[BS] A206.2 Special requirements for wall anchorage sys
tems. The steel elements of the wall anchorage system shall 
be designed in accordance with the building code without the 
use of the 1.33 short duration allowable stress increase when 
using allowable stress design. 

Wall anchors shall be provided to resist out-of-plane 
forces, independent of existing shear anchors. 

Exception: Existing cast-in-place shear anchors are 
allowed to be used as wall anchors if the tie element can 
be readily attached to the anchors, and if the engineer or 
architect can establish tension values for the existing 
anchors through the use of approved as-built plans or test
ing and through analysis showing that the bolts are capable 
of resisting the total shear load (including dead load) while 
being acted upon by the maximum tension force due to an 
earthquake. Criteria for analysis and testing shall be deter
mined by the building official. 

Expansion anchors are only allowed with special inspec
tion and approved testing for seismic loading. 

Attachi11g the edge of plywood sheathing to steel ledgers is 
not considered compliant with the positive anchoring require
ments of this chapter. Attaching the edge of steel decks to 
steel ledgers is not considered as providing the positive 
anchorage of this chapter unless testing and/or analysis are 
performed to establish shear values for the attachment per
pendicular to the edge of the deck. Where steel decking is 
used as a wall anchor system, the existing connections shall 
be subject to field verification and the new connections shall 
be subject to special inspection. · 

[BS] A206.3 Development of anchor loads into the dia
phragm. Development of anchor loads into roof and floor 
diaphragms shall comply with Section 1613 of the Interna
tional Building Code using horizontal forces that are 75 per
cent of those used for new construction. 

Exception: If continuously tied girders are present, the 
maximum spacing of the continuity ties is the greater of 
the girder spacing or 24 feet (7315 mm). 

In wood diaphragms, anchorage shall not be accomplished 
by use of toenails or nails subject to withdrawal. Wood led
gers, top plates or framing shall not be used in cross-grain 
bending or cross-grain tension. The continuous ties required 
in Section 1613 of the International Building Code shall be in 
addition to the diaphragm sheathing. 

Lengths of development of anchor loads in wood dia
phragms shall be based on existing field nailing of the sheath-
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ing unless existing edge nailing is positively identified on the 
original construction plans or at the site. 

[BS] A206.4 Anchorage at pilasters. Anchorage at pilasters 
shall be designed for the tributary wall-anchoring load per 
Section A206.l, considering the wall as a two-way slab. The 
edges of the two-way slab shall be considered fixed when 
there is continuity at pilasters and shall be considered pinned 
at roof and floor. The pilasters or the walls immediately adja
cent to the pilasters shall be anchored directly to the roof 
framing such that the existing vertical anchor bolts at the top 
of the pilasters are bypassed without permitting tension or 
shear failure at the top of the pilasters. 

Exception: If existing vertical anchor bolts at the top of 
the pilasters are used for the anchorage, additional exterior 
confinement shall be provided as required to resist the 
total anchorage force. 

The minimum anchorage force at a floor or roof between 
the piiasters shall be that specified in Section A206.1. 

[BS] A206.5 Symmetry. Symmetry of wall anchorage and 
continuity connectors about the minor axis of the framing 
member is required. 

Exception: Eccentricity may be allowed when it can be 
shown that all components of forces are positively 
resisted. The resistance must be supported by calculations 
or tests. 

[BS] A206.6 Combination of anchor types. New anchors 
used in combination on a single framing member shall be of 
compatible behavior and stiffness. 

[BS] A206. 7 Anchorage at interior walls. Existing interior 
reinforced concrete or reinforced masonry walls that extend 
to the floor above or to the roof diaphragm shall be anchored 
for out-of-plane forces per Sections A206.1 and A206.3. 
Walls extending through the roof diaphragm shall be 
anchored for out-of-plane forces on both sides, and continuity 
ties shall be spliced across or continuous through the interior 
wall to provide diaphragm continuity. 

[BS] A206.8 Collectors. If collectors are not present at reen
trant corners or interior shear walls, they shall be provided. 
Existing or new collectors shall be designed for the capacity 
required to develop into the diaphragm a force equal to the 
lesser of the rocking or shear capacity of the reentrant wall or 
the tributary shear based on 75 percent of the horizontal 
forces specified in Chapter 16 of the International Building 
Code. The capacity of the collector need not exceed the 
capacity of the diaphragm to deliver loads to the collector. A 
connection shall be provided from the collector to the reen
trant wall to transfer the full collector force (load). If a truss 
or beam other than a rafter or purlin is supported by the reen
trant wall or by a column integral with the reentrant wall, then 
an independent secondary column is required to support the 
roof or floor members whenever rocking or shear capacity of 
the reentrant wall is less than the tributary shear. 

[BS] A206.9 Mezzanines. Existing mezzanines relying on 
reinforced concrete or reinforced masonry walls for vertical 
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and/or lateral support shall be anchored to the walls for the 
tributary mezzanine load. Walls depending on the mezzanine 
for lateral support shall be anchored per Sections A206.l, 
A206.2 and A206.3. 

Exception: Existing mezzanines that have independent 
lateral and vertical support need not be anchored to the 
walls. 

SECTION A207 
MATERIALS OF CONSTRUCTION 

[BS] A207 .1 Materials. All materials permitted by the build
ing cpde, including their appropriate strength or allowable 
stresses, may be used to meet the requirements of this chap
ter. 
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CHAPTERA3 

PRESCRIPTIVE PROVISIONS FOR SEISMIC STRENGTHENING 
OF CRIPPLE WALLS AND SILL PLATE ANCHORAGE OF LIGHT, 

WOOD-FRAME RESIDENTIAL BUILDINGS 

SECTION A301 
GENERAL 

[BS] A301.1 Purpose. The provisions of this chapter are 
intended to promote public safety and welfare by reducing 
the risk of earthquake-induced damage to existing wood
frame residential buildings. The requirements contained in 
this chapter are prescriptive minimum standards intended to 
improve the seismic performance of residential buildings; 
however, they will not necessarily prevent earthquake dam
age. 

This chapter sets standards for strengthening that may be 
approved by the code official without requiring plans or cal
culations prepared by a registered design professional. The 
provisions of this chapter are riot intended to prevent the use 
of any material or ·method of construction not prescribed 
herein. The code official may require that construction docu
ments for strengthening using alternative materials or meth
ods be prepared by a registered design professional. 

[BS] A301.2 Scope. The provisions of this chapter apply to 
residential buildings of light-frame wood construction con
taining one or more of the structural weaknesses specified in 
Section A303. 

Exception: The provisions of this chapter do not apply to 
the buildings, or elements thereof, listed below. These 
buildings or elements require analysis by a registered 
design professional in accordance with Section A301.3 to 
determine appropriate strengthening: 

1. Group R-1, R-2 or R-4 occupancies with more than 
four dwelling units. 

2. Buildings with a lateral force-resisting system 
using poles or columns embedded in the ground. 

3. Cripple walls that exceed 4 feet (1219 mm) in 
height. 

4. Buildings exceeding three stories in height and any 
three-story building with cripple wall studs exceed
ing 14 inches (356 mm) in height. 

5. Buildings where the code official determines that 
conditions exist that are beyond the scope of the 
·prescriptive requirements of this chapter. 

6. Buildings or portions thereof constructed on con-
crete slabs on grade. 

[BS] A301.3 Alternative design procedures. The details 
and prescriptive provisions herein are not intended to be the 
only acceptable strengthening methods permitted. Alternative 
details and methods shall be permitted to be used where 
approved by the code official. Approval of alternatives shall 
be based on a demonstration that the method or material used 

is at least equivalent in terms of strength, deflection and 
capacity to that provided by the prescriptive methods and 
materials. 

Where analysis by a registered design professional is 
required, such analysis shall be in accordance with all 
requirements of the building code, except that the seismic 
forces may be taken as 75 percent of those specified in the 
building code. · 

SECTION A302 
DEFINITIONS 

For the purpose of this chapter, in addition to the applicable 
definitions in the building code, certain additional terms are 
defined as follows: 

[BS] ADHESIVE ANCHOR. An assembly consisting of a 
threaded rod, washer, nut, and chemical adhesive approved 
by the code official for installation· in existing concrete or 
masonry. 

[BS] CRIPPLE WALL. A wood-frame stud wall extending 
from the top of the foundation to the underside of the lowest 
floor framing. 

[BS] EXPANSION ANCHOR. An approved post-installed 
anchor, inserted into a predrilled hole in existing concrete or 
masonry, that transfers loads to or from the concrete or 
masonry by direct bearing or friction or both. 

[BS] PERIMETER FOUNDATION. A foundation system 
that is located under the exterior walls of a building. 

[BS] SNUG-TIGHT. As tight as an individual can torque a 
nut on a bolt by hand, using a wrench with a 10-inch-long 
(254 mm) handle, and the point at which the full surface of 
the plate washer is contacting the wood member and slightly 
indenting the wood surface. 

.[BS] WOOD STRUCTURAL PANEL. A panel manufac
tured from veneers, wood strands or wafers or a combination 
of veneer and wood strands or wafers bonded together with 
waterproof synthetic resins or other suitable bonding systems. 
Examples of wood structurai panels are: 

Composite panels. A wood structural panel that is com
prised of wood veneer and reconstituted wood-based 
material and bonded together with waterproof adhesive; 

Oriented strand board (OSB). A mat-formed wood 
structural panel ' comprised of thin rectangular wood 
strands arranged in cross-aligned layers with surface lay
ers normally arranged in the long panel direction and 
bonded with waterproof adhesive; or 

Plywood. A wood structural panel comprised of plies of 
wood veneer arranged in cross-aligned layers. The plies 
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are bonded with waterproof adhesive that cures on appli
cation of heat and pressure. 

SECTION A303 
STRUCTURAL WEAKNESSES 

I 
[BS] A303.1 General. For the purposes of this chapter, any 
of the following conditions shall be deemed a structural 
weakness: 

1. Sill plates or floor framing that are supported directly 
on the ground without a foundation system that con
forms to the building code. 

2. A perimeter foundation system that is constructed only 
of wood posts supported on isolated pad footings. 

3. Perimeter foundation systems that are not continuous. 

Exceptions: 

1. Existing single-story exterior walls not 
exceeding IO feet (3048 mm) in length, form
ing an extension of floor iµ-ea beyond the line 
of an existing continuous perimeter founda
tion. 

2. Porches, storage rooms and similar spaces not 
containing fuel-burning appliances. 

4. A perimeter foundation system that is constructed of 
unreinforced masonry or stone. 

5. Sill plates that are not connected to the foundation or 
that are connected with less than what is required by the 
building code. 

Exception: Where approved by the code official, 
connections of a sill plate to the foundation made 
with other than sill bolts may be accepted if the 
capacity of the connection is equivalent to that 
required by the building code. 

6. Cripple walls that are not braced in accordance with the 
requirements of Section A304.4 and Table A3-A, or 
cripple walls not braced with diagonal sheathing or 
wood structural panels in accordance with the building 
code. 

SECTION A304 
STRENGTHENING REQUIREMENTS 

[BS] A304.1 General. 

[BS] A304.1.l Scope. The structural weaknesses noted in 
Section A303 shall be strengthened in accordance with the 
requirements of this section. Strengthening work may 
include both new construction and alteration of existing 
construction. Except as provided herein, all strengthening 
work and materials shall comply with the applicable provi
sions of the. building code. 

[BS] A304.1.2 Condition of existing wood materials. All 
existing wood materials that will be a part of the strength
ening work (sills, studs, sheathing, etc.) shall be in a sound 
condition and free from defects that substantially reduce 
the capacity of the member. Any wood material found to 

contain fungus infection shall be removed and replaced 
with· new material. Any wood material found to be 
infested with insects or to have been infested with insects 
shall be strengthened or replaced with new materials to 
provide a net dimension of sound wood at least equal to its 
undamaged original dimension. 

[BS] A304.1.3 Floor joists not parallel to foundations. 
Floor joists framed perpendicular or at an angle to perime
ter foundations shall be restrained either by an existing 
nominal 2-inch-wide (51 mm) continuous rim joist or by a 
nominal 2-inch-wide (51 mm) full-depth block between 
alternate joists in one-and two-story buildings, and 
between each joist in three-story buildings. Existing 
blocking for multistory buildings must occur at each joist 
space above a braced cripple wall panel. 

Existing connections at the top and bottom edges of an 
existing rim joist or blocking need not be verified in one
story buildings. In multistory buildings, the existing top 
edge connection need not be verified; however, the bottom 
edge connection to either the foundation sill plate or the 
top plate of a cripple wall shall be verified. The minimum 
existing bottom edge connection shall consist of 8d toe~ 
nails spaced 6 inches (152 mm) apart for a continuous rim 
joist, or three 8d toenails per block. When this minimum 
bottom edge-connection is not present or cannot be veri
fied, a supplemental connection installed as shown in Fig
ure A3-8A or A3-8C shall be provided. 

Where an existing continuous rim joist or the minimum 
existing blocking does not occur, new 3

/ 4-inch (19.1 mm) 
or 23

/ 32-inch (18 mm) wood structural panel blocking 
installed tightly between floor joists and nailed as shown 
in Figure A3-9 shall be provided at the inside face of the 
cripple wall. In lieu . of wood structural panel blocking, 
tight fitting, full-depth 2-inch (51 mm) blocking may be 
used. New blocking may be omitted where it will interfere 
with vents or plumbing that penetrates the wall. 

[BS] A304.1.4 Floor joists parallel to foundations. 
Where existing floor joists are parallel to the perimeter 
foundations, the end joist shall be located over the founda
tion and, except for required ventilation openings, shall be 
continuous and in continuous contact with the foundation 
sill plate or the top plate of the cripple wall. Existing con
nections at the top and bottom edges of the end joist need 
not be verified in one-story buildings. In multistory build
ings, the existing top edge connection of the end joist need 
not be verified; however, the bottom edge connection to 
either the foundation sill plate or the top plate of a cripple 
wall shall be verified. The minimum bottom edge connec
tion shall be 8d toenails spaced 6 inches (152 mm) apart. If 
this minimum bottom edge connection is not present or 
cannot be verified, a supplemental connection installed as 
shown in Figure A3-8B, A3-8C or A3-9 shall be provided. 

[BS] A304.2 Foundations. 

[BS] A304.2.1 New perimeter foundations~ New perime
ter foundations shall be provided for structures with the 
structural weaknesses noted in Items 1 and 2 of Section 
A303. Soil investigations or geotechnical studies are not 
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required for this work unless the building is located in a 
special study zone as designated by the code official or 
other authority having jurisdiction. 

[BS] A304.2.2 Evaluation of existing foundations. Par
tial perimeter foundations or unreinforced masonry foun
dations shall be evaluated by a registered design 
professional for the force levels specified in Section 
A301.3. Test reports or other substantiating data to deter
mine existing foundation material strengths shall be sub
mitted to the code official. Where approved by the code 
official, these existing foundation . systems may be · 
strengthened in accordance with the recommendations 
included with the evaluation in lieu of being replaced. 

Exception: In lieu of testing existing foundations to 
determine material strengths, and where approved by 
the code official, a new nonperimeter foundation sys
tem designed for the forces specified in Section A301.3 
may be used to resist lateral forces from perimeter 
walls. A registered design professional shall confirm 
the ability of the existing diaphragm to transfer seismic 
forces to the new nonperimeter foundations. 

[BS] A304.2.3 Details for new perimeter foundations. 
All new perimeter foundations shall be continuous and 
constructed according to either Figure A3-l or A3-2. All 
new construction materials shall comply with the require
ments of building code. Where approved by the code offi
cial, the existing clearance between existing floor joists or 
girders and existing grade below the floor need not comply 
with the building code. 

Exception: Where designed by a registered design pro
fessional and approved. by the code official, partial 
perimeter foundations may be used in lieu of a continu
ous perimeter foundation. 

[BS] A304.2.4 New concrete foundations. New concrete 
foundations shall have a minimum compressive strength 
of 2,500 pounds per square inch (17 .24 MPa) at 28 days. 

[BS] A304.2.5 New hollow-unit masonry foundations. 
New hollow-unit masonry foundations shall be solidly 
grouted. The grout shall have minimum compressive 
strength of 2,000 pounds per square inch (13.79 MPa). 
Mortar shall be Type Mor S. 

[BS] A304.2.6 New sill plates. Where new sill plates are 
used in conjunction with new foundations, they shall be 
minimum 2x nominal thickness and shall be preservative
treated wood or naturally durable wood permitted by the 
building code for similar applications, and shall be marked 
or branded by an approved agency. Fasteners in contact 
with preservative-treated wood shall be hot-dip galvanized 
or other material permitted by the building code for similar 
applications. Anchors, that attach a preservative-treated 
sill plate to the foundation, shall be permitted to be of 
mechanically deposited zinc-coated steel with coating 
weights in accordance with AS1M B 695, Class 55 mini
mum. Metal framing anchors in contact with preservative
treated wood shall be galvanized in accordance with 
ASTM A 653 with a G 185 coating. 

APPENDIX A 

[BS] A304.3 Foundation sill plate anchorage. 

[BS] A304.3.1 Existing perimeter foundations. Where 
the building has an existing continuous perimeter founda
tion, all perimeter wall sill plates shall be anchored to the 
foundation with adhesive anchors or expansion anchors in 
accordance with Table A3-A. 

Anchors shall be installed in accordance with Figure 
A3-3, with the plate washer installed between the nut and 
the sill plate. The nut shall be tightened to a snug-tight 
condition after curing is complete for adhesive anchors 
and after ·expansion wedge engagement for expansion 
anchors. All anchors shall be installed in accordance with 
manufacturer's recommendations. Where existing condi
tions prevent anchor installations through the sill plate, 
this connection shall be made in accordance with Figure I 
A3-4A, A3-4B or A3-4C. The spacing of these alternate 
connections shall comply with the maximum spacing 
requirements of Table A3-A. Expansion anchors shall not 
be used where the installation causes surface cracking of 
the foundation wall at the locations of the anchor. I 
[BS] A304.3.2 Placement of anchors. Anchors shall be 
placed within 12 inches (305 mm), but not less than 9 
inches (229 mm), from the ends of sill plates and shall be 
placed in the center of the stud space closest to the . 
required spacing. New sill plates may be installed in 
pieces where necessary because of existing conditions. For 
lengths of sill plates 12 feet (3658 mm) or greater, anchors I 
shall be spaced along the sill plate as specified in Table 
A3-A. For other lengths of sill plate, anchor placement 
shall be in accordance with Table A3-B. 

Exception: Where physical obstructions such as fire
places, plumbing or heating ducts interfere. with the 
placement of an anchor, the anchor shall be placed as 
close to the obstruction as possible, but not less than 9 
inches (229 mm) from the end of the plate. Center-to
center spacing of the anchors shall be reduced as neces
sary to provide the minimum total number of anchors 
required based on the full length of the wall. Center-to
center spacing shall be not less than 12 inches (305 
mm). 

[BS] A304.3.3 New perimeter foundations. Sill plates 
for new perimeter foundations shall be anchored in accor
dance with Table A3-A and as shown in Figure A3-1 or 
A3-2. 

[BS] A304.4 Cripple wall bracing. 

[BS] A304.4.1 General. Exterior cripple walls not 
exceeding 4 feet (1219 mm) in height shall be permitted to 
be specified by the prescriptive bracing method in Section 
A304.4. Cripple walls over 4 feet (1219 mm) in height 
require analysis by a registered design professional in 
accordance with Section A301.3. 

[BS] A304.4.1.1 Sheathing installation require
ments. Wood structural panel sheathing shall be not 
less than 15

/ 32-inch (12 mm) thick and shall be installed 
in accordance with Figure A3-5 or A3-6. All individual 
pieces of wood structural panels shall be nailed with 8d 
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common nails spaced 4 inches (102 mm) on center at 
all edges and 12 inches (305 mm) on center at each 
intermediate support with not less than two nails for 
each stud. Nails shall be driven so that their heads are 
flush with the surface of the sheathing and shall pene
trate the supporting member a minimum of 11

/ 2 inches 
(38 mm). When a nail fractures the surface, it shall be 
left in place and not counted as part of the required nail
ing. A new 8d nail shall be located within 2 inches (51 
mm) of the discounted nail and be hand-driven flush 
with the sheathing surface. Where the installation 
involves horizontal joints, those joints shall occur over 
nominal 2-inch by 4-inch (51 mm by 102 mm) blocking 
installed with the nominal 4-inch (102 mm) dimension 
against the face of the plywood. 

Vertical joints at adjoining pieces of wood structural 
panels shall be centered on studs such that there is a 

I minimum 1
/ 8 inch (3.2 mm) between the panels. Where 

required edge distances cannot be maintained because 
of the width of the existing stud, a new stud shall be 
added adjacent to the existing studs and connected in 
accordance with Figure A3-7. 

[BS] A304.4.2 Distribution and amount of bracing. See 
Table A3-A and Figure A3-10 for the distribution and 
amount of bracing required for each wall line. Each braced 
panel length must be at least two times the height of the 
cripple stud. Where the minimum amount of bracing pre
scribed in Table A3-A cannot be installed along any walls, 
the bracing must be designed in accordance with Section 
A301.3. 

Exception: Where physical obstructions such as fire
places, plumbing or heating ducts interfere with the 
placement of cripple wall bracing, the bracing shall 
then pe placed as close to the obstruction as possible. 
The total amount of bracing required shall not be 
reduced because of obstructions. 

[BS] A304.4.3 Stud space ventilation. When bracing 
materials are installed on the interior face of studs forming 
an enclosed space between the new bracing and the exist
ing exterior finish, each braced stud space must be venti
lated. Adequate ventilation and · access for future 
inspection shall be provided by drilling one 2-inch to 3-
inch-diameter (51 mm to 76 mm) round hole through the 
sheathing, nearly centered between each stud at the top 

· and bottom of the cripple wall. Such holes should be 
Spaced a minimum of 1 inch (25 mm) clear from the sill or 
top plates. In stud spaces containing sill bolts, the hole 
shall be located on the center line of the sill bolt but not 
closer than 1 inch (25 mm) clear from the nailing edge of 
the sheathing. When existing blocking occurs within the 
stud space, additional ventilation holes shall be placed 
above and below the blocking, or the existing block shall 
be removed and a new nominal 2-inch by 4-inch (51 mm 
by 102 mm) block shall be installed with the nominal 4-
inch (102 mm) dimension against the face of the plywood. 
For stud heights less than 18 inches (457 mm), only one 
ventilation hole need be provided. 

[BS] A304.4.4 Existing underfloor ventilation. Existing 
underfloor ventilation shall not be reduced without provid-

ing equivalent new ventilation as close to the existing ven
tilation as possible. Braced panels may include underfloor 
ventilation openings when the height of the opening, mea
sured from the top of the foundation wall to the top of the 
opening, does not exceed 25 percent of the height of the 
cripple stud wall; however, the length of the panel shall be 
increased a distance equal to the length of the opening or 
one stud space minimum. Where an opening exceeds 25 
percent of the cripple wall height, braced panels shall not 
be located where .the opening occurs. See Figure A3-7. 

Exception: For homes with a post and pier foundation 
system where a new continuous perimeter foundation 
system is being installed, new ventilation shall be pro
vided in accordance with the building code. 

[BS] A304.5 Quality control. All work shall be subject to 
inspection by the code official including, but not limited to: 

1. Placement and installation of new adhesive or expan
sion anchors installed in existing foundations. Special 
inspection is not required for adhesive anchors installed 
in existing foundations regulated by the prescriptive 
provisions of this chapter. 

2. Installation and nailing of new cripple wall bracing. 

3. Any work may be subject to special inspection when 
required by the code official in accordance with the 
building code. · 

[BS] A304.5.1 Nails. All nails specified in this chapter 
shall be common wire nails of the following diameters and 
lengths: 8d nails shall be 0.131 inch by 21

/ 2 inches. lOd 
nails shall be 0.148 inch by 3 inches. 12d nails shall be 
0.148 inch by 31

/ 4 inches. 16d nails shall be 0.162 inch by 
31

/ 2 inches. Nails used to attach metal framing connectors 
directly to wood members shall be as specified by the con
nector manufacturer in an approved report. 
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[BS] TABLE A3·A 
SILL PLATE ANCHORAGE AND CRIPPLE WALL BRACING 

AMOUNT OF BRACING FOR ~CH WALL LINE°'"'• 
A Combination of Exterior Walls 

NUMBER OF STORIES MINIMUM SILL PLATE CONNECTION Finished with Portland Cement Plaster 
ABOVE CRIPPLE WALLS AND MAXIMUM SPACINGe,b and Roofing Using Clay Tile or All Other Conditions 

Concrete Tile Weighing More than 6 psi 
(287 N/m2

) 

1
/ 2 inch (12.7 mm) spaced 6 feet, 0 Each end and not less than 50 Each end and not less than 40 

One story inch (1829 mm) center-to-center with percent of the wall length percent of the wall length 
washer plate 
1
/ 2 inch (12.7 mm) spaced 4 feet, 0 Each end and not less than 70 Each end and not less than 50 

inch (1219 mm) center-to-center with percent of the wall length percent of the wall length 
Two stories washer piate; or 5

/ 8 inch (15.9 mm) 
spaced 6 feet, 0 inch (1829 mm) cen-
ter-to-center with washer plate 
5
/ 8 inch (15.9 mm) spaced 4 feet, 0 100 percent of the wall lengthr Each end and not less than 80 

Three stories inch (1219 mm) center-to-center with percent of the wall lengthr 

washer pl~te 

a. Sill plate anchors shall be adhesive anchors or expansion anchors in accordance with Section A304.3.1. 
b. All washer plates shall be 3 inches by 3 inches by 0.229 inch minimum. The hole in the plate washer is permitted to be diagonally slotted with a width of up to I 

3/ 16 inch larger than the bolt diameter and a slot length not to exceed l3/4 inches, provided a standard cut washeris placed between the plate washer and the nut. 
c. See Figure A3-l 0 for braced panel layout. 
d. Braced panels at ends of walls shall be located as near to the end as possible. 
e. All panels along a wall shall be nearly equal in length and shall be nearly equal in spacing along the lengQi of the wall. 
f. The minimum required underfloor ventilation openings are permitted in accordance with Section A304.4.4. · 

[BS] TABLE A3·B 
SILL PLATE ANCHORAGE FOR VARIOUS LENGTHS OF SILL PLATEa,b 

LENGTHS OF SILL PLATE 
NUMBER OF 

STORIES Less than 12 feet (3658 mm) to Less than 6 feet (1829 mm) Less than 30 inches 
6 feet (1829 mm) to 30 inches (762 mm) (762 mm)• 

One story Three connections Two connections One connection 

Four connections for \-inch (12.7 mm) anchors or 
Two stories bolts or three connections for 5

/ 8-inch (15.9 mm) Two connections One connection 
anchors or bolts 

Three stories Four connections Two connections One connection 

a. Connections shall be either adhesive anchors or expansion anchors. I 
b. See Section A304.3.2 for minimum end distances. 
c. Connections shall be placed as near to the center of the length of plate as possible. 
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MINIMUM FOUNDATION DIMENSIONS MINIMUM FOUNDATION REINFORCING 

VERTICAL REINFORCING 
NUMBER OF w F O'b,c T H Single-pour wall and Footing placed separate STORIES 

footing from wall 

1 
12 inches 6 inches 12 inches 6 inches :S 24 inches #4 @ 48 inches #4 @ 32 inches 
(305 mm) (152mm) (305 mm) (152mm) (610mm) (1219 mm) on center (813 mm) on center 

2 
15 inches 7 inches 18 inches 8 inches 2: 36 inches #4 @ 48 inches #4 @ 32 inches 
(381 mm) (178mm) (457 mm) (203 mm) (914mm) (1219 mm) on center (813 mm) on center 

3 
18 inches 8inches 24inches lOinches 2: 36 inches #4 @ 48 inches #4 @ 18 inches 
(457mm) (203 mm) (610mm) (254mm) (914mm) (1219 mm) on center (457 mm) on center 

a. Where frost conditions occur, the minimum depth shall extend below the frost line. 
b. The ground surface along the interior side of the foundation may be excavated to the elevation of the top of the footing. 

I c. Where the soil is designated as expansive, the foundation depth and reinforcement sball be approved by the code official. 

EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS---~ 

EXISTING 2-2x 
OR 1-2x PLATE---

EXISTING CRIPPLE 
STUD WALL---~ 

EXISTING OR NEW 
2x SILL PLATE---~ 

z 
:E 

•. Cl oz _, ~ 
'<!' w 
Cl w Wz w -

~ ~ 
~ I-

::::> 
I- 0 Cl 0 :r: 
z ~ :r: 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

EXISTING STUD WALL WITH SOLE 
PLATE 

EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 

~--NEW ANCHORS SPACED AS 
REQUIRED BYTABLEA3-A. 
SEE FIGURE A3-3 FOR PLATE 
WASHER REQUIREMENTS 

I EXISTING GROUND LEVEL 

h,,;;:,,,,;:,,='"""'""""""" 
;;>'-':.__-#4 CONTINUOUS@ 16" O.C. 

[BS] FIGURE A3-1 

(2- MINIMUM) 

COLD JOINT WHEN FOOTING AND STEM 
WALLARE PLACED SEPARATELY. CLEAN 
AND ROUGHEN 

2-#4 CONTINUOUS 
IN FOOTING 

NEW REINFORCED CONCRETE FOUNDATION SYSTEM 
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MINIMUM FOUNDATION DIMENSIONS MINIMUM FOUNDATION REINFORCING 
NUMBER OF w F o•,b,c T H VERTICAL 

STORIES REINFORCING 

1 
12 inches 6 inches 12 inches 6 inches ::;;24inches #4 @ 24 inches 
(305 mm) (152mm) (305 mm) (152mm) (610mm) (610 mm) on center 

2 
15 inches 7 inches 18 inches 8 inches <:24inches #4 @ 24 inches 
(381 mm) (178mm) (457 mm) (203 mm) (610mm) (610 mm) on center 

3 18 inches 8 inches 24inches lOinches <:36 inches #4 @ 24 inches 
(457mm (203 mm) (610mm) (254mm) (914mm) (610 mm) on center 

a. Where frost conditions occur, the minimum depth shall extend below the frost line. 
b. The ground surface along the interior side of the foundation may be excavated to the elevation of the top of the footing. 
c. Where the soil is designated as expansive, the foundation depth and reinforcement shall be approved by the code official. 

EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS----

EXISTING 2-2x 
OR 1-2x PLATE---..... 

EXISTING CRIPPLE 
STUD WALL:---~ 

2x6 SILL PLATE WITH 
1 IN. OF DRYPACK 
FOR FULL BEARING---~ 

EXISTING STUD WALL WITH SOLE 
PLATE 

EXISTING SHEATHING MATERIAL 
OVER EXISTING FLOOR FRAMING 

NEW ANCHORS SPACED AS 
REQUIRED BYTABLEA3-A. 
SEE FIGURE A3-3 FOR PLATE 
WASHER REQUIREMENTS 

HORIZONTAL 
REINFORCING 

#4 continuous at top of 
stem wall 

#4 @.16 inches 
(406 mm) on center 

#4 @ 16 inches 
(406 mm) on center 

t (!) oz .. ' ~ v UJ 
c UJ 
UJ z 

------1-#4 CONTINUOUS AT TOP OF WALL 

~ (9 
?5 m 
0 I
I-:::> 
I- 0 
0 :i: 
z !:::" 
:i: s: c 

For SI: l inch= 25.4 mm, 1 foot= 304.8 mm. 

u. 

. . r EXISTING GROUND LEVEL 

. :.:-~· f} :'i.f.f/_~J,\;'t)Jfl/fi.t1'f/f"!/P' 

............. 

l(:,;''.~'.:~i; .. '2;; l-~r~o%~~uo~ 
'I ' 

[BS] FIGURE A3-2 
NEW MASONRY CONCRETE FOUNDATION 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 4567 111 

•• 



I 

APPENDIX A 

EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS----.... 

EXISTING 2-2x 
OR 1-2xPLATE---..._ 

EXISTING SILL PLATE--~ 

INSTALL NEW ANCHORs-~
TO CLEAR ANY EXISTING 
REINFORCING 

For SI: 1 inch= 25.4 mm. 
NOTES: 
1. Plate washers shall comply with the following: 

1
/ 2-inch anchor or bolt-3 inches x 3 inches x 0.229 inch minimum. 

5/ 8-inch anchor or bolt-3 inches x 3 inches x 0.229 inch minimum. 

EXISTING STUD WALL WITH SOLE 
PLATE 

EXISTING SHEATHING MATERIAL 
OVER EXISTING FLOOR FRAMING 

ADHESIVE ANCHOR OR EXPANSION 
ANCHOR WITH PLATE WASHER & NUT, 
WITH SIZE & SPACING AS REQUIRED. FILL 
ANNULAR SPACE IN SILL PLATE WITH 
ADHESIVE (ADHESIVE ANCHORS ONLY) 
SEE TABLE A3-A FOR QUANTITY 

A diagonal slot in the plate washer is permitted in accordance with Table A3-A, Footnote b. 
2. See Figure A3-5 or A3-6 for cripple wall bracirig. 

[BS] FIGURE A3-3 

SILL PLATE BOLTING TO EXISTING FOUNDATION 
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EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS 
SEE SECTION A304.1.3 ---.... 

EXISTING SILL PLATE--~ 

EXISTING FOUNDATION WALL~ 

EXISTING GR~UND LEVEL\ 

~[D~ 
1" Jt w 

: 9" ~~1 

HOLE DIAMETER SHALL NOT 
EXCEED CONNECTOR 

DIAMETER BY MORE THAN 1/1a" 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
NOTES: 

APPENDIX A 

~EXISTING STUD WALL WITH SOLE 
/, PLATE 

~-EXISTING SHEATHING OVER 
EXISTING FLOOR FRAMING 

7" x 3/15
11 x 9" LONG PLATE WITH 

(2) - %" DIAMETER ADHESIVE ANCHORS OR 
EXPANSION ANCHORS TO FOUNDATION WALL 

~~·,.... AND (3) - %" DIAMETER LAG SCREWS 
PREDRILLED INTO SILL PLATE. PROVIDE 
SINGLE PIECE WOOD STRUCTURAL PANEL 
SHIM OR MULTIPLE LAYERS OF WOOD 
STRUCTURAL PANEL BETWEEN PLATE AND 

2"MIN. 

SILL WHEN SPACING EXCEEDS 3/1a" AND IS 
LESS THAN OR EQUAL TO 1%". SEE TABLE 
A3-A FOR SPACING OF ANCHORS 

1"-5" MIN. 

0 

%" - DIAMETER LAG SCREW 
2%" MIN. INTO SILL PLATE 
FOR SHIM ATTACHMENT 

'-- SINGLE PIECE SHIM 
(AS REQUIRED) 
5/15

11 DIAMETER HOLES 
FOR%" LAG SCREWS 
7"x9" PLATE 

CONNECTION WHEN SHIM 
SPACE EXCEEDS%" IN. 

WIDTH UP TO 1 %" 

1. If shim space exceeds 11
/ 2 inches, alternate details will be required. 

2. Where required, single piece shim shall be naturally durable wood or preservative-treated wood. If perservative-treated wood is used, it shall be isolated from I 
the foundation system with a moisture barrier. · 

[BS] FIGURE A3·4A 
ALTERNATE SILL PLATE ANCHORING IN EXISTING FOUNDATION

WITHOUT CRIPPLE WALLS AND FLOOR FRAMING NOT PARALLEL TO FOUNDATIONS 
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EXISTING END FLOOR JOIST 
WITH EXISTING TOENAILS 
SEE SECTION A304.1.4 --~ 

EXISTING SILL PLATE-----. 

For SI: 1inch=25.4 mm. 

For SI: 1 inch= 25.4 mm. 

[BS] FIGURE A3-4B 
ALTERNATE SILL PLATE ANCHOR TO EXISTING FOUNDATION WITHOUT CRIPPLE 

WALL AND FLOOR FRAMING PARALLEL TO FOUNDATIONS 

~------SINGLE-PIECE SHIM PLACED FOR 

z 
~ 
~ -"l----h--"-,,...,,._,,_,,-:=~ 

FULL CONTACT, EXISTING SILL. 
SEE NOTE 2, FIGURE A3-4A . 
FOR SHIM REQUIREMENTS. 

~-- BEVELED WASHER REQUIRED 

~-- 7" x 3/1•" x 9" LONG PLATE 

[BS] FIGURE A3-4C 

SEE FIGURE A3-4A FOR 
ATTACHMENT INFORMATION. 

SILL PLATE ANCHORING TO EXISTING FOUNDATIQN-ALTERNATE CONNECTION FOR BATTERED FOOTING 
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EXISTING 2x BLOCKING OR RIM 
JOIST WITH EXISTING TOENAILS 
SEE SECTION A304.1.3--~ ..... 

APPENDIX A 

EXISTING STUD WALL WITH SOLE 
PLATE 

EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 

!~ ~~6~A~~~~A_l_L_s ______ ~--...il;.I.../.. :~~!~~~f ~f::~r~~r;r~01~~:, 
15/a.'' THICK WOOD STRUCTURAL 
PANEL. SEE FIGURE A3-7 FOR 

PANEL AND NMLING ~YOUT : ;;:~:~t 

~~~ci~~~~~~ ·;~i:!1~ 

For SI: 1 inch= 25.4 mm. 
NOTE: See Figure A3-3 for sill plate anchoring. 

[BS] FIGURE A3-5 

----EXISTING 2-2x 
OR 1-2x PLATE 

__.--- EXISTING 2x SILL PLATE. SEE 
FIGURES A3-3, A3-4A, A3-48 
ORA3-4C FOR NEW 
CONNECTION 

--EXISTING FOUNDATION WALL 

CRIPPLE WALL BRACING WITH NEW WOOD STRUCTURAL PANEL ON EXTERIOR FACE OF CRIPPLE STUDS 
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EXISTING 2x BLOCKING OR RIM 
JOIST WITH EXISTING TOENAILS 
SEE SECTION A304.1.3---~ 

EXISTING 2-2x OR 1-2x PLATE ----...._ 

NEW 2x BLOCKING WITH 4-10d 
NAILS EACH BLOCK TO SILL 
PRE DRILL HOLES AS NEEDED 
TO PRECLUDE SPLITTING--------

For SI: 1 inch = 25.4 mm. 

[BS] FIGURE A3-6 

EXISTING STUD WALL WITH SOLE 
PLATE 

EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 

_____ 15/.{1 THICK WOOD STRUCTURAL 

PANEL. SEE FIGURE A3-7 FOR 
PANELAND NAILING LAYOUT 

EXISTING FOUNDATION WALL 

EXISTING GROUND LEVEL 

CRIPPLE WALL BRACING WITH WOOD STRUCTURAL PANEL ON INTERIOR FACE OF CRIPPLE STUDS 
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., 
H 

l 
., 

., 

3

/ 0 IN. MIN-I~ 
1/8 1N. MIN 

APPENDIX A 

EXISTING CRIPPLE STUDS 

SEE ALTERNATES BELOW FOR VERTICAL 
PANEL JOINTS 

I 

•' 

EXISTING FOUNDATION WALL 

NEW 2x CRIPPLE STUD NAILED TO 
EXISTING STUD WITH 16d COMMON 
NAILS AT 6 IN. ON CENTER AT WOOD 
STRUCTURAL PANEL JOINT. 
3 NAILS MIN. 

3
/ 0 IN. MIN 

Sd NAILS AT 12 IN. ON CENTER AT INTERMEDIATE 
STUDS. MIN 2 NAILS EACH STUD. 

2x BLOCKING FLAT ABOVE VENT OPENING. 
CONNECT TO STUDS WITH · 
SHEET METAL CONNECTORS. 

2-IN.- TO 3-IN.-DIAMETER VENTILATION 
HOLES. SEE SECTION A304.4.3. 

'· 

'· 
11N. , 
CLEAR•· 

0-1:. 

Bd NAILS AT 4 IN. ON CENTER 
ON ALL EDGES OF EACH 
INDIVIDUAL PIECE 

GROUND LEVEL 

3
/ 0 IN. MINx-

'/0 IN. MIN 

1/ 8 1N. MIN 

VERTICAL SPLICE AT DOUBLE STUD VERTICAL SPLICE AT SINGLE STUD 

For SI: 1 inch= 25.4 mm. 

[BS] FIGURE A3-7 
PARTIAL CRIPPLE STUD WALL ELEVATION 
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EXISTING RIM JOIST OR BLOCKING 
WITH EXISTING NAILING TO BE 
VERIFIED PER A304.1.3 ---~ 

WHERE AN EXISTING RIM JOIST 
OR BLOCKING IS NOT PRESENT, 
PROVIDE NEW 2x SOLID BLOCKING 
AS FOLLOWS: 
3-STORY: EVERY JOIST SPACE 
2-STORY: EVERY JOIST SPACE 

ABOVE BRACED PANELS, 
ALTERNATE JOIST SPACES 
AT OTHER LOCATIONS 

1-STORY: 2-2x OR 1-2x PLATE 

WHERE AN EXISTING RIM JOIST 
OR BLOCKING NAILING CAN NOT 
BE VERIFIED, PROVIDE A NEW 
FRAMING CLIP FROM BLOCKS TO 
TOP PLATE WITH A MINIMUM 
HORIZONTAL CAPACITY OF 450 
POUNDS AS FOLLOWS: 
3-STORY: 16" 0.C. 
2-STORY: 32" O.C. 
1-STORY: 48" O.C. 

NEW 2x SOLID BLOCKING INSTALLED 
TO FIT TIGHTLY BETWEEN FLOOR 
JOISTS 

. NEW FRAMING CLIP (FLAT) AT EACH 
BLOCK TO PLATE WITH A MINIMUM 
HORIZONTAL CAPACITY OF 450 

......-----.-.,,.... POUNDS. SPACE AS INDICATED ABOVE 

ALTERNATE DETAIL FOR FLUSH CONDITION 

For SI: 1 inch = 25.4 mm, 1 pound= 4.4 N. 

NOTE: See manufacturing instructions for nail sizes associated with metal framing clips. 

[BS] FIGURE A3-8A 
TYPICAL FLOOR TO CRIPPLE WALL CONNECTION (FLOOR JOISTS NOT PARALLEL TO FOUNDATIONS) 
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EXISTING RIM JOIST--~ 

EXISTING NAILING TO BE 
VERIFIED PERA304.1.4~ 

EXISTING 2-2xOR 1-2x PLATE ---

EXISTING RIM JOIST---

WHERE EXISTING NAILING CAN NOT BE 
VERIFIED FROM THE EXISTING RIM 
JOIST TO TOP PLATE, PROVIDE A 
FRAMING CLIP WITH A MINIMUM 
HORIZONTAL CAPACITY OF 450 POUNDS 
AS FOLLOWS: 
3-STORY: 16" O.C. 
2-STORY: 32" O.C. 
1-STORY: 48" O.C. 

NEW 2x RIM JOIST INSTALLED TO FIT 
TIGHTLY BETWEEN FLOOR JOISTS 

ALTERNATE CONNECTION FOR FLUSH CONNECTION 

For SI: 1 inch= 25.4 mm, 1 pound= 4.4 N. 
NOTE: See manufacturing instructions for nail sizes associated with metal framing clips. 

[BS] FIGURE A3-BB 
TYPICAL FLOOR TO CRIPPLE WALL CONNECTION (FLOOR JOISTS PARALLEL TO FOUNDATIONS) 
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WHERE AN EXISTING RIM JOIST 
OR BLOCKING IS NOT PRESENT, 
PROVIDE NEW 2x SOLID BLOCKING 
AS FOLLOWS: 
3-STORY: EVERY JOIST SPACE 
2-STORY: EVERY JOIST SPACE ABOVE 

BRACED PANELS, ALTERNATE JOIST 
SPACES AT OTHER LOCATIONS 

1-STORY: ALTERNATE JOIST SPACES--~ 

EXISTING END FLOOR JOIST 
OR BLOCKING WITH EXISTING 
TOENAILS TO BE VERIFIED 
PERA304.1.3--------~ 

EXISTING 2x MUDSILL-c--------i..,::;;....;,...c:::¥-,,_, 
n. ~ .... *' ........ 
t: oc '* ~ x- ..>« 

EXISTING FOUNDATION WALlc-----
~ lk+ .. ~ !!1. ' 
t:.$ t. ts ~e ~ 

EXISTING GROUND LEVEL 

EXISTING END JOIST WITH 
EXISTING TOENAILS TO BE 

;:;;. .. .. '!'!> .... "' 
:': K off- :'} » -

..: w" .. ... ¢!.• ~ 

*' t ($. U' 1 t5 
-:- » .. * 16 » 

"'·1=0~""{ij~"'·~~=.frfi~~~~:;;:~~,,,.~l~=,~"i~~~mfi,,_@,..,rl'. ~ :· ~: : :~,: 

*" ~»#- lt""b"""·==""""""""'"""" 
: ~v ": : .. b~ ~ ~~lifi~~:ft;;1V}Jl!11tJJ.{£~J: 
~* s ~~ n 
l'.:- II- H '#- It N 

:;: I} -« 'tt '°' * 
.. b" ~ ... 'b." > 

~t 5 ~I! 6 

FLOOR JOISTS NOT PARALLEL TO FOUNDATIONS 

VERIFIED PERA304.1.4 -------, 

EXISTING 2x MUDSILL---------.... 

For SI: l inch= 25.4 mm. 

NOTES: 
l. See Section A304.3 for sill plate anchorage. 

FLOOR JOISTS PARALLEL TO FOUNDATIONS 

2. See manufacturing instructions for nail sizes associated with metal framing clips. 

[BS] FIGURE A3·8C 
TYPICAL FLOOR TO MUDSILL CONNECTIONS 

WHERE AN EXISTING END JOIST 
OR BLOCK TOE NAILING CAN NOT 
BE VERIFIED, PROVIDE A NEW 
FRAMING CLIP FROM END JOIST 
OR BLOCK TO MUDSIL.LAS 
FOLLOWS: 
3-STORY: 16" O.C. 
2-STORY: 32" O.C. 
1-STORY: 48" O.C. 
NEW FRAMING CLIP MINIMUM 
ALLOWABLE CAPACITY IS 450 
POUNDS 

WHERE AN EXISTING END JOIST 
OR BLOCK TOE NAILING CAN NOT 
BE VERIFIED, PROVIDE A NEW 
FRAMING CLIP FROM END JOIST 
OR BLOCK TO MUDSILL AS 
FOLLOWS: 
3-STORY: 16" 0.C. 
2-STORY: 32" O.C. 
1-STORY: 48" O.C. 
NEW FRAMING CLIP MINIMUM 
ALLOWABLE CAPACITY IS 450 
POUNDS 
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EXISTING CRIPPLE STUD WALL. 
SEE FIGURE A3.5 FOR BRACING 

APPENDIX A 

NEW 2x BLOCK WITH 3-10d NAILS 
PRE-DRILL BLOCK TO PRECLUDE SPLITTING 

WHERE AN EXISTING RIM JOIST OR BLOCKING 
IS NOT PRESENT, PROVIDE NEW%" WOOD 
STRUCTURAL PANEL BLOCKING INSTALLED TO 
FIT TIGHTLY BETWEEN FLOOR JOISTS. NAIL 
WITH 8d NAILS AT 4" ON CENTER TO TOP 
PLATE AND SILL PLATE. SPACE BLOCKS AS 
FOLLOWS: 
3-STORY: EVERY JOIST SPACE 
2-STORY: EVERY JOIST SPACE ABOVE 

BRACED PANELS, ALTERNATE JOIST 
SPACES AT OTHER LOCATIONS 

1-STORY: ALTERNATE JOIST SPACE 

FLOOR JOISTS NOT PARALLEL TO FOUNDATION 

EXISTING RIM JOIST WITH 
EXISTING NAILING TO BE. 
VERIFIED PER A304.1.4---~ 

NEW 2x BLOCKING. SEE REQUIREMENTS 
ABOVE 

~--:71'\~ WHERE EXISTING NAILING FROM EXISTING RIM 
JOIST TO TOP PLATE CAN NOT BE VERIFIED, 
PROVIDE NEW%" WOOD STRUCTURAL PANEL 
BLOCKING. SEE REQUIREMENTS ABOVE. 

FLOOR JOISTS PARALLEL TO FOUNDATION 

For SI: l inch= 25.4 mm, l pound= 4.4N. 

NOTE: See Section A304.4 for cripple wall bracing. 

[BS] FIGURE A3-9 
ALTERNATE FLOOR FRAMING TO CRIPPLE WALL CONNECTION 
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------- REQUIRED BRACING FOR 1-STORY BUILDING 

!+-~~~~~~~~~~ 30FT. ~~~~~~~~~~-.i 

+4FT. +4FT. 

NOTES: 
1. Bracing shown assumes cripple stud height of 24 in. 

2. Minimum panel length shall be two times the cripple stud 
wall height. 

3. All panels along a wall shall be nearly equal in length and 
nearly equal in spacing along the wall. Wherever possible, 
panels should be laid out to begin and end on studs while 
maintaining required panel lengths. This may require the 
occasional addition of a new stud. 

1
2FT.l-
81N.1 

8 FT; ---8FT. 8 FT. 

1+---- REQUIRED BRACING FOR 3-STORY BUILDING ---

Bracing determination: 
1-story building--each end and not less than 40% of wall length.' 

4FT. 

4FT . 

4FT. 

t 

5 FT.4 IN. 

4FT. 

t 
5 FT.4 IN. 

4FT. 

4FT. 

4FT. 

i 

Transverse wall-30 ft. x 0.40 = 12 ft. minimum panel length= 4 ft. o in. 
2-story building--each end and not less than 50% of wall length.' 

Longitudinal wall--40 ft. x 0.50 = 20 ft. O in. minimum of bracing. 
3-story building--each end and not less than 80% of wall length.' 

Transverse wall-30 ft. x 0.80 = 24 ft. O in. minimum of bracing. 
'See Table A3-A for buildings with both plaster walls and roofing exceeding 6 psf (287 N/m2

). 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

[BS] FIGURE A3-10-
FLOOR PLAN-CRIPPLE WALL BRACING LAYOUT 
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CHAPTERA4 

EARTHQUAKE RISK REDUCTION 
IN WOOD-FRAME RESIDENTIAL BUILDINGS 
WITH SOFT,_ WEAK OR OPEN FRONT WALLS 

SECTION A401 
GENERAL 

[BS] A401.1 Purpose. The purpose of this chapter is to pro
mote public welfare and safety by reducing the risk of death 
or injury that may result from the effects of earthquakes on 
existing wood-frame, multiunit residential buildings. The 
ground motions of past earthquakes have caused the loss of 
human life, personal injury and property damage in these 
types of buildings. This chapter creates minimum standards 
to strengthen the more vulnerable portions of these structures. 
When fully followed, these minimum standards will improve 
the performance of these buildings but will not necessarily 
prevent all earthquake-related damage. 

[BS] A401.2 Scope. The provisions of this chapter shall 
apply to all existing Occupancy Group R-1 and R-2 buildings 
·of wood construction or portions thereof where the structure 
has a soft, weak, or open-front wall line, and there exists one 
or more stories above. ' 

SECTION A402 
DEFINITIONS 

Notwithstanding the applicable definitions, symbols and 
notations in the building code, the following definitions shall 
apply for the purposes of this chapter: 

[BS] ASPECT RATIO. The span-width ratio for horizontal 
diaphragms and the height-length ratio for shear walls. 

[BS] GROUND FLOOR. Any floor whose elevation is 
immediately accessible from an adjacent grade by vehicles or 
pedestrians. The ground floor portion of the structure does 
not include any floor that is completely below adjacent 
grades. 

[BS] NONCONFORMING STRUCTURAL MATERI
ALS. Wall bracing materials other than wood structural pan
els or diagonal sheathing. 

[BS] OPEN-FRONT WALL LINE. An exterior wall line, 
without vertical elements of the lateral force-resisting system, 
that requires tributary seismic forces to be resisted by dia
phragm rotation or excessive cantilever beyond parallel lines 
of shear walls. Diaphragms that cantilever more than 25 per
cent of the distance between lines of lateral force-resisting 
elements from which the diaphragm cantilevers shall be con
sidered excessive. Exterior exit balconies of 6 feet (1829 mm) 
or less in width shall not be considered excessive cantilevers. 

[BS] RETROFIT. An improvement of the lateral force
resisting system by alteration of existing structural elements 
or addition of new structural elements. 

[BS] SOFT WALL LINE. A wall line whose lateral stiffness 
is less than that required by story drift limitations or deforma-
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tion compatibility requirements of this chapter. In lieu of 
analysis, a soft wall line may be defined as a wall line in a 
story where the story stiffness is less than 70 percent of the 
story above for the direction under consideration. 

[BS] STORY. A story as defined by the building code, 
including any basement or underfloor space of a building 
with cripple walls exceeding 4 feet (1219 mm) in height. 

[BS] STORY STRENGTH. The total strength of all seis
mic-resisting elements sharing the same story shear in the 
direction under consideration. 

[BS] WALL LINE. Any length of wall along a principal axis 
of the building used to provide resistance to lateral loads. Par
allel wall lines separated by less than 4 feet (1219 mm) shall 
be considered one wall line for the distribution of loads. 

[BS] WEAK WALL LINE. A wall line in a story where the 
story strength is less than 80 percent of the story above in the 
direction under consideration. 

SECTION A403 
ANALYSIS AND DESIGN 

[BS] A403.1 General. All modifications required by the pro
visions in this chapter shall be designed in accordance with 
the International Building Code provisions for new construc-
tion, except as modified by this chapter. · 

Exception: Buildings for which the prescriptive measures 
provided in Section A404 apply and are used. 

No alteration of the existing lateral force-resisting system 
or vertical load-carrying system shall reduce the strength or 
stiffness of the existing structure, unless the altered structure 
would remain in conformance to the building code and this 
chapter. 

[BS] A403.2 Scope of analysis. This chapter requires the 
alteration, repair, replacement or addition of structural ele
ments and their connections to meet the strength and stiffness 
requirements herein .. The lateral-load~path analysis shall 
include the resisting elements and connections from the wood 
diaphragm immediately above any soft, weak or open-front 
wall lines to the foundation soil interface or to the uppermost 
story of a podium structure comprised of steel, masonry, or 
concrete structural systems that supports the upper, wood
framed structure. Stories above the uppermost story with a 
soft, weak, or open-front wall line shall be considered in the 
analysis but need not be modified. The lateral-load-path 
analysis for added structural elements shall also include eval
uation of the allowable soil-bearing and lateral pressures in 
accordance with the building code. Where any portion of a 
building within the scope of this chapter is constructed on or 
into a slope steeper than one unit vertical in three units hori-
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zontal (33-percent slope), the lateral force-resisting system at 
and below the base level diaphragm shall be analyzed for the 
effects of concentrated lateral forces at the base caused by 
this hillside condition. 

Exception: When an open-front, weak or soft wall line 
exists because of parking at the ground floor of a two
story building and the parking area is less than 20 percent 
of the ground floor area, then only the wall lines in the 
open, weak or soft directions of the enclosed parking area 
need comply with the provisions of this chapter. 

[BS] A403.3 Design base shear and design parameters. 
The design base shear in a given direction shall be pennitted 
to be 7S percent of the value required for similar new con
struction in accordance with the building code. The value of 
R used in the design of the strengthe,ning of any story shall 
not exceed the lowest value of R used in the same direction at 
any story above. The system overstrength factor, Ll0, and the 
deflection amplification factor, Cd, shall be not less than the 
largest respective value corresponding to the R factor being 
used in the direction under consideration. 

Exceptions: 

1. For structures assigned to Seismic Design Category 
B, values of R, Ll0 and Cd shall be pennitted to be 
based on the seismic force-resisting system being 
used to achieve the required strengthening. 

2. For structures assigned to Seismic Design Category 
C or D, values of R, Ll0 and Cd shall be permitted to 
be based on the seismic force-resisting system 
being used to achieve the required strengthening, 
provided that when the strengthening is complete, 
the strengthened structure will not have an extreme 
weak story irregularity defined as Type Sb in ASCE 
7 Table 12.3-2. 

3. For structures assigned to Seismic Design Category 
E, values of R, Ll0 and Cd shall be permitted to be 
based· on the seismic force-resisting system being 
used to achieve the required strengthening, pro
vided that when the strengthening is complete, the 
strengthened structure will not have an extreme soft 
story, a weak story, or an extreme weak story irreg
ularity defined, respectively, as Types lb, Sa and 
Sb in ASCE 7 Table 12.3-2. 

[BS] A403.4 Story drift limitations. The calculated story 
drift for each retrofitted story shall not exceed the allowable 
deformation compatible with all vertical load-resisting ele~ 
ments and 0.02S times the story height. The calculated story 
drift shall not be reduced by the effects of horizontal dia
phragm stiffness but shall be increased when these effects 
produce rotation. Drift calculations shall be in accordance 
with the building code. 

[BS] A403.4.1 Pole structures. The effects of rotation 
and soil stiffness shall be included in the calculated story 
drift where lateral loads are resisted by vertical elements 
whose required depth of embedment is determined by pole 
formulas. The coefficient of subgrade reaction used in 
deflection calculations shall be based on a geotechnical 

investigation conducted in accordance with the building 
code. 

[BS] A403.5 Deformation compatibility and P ~ effects. 
The requirements of the building code shall apply, except as 
modified herein. All structural framing elements and their 
connections not required by design to be part of the lateral 
force-resisting system shall be designed and/or detailed to be 
adequate to maintain support of expected gravity loads when 
subjected to the expected deformations caused by seismic 
forces. Increased demand due to P ~ effects and story side
sway stability shall be considered in retrofit stories that rely 
on the strength and stiffness of cantilever columns for lateral 
resistance. 

[BS] A403.6 Ties and continuity. All parts of the structure 
included in the scope of Section A403.2 shall be intercon
nected as required by the building code. 

[BS] A403.7 Collector elements. Collector elements shall be 
provided that can transfer the seismic forces originating in 
other portions of the building to the elements within the scope 
of Section A403.2 that provide resistance to those forces. 

[BS] A403.8 Horizontal diaphragms. The strength of an 
existing horizontal diaphragm sheathed with wood structural 
panels or diagonal sheathing need not be investigated unless I 
the diaphragm is required to transfer lateral forces from verti- , 
cal elements of the seismic force-resisting system above the 
diaphragm to elements below the diaphragm because of an 
offset in placement of the elements. · 

Rotational effects shall be accounted for when asymmetric 
wall stiffness increases shear demands. 

[BS] A403.9 Wood-framed shear walls. Wood-framed 
shear walls shall have strength and stiffness sufficient to 
resist the seismic loads and shall conform to the requirements 
of this section. 

[BS] A403.9.1 Gypsum or cement plaster products. 
Gypsum or cement plaster products shall not be used to 
provide lateral resistance in a soft or weak story or in a 
story with an open-front wall line, whether or not new ele
ments are added to mitigate the soft, weak or open-front 
condition. 

[BS] A403.9.2 Wood structural panels. 

[BS] A403.9.2.1 Drift limit. Wood structural panel 
shear walls shall meet the story drift limitation of Sec
tion A403.4. Conformance to the story drift limitation 
shall be detennined by approved testing or calculation. 
Individual shear panels shall be permitted to exceed the 
maximum aspect ratio, provided the allowable story 
drift and allowable shear capacities are not exceeded. 

[BS] A403.9.2.2 Openings. Shear walls are pennitted 
to be designed for continuity around openings in accor
dance with the building code. Blocking. and steel strap
ping shall be provided at corners of the openings to 
transfer forces from discontinuous boundary elements 
into adjoining panel elements. Alternatively, perforated 
shear wall provisions of the building code are permitted 
to be used. 

[BS] A403.9.3 Hold-down connectors. 
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[BS] A403.9.3.l Expansion anchors in tension. 
Expansion anchors that provide tension strength by 
friction resistance shall not be used to connect hold
down devices to existing concrete or masonry elements. 

[BS] A403.9.3.2 Required depth of embedment. The 
required depth of embedment or edge distance for the 
anchor used in· the hold-down connector shall be pro
vided in the concrete or masonry below any plain con
crete slab unless satisfactory evidence is submitted to 
the code official that shows that the concrete slab and 
footings are of monolithic construction. 

SECTION A404 
PRESCRIPTIVE MEASURES FOR WEAK STORY 

[BS] A404.1 Limitation. These prescriptive measures shall 
apply only to two-story buildings and only when deemed 
appropriate by the code official. These prescriptive measures 
rely cin rotation of the second floor diaphragm to distribute 
the seismic load between the side and rear walls of the ground 
floor open area. In the absence of an existing floor diaphragm 
of wood structural panel or diagonal sheathing, a new wood 
structural panel diaphragm of minimum thickness of 3/ 4 inch 
(19.1 mm) and with lOd common nails at 6 inches (152 mm) 
on center shall be applied. 

[BS] A404.1.1 Additional conditions. To qualify for 
these prescriptive measures, the following additional con
ditions need to be satisfied by the retrofitted structure: 

1. Diaphragm aspect ratio UW is less than 0.67, where 
W is the diaphragm dimension parallel to the soft, 
weak or open-front wall line and Lis the distance in 
the orthogonal direction between that wall line and 
the rear wall of the ground floor open area. 

2. Minimum length of side shear walls= 20 feet (6096 
mm). 

3. Minimum length of rear shear wall= three-fourths 
of the total rear wall length. 

4. No plan or vertical irregularities other than a soft, 
weak or open-front wall line. 

5. Roofing weight less than.or equal to 5 pounds per 
square foot (240 N/m2

). 

6. Aspect ratio of the full second floor diaphragm 
meets the requirements of the building code for 
new construction. 

[BS] A404.2 Minimum required retrofit. 

[BS] A404.2.1 Anchor·size and spacing. The anchor size 
and spacing shall be a minimum of 3/ 4 inch (19.1 mm) in 
diameter at 32 inches (813 mm) on center. Where existing 
anchors are inadequate, supplemental or . alternative 
approved connectors (such as new steel plates bolted to the 
side of the foundation and nailed to the sill) shall be used. 

[BS] A404.2.2 Connection to floor above. Shear wall top 
plates shall be connected to blocking or rim joist at upper 
floor with a minimum of 18-gage galvanized steel angle 
clips 41I2 inches (114 mm) long with 12-8d nails spaced no 
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farther than 16 inches (406 mm) on center, or by equiva
lent shear transfer methods. 

[BS] A404.2.3 Shear wall sheathing. The shear wall 
sheathing shall be a minimum of 15

/ 32 inch (11.9 mm) 5-Ply 
Structural I with lOd nails at 4 inches (102 mm) on center 
at edges and 12 inches (305 mm) on center at field; blocked 
all edges with 3 by 4 board or larger. Where existing sill 
plates are less than 3-by thick, place flat 2-by on top of sill 
between studs, with flat 18-gage galvanized steel clips 41

/ 2 
inches (114 mm) long with 12-8d nails or 3/ 8-inch-diameter 
(9.5 mm) lags through blocking for shear transfer to sill 
plate. Stagger nailing from wall sheathing between existing 
sill and new blocking. Anchor new blocking to foundation 
as specified above. 

[BS] A404.2.4 Shear wall hold-downs. Shear .walls shall 
be provided with hold-down anchors at each end. Two 
hold-down anchors are required at intersecting corners. 
Hold-downs shall be approved connectors with a mini
mum 5

/ 8-inch-diameter (15.9 mm) threaded rod or other 
approved anchor with a minimum allowable load of 4,000 
pounds (17 .8 kN). Anchor embedment in concrete shall be 
not less than 5 inches (127 mm). Tie-rod systems shall be 
not less than 5

/ 8 inch (15.9 mm) in diameter unless using I 
high-strength cable. High-strength cable elongation shall 

· not exce.ed 5
/ 8 inch (15.9 mm) under a 4,000 pound (17.8 

kN) axial load. 

SECTION A405 
MATERIALS OF CONSTRUCTION 

[BS] A405.1 New materials. New materials shall meet the 
requirements of the International Building Code, except 
where allowed by this chapter. 

[BS] A405.2 Allowable foundation and lateral pressures. 
The use of default values from the building code for continu
ous and isolated concrete spread footings shall be permitted. 
For soil that supports embedded vertical elements, Section 
A403.4.1 shall apply. 

[BS] A405.3 Existing materials. The physical condition, 
strengths, and stiffnesses of existing building materials shall 
be taken into account in any analysis required by this chapter. 
The verification of existing materials conditions and their 
conformance to these requirements shall be made by physical 
observation, material testing or record drawings as deter
mined by the registered design professional subject to the 
approval of the code official. 

[BS] A405.3.l Wood-structural-panel shear walls . . 

[BS] A405.3.l.1 Existing nails. When the required cal
culations rely on design values for common nails or 
surfaced dry lumber, their use in construction shall be 
verified by exposure. 

[BS] A405.3.l.2 Existing plywood. When verification 
of the existing plywood is by use of record drawings 
alone, plywood shall be assumed to be of three plies. 

[BS] A405.3.2 Existing wood framing. Wood framing is 
permitted to use the design stresses specified in the build-
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ing code under which the building was constructed or 
other stress criteria approved by the code official. 

[BS] A405.3.3 Existing structural steel. All existing 
s~uctural steel shall be permitted to be assumed to comply 
with ASTM A 36. Existing pipe or tube columns shall be 
assumed to be of minimum wall thickness unless verified 
by testing or exposure. 

[BS] A405.3.4 Existing concrete. All existing· concrete 
footings shall be permitted to be assumed to be plain con
crete with a compressive strength of 2,000 pounds per 
square inch (13.8 MPa). Existing concrete compressive 
strength taken greater than 2,000 pounds per square inch 
(13.8 MPa) shall be verified by testing, record drawings or 
department records. 

[BS] A405.3.5 Existing sill plate anchorage. The analy
sis of existing cast-in-place anchors shall be permitted to 
assume proper anchor embedment for ptirposes of evaluat
ing shear resistance to lateral loads. 

SECTION A406 
INFORMATION REQUIRED TO BE ON THE PLANS 

[BS] A406.1 General. The plans shall show all information 
necessary for plan review and for construction and shall accu
rately reflect the results of the engineering investigation and 
design. The plans shall contain a note that states that this ret
rofit was designed in compliance with the criteria of this 
chapter. 

[BS] A406.2 Existing construction. The plans shall show 
existing diaphragm and shear wall sheathing and framing 
materials; fastener type and spacing; diaphragm and shear 
wall connections; continuity ties; and collector elements. The 
plans shall also show the portion of the existing materials that 

. needs verification during construction. 

[BS] A406.3 New construction. 

[BS] A406.3.l Foundation plan elements. The founda
tion plan shall include the size, type, location and spacing 
of all anchor bolts with the required depth of embedment, 
edge and end distance; the location and size of all shear 
walls and all columns for braced frames or moment 
frames; referenced details for the connection of shear 
walls, braced frames or moment-resisting frames to their 
footing; and referenced sections for any grade beams and 
footings. 

[BS] A406.3.2 Framing plan elements. The framing plan 
shall include the length, location and material of shear 
walls; the location and material of frames; references on 
details for the column-to-beam connectors, beam-to-wall 
connections and shear transfers at floor and roof dia
phragms; and the required nailing and length for wall top 
plate splices. 

[BS] A406.3.3 Shear wall schedule, notes and details. 
Shear walls shall have a referenced schedule on the plans 
that includes the correct shear wall capacity in pounds per 
foot (Nim); the required fastener type, length, gage and 

head size; and a complete specification for the sheathing 
material and its thickness. The schedule shall also show 
the required location of 3-inch (76 mm) nominal or two 2-
inch (51 mm) nominal edge members; the spacing of shear 
transfer elements such as framing anchors or added sill 
plate nails; the required hold-down with its bolt, screw or 
nail sizes; and the dimensions, lumber grade and species 
of the attached framing member. 

Notes shall show required edge distance for fasteners 
on structural wood panels and framing members; required 
flush nailing at the plywood surface; limits of mechanical 
penetrations; and the sill plate material assumed in the 
design. The limits of mechanical penetrations shall also be 
detailed showing the maximum notching and drilled hole 
sizes. 

[BS] A406.3.4 General notes. General notes shall show 
the requirements for material testing, special inspection 
and structural observation. 

SECTION A407 
QUALITY CONTROL 

[BS] A407.1 Structural observation, testing and inspec
tion. Structural observation, in accordance with Section 1709 
of the International Building Code, shall be required for all 
structures in which seismic retrofit is being performed in 
accordance with this chapter. Structural observation shall 
include visual observation of work for conformance to the 
approved construction documents and confirmation of exist- " 
ing conditions assumed during design. 

Structural testing and inspection for new construction 
materials shall be in accordance with the building code, 
except as modified by this chapter. 
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CHAPTER AS 

EARTHQUAKE HAZARD REDUCTION IN 
EXISTING CONCRETE BUILDINGS 

SECTION A501 
PURPOSE 

[BS] A501.1 Purpose. The purpose of this chapter is to pro
mote public safety and welfare by reducing the risk of death 
or injury that may result from the effects of earthquakes on 
concrete buildings and concrete frame buildings. 

The provisions of this chapter are intended as minimum 
standards for structural seismic resistance, and are established 
primarily to reduce the risk of life loss or injury. Compliance 
·with the provisions in this chapter will not necessarily pre
vent loss of life or injury or prevent earthquake damage to the 
rehabilitated buildings. 

SECTION A502 
SCOPE 

[BS] A502.1 Scope. The provisions of this chapter shall 
apply to all buildings having concrete floors or roofs sup
ported by reinforced concrete walls or by concrete frames and 
columns. This chapter shall not apply to buildings with roof 
diaphragms that are defined as flexible diaphragms by the 
building code, and shall not apply to concrete frame buildings 
with masonry infilled walls. 

Buildings that were designed and constructed in accor
dance with the seismic provisions of the 1993 BOCA 
National Building Code, the 1994 Standard Building Code, 
the 1976 Uniform Building Code, the 2000 International 
Building Code or later editions of these codes shall be 
deemed to comply with these provisions, unless the seismic
ity of the region has increased since the design of the build
ing. 

Exception: This chapter shall not apply to buildings 
assigned to Risk Category IV. 

SECTION A503 
GENERAL REQUIREMENTS 

[BS] A503.1 General. This chapter provides a three-tiered 
procedure to evaluate the need for seismic rehabilitation of 
existing concrete buildings. The evaluation shall show that 
the existing building is in compliance with the appropriate 
part of the evaluation procedure as described in Sections 
A505, A506 and A507, or shall be modified to conform to the 
respective acceptance criteria. This chapter does not preclude 
a building from being evaluated or modified to conform to 
the acceptance criteria using other well-established proce
dures, based on rational methods of analysis in accordance 
with principles of mechanics and approved by the authority 
having jurisdiction. 

[BS] A503.2 Properties of cast-in-place materials. Except 
where specifically permitted herein, the stress~strain relation-

ship of concrete and reinforcement shall be determined from 
published data or by testing. All available information, 
including building plans, original calculations and design ci:i.
teria, site observations, testing and records of typical materi
als and construction practices prevalent at the time of 
construction, shall be considered when determining material 
properties. 

Fpr Tier 3 analysis, lower-bound and expected material I 
properties shall be established in accordance with Section 
10.2 of ASCE 41. . 

[BS] A503.3 Structural observation, testing and inspec
tion. Structural observation, in accordance with Section 1709 
of the International Building Code, shall be required for all 
structures in which seismic retrofit is being performed in 
accordance with this chapter. Structural observation shall 
include visual observation of work for conformance to the 
approved construction documents and confirmation of exist
ing conditions assumed during design. 

Structural testing and inspection for new construction 
materials shall be in accordance with the building code, 
except as modified by this chapter. 

SECTION A504 
SITE GROUND MOTION 

[BS] A504.1 Site ground motion for Tier 1 analysis. The 
earthquake loading used for the determination of demand on 
elements of the structi.ire shall correspond to ·that required by 
ASCE 41 Chapter 4. I 
[BS] A504.2 Site ground motion for Tier 2 analysis. The 
earthquake loading used for the determination of demand on 
elements and the structure shall conform to 75 percent of that 
required by the building code. 

[BS] A504.3 Site ground motion for Tier 3 analysis. The 
site ground motion shall be an elastic design response spec
trum prepared in conformance to the building code but hav
ing spectral acceleration values equal to 75 percent of the 
code design response spectrum. The spectral acceleration val
ues shall be increased by the occupancy importance factor 
when required by the building code. 

SECTION A505 
TIER 1 ANALYSIS PROCEDURE 

[BS] A505.l General. Structures conforming to the requir~
ments of the ASCE 41 Chapter 4, Screening Phase, are per- I 
mitted to be shown to be in conformance to this chapter by 
submission of a report to the building official, as described in 
this section. 

[BS] A505.2 Evaluation report. The registered design pro
fessional shall prepare a report suinmarizing the analysis con-
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ducted in compliance with this section. As a minimum, th~ 
report shall include the following items: 

L Building description. 

2. Site inspection summary. 

3. Summary of reviewed record documents. 

4. Earthquake design data used for the evaluation of the 
building. 

5. Completed checklists. 

6. Quick-check analysis calculations. 

7. Summary of deficiencies. 

SECTION A506 
TIER 2 ANALYSIS PROCEDURE 

[BS] A506.1 General. A Tier 2 analysis includes an analysis 
using the following linear methods: Static or equivalent lat
eral force procedures. A linear dynamic analysis may be used 
to determine the distribution of the base shear over the height 
of the structure. The analysis, as a minimum, shall address all 
potential deficiencies identj.fied in Tier 1, using procedures 

. specified in this section. 

If a Tier 2 analysis identifies a nonconforming condition, 
such condition shall be modified to conform to the accep
tance criteria. Alternatively, the design professional may 
choose to perform a Tier 3 analysis to verify the adequacy of 
the structure. 

[BS] A506.2 Limitations. A Tier 2 analysis procedure may 
be used if: 

1. There is no in-plane offset in the lateral force-resisting 
system. 

2. There is no out-of-plane offset in the lateral force
resisting system. 

3. There is no torsional irregularity present in any story. A 
torsional irregularity may be deemed to exist in a story 
when the maximum story drift, computed including 
accidental torsion, at one end of the structure transverse 
to an axis is more than 1.2 times the average of the 
story drifts at the two ends of the structure. 

4. There is no weak story irregularity at any floor level on 
any axis of the building. A weak story is one in which 
the story strength is less than 80 percent of that in the 
story above. The story strength is the total strength of 
all seismic-resisting elements sharing the story shear 
for the direction under consideration. 

Exception: Static or equivalent lateral force procedures 
shall not be used if: 

1. The building is more than 100 feet (30 480 mm) in 
height. 

2. The building has a vertical mass or stiffness irregu
larity (soft story). Mass irregularity shall be consid
ered to exist where the effective mass of any story 
is more than 150 percent of the effective mass of 
any adjacent story. A soft story is one in which the 

lateral stiffness is less than 70 percent of that in the 
story above or less than 80 percent of the average 
stiffness of the three stories above. 

3. The building has a vertical geometric irregularity. 
Vertical geometric irregularity shall be considered 
to exist where the horizontal dimension of the lat
eral force-resisting system in any story is more than 
130 percent of that in an adjacent story. 

4. The building has a nonorthogonal lateral force-
resisting system. 

[BS] A506.3 Analysis procedure. A structural analysis shall 
be performed for all structures in accordance with the 
requirements of the building code, except as modified in Sec
tion A506. The response modification factor, R, shall be· 
selected based on the type of seismic force-resisting system 
employed and shall comply with the requirements of Section 
301.1.4.1. 

[BS] A506.3.1 Mathematical model. The three-dimen-. 
sional mathematic~! model of the physical structure shall 
represent the spatial distribution of mass and stiffness of 
the structure to an extent that is adequate for the calcula
tion of the significant features of its distribution of lateral 
forces. All concrete and masonry elements shall be 
included in the model of the physical structure. 

Exception: Concrete or masonry partitions that are iso
lated from the concrete frame members and the floor 
above. 

Cast-in-place reinforced concrete floors with .span-to
depth ratios less than three-to-one may be assumed to be 
rigid diaphragms. Other floors, including floors con
structed of precast elements with or without a reinforced 
concrete topping, shall be analyzed in conformance to the 
building code to determine if they must be considered 
semi-rigid diaphragms. The effective in-plane stiffness of 
the diaphragm, including effects of cracking and disconti
nuity between precast elements, shall be considered. Park-

. ing structures that have ramps rather than a single floor 
level shall be modeled as having mass appropriately dis
tributed on each ramp. The lateral st\[fness of the ramp 
may be calculated as having properties based on the 
uncracked cross section of the slab exclusive of beams and 
girders. 

[BS] A506.3.2 Component stiffness. Component stiff
ness shall be calculated based on the approximate values 

. shown in ASCE 41 Table 10-5. I 
[BS] A506.4 Design, detailing ·requirements and struc
tural component load effects. The design and detailing of 
new components of the seismic force-resisting system shall 
comply with the requirements of the International Building 
Code, unless specifically modified herein. 

[BS] A506.5 Acceptance criteria. The calculated strength of 
a member shall be not less than the load effects on that mem
ber. 

[BS] A506.5.1 Load combinations. For load and resis
tance factor design (strength design), structures and all 
portions thereof shall resist the most critical effects from 
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the combinations of factored loads prescribed in the build
ing code. 

Exception: For concrete beams and columns, the shear 
effect shall be determined based on the most critical 
load combinations prescribed in the building code. The 
shear load, effect, because of seismic forces, shall be 
multiplied by a factor of Cd, but combined shear load 
effect need not be greater than Ve, as calculated in 
accordance with Equation AS-4. MprI and MprZ are the 
end moments, assumed to be in the same direction 
(clockwise or counter clockwise), based on steel tensile 
stress being equal to 1.25 fy, where fy is the specified 
yield strength. 

. _ Meri +Mer2 + !& 
Ve - L - 2 (Equation A5-1) 

where: 

W
8 

= Total gravity loads on the beam 

[BS] A506.5.2 Determination of the strength of mem
bers. The strength of a member shall be determined by 
multiplying the nominal strength of the member by a 
strength reduction factor, ~- The nominal strength of the 
member shall be determined in accordance with the build
ing code. 

SECTION A507 
. TIER 3 ANALYSIS PROCEDURE 

[BS] A507.1 General. A Tier 3 evaluation shall be per
formed using the Nonlinear Static Procedure or Nonlinear 
Dynamic Procedure of Section 10.3.1.2.2 of ASCE 41. The 
general assumptions and requirements of Section 10.3 of 
ASCE 41, excluding those for concrete frames with infills, 
shall be used in the evaluation. Reduced International Build
ing Code level site-ground motions in accordance with· Sec
tion A504.3 are permitted for this ev11luation. Structures 
meeting the ASCE 41 Life Safety (LS) acceptance criteria 
shall be deemed to comply with this chapter. If a Tier 3 anal
ysis identifies nonconforming conditions, such conditions 
shall be modified to conform to the acceptance criteria. 

4585 
2015 INTERNATIONAL EXISTING BUILDING CODE® 

APPENDIX A 

129 



130 4586 2015 INTERNATIONAL EXISTING BUILDING CODE® 



CHAPTER AS 

REFERENCED STANDARDS 

As CE/SEI American Soc~ety o.f Civil ~ngineers 
Structural Engmeenng Institute 
1801 Alexander Bell Drive 

Standard 
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number 
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41-13 
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Standard 
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number 
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Title 
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ASTM International 
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Title 
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Standard Test Method for Splitting Tensile Strength of Cylindrical Concrete Specimens ..... A104, Al06.3.3.2 
Test Method for Strength of Anchors in Concrete and Masonry Elements ........................ A107 .5 .3 
Standard Test Method for Diagonal Tension (Shear) in Masonry Assemblages ............. A104, A106.3.3.2 

International Code Council 
500 New Jersey Avenue, NW, 6th Floor 
Washington, DC 20001 

Title 
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in code 

section number 
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BOCA National Building Code® .................... ; ........................ : ............. A502 
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International Building Code® ..................................................... A202.l, A502.1 
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International Building Code® .......................... A102.2, Al08.2, A202.1, A203, A206.3, A206.9, 

A403.l, A405.l, A407.l, A502.l, A503.3, A506.4, 
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Standard Building Code® ................................................................. A502 
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Uniform Building Code® ........................................................... A202, A502 
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APPENDIX B 

SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 
FOR EXISTING BUILDINGS AND FACILITIES 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION. 8101 
QUALIFIED HISTORICAL Bl,JILDINGS AND 

FACILITIES 

[BS].BlOl.1 General. Qualified historic buildings and facili
ties shall comply with Sections B 101.2throughB101.5. 

[BS] BlOl.2 Qualified historic buildings and facilities. 
These procedures shall apply to buildings and facilities desig
nated as historic structures that undergo alterations or a 
change of occupancy. 

[BS] BlOl.3 Qualified historic buildings and facilities sub
ject to Section 106 of the National Historic Preservation 
Act. Where an alterat~on or change of occupancy is under
taken to a qualified historic building or facility that is subject 
to Section 106 of the National Historic Preservation Act, the 
federal agency with jurisdiction over the undertaking shall 
follow the Section 106 process. Where the state historic pres
ervation officer or Advisory Council on Historic Preservation 
determines that compliance with the requirements for acces
sible routes, ramps, entrances, or toilet facilities would 
threaten or destroy the historic significance of the building or 
facility, the alternative requirements of Section 410.9 for that 
element are permitted. 

[BS]BlOl.4 Qualified historic buildings and facilities not 
subject to Section 106 of the National Historic Preserva· 
tion Act. Where an alteration or change of occupancy is 
undertaken to a qualified historic building or facility that is 
not subject to Section 106 of the National Historic Preserva
tion Act, and the entity undertaking the alterations believes 
that compliance with the requirements for accessible routes, 
ramps, entrances, or toilet facilities would threaten or destroy 
the historic significance of the building or facility, the entity 
shall consult with the state historic preservation officer. 
Where the state historic preservation officer determines ·that 
compliance with the accessibility requirements for accessible 
routes, ramps, entrances, or toilet facilities would threaten or 

. destroy the historical. significance of the building or facility, 
the alternative requirements of Section 410.9 for that element 
are permitted. 

[BS] BlOl.4.1 Consultation with interested persons. 
Interested persons shall be invited to participate in the con

. sultation process, including state or local accessibility offi
cials, individuals with disabilities, and organizations 

·representing individuals with disabilities. 

[BS] BlOl.4.2 Certified local government historic pres
ervation programs. Where the state historic preservation 

, , officer has delegated the consultation responsibility for 
purposes of this section to a local government historic 
preservation program that has been certified in accordance 

with Section 101 of the National Historic Preservation Act 
of 1966 [(16 U.S.C. 470a(c)] and implementing regula
tions (36 CFR 61.5), the responsibility shall be permitted 
to be carried out by the appropriate local government body 
or official. 

[BS] BlOl.5 Displays. In qualified historic buildings and 
facilities where alternative requirements of Section 1105 are 
permitted, displays and written information shall be located 
where they can be seen by a seated person. Exhibits and signs 
displayed horizontally shall be 44 inches (1120 mm) maxi
mum above the floor. 

SECTION 8102 
FIXED TRANSPORTATION FACILITIES AND 

STATIONS 

[BS] Bl02.1 General. Existing fixed transportation facilities 
and stations shall comply with Section B 102.2. 

[BS] B102.2 Existing facilities-key stations. Rapid rail, 
light rail, commuter rail, intercity rail, high-speed . rail and 
other fixed guideway systems, altered stations, and intercity 
rail and key stations, as defined under criteria established by 
the Department of Transportation in Subpart C of 49 CFR 
Part 37, shall comply with Sections Bl02.2.l through 
Bl02.2.3. 

[BS] B102.2.1 Accessible route. At least one accessible 
route from an accessible entrance to those areas necessary 
for use of the transportation system shall be provided. The 
accessible route shall include the features specified in 
Appendix El09.2 of the International Building Code, 
except that escalators shall comply with International 
Building Code Section 3004.2.2. Where technical unfeasi
bility in existing stations requires the accessible route to 
lead from the public way to a paid area of the transit sys
tem, an accessible fare collection machine complying with 
International Building Code Appendix El09.2.3 shall be 
provided along such accessible route. 

[BS] B102.2.2 Platform and vehicle floor coordination. 
Station platforms shall be positioned to coordinate with 
vehicles in accordance with applicable provisions of 36 
CFR Part 1192. Low-level platforms shall be 8 inches 
(250 mm) minimum above top of rail. 

Exception: Where vehicles are boarded from side
walks or street-level, low-level platforms shall be per
mitted to be less than 8 inches (250 mm). 

[BS] Bl02.2.3 Direct connections. New direct connec
tions to commercial, retail, or residential facilities shall, to 
the maximum extent feasible, have an accessible route 
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complying with Section 705.2 from the point of connec
tion to boarding platforms and transportation system ele
ments used by the public. Any elements provided to 
facilitate future direct connections shall be on an accessi
ble route connecting boarding platforms and transportation 
system elements used by the public. 

SECTION 8103 
DWELLING UNITS AND SLEEPING UNITS 

[BS] B103.1 Communication features. Where dwelling 
units and sleeping units are altered or added, the requirements 
of Section E104.3 of the International Building Code shall 
apply only to the units being altered or added until the num
ber of units with accessible communication features complies 
with the minimum number required for new construction. 

SECTION 8104 
REFERENCED STANDARDS 

Y3.H626 2P National Historic Preservation JlOl.2, 43/933 
Act of 1966, as amended JlOl.3, 3rd Edition, Washington, 
DC: JlOl.3.2 US Government Printing Office, 1993. 

2012 International Building Code. Washington, DC: Interna
tional Code Council, 2011. 

49 CFR Part 37.43 (c), Alteration of Transportation Facilities 
by Public Entities, Department of Transportation, 400 7th 
Street SW, Room 81'0?, Washington, DC 20590-0001. 
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APPENDIX C: Guidelines for the Wind Retrofit of Existing Buildings 

CHAPTERC1 

GABLE END RETROFIT FOR HIGH-WIND AREAS 

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION C101 
GENERAL 

[BS] C101.1 Purpose. This chapter provides prescriptive 
niethods for partial structural retrofit of an existing building 
to increase its resistance to out-of-plane wind loads. It is 
intended for voluntary use and for reference by mitigation 
programs. The provisions of this chapter do not necessarily 
satisfy requirements for new construction. Unless specifically 
cited, the provisions of this ch11pter do not necessarily satisfy 
requirements for structural improvements triggered by addi
tion, alteration, repair, change of occupancy, building reloca
tion or other circumstances. 

[BS] C101.2 Eligible buildings and gable end walls. The 
provisions of this chapter are applicable only to buildings that 
meet the following eligibility requirements: 

1. The building is not more than three stories tall, from 
adjacent grade to the bottom plate of each gable end 
wall being retrofitted with this chapter. 

2. The building is classified as Occupancy Group R3 or is 
within the scope of the International Residential Code. 

3. The structure includes one or more wood-framed gable 
end walls, either conventionally framed or metal-plate
connected. 

In addition, the provisions of this chapter are applicable 
on1y to gable end walls that meet the following eligibility 
requirements: 

4. Each gable end wall has or shall be provided with studs 
or vertical webs spaced 24 inches (610 mm) on center 
maximum. 

5. Each gable end wall has a maximum height of 16 feet 
(4877 mm). 

[BS] C101.3 Compliance. Eligible gable end walls in eligi
ble buildings may be retrofitted with this chapter. All other 
modifications required for conformance with this chapter 
shall be designed and constructed in accordance with the 
International Building Code or International Residential 
Code provisions for new construction, except as specifically 
provided for by this chapter. 

SECTION C102 
DEFINITIONS 

The following words and temis shall, for the purposes of this 
chapter, have the meanings shown herein. 

[BS] ANCHOR BLOCK. A piece oflumber secured to hor
izontal braces and filling the gap between existing framing 

members for the purpose of restraining horizontal braces 
from movement perpendicular to the framing members. 

[BS] COMPRESSION BLOCK. A piece of lumber used to 
restrain in the compression mode (force directed towards the 
interior of the attic) an existing or retrofit stud. It is attached 
to a horizontal brace and bears directly against the existing or 
retrofit stud. 

[BS] CONVENTIONALLY FRAMED GABLE END. A 
gable end framed with studs whose faces are perpendicular to 
the gable end wall. · 

[BS] GABLE END FRAME. A factory or site-fabricated 
frame, installed as a complete assembly that incorporates ver
tical webs with their faces parallel to the plane of the frame. 

[BS] HORIZONTAL BRACE. A piece of lumber used to 
restrain both compression and tension loads applied by a ret
rofit stud. It is typically installed horizontally on the top of 
attic floor framing members (truss bottom chords or ceiling 
joists) or on the bottom of pitched roof framing members 
(truss top chord or rafters). 

[BS] HURRICANE TIES. Manufactured metal connectors 
designed to provide uplift and lateral restraint for roof fram
ing members. 

[BS] NAIL PLATE. A manufactured metal plate made of 
galvanized steel with factory-punched holes for fasteners. A 
nail plate may have the geometry of a strap. 

[BS] RETROFIT. The voluntary process of strengthening 
or improving buildings or structures, or individual compo
nents of buildings or structures for the purpose of making 
existing conditions better serve the purpose for which they 
were originally intended or the purpose that current building 
codes intend. 

[BS] RETROFIT STUD. A lumber member used to struc- . 
turally supplement an existing gable end wall stud or gable 
end frame web. 

[BS] STUD-TO-PLATE CONNECTOR. A manufactured 
metal connector designed to connect studs to plates. 

SECTION C103 
MATERIALS OF CONSTRUCTION 

[BS] Cl03.1 Existing materials. All existing wood materi
als that will be part of the retrofitting work (trusses, rafters, 
ceiling joists, top plates, wall studs, etc.) shall be in sound 
condition and free from defects or damage that substantially 
reduces the load-carrying capacity of the member. Any wood 
materials found to be damaged or deteriorated shall be 
strengthened or replaced with new materials to provide a net 
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dimension of sound wood equivalent to its undamaged origi
nal dimensions. 

[BS] Cl03.2 New materials. All new materials shall com
ply with the standards for those materials as specified in the 
International Building Code or the International Residential 
Code. 

[BS] Cl03.3. Material specifications for retrofits. Materi
als for retrofitting gable end walls shall comply with Table 
Cl03.3. 

[BS] C103.4 Twists in straps. Straps shall be permitted to 
be twisted or bent where they transition between framing 
members or connection points. Straps shall be bent only once 
at a given location though it is permissible that they be bent 
or twisted at multiple locations along their length. 

[BS] Cl03.5 Fasteners. Fasteners shall meet the require
ments of Table Cl03.5, Sections C103.5.l and Cl03.5.2, and 
shall be permitted to be screws or nails meeting the minimum 
length requirement shown in the figures and.specified in the 
tables of this appendix. Fastener spacing shall meet the 
requirements of Section Cl03.5.3. 

[BS] C103.5.1 Screws. Unless otherwise indicated in the 
appendix, screw sizes and lengths shall be in accordance 
with Table Cl03.5. Permissible screws include deck 
screws and wood screws. Screws shall have at least 1 inch 
(25 mm) of thread. Fine threaded screws or drywall 
screws shall not be permitted. Select the largest possible 
diameter screw such that the shank adjacent to the head 
fits through the hole in the strap. 

[BS] Cl03.5.2 Nails. Unless otherwise indicated in this 
appendix, nail sizes and lengths shall be in accordance 
with Table Cl03.5. · 

[BS] C103.5.3 General fastener spacing. Fastener spac
ing for shear connections of lumber-to-lumber shall meet 
the requirements shown in Figure Cl03.6.3 and the fol
lowing conditions. 

[BS] Cl03.5.3.1 General fastener spacing. Fastener 
spacing shall meet the following conditions except as 
provided for in Section Cl03.5.3. 

The distance between fasteners and the edge of lum
ber that is less than 31

/ 2 inches deep (89 mm) in the 
direction of the fastener length shall be a minimum of 3/ 4 
inch (19.1 mm). 

1. The distance between fasteners and the edge of 
lumber that is more than 2 inches (51 mm) thick 
in the direction of the fastener length shall be a 
minimum of 1/ 2 inch (12.7 mm). 

2. The distance between a fastener and the end of 
lumber shall be a minimum of 21

/ 2 inches (64 
mm). 

3. The distance between fasteners parallel to the 
grain (center-to-center) shall be a minimum of21

/ 2 
inches (64 mm). 

4. The distance between fasteners perpendicular to 
the grain (center-to-center) in lumber that is less 
than 31

/ 2 inches (89 mm) deep in the direction of 
the fastener length shall be 1 inch (25 mm). 

5. The distance between fasteners perpendicular to 
the grain (center-to-center) in lumber that is more 
than 2 inches (51 mm) thick in the direction of ' 
the fastener length shall be 1

/ 2 inch (12.7 mm). 

[BS] TABLE C103.3 

COMPONENT 

Anchor blocks, compression 
blocks, and horizontal braces 

Nail plates 

Retrofit studs 

Gusset angle 

Stud-to-plate connector 

Metal plate connectors, straps, and 
anchors 

For SI: 1pound=4.4 N. 
NIA= Not applicable 

MATERIAL SPECIFICATIONS FOR RETROFITS 

MINIMUM SIZE OR THICKNESS MINIMUM MATERIAL GRADE MINIMUM CAPACITY 

2 x 4 nominal lumber #2 Spruce-Pine-Fir or better NIA 

20 gage thickness 
Galvanized sheet steel NIA 

8d minimum nail holes 

2 x 4 nominal lumber #2 Spruce-Pine-Fir or better NIA 
14 gage thickness Galvanized sheet steel 350 pounds uplift and lateral load 

20 gage thickness Galvanized sheet steel 500 pounds uplift 

20 gage thickness Galvanized sheet steel NIA 

a Metal plate connectors, nail plates, stud-to-plate connectors, straps and anchors shall be products approved for connecting wood-to-wood or wood-to-concrete 
as appropriate. 

[BS] TABLE C103.5 
NAIL AND SCREW REQUIREMENTS 

FASTENER TYPE MINIMUM SHANK DIAMETER MINIMUM HEAD DIAMETER MINIMUM FASTENER LENGTH 

#8 screws NIA 0.28 inches 1-114 inches 

8d common nails 0.131 inches 0.28inches 2-112 inches 

lOd common nails 0.148 inches 0.28 inches 3 inches 

For SI: 1 inch= 25.4 mm. 

136 4.592 2015 INTERNATIONAL EXISTING BUILDING CODE® 



APPENDIXC 

FASTENER SPACINGS FOR LUMBER TO LUMBER 
CONNECTIONS 

OPERATING IN SHEAR PARALLEL TO GRAIN 

~ '"' rnsrANC' MINIMUM~,,,.~ 
EDGE DISTANCE MINIMUM 1/2" 

0 0 0 0 

DISTANCE PARALLEL TO GRAIN 
MINIMUM 2-1/2" 

For SI: 1 inch= 25.4 mm. 

2.X4 
3-1/2" FACE 

2X6 
5-1/2" FACE 

[BS] FIGURE C103.6.3 
FASTENER SPACINGS FOR LUMBER-TO-LUMBER CONNECTIONS OPERATING IN SHEAR PARALLEL TO GRAIN 

[BS] Cl03.5.3.2 Wood-to-wood connections of two 
members each 2 inches or less in thickness. Wood
to-wood connections fastener spacing shall meet the 
following conditions. 

1. The distance between fasteners parallel to grain 
(center-to-center) shall be a minimum of 21

/ 2 
inches (64 mm). 

2. The distance between fasteners across grain (cen
ter-to-center) shall be a minimum of 1 inch (25 
mm). 

3. For wood-to-wood connections of lumber at right 
angles, fasteners shall be spaced a minimum of 
21/ 2 inches (64 mm) parallel to the grain and 1 
inch (25 mm) perpendicular to the grain in any 
direction. 

[BS] C103.5.3.3 Metal connectors for wood-to-wood 
connections. Metal connectors for wood-to-wood con
nections shall meet the following conditions. 

1. Fastener spacing to edge or ends of lumber shall 
be as dictated by the prefabricated holes in the 
connectors and the connectors shall be installed 
in a configuration that is similar to that shown by 
the connector manufacturer. 

2. Fasteners in 11
/ 4-inch-wide (32 ID.Jll) metal straps 

that are installed on the narrow face of lumber 
shall be a minimum 1

/ 4 inch (6.4 mm) from either 
edge of the lumber. Consistent with Section 
C103.5.3.l, fasteners shall be permitted to be 
spaced according to the fastener holes fabricated 
into the strap. 

3. Fasteners in metal nail plates shall be spaced a· 
minimum of 1/ 2 inch (12.7 mm) perpendicular to 
grain and a minimum of 11

/ 2 inches (38 mm) par
allel to grain. 

SECTION C104 
RETROFITTING GABLE END WALLS 
TO ENHANCE WIND RESISTANCE 

[BS] Cl04.1 General. These prescriptive methods of retrofit
ting are intended to increase the resistance of existing gable 
end construction for out-of-plane wind loads resulting from 
high-wind events. The ceiling diaphragm shall be comprised 
of minimum 1

/ 2-inch-thick (12.7 mm) gypsum board, mini
mum nominal 3

/ 8-inch-thick (9.5 mm) wood structural panels, 
or plaster. An overview isometric drawing of one type of 
gable end retrofit to improve wind resistance is shown in Fig
ure Cl04.l.l. 

[BS] Cl04.2 Horizontal braces. Horizontal braces shall be 
installed perpendicular to the roof and ceiling framing mem
bers at the location of each existing gable end stud greater 
than 3 feet (91 cm) in length. Unless it is adjacent to an omit
ted horizontal brace location, horizontal braces shall be mini
mum 2x4 dimensional lumber as defined in Section C103.3. 
A single horizontal brace is required at the top and bottom of 
each gable end stud for Retrofit Configuration A, B, or C. 
Two horizontal braces are required at the top and bottom of 
each gable end stud for Retrofit Configuration D. Maximum 
heights of gable end wall studs and associatt;d retrofit studs 
for each Retrofit Configuration shall not exceed the values 
listed in Table Cl04.2. Horizontal braces shall be oriented 
with their wide faces across the roof or ceiling framing mem- . 
hers, be fastened to a minimum of three framing members, 
and extend at least 6 feet (183 cm) measured perpendicularly 
from the gable end plus 21

/ 2 inches (64 mm) beyond the last 
top chord or bottom chord member (rafter or ceiling joist) 
from the gable end as shown in Figures C104.2(1), 
C.104.2(2), C104.2(3) and Cl04.2(4). 

[BS] C104.2.l Existing gable end studs. If the spacing 
of existing vertical gable end studs is greater than 24 
inches (64 mm), a new stud and corresponding horizontal 
braces shall be installed such that the maximum spacing 
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between existing and added studs shall be no greater than 
24 inches (64 mm). Additional gable end wall studs shall · 
not be required at locations where their length would be 3 
feet (914 mm) or less. Each end of each required new stud 
shall be attached to the existing roofing framing members 
(truss top chord or rafter and truss bottom chord or ceiling 
joist) using a minimum of two 3-inch (76 mm) toenail fas
teners (#8 wood screws or lOd nails) and a metal connec
tor with minimum uplift capacity of 175 pounds (778 N), 
or nail plates with a minimum of four 11

/ 4-inch-long (32 
mm) fasteners (No. 8 wood screws or 8d nails). 

1. HORIZONTAL BRACES 
FASTENED TO ROOF 
AND CEILING 
DIAPHRAGMS VIA THE 
ROOF AND CEILING 
FRAMING MEMBERS. 

2. RETROFIT STUD 
FASTENED TO 
EXISTING STUD 
TO SUPPLEMENT 
EXISTING STUD. 

THIS FIGURE SHOWS A TRUSS GABLE ENO. 

[BS] C104.2.2 Main method of installation. Each hori
zontal brace shall be fastened to each existing roof or ceil
ing member that it crosses using ·three 3-inch-long (76 
mm) fasteners (No. 8 wood screws or lOd nails) as indi
cated in Figure C104.2(1) and Figure C104.2(3) for trusses 
and Figure C104.2(2) and Figure C104.2(4) for conven
tionally framed gable end walls. Alternative methods for 
providing horizontal bracing of the gable end studs as pro
vided in Sections C104.2.3 through C104.2.9 shall be per
mitted. 

3. RETROFIT STUDS 
CONNECTED TO 
HORIZONTAL BRACES 
WITH STRAPS. 

4. GABLE END FRAMING 

I 
MEMBER CONNECTED 
TO WALL BELOW, 

I 

THE METHODOLOGY FOR A CONVENTIONALLY FRAMED GABLE END IS SIMILAR. 

THE NUMBERS INDICATE A TYPICAL SEQUENCE OF INSTALLATION. 

IN ORDER TO SHOW STRAPS COMPRESSION BLOCKS ARE NOT SHOWN. 

[BSJFIGURE C104.1.1 
BASIC GABLE END RETROFIT METHODOLOGY 

[BSJ TABLE C104.2 
STUD LENGTH LIMITATIONS BASED ON EXPOSURE AND DESIGN WIND SPEED 

EXPOSURE MAXIMUM 3-SEC GUST 
MAXIMUM HEIGHT OF GABLE END RETROFIT STUDb 

CATEGORY BASIC WIND SPEED" 

c 140 8'-0" 11'-3" 14'-9" 16'-0" 

c 150 7'-6" 10'-6" 13'-6" 16'-0" 

c 165 7'-0" 10'-0" 12'-3" 16'-0" 

c 180 7'-0" 10'-0" 12'-3" 16'-0" 

c 190 6'-6" 8'-9" 11'-0" 16'-0" 

B 140 8'-0" 12'-3" 16'-0" N/Rc 

B 150 8'-0" 11'-3" 14'-9" 16'-0" 

B 165 8'-0" 11'-3" 14'-9" 16'-0" 

B 180 7'-6" 10'-6" 13'-6" 16'-0" 

B 190 7'-0" 10'-0" 12'-3" 16'-0" 

Retrofit Configuration A B c D 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
a. Interpolation between given wind speeds is not permitted. 
b. Existing gable end studs less than or equal to 3 feet 0 inches in height shall not require retrofitting. 
c. N/R =Not Required. Configuration C is acceptable to 16 inches 0 inches maximum height. 
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ELEVATION VIEW 
. EXISTING STUD OF TRUSS FLAT AGAINST GABLE END WALL ·rv= R. ETROFIT STUD. MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3" FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-1/2" 

MINIMUM 2X4 FOR RETROFIT CONFIGURATION A 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B . 

• MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 

METAL STRAP. BENT INTO 'L' SHAPE AND SECURED TO BACK OF RETROFIT STUD AND FACE OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH M/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONF D 

COMPRESSION BLOCK MINIMUM 2X4. COMPRESSION BLOCKS ARE PERMITIED TO BE PLACED OVER STRAPS. 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 6 EACH FOR RETROFIT CONFIGURATION A. 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 8 EACH FOR RETROFIT CONFIGURATION B 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 10 EACH FOR RETROFIT CONFIGURATION C 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 12 EACH FOR RETROFIT CONFIGURATION D 

HORIZONTAL BRACE. MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEMBER WITH 3 EACH 3" FASTENERS 
1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B, AND C 
2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D 

tJ:j:rtrlJlfi!:ltt:::'::==:::Ji!!==============mr:=::::;;::::;;::::::::::=:::::::A=TTl~Cm~:::JRAMINGMEMBERS"' •. 

, ......... ,_-----WALL BELOW ~ 
FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2-112". 
FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 
THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 

-----------------------------------------~----~---------

For SI: 1 inch= 25.4 mm. 

PLAN VIEWS 

I RETROFIT CO~FIGURATIONS A, B, AND c 

I 

COMPRESSION BLOCK ATTIC FRAMING 
(CAN BE PLACED OVER STRAP.) 
(~~~SAN BUTIEXISTING I RETROFIT ~ONFIGURATION D 

I 

[BS] FIGURE C104.2(1) 
TRUSS FRAMED GABLE END 
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_/, EXISTING STUD WITH EDGE AGAINST GAB LE END WALL 

/ RETROFIT STUD. MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3' FASTENERS 8' ON CENlER WITH MINIMUM END DISTANCE OF 2-1/2" 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION A 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B 
MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 

METAL STRAP. BENT INTO 'L' SHAPE AND SECURED TO BACK OF RETROFIT STUD AND FACE OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4' FASTENERS AT EACH END FOR RETROFIT CONFIGURATtON A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1·1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1-1/4" FASTENERS AT EACH END FOR RETROAT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAF FOR RETROFIT CONFIG. D 

/

COMPRESSION BLOCK. MINIMUM 2X4. COMPRESSION BLOCKS ARE PERMITTED TO BE PLACEF OVER STRAPS. 
SECURED TO HORIZONTAL BRACE WITH 6 EACH FOR RETROFIT CONFIGURATION A 
SECURED TO HORIZONTAL BRACE WITH 8 EACH FOR RETROFIT CONFIGURATION B 
SECURED TO HORIZONTAL BRACE WITH 10 EACH FOR RETROFIT CONFIGURATION C 
SECURED TO HORIZONTAL BRACE WITH 12 EACH FOR RETROFIT CONFIGURATION D 

HORIZONTAL BRACE. MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEM~ER WITH 3 EACH 3" FASTENERS 
1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B, AND C 
2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D 

P:$!llil~t~==m::===~===m=::;:::z:::::=~A~T1l~C~FRAM; ING MEMBERS\ . . 

WALL BELOW ~ 
FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2-112'. 
FASTENERS SHALL NOT BE ".'LACED CLOSER TO EDGES OF LUMBER·THAN 112" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 

THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 

COMPRESSION BLOCK 
(CAN BE PLACED OVER STRAP.) 
(EACH CAN BLITT EXIST! 
STUD~ 

PLANVl.EWS I RETROFIT CO~FIGURATIONS A. B, AND c 

i 

HORIZONTAL BRACE 

For SI: 1 inch= 25.4 mm. 

•, 

I 
·I 

I 

·I 
.i 

[BS] FIGURE C104.2(2) 
CONVENTIONALLY FRAMED GABLE END L-BENT STRAP 

ELEVATION VIEW 
EXISTING STUD OF TRUSS FLAT AGAINST GABLE END WALL 

RETROFIT STUD. MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3" FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-1/2" 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION A 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B. 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 

METAL STRAP. BENT INTO 'U' SHAPE, WRAPPED AROUND RETROFIT STUD, AND SECURED TO 2 EDGES OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 5 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4'' FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 7 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIG. D 

FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF WMBER THAN 2·1/2". 

FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 
THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 

PLAN VIEWS 
/ RETROFIT ~ONFIGURATIONS A, B, AND C 

i 

HORIZONTAL BRACE 

For SI: 1 inch = 25.4 mm. 

[BS] FIGURE C104.2(3) 
TRUSS FRAMED GABLE END LI-BENT STRAP 
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ELEVATION VIFEW 
EXISTING STUD WITH EDGE AGAINST GABLE END WALL 

RETROFIT STUD. MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3" FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-112" 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION A. 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B. 
MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8·RETROFITCONFIGURATION D 

METAL STRAP. BENT INTO ·u• SHAPE, WRAPPED AROUND RETROFIT STUO, AND SECURED TO 2 EDGES OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENEDWITH MINIMUM 6 EACH 1-1/4 Pll.STENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIGURATION D 

--WALL BELOW 

FASTENERS SHALL NOT BE PLAGED CLOSER TO ENDS OF LUMBER THAN 2-1/2". 
FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 

THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 

For SI: 1 inch = 25.4 mm. 

PLAN VIEWS I RETROFIT CONFIGURATIONS A: B, AND c 

I ·. 

HORIZONTAL BRACE 

[BS] FIGURE C104.2(4) 
CONVENTIONALLY FRAMED GABLE END U-BENT STRAP 

4597 
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[BS] C104.2.3 Omitted horizontal brace. Where condi
tions exist that prevent installation in accordance with Sec
tion Cl04.2.2, horizontal braces shall be permitted to be 
omitted for height limitations corresponding to Retrofit 
Configurations A and B as defined in Table Cl04.2 pro~ 
vided installation is as indicated in Figure C104.2.3 and 
provided all of the following conditions are met. This 
method is not permitted for Retrofit Configurations C or 
D. 

one horizontal brace if it is the end horizontal 
brace. Omitted horizontal braces must be separated 
by at least two horizontal braces even if that loca
tion is composed of two retrofit studs and two hori
zontal braces. 

2. Horizontal braces adjacent to the omitted horizontal 
brace shall be 2x6 lumber, shall butt against the 
existing studs, and shall be fastened to each exist
ing roof or ceiling member crossed using three 3-
inch-long (76 mm) fasteners (No. 8 wood screws or 
IOd nails). For Retrofit Configuration B, four fas-

1. There shall be at least two horizontal braces on 
each side of an omitted horizontal brace or at least 

OVERVIEW 

PLAN VIEWS 
RETROFIT CONFIGURATION A AND B ONLY 

NOT ALLOWED FOR RETROFIT CONFIGURATION CORD 

UNIDENTIFIED NUMBERS INDICATE THE NUMBER OF FASTENERS. 

TRUSS GABLE END CONVENTIONALLY FRAMED GABLE END 

4 EACH 1-1/4" FASTENERS 

2X6 HORIZONTAL 
BRACES 

HORIZONTAL BRACES 
FULLY BUTTED TO 
EXISTING STUDS 

BRACES 
3 3 

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

OMITTED. 
HORIZONTAL BRACE 

LOCATIONS 
4 4 .~ ........ _.,_,,_,, ............................................ '! ....................... _ ............. c ...................... -................ _/ 

ATIIC FRAMING MEMBERS ------

DETAILS OF CONVENTIONALLY FRAMED GABLE 

STRONG BACK BUTTED TO RETROFIT STUD 

STRONG BACK SHALL EXTEND 2-1/2"BEYOND I 
EDGE OF HORIZONTAL BRACE. 

------1 

HORIZONTAL BRACE FASTENED TO ---T-r 

FRAMING MEMBERS WITH 3" 
FASTENERS. 3 EACH AT 2 LOCATIONS 
AND4EACHATA THIRD LOCATION. 
FASTENERS SPACED A MINIMUM OF 
314" FROM EDGE OF HORIZONTAL BRACE 
AND A MINIMUM OF 112" FROM EDGE 
OF FRAMING MEMBER. FASTENERS 
SPACED A MINIMUM OF 1-1/4" FROM 
EACH OTHER. 

4 EACH 1-1/4" FASTENERS EACH 
SIDE INTO RETROFIT STU 

" 2X8 B @ 1-1/4 FASTENERS STRONG BACK 

4@3" FASTENERS 2-1/2" APART 
AND 3/4" FROM LUMBER EDGES 

STRAPS FASTENED TO HORIZONTAL BRACES WITH 
1-1/4" FASTENERS AT EACH END OF EACH STRAP 
9 FOR RETROFIT CONFIGURATON A AND 
12 FOR RETROFIT CONFIGURATION B 

.. 

For SI: I inch = 25.4 mm. 
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[BS]FIGURE C104.2.3 
OMITTED HORIZONTAL BRACE 
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teners shall be required on at least one of the con
nections between the horizontal brace and the 
existing roof and ceiling framing members. Fasten~ 
ers shall be spaced a minimum of 3

/ 4 inch (19.1 
mm) from the edges of the horizontal braces and a 
minimum of 13

/ 4 inch (44 mm) from adjacent fas
teners. 

3. Where the existing studs on each side of an omitted 
horizontal brace have their wide face perpendicular 
to the gable end wall, the retrofit studs at those 
locations and the retrofit stud at the omitted hori
zontal brace locations shall extend a minimum of 
33

/ 4 inches (95 )Ilm) beyond the interior edge of the 
existing studs for both Retrofit Configurations A 
and B. The edges of the three retrofit studs facing 
towards the interior of the attic shall be aligned 
such that they are the same distance from the gable 
end wall. 

4. Retrofit studs shall be fastened to existing studs in 
accordance with Section C104.3. 

5. Retrofit studs adjacent to the omitted horizontal 
brace shall be fastened to the horizontal brace using 
straps in accordance with Table C104.4.1 consis
tent with the· size of the retrofit stud. The method 
applicable to.Table C104.4.2 is not permitted. 

6. A strong back made of minimum of 2x8 lumber 
shall be placed parallel to the gable end and shall be 
located on and span between horizontal braces on 
the two sides of the omitted horizontal brace and 
shall extend beyond each horizontal brace by a 
minimum of 21

/ 2 inches (64 mm). The strong back 
shall be butted to the three retrofit studs. The 
strong back shall be attached to each of the horizon
tal braces on which it rests with five 3-inch-long 
(76 mm) fasteners (#8 screws or 8d nails). The fas
teners shall have a minimum 3

/ 4-inch (19.1 mm) 
edge distance and a minimum 21

/ 2-inch (64 mm) 
spacing between fasteners. Additional compres
sion blocks shall not be required at locations where 
a strong back butts against a retrofit stud. 

7. The retrofit stud at the location of the omitted hori
zontal braces shall be fastened to the strong back 
using a connector with minimum uplift capacity of 
800 pounds (3559 N) and installed such that this 
capacity is oriented in the direction perpendicular 
to the gable end wall. 

8. The use of shortened horizontal braces using the 
alternative method of Section C104.2.5 is not per
mitted for horizontal braces adjacent to the omitted 
horizontal braces. 

9. Horizontal braces shall be permitted to be inter
rupted in accordance with Section Cl04.2.8. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
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[BS] C104.2.4 Omitted horizontal brace and retrofit 
stud. Where conditions exist that prevent installation in 
accordance with Section C104.2.2 or C104.2.3, then retro
fit studs and horizontal braces shall be permitted to be 
omitted from those locations by installation of ladder 
assemblies for Retrofit Configurations A and B as defined 
in Table C104.2 provided all of the following conditions 
are met. This method is not permitted for Retrofit Config
urations C or D. 

1. No more than two ladder assemblies are permitted 
on a single gable end. 

2. There shall be at least two retrofit studs and hori
zontal brace assemblies on either side of the loca
tions where the retrofit studs and horizontal bracing 
members are omitted (no two ladder braces bearing 
on a single retrofit stud). 

3. Where the existing studs on each side of an omitted 
horizontal brace have their wide face parallel to the 
gable end wall the retrofit studs at those locations 
and the retrofit stud at the omitted horizontal brace 
locations shall be 2x6 lumber for Retrofit Configu
ration A and 2x8 lumber for Retrofit Configuration 
B. 

4. Horizontal braces adjacent to the omitted horizontal 
brace shall be 2x6 lumber and be fastened to each 
existing roof or ceiling member crossed using three 
3-inch-long (76 mm) fasteners (#8 wood screws or 
lOd nails) as indicated in Figures C104.2(1) and 
C104.2(3) for gable end frames and Figures 
C104.2(2) and Cl04.2(4) for conventionally 
framed gable end walls. For Retrofit Configuration 
B, four fasteners shall be required on at least one of 
the connections between the horizontal brace and 
the existing roof and ceiling framing members. 

5. Ladder rungs shall be provided across the location 
of the omitted retrofit studs as indicated in Figure 
C104.2.4(1) for gable end frames and Figure 
C104.2.4(2) for conventionally framed gable end 
walls. 

6. Ladder rungs shall be minimum 2x4 lumber ori
ented with their wide face horizontal and spaced a 
maximum of 16 inches (41 cm) on center vertically. 

7. Where ladder rungs cross wall framing members 
they shall be connected to the wall framing mem
bers with a metal connector with a minimum capac
ity of 175 pounds (778 N) in the direction 
perpendicular to the gable end wall. 

8. Notching of the ladder rungs shall not be permitted 
unless the net depth of the framing member is a 
minimum of 31

/ 2 inches (89 mm). 
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EXISTING TRUSS 
GABLE END WALL 

REQUIRED 2x RETROFIT STUD 
(INCREASED SIZE), ATTACH TO 
EXISTING STUD WI MIN. 3' LONG 
FASTENERS@ 6" O.C. 

EXISTING TRUSS 
GABLE END WALL 

REQUIRED 2x RETROFIT STUD 
(INCREASED SIZE), ATTACH TO 
EXISTING STUD WI MIN. 3' LONG 
FASTENERS@ 6' O.C. 

HURRICANE TIE (MIN. 175 LB. CAPACITY) WI 1Y.' LONG 
FASTENERS (TYP) FROM EXISTING GABLE END STUD TO 
LADDER BLOCKING WHEN ANY EXISTING VERTICAL MEMBERS 
ARE PRESENT TO WHICH WALL SHEATHING IS ATTACHED 

\MIN, 2x4 LADDER RUNG BLOCKING 
' @ 12' 0.C. VERTICAL 

METAL FRAMING ANGLE (MIN.175 LB. 
CAPACITY PERPENDICULAR TO WALL) 
WI 1W LONG FASTENER (TYP) FROM 
RETROFIT STUD (INCREASED SIZE) TO 
LADDER BLOCKING 

MIN. 2x4 LADDER 
RUNG BLOCKING 
@ 12" VERTICAL 
SPACING 

HURRICANE TIE (MIN. 175 LB. 
CAPACITY) WI 1Y.' LONG 
FASTENERS (TYP) FROM 
EXISTING GABLE END STUD TO 
LADDER BLOCKING WHEN 
EXISTING VERTICAL MEMBER 
IS PRESENT 

ELEVATION VIEW 

METAL FRAMING 
ANGLE (MIN. 175 LB. 
CAPACITY PERPENDICULAR 
TOWALL)Wl1W 
LONG FASTENERS 
(TYP)FROM 
RETROFIT STUD 
(INCREASED SIZE) TO 
LADDER BLOCKING 

For SI: 1 inch = 25.4 mm; 1 pound= 4.4 N. 

[BS] FIGURE C104.2.4(1) 
LADDER BRACING FOR OMITTED RETROFIT STUD (GABLE END FRAME) 

EXISTING CONVENTJONALLV 
FRAMED GABLE 8'j0 WAlL 

l"'""~•iHiliiiiiii!i!!ii 

t 
J .. 

REQUIRED 2x RETROFIT STUD (IN'tREAS.EQ 
Sl2El, ATTACH ro· EXISTING STUD WI MIN. 
S" L9NI< FASTENl;;Rs @:6" 0.1'. 

EXISTING CONVENTIONAl.L Y -........._ i 
FRAMED GABLE END WALL ~ 

REQUIRED 2x RETROFf(STtJD (INCREASED 
SIZE), ATTACH TO EXISTING sruo WI MIN.· 
3" LON.G FASTENERS @ s• o.c':. 

HURRICANE TIE (MIN.176 LB. CAPACITY} W/1~1/4!' LONG 
FASTENERS (T'IP) FROM E;XISTING GABLE END sru.o TO 
LADDER BLOCKll'lG WHEN ANY EXISTING VERTICAL MEMBERS 
ARE PRESENTTOWHICHWALl. SHEATHING IS ATTACHED 

J 
MIN. 2x4 LADDER RUNG BLOCKING 
@ 12" O.C. VERTICAL 

METAL FRAMING ANGLE (MIN.175 LB. 
CAPACITY PERPENDICULAR TO WAlL) 
WI 1-114" LONG FASTENER (T'IP) FROM 
)lETROFIT sruo (INCREASED SIZE) TO 

PLAN VIEW LADDER BLOCKING . 

HURRICANE TIE (MIN. 176 LB. CAF ADITY) WI 1-114" LONG 
FASTENER.~ {TYP) FROM ID<JSTING GABLE END sruo TO LADDER 
~WCKING V\IHEN EXl!l:FJNG VERTICAL Ml'MBER IS PRJ;SENT 

MIN. 2xA LADDER 
RUNG BLOCKING 
@ 12" VERTICAL 
SPACING . 

METAL ffiAMING ANGLE (MIN. 
176 LB. CAFA.c·rrv 
PERPENDICULAR TO WALL) 
WI 1-114" LONG FASTENl;RS [TYPJ 
FROM RETROFIT sruo 
(INCREASED SIZE) TO .LADDER 
BLOCKING 

ELEVATION VIEW 

For SI: 1 inch= 25.4 mm; 1 pound= 4.4 N. 

[BS]FIGURE C104.2.4(2) 
LADDER BRACING FOR OMITTED RETROFIT STUD (CONVENTIONALLY FRAMED GABLE END) 
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[BS] C104.2.5 Short horizontal brace. Where condi
tions exist that prevent installation in accordance with Sec
tion C104.2.2, C104.2.3 or C104.2.4, the horizontal braces 
shall be permitted to be shortened provided installation is 
as indicated in Figure C104.2.5 and all of the following 
conditions are met 

1. The horizontal brace shall be installed across a min
imum of two framing spaces, extend a minimum of 
4 feet (1220 mm) from the gable end wall plus 21

/ 2 
inches (64 mm) beyond the farthest roof or ceiling 
framing member from the gable end, and be fas
tened to each existing framing member with three 
3-inch-long (76 mm) fasteners (#8 wood screws or 
lOd nails). 

2. An anchor block shall be fastened to the side of the 
horizontal brace in the second framing space from 
the gable end wall as shown in Figure Cl04.2.5. 
The anchor block lumber shall have a minimum 
edge thickness of 11

/ 2 inches (38 mm) and the depth 
shall be at a minimum the depth of the existing roof 
or ceiling framing member. Six 3-inch-long (76 
mm) fasteners (#8 wood screws or lOd nails) shall 
be used to fasten the anchor block to the side of the 
horizontal brace. 

3. The anchor block shall extend into the space 
between the roof or ceiling framing members a 
minimum of ori.e-half the depth of the existing
framing members at the location where the anchor 
block is installed. The anchor block shall be 
installed tightly between the existing framing mem
bers such that the gap at either end shall not exceed 
1
/ 8 inch (3.2 mm). 

4. The use of omitted horizontal braces using the 
method of Sectjon C104.2.3 adjacent to a short hor
izontal brace as defined in this section is not per
mitted. 

[BS] C104.2.6 Installation of horizontal braces onto 
webs of trusses. Where existing conditions preclude 
installation of horizontal braces on truss top or bottom 
chords they shall be permitted to be installed on truss webs 

. provided all of the following conditions are met. 

1. Horizontal braces shall be installed as close to the 
top or bottom chords as practical without altering 
the truss or any of its components and not more 
than three times the depth of the truss member to 
which it would ordinarily be attached. 

2. A racking block, comprised of an anchor block 
meeting the definition of anchor block of Section 
Cl02 or comprised of minimum 15

/ 32-inch (12 mm) 
plywood or 7

/ 16-inch (11.l mm) Oriented Strand 
Board (OSB), shall be fastened to the horizontal 
brace in the second framing space from the gable 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 4601 
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end wall. The racking block shall extend toward 
the roof or ceiling diaphragm so that the edge of the 
racking block closest to the diaphragm is within 1

/ 2 
the depth of the existing framing member from the 
diaphragm surface. · The racking block shall be 
attached to horizontal braces using six fasteners 
(No. 8 wood screws or lOd nails) of sufficient 
length to provide 11 

/ 2 inches (38 mm) of penetration 
into the horizontal brace. 

3. Racking blocks shall be permitted to be fastened to 
any face or edge of horizontal braces between each 
web or truss vertical posts to which a horizontal 
brace is attached. Racking blocks shall be permit
ted to be on alternate sides of horizontal braces. 

. Racking blocks shall be installed tightly between 
the lumber of truss members or truss plates such 
that the gap at either end shall be a maximum of 1/ 8 
inch (3.2 mm). 

[BS] C104.2.7 Alternative method of installation of 
horizontal braces at tmss ridges. Where conditions 
exist that limit or restrict installation of horizontal braces 
near the peak of the roof, ridge ties shall be added to pro- · 
vide support for the required horizontal brace. The top of 
additional ridge tie members shall be installed a maximum 
of 16 inches (406 mm) below the existing ridge line or 4 
inches (102 mm) below impediments. A minimum 2x4 
member shall be used for each ridge tie and fastening shall 
consist of two 3-inch-long (76 mm) wood screws, four 3-
inch-long (76 mm) lOd nails or two 31

/ 2-inch-long (89 
mm) 16d nails driven through and clinched at each top 
chord or web member intersected by the ridge tie as illus
trated in Figure Cl04.2.7. 

[BS] C104.2.8 Interrupted horizontal braces. Where 
conditions exist that prevent the installation of a continu
ous horizontal brace then horizontal braces shall be per
mitted to be interrupted using the methods shown in 
Figures C104.2.8(1), Cl04.2.8(2), and Cl04.2.8(3). For 
interruptions that occur in the attic framing space closest 
to the gable end, nine 3-inch (76 mm) fasteners shall be 
used to connect each section of the interrupted horizontal 
braces. For interruptions that occur in the second attic 
space from the gable erid, six 3-inch (76 mm) fasteners 
.shall be used to connect each section of the interrupted 
horizontal braces. For interruptions that occur in the attic 
framing space farthest from the gable end, three 3-inch (76 
mm) fasteners shall be used to connect each section of the 
interrupted horizontal braces. Horizontal braces shall be 
continued far enough to allow connections to three exist
ing roof framing members as shown in Figure 
Cl04.2.8(1), Cl04.2.8(2) or Cl04.2.8(3). Fasteners shall 
be spaced in accordance with Section Cl03.5.3. Horizon-. 
tal braces shall be the same width and depth as required 
for an uninterrupted member. 
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FLAT HORIZONTAL BRACE 

EXISTING FRAMING MEMBER 

FLAT HORIZONTAL BRACE W/ 
MIN. (3) 311 LONG FASTENERS @ 
CONNECTION TO EACH FRAMING. 
MEMBER 

EXISTING FRAMING MEMBER 

For SI: I inch= 25.4 mm. 
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Gl 
Gl 

PLAN VIEW 

ANCHOR BLOCKS ALLOWED AT ALL FRAMING 
SPACES EXCEPT THE SPACE CLOSEST TO THE 
GABLE END 

t "' 
C\l 

ANCHOR BLOCK (MIN. SIZE EQUIVALENT 
TO EXISTING FRAMING MEMBER), ATTACH 
TO HORIZONTAL BRACE W/ MIN: 3" LONG 
FASTENERS AT MIN. 2Y:z" SPACING 
BETWEEN FASTENERS AND TO END OF 
BLOCK 

MIN. (3) 3" LONG FASTENERS @ HORIZONTAL 
BRACE CONNECTION TO EACH FRAMING MEMBER 

ANCHOR BLOCK (MIN. SIZE EQUIVALENT 
TO EXISTING FRAMING MEMBER), ATTACH 
TO HORIZONTAL BRACE W/ MIN. (6) 3" LONG 
FASTENERS 

[BS] FIGURE C104.2.5 
ANCHOR BLOCK INSTALLATION 
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FLAT 2x4 HORIZONTAL BRACES 

INSTALL 2x4 COMPRESSION BLOCK (TIGHT 
FIT) BETWEEN CENTER EXISTING GABLE END 
STUD OR RETROFIT STUD (TOP AND BOITOM) 

APPENDIXC 

WHEN ADDITIONAL SUPPORTS ARE NEEDED FOR HORIZONTAL 
BRACE NEAR RIDGE, MIN. 2x4 RAFTER TIE, AITACH TO EACH 
INTERSECTING MEMBER . 

REQUIRED 2x RETROFIT STUD, ATTACH TO EXISTING 
STUD IN ACCORDANCE WITH SECTION C104.2.7 

2x4 COMPRESSION BLOCK OF 
REQUIRED LENGTH, ATTACH TO 
HORIZONTAL BRACE W/ REQUIRED 
NUMBER OF 3' LONG FASTENERS 

CENTER FLAT 2x4 HORIZONTAL BRACES @ 
SIDE OF CENTER EXISTING GABLE END 
STUD AND LINE WITH RETROFIT STUD 

GABLE END 
STUDS s3'-0" 

NO RETROFITS 
RETROFITS REQUIRED FOR 

GABLE END 
STUDS s3'-0' 

GABLE END STUDS> 3'-0" AND LESS THAN 16'-0" TALL . NO RETROFITS 

ELEVATION VIEW 

For SI: 1inch=25.4 mm; 1 foot= 304.8 mm. 

[BS] FIGURE C104.2.7 
DETAIL OF RETROFIT TIE INSTALLATION 

[BS] C104.2.9 Piggyback gable end frames. Piggyback 
gable end frames (gable end frames built in two sections 
one above the other) shall be permitted to be retrofitted if 
either of the following cases is true: 

1. The existing studs in both the upper gable end 
frames and the lower gable end frames to which 
wall sheathing, panel siding, or other wall covering 
are attached are sufficiently in line that retrofit 
studs can be installed and connections made 
between the two with retrofit stud(s). · 

2. Existing studs in the upper frame are not suffi
ciently in line with the studs in the frame below and 
the existing studs in the upper frame are 3 feet (91 
cm) or shorter. 

For Condition 1 both the lower stqd and the upper stud 
shall be retrofitted using the methods of Section C104.2. 
For Condition 2 the retrofit stud shall be connected to the 
lower studs using the methods of Section C104.2 and be 
continuous from the bottom horizontal brace to the top 
horizontal brace. No connection is required between the 
retrofit stud and the upper stud. In both conditions the 
bottom chor:d of the piggyback truss section shall be fas
tened to each retrofit stud using a connector with mini
mum axial capacity of 175 pounds (778 N). 

[BS] Cl04.3 Retrofit studs. Retrofit studs shall be installed 
in accordance with Section C104.3.l using one of the five 
methods of Sections C104.3.2, C104.3.3, C104.3.4, 
C104.3.5, or Cl04.3.6. Figure Cl04.3 shows these methods 

. of installation. For the Retrofit Configuration obtained from 

Table C104.2, the size of retrofit studs shall be as indicated in 
Table C104.4.1 or Table C104.4.2. Retrofit studs shall extend 
from the top of the lower horizontal brace to the bottom of the 
upper horizontal brace except that a maximum gap of 1/ 8 inch. 
(3.2 mm) is permitted at the bottom and 1

/ 2 inch (12.7 mm) at 
the top. Where wall sheathing, panel siding, or other wall 
covering is fastened to a conventionally framed gable end, 
retrofit studs shall be applied in accordance with Section 
C104.2.1. 

[BS] C104.3.1 Fastening. Where nail plates are not used, 
retrofit studs shall be attached to existing studs using 3-
inch (76 mm) fasteners at a maximum of 6 inches (152 
mm) on center but no closer than 21

/ 2 inches (64 mm) on 
center with fasteners no closer to ends of members than 
21

/ 2 inches (64 mm). 

[BS] C104.3.2 Method #1: Face-to-edge or face-to-face 
method. Retrofit studs shall be installed immediately 
adjacent to existing gable end wall studs as indicated in 
Figure Cl04.3(a). The retrofit studs shall overlap the edge 
or side of the existing stud by a minimum of 11

/ 4 inches 
(32 mm). Fasteners shall be installed as specified in Sec
tion C104.3.l. 

IBS] C104.3.3 Method #2: Face-to-face offset method. 
Retrofit studs shall be installed against the face of existing 
studs as indicated in Figure Cl04.3(b) such that the faces 
overlap a minimum of 11

/ 2 inches (38 mm) and the edge 
distance to fasteners is no less than 3

/ 4 inch (19.1 mm). 
Fasteners shall be installed as specified in Section 
C104.3.l. 
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SECTION VIEWS 

----- 3 FASTENERS""';. 

........... ....... ...... .. ......... _.............. .. ............. -·-··--·-·-·•'""- ................... .. ................................................................................... - ... -.. - ............. \ ................ - ... \:7.:................ .. ..... _ ........................... .. 

· \. 2-1/2" MIN. 
· CEILING DIAPHRAGM 

/ 

A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 
EACH WITH 3 FASTENERS 

-----+--+--+---. 3 FASTENERS ""':::;;;:::----------.... 

2-1/2" MIN. 
CEILING DIAPHRAGM 

OF 2 ROWS 2-1/2" APART . 

/

A TOTAL OF 6 FASTENERS 

EACH WITH 3 FASTENERS · 

(d) 2-1/2" MIN. 2-1/2" MIN. 2-1/2" MIN. 
CEILING DIAPHRAGM 

(e) 

ALL FASTENERS 3" 

For SI: I inch= 25.4 mm. 
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[BS] FIGURE C104.2.8(1) 
SPLICED HORIZONTAL BRACES 
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SECTION VIEWS 

A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 

APPENDIXC 

EACH WITH 3 FASTENERS 

3 FASTENERS ~ \ ( ..• \ 7 ...-------- 3 FASTENERS "-. 

.. _ .... ••- m -~~1i-~.~J1~-- .. ----- -- -~~~:~~N~ • H™H®m 

A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 

\EACH WITH 3 FASTENER/ 

3 FASTENERS"... 

CEILING DIAPHRAGM 

/, ...... -· ....... \ ......... ==---------==-~ 

-------------~ \ : 
\ / __ _:.:::, _./ 

2-1/2" MIN. 

A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 

/

EA. CH WITH 3 FASTENERS\ 
2-1/2"MIN ~ 

..=--t-~--------t--:f"-::=--, 

3 FASTENERS 2-1/2" MIN. 

\ 2-1/2" MIN. 

CEILING DIAPHRAGM 

3 FASTENERS~ 

- ______ · ___ _i 
\ 2-1/2" MIN. 

CEILING DIAPHRAGM 

3 FASTENERS ...---- 3 FASTENERS......_ 3 FASTENERS 

----- :J __________ ~!(~E).12~~~;;-~~7) 
CEILING DIAPHRAGM 

ALL FASTENERS 3" 

For SI:· 1 inch = 25.4 mm. 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 

[BS] FIGURE C104.2.8(2) 
SPLICED HORIZONTAL BRACES 
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SECTION VIEWS 

~ 
UJ 
w 
-' 

3FASTENERS 

/ 3 FASTENERS~ I (----.. \) \ /3 FASTENERS ~ 
~ '-' Ii 

! 
(k) 

Q 
z 
w 
·~ 

~ i 
(I) 

ALL FASTENERS 3" 

For SI: 1 inch= 25.4 mm. 

2-1/2" MIN. 2-1/2" MIN. 

CEILING DIAPHRAGM 

[BS] FIGURE C104.2.8(3) 
SPLICED HORIZONTAL BRACES 

[BS] C104.3.4 Method #3: Butted retrofit stud 
method. Provided that all of the following fastening con
ditions are met, retrofit studs shall be permitted to be 
butted by their edge to existing studs with the addition of 
nail plates as indicated in Figure C104.3(c) and Figure 
Cl04.3.4. 

150 

1. The narrow edge of retrofit studs shall be installed 
against the narrow or the wide face of existing 
studs. 

2. A minimum of two nail plates shall be used. 

3. Fasteners used to secure nail plates to studs shall be 
a minimum 1114 inches (32 mm) long (#8 wood 
screws or 8d nails). 

4. Fasteners placed in nail plates shall have a mini
mum end distance of 2112 inches (64 mm) for both 
studs and a maximum end distance of 6 inches (152 
mm) from the ends of the shorter stud. 

5. Fasteners shall have a minimum 112-inch (12.7 mm) 
edge distance. Fasteners shall be placed a maxi
mum of 1112 inches (38 mm) from the abutting ver
tical edges of existing studs and retrofit studs. 

6. There shall be at least three fasteners through nail 
plates into all existing and retrofit studs to which 
the nail plate is attached. 

7. Nail plates with three fasteners onto a single exist
ing or retrofit stud shall be spaced a maximum of 
15 inches (38 cm) on center. 

8. Nail plates with more than three fasteners onto a 
single existing or retrofit stud shall be spaced a 
maximum of 20 inches (51 cm) on center. 

4606 

9. Fasteners used to secure.nail plates shall be spaced 
vertically a minimum of 1112 inches (38 mm) on 
center. Staggered fasteners used to secure nail 
plates shall be spaced horizontally a minimum of 112 
inch (12.7 mm). 

[BS] C104.3.5 Method #4: Offset retrofit stud method. 
Retrofit studs may be offset from existing studs by use of 
nail plates as shown in Figure C104.3(d) such that the ver
tical corner of a retrofit stud shall align with the vertical 
corner of an existing stud as indicated in Figure C104.3(d) 
and Figure Cl04.3.4, and the fastening conditions of Sec
tion Cl04.3.4 are met. 

[BS] C104.3.6 Method #5~ Nailer with retrofit stud 
method. Retrofit studs and existing studs shall be permit
ted to be connected using noncontinuous 2x4 nailers as 
indicated in Figure Cl04.3(e) provided the following con
ditions are met. 

1. Both the existing stud and the retrofit stud shall be 
butted to nailers and both shall be fastened to the 
nailer with 3-inch-long (76 mm) fasteners (#8 wood 
screws or 8d nails). Fasteners connecting each stud 
to the nailer shall be a spaced 6 inches (152 mm) 
o.c. 

2. Fasteners into nailers from any direction shall be 
offset vertically by a minimum of 2112 inches (64 
mm). 

3. Fasteners into nailers shall be a minimum of 2112 
inches (64 mm) but not more than 6 inches (152 
mm) from the end of the shorter of the existing stud 
and retrofit stud to which they are fastened. 
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(a} 

(b} 

(c} 

(d) 

(e) 

TRUSS FRAMING 
PLAN VIEWS 

\ 
\ I 

E" /.\ 
I \ 

I \ 

I 
I 
I 
I 

CONVENTIONAL FRAMING 
PLAN VIEWS 

1 STUD FACES PERPENDICULAR TO WALL 

I 
I 
I 
I 

STUD FACES PARALLEL TO WALL 

I ,_ .-- - ~ .... -,.---___,,., 
o:: I -, "' a:: ES:>c: ~ 
O I ES,,::: <' 0 - - 0 

~--==-- I ,.,,, ....... ;:;; ,,,... ........ Ni 
,,... 0::....1 .... ,,... .... ....J - .... ....J 

,,... W....1 I RS'.._,,,,.. W....1 RS -_:.><.::::- W....1 
!;(~ I ,,...,,...--., t;;~ !;(~ 

~,,...-~~ W> I ,,,.. '-..._ @> -- W> 

METH9D #1: FACE TO EDGE OR TO FACE METHOD OF C104.3.2 

MINIMIJM 1-1/2" PENETRATION OF FASTENER INTO SECONDARY MEMBER 

I 
\ I 
\ I I 

E~ ~ I 

/\ffi....1 : 
I '!;(;i I 

~=~:::;;"";'\:~W $: I 

""-NAIL PLAT~ 
. I 

METHQD #4: OFFSET RETROFIT STUD METHOD OF C104.3.5 

MINIM~M 1-1/4" PENETRATION OF FASTENER INTO LUMBER 

THE FIGURES DO NOT REFLECT THE NUMBER OF REQUIRED FASTENERS OR SHOW HORIZONTAL BRACES OR STRAPS .. 
FASTENERS.SHALL BE PLACED MAXIMUM 6" ON CENTER AND A MINIMUM OF 2-1/2" FROM ENDS. 
3" FASTENERS CAN BE INSTALLED FROM EITHER SIDE OF LUMBER AS LONG AS THERE IS 1-1/2" FASTENER PENETRATION. 
ES INDICATES AN EXISTING STUD. RS INDICATES A RETROFIT STUD. N INDICATES A NAILER. 

For SI: I inch= 25.4 mm. 

[BS] FIGURE C104.3 
METHOD OF INSTALLING RETROFIT STUDS 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
4607 

151 



APPENDIXC 

ELEVATION VIEW 

1. MINIMUM OF TWO PLATES VERTICALLY 

3. THE CLOSEST FASTENER SHALL BE CONNECTING THE TWO STUDS 

A MINIMUM OF 2W' AND 
A MAXIMUM OF 6" FROM 
THE END OF THE SHORTER OF 
THE EXISTING OR RETROFIT--------------------------- ------------------
STUDS. 

4. FASTENERS ON EXISTING STUD SHALL BE 
A MINIMUM OF W' FROM EITHER EDGE. 

5.A SET OF FASTENERS SHALL 
BE A MINIMUM OF W' FROM 
THE EDGE NEARESTTHE 
EXISTING STUD AND 
A MAXIMUM OF 1W' 
FROM THE EDGE OF THE 
RETROFIT STUD NEAREST---~----+--1-__::::._--=--.c 
THE EXISTING STUD. 
SEE NOTE BELOW. 

6. IN LINE FASTENERS SHALL BE --------J=-=t=== 
SPACED VERTICALLY A MINIMUM 
0 F 1 W' ON CENTER. 

2. NAIL PLATE 

IN LINE FASTENERS SHALL BE S'HP~A:c:ED~====f=::;:;::==t=~=~ 
HORIZONTALLY A MINIMUM OF%" '----"I'----''"'"--' ...... _+---"...___. 
AND A MINIMUM OF 2Y..'' 

7. THE DISTANCE BETWEEN 
FASTENERS ON PLATES SHALL 
BEA MAXIMUM OF20"2 

ON CENTER. 

B. FASTENERS SHALL BE MINIMUM 
1 W' LONG (#8 WOOD 
SCREWS OR BD NAILS) 

STUD SIZES MAY DIFFER FROM THOSE SHOWN. 
DIAGONAL HATCHES INDICATE ALLOWABLE LATERAL RANGE 
FOR FASTENERS. 
THE RELATIONSHIP BETWEEN STUDS AND PLATES WILL VARY 
ACCORDING TO THE PARTICULARS OF THE METHOD USED. 

For SI: I inch= 25.4 mm. 

[BS]FIGURE C104.3.4 
NAIL PLATE FASTENING 

[BS] C104.3.7 Reduced depth of retrofit studs~ Retrofit 
studs may be reduced in depth by notching, tapering, or 
other methods at any number of locations along their 
length provided that all of the following conditions are 
met: 

1. Retrofit studs to be reduced in depth shall be sized 
such that the remaining minimum depth of member 
at the location of the notch (including cross-cut 
kerfs) shall be not less than that required by Table 
C104.4.1 or C104.4.2. 

2. Reduced in-depth retrofit stud shall not be spliced 
within 12 inches (30 cm) of the location of 
notches. Splice members shall not be notched. 

3. The vertical extent of notches shall not exceed 12 
inches (30 cm) as measured at the depth of location 
of reduced depth~ 

4. A reduced in-depth retrofit stud member shall be 
fastened to the side of the existing gable end wall 
studs in accordance with Section C104.3.1. Two 
additional 3-inch (76 mm) fasteners (#8 wood 
screws or lOd nails) shall be installed on each side 
of notches in addition to those required by Section 
C104.3. l.. 

[BS] Cl04.3.8 Retrofit stud splices. Retrofit studs 
greater than 8 feet (244 cm) in height may be field spliced 
in accordance with Figure Cl04.3.8. 

[BS] C104.4 Connection between horizontal braces and 
retrofit studs. Connections between horizontal braces and 
retrofit studs shall comply with Section C104.4.1 or 
C104.4.2. Each retrofit stud shall be connected to the top and 
bottom horizontal brace members with a minimum 20-gage 
11

/ 4-inch-wide (32 nirn) flat or coil metal strap with pre
punched holes for fasteners. Straps shall be fastened with 11

/ 4-

inch-long (32 mm) fasteners (#8 wood screws or 8d nails) 
with the number of fasteners as indicated in Tables Cl04.4.1 
and C104.4.2. Fasteners shall be no closer to the end of lum
ber than 21

/ 2 inches (64 mm). 

[BS] C104.4.1 L-bent strap method. Retrofit studs shall 
be connected to horizontal braces or to strong backs in 
accordance with Figure C104.2(1), C104.2(2) or C104.2.3, 
and shall comply with the following conditions. 

1. A strap shall be applied to the edges of a retrofit 
stud nearest the gable end wall and to the face of 
horizontal braces using at each end of the strap the 
number of fasteners specified in Table C104.4.1. 
Straps shall be long enough so that each strap 
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extends sufficient distance onto the vertical face of 
the retrofit stud that the fastener closest to the ends 
of the studs is a minimum of 21

/2 inches (64 mm) 
from the end of the stud. Straps shall be permitted 
to be twisted to accommodate the transition 
between the tops of retrofit studs and horizontal 
bracings following roof pitches. 

2. Compression blocks shall be installed on the hori
zontal braces directly against either the existing 
vertical gable end wall stud or the retrofit stud. 
Figure C104.2(1) (trusses) and Figure C104.2(2) 

5' 
"' fl. 

D 

~ 
ill 
w 
-' 

~ 
u.. 
0 

ELEVATION VIEW 

REQUIRED· 
CONNECTION TO 

HORIZONTAL BRACE 

EXISTING GABLE END STUD 

REQUIRED 2x RETROFIT 
STUD W/ 3" LONG 

FASTENERS @ 6" O.C. 

APPENDIXC 

(conventionally framed) show the installation of the 
compression block against the existing vertical 
gable end wall stud with the strap from the retrofit 
stud running beside the compression block. Com
pression blocks shall be permitted to be placed over 
straps. Compression blocks shall be fastened to the 
horizontal braces with at least the minimum num
ber of 3-inch-long (76 mm) fasteners (#8 wood 
screws or lOd nails) specified in Table Cl04.4. l. 
End and edge distances for fasteners shall be in 
accordance with Section Cl03.5.3. 

SECTION VIEW 

~1 : • I 

~ .. : 
. 1-

:r: 
Cl 

~ 

50" LONG SPLICE MEMBER 
(MATCH SIZE OF RETROFIT STUD) 
- CENTER ON SPLICE LOCATION 

. . . . 

INSTALL MINIMUM (27) 3" LONG 
FASTENERS F~OM SPLICE MEMBER 
TO RETROFIT STUD (EACH SIDE OF 

SPLICE LOCATION) 

REQUIRED 
CONNECTION TO 

HORIZONTAL BRACE 

NOTE· 

. . . . 
. . . . . . . . : 

SPLICE LOCATION MAY BE REQUIRED AT TOP OF GABLE END STUD IF HEIGHT> 11 '·0" TO 12'-0" 

For SI: 1 inch= 25.4 mm; 1 foot= 304.8 mm. 
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[BS] FIGURE C104.3.8 
RETROFIT STUD SPLICES 
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[BS] C104.4.2 U-bent strap method. Retrofit studs shall 
be connected to horizontal braces in accordance with Fig
ure C104.2(3) or C104.2(4), shall be limited to Retrofit 
Configurations A and B as defined in Table C104.2, and 
shall comply with the following conditions. 

1. Straps of sufficient length to meet the requirements 
for the number of fasteners in accordance with 
Table C104.4.2 and meet the end distance require
ments of Section C103.5.3 shall be shaped around 

· retrofit studs and fastened to the edges of horizbntal 
braces. Straps shall wrap the back edge of the ret
rofit stud snugly with a maximum gap of 1

/ 4 inch 
(6.4 mm). Rounded bends of straps shall be permit
ted. One fastener shall be installed that connects 
each strap to the side of the associated retrofit stud. 

2. The horizontal brace shall butt snugly against the 
retrofit stud with a maximum gap of 1

/ 4 inch (6.4 
mm). 

3. Straps shall be permitted to be twisted to accommo- . 
date the transition between the tops of retrofit studs 
and horizontal braces that follow the roof pitch. 

[BS] Cl04.5 Connection of gable end wall to wall below. 
The bottom chords or bottom members of wood-framed gable 
end walls shall be attached to the wall below using one of the 
methods prescribed in Sections C104.5.1 or C104.5.2. The 
particular method chosen shall correspond to the framing sys
tem and type of wall construction encountered. 

[BS] C104.5.1 Gable end frame. The bottom chords of 
the gable end frame shall be attached to the wall below 
using gusset angles. A minimum of two fasteners shall be 
installed into the bottom chord. The gusset angles shall be 

installed throughout the portion of the gable end where the 
gable end wall height is greater than 3 feet (91 cm) at the 
spacing specified in Table Cl04.5.1. Connection to the 
wall below shall be by one of the methods listed below: 

1. For a wood-frame wall below, a minimum of two 
fasteners shall be installed. The fasteners shall be 
of the same diameter and style specified by the gus
set angle manufacturer and sufficient length to 
extend through the double top plate of the wall 
below. 

2. For a concrete or masonry wall below without a sill 
plate, the type and number of fasteners into the wall 
shall be consistent with the gusset angle manufac
turer's specifications for fasteners installed in con
crete or masonry. 

3. For a concrete or masonry wall below with a 2x sill 
plate, the fasteners into the wall below shall be of 
the diameter and style specified by the gusset angle 
manufacturer for concrete or masonry connections; 
but, long enough to pass through the wood sill plate 
and provide the required embedment into the con
crete or masonry below. Alternatively, the gusset 
angle can be anchored to the sill plate using four 
each 11

/ 2-inch-long (38 mm) fasteners.of the same 
type as specified by the gusset angle manufacturer 
for wood connections, provided that the sill plate is 
anchored to the wall on each side of the gusset 
angle by a 1

/ 4-inch-diameter (6.4 mm) masonry 
screw with 23

/ 4 inches (70 mm) of embedment into 
the concrete or masonry wall. A 1

/ 4-inch (6.4 mm) 
washer shall be placed under the heads of the 
masonry screws. 

[BS] TABLE C104.4.1 
ELEMENT SIZING AND SPACING FOR L·BENT RETROFIT METHOD 

RETROFIT ELEMENTS 
A 

RETROFIT CONFIGURATION 

B c D 

Minimum size and number of Horizoritil Braces 2x4 2.x4 2x4 · · 2each 2x4 

Minimum size and number of Retrofit Studs 2x4 2x6 2x8 2each 2x 8 

Minimum number of fasteners connecting each end 
of straps to Retrofit Studs. or to Horizontal Braces #8 6 9 12 8 on each strap 
screws or lOd nails 11

/ 4" long 

Minimum number of fasteners to connect 
Compression Blocks to Horizontal Braces #8 screws 6 

I 8 10 12 
or lOd nails 3" long 

For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 

[BS] TABLE C104.4.2 
ELEMENT SIZING AND SPACING FOR U·BENT RETROFIT METHOD 

RETROFIT ELEMENTS 
A B 

RETROFIT CONFIGURATION 

c D 

Minimum size and number of 
2x4 2x4 2x4 2each2x4 

Horizontal Braces 

Minimum size and number of Retrofit Studs 2x4 2x6 2x8 2each2x8 

Minimum number of fasteners connecting 
6 7 7 6 on each side of strap 

Straps to each edge of Horizontal Braces #8 screws or lOd nails 11
// long 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 
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[BS] C104.5.2 Conventionally framed gable end wall. 
Each stud in a conventionally framed gable end wall, 
throughout the length of the gable end wall where the wall 
height is greater than 3 feet (.91 m), shall be attached to 
the bottom or sill plate using a stud to plate connector with 
minimum uplift capacity of 175 pounds (778 N). ·The bot
tom or sill plate shall then be connected to the wall below 
using one of the methods listed below: 

1. For a wood frame wall below, the sill or bottom 
plate shall be connected to the top plate of the wall 
below using 1

/ 4-inch-diameter (6.4 mm) lag bolt 
fasteners of sufficient length to penetrate the bot- . 
tom plate of the upper gable end wall and extend 
through the bottom top plate of the wall below. A 
washer sized for the diameter of the lag bolt shall 
be placed under the head of each lag bolt. The fas
teners shall be installed at the spacing indicated in 
Table Cl04.5.2. 

2. For a concrete or masonry wall below, the sill or 
bottom plate shall be connected to the concrete or 
masonry wall below using 1

/ 4-inch-diameter (6.4 
mm) concrete or masonry screws of sufficient 
length to provide 23

/ 4 inche\l (70 mm) of embed
ment into the top of the concrete or masonry wall. 

APPENDIXC 

A washer sized for the diameter of the lag bolt shall 
be placed under the head of each lag bolt. The fas
teners shall be installed at the spacing indicated in 
Table Cl04.5.2. 

[BS] TABLE C104.5.1 
SPACING OF GUSSET ANGLES 

EXPOSURE CATEGORY BASIC WIND SPEED SPACING OF GUSSET ANGLES 
(mph} (inches) 

c 140 3~ 

c 150 32 
c 165 28 
c 180 24 
c 190 20 
B 140 48 
B 150 40 
B 165 36 
B 180 30 
B 190 26 

For SI: l inch= 25.4 mm, l mile per hour= 0.45 mis. 

[BS] TABLE C104.5.2 
·SPACING OF LAG OR MASONRY SCREWS USED TO CONNECT SILL PLATE OF GABLE END WALL TO TOP OF THE WALL BELOW 

EXPOSURE CATEGORY BASIC WIND SPEED SPACING OF LAG OR MASONRY SCREWS 
(mph} (inches} 

c 140 19 
c 150 16 
c 165 14 
c 180 14 
c 190 10 

B 140 24 
B 150 20 
B 165 18 
B 180 15 
B 190 13 

For SI: 1 inch= 25.4 mm, l mile per hour= 0.45 mis. 
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CHAPTER C2 

ROOF DECK FASTENING FOR HIGH-WIND AREAS 

The provisions contai_ned in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 

SECTION·C201 
GENERAL 

[BS] C201.1 Purpose. This chapter provides prescriptive 
metho<js for partial structural retrofit of an existing building 
to increase its resistance to wind loads. It is intended for vol
untary use where tlie ultimate design wind speed, v;,11, deter
mined in accordance with Figure 1609.3(1) of the 
International Building Code exceeds 130 mph (58 mis)" and 
for reference by mitigation programs. The provisions of this 
chapter do not necessarily satisfy requirements for new con
struction. Unless specifically cited, the provisions of this 
chapter do not necessarily satisfy requirements for structural 
improvements triggered by addition, alteration, repair, 
change of occupancy, building relocation or other circum
stances. 

[BS] C201.2 .Eligible conditions. The provisions of this 
chapter are applicable only to buildings that meet the follow
ing eligibility requirements: 

1. Buildings assigned to Risk Category I or II in accor
dance with International Building Code Table 1604.5; 
or 

2. Buildings within the scope of the International Resi
dential Code. 

SECTION C202 
ROOF DECK ATTACHMENT FOR WOOD ROOFS 

[BS] C202.l Roof decking attachment for one· and two
family dwellings. For one- and two-family dwellings, fasten
ing shall be in accordance with Section C202. l.1 or C202. l .2 
as appropriate for the existing construction. The diameter of 
8d nails shall be a minimum of 0.131 inch (3 mm) and the 
length shall be a minimum of 21

/ 4 inches (57 mm) to qualify 
for the provisions of this section for existing nails regardless 
of head shape or head diameter. 

[BS] C202.1.l Sawn lumber or wood plank roofs. 
Roof decking consisting of sawn lumber or wood planks 
up to 12 inches (30 cm) wide and secured with at least two 
nails (minimum size 8d) to each roof framing member it 
crosses shall be deemed to be sufficiently connected. 
Sawn lumber or wood plank decking secured with smaller 
fasteners than 8d nails or with fewer than two nails (mini
mum size 8d) to each framing member it crosses shall be 
deemed sufficiently connected if fasteners are added such 
that two clipped head, round head, or ring shank nails 
(minimum size 8d) are in place on each framing member 
the nail crosses. 

[BS] C202.1.2 Wood structural panel roofs. For roof 
decking consisting of wood structural panels, fasteners 
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and spacings required in Table C202. l.2 are deemed to 
comply with the requirements of Section 707.3 of the 
International Existing Building Code. 

Supplemental fasteners as required by Table C202. l.2 
shall be 8d ring shank nails with round heads and the fol
lowing minimum dimensions: 

1. 0.113-inch-nominal (3 mm) shank diameter. 

2. Ring diameter a minimum of 0.012 inch (0.3 mm) 
greater than shank diameter. 

3. 16 to 20 rings per inch. 

4. A minimum 0.280-inch (7 mm) full round head 
diameter. 

5. Ring shank to extend a minimum of 11
/ 2 inches (38 

mm) from the tip of the nail. 

6. Minimum 21
/ 4-inch (57 mm) nail length. 
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[BS] TABLE C202.1.2 
SUPPLEMENT FASTENERS AT PANEL EDGES AND INTERMEDIATE FRAMING 

MAXIMUM MAXIMUM SUPPLEMENTAL 
EXISTING FASTENER SUPPLEMENTAL FASTENER SPACING FOR 

EDGE ZONE• FOR Vu11 > 160 MPH 
EXISTING FASTENERS SPACING (EDGE OR FASTENER SPACING 

INTERIOR ZONE• LOCATIONS FOR 
AND EXPOSURE C, OR Vu11 > INTERMEDIATE 

FOR 130 MPH< Vu1t:S 
MPH Vu1t > 140 MPH AND EDGE 180 MPH AND EXPOSURE B SUPPORTS) 140 MPH ZONES NOT COVERED BY THE 

COLUMN TO THE RIGHT 

Staples or 6d Any 6" o.c.h 6" o.c.h 
4" o.c.h at panel edges and 4" 
o.c.h at intermediate supports 

8d clipped head or round 
None necessary along edges of 

4" o.c.• at panel edges and 4" 
6" o.c. or less None necessary panels but 6" o.c.h at intermediate 

head smooth shank 
supports of panel 

o.c. a at intermediate supports 

8d clipped head or round 
6" o.c. or less None necessary None necessary 

4" o.c.' at panel edges and 4" 
head ring shank o.c.' at intermediate supports 

8d clipped head or round 
6" o.c. • along panel edges and 6" 

4'' o.c.• at panel edges and 4'' 
Greater than 6" o.c. 6" o.c.' o.c.b at intermediate supports of 

head smooth shank 
panel 

o.c: • at intermediate supports 

8d clipped head or round 
Greater than 6" o.c. 6" o.c.' 6" ci.c." 

4" o.c." at panel edges and 4" 
head ring shank o.c.' at intermediate supports 

For SI: 1 inch= 25.4 mm; 1 mile per hour= 0.447 mis. 
a. Maximum spacing determined based on existing fasteners and supplemental fasteners. 
b. Maximum spacing determined based on supplemental fasteners only. 
c. Interior zone = sheathing that is not located within 4 feet of the perimeter edge of the roof or within 4 feet of each side of a ridge. 
d. Edge zone = sheathing that is located within 4 feet of the perimeter edge of the roof and within 4 feet of each side of a ridge. 

; I 
\. 
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RESOURCE A 

GUIDELINES ON FIRE RATINGS OF 
ARCHAIC MATERIALS AND ASSEMBLIES 

Introduction 

The International Existing Building Code® (IEBC®) is a comprehensive code with the goal of addressing all aspects of work tak
ing place in existing buildings and providing user-friendly methods and tools for regulation and improvement of such buildings. 
This resource document is included within the cover of the IEBC with that goal in mind and as a step towards accomplishing that 
goal. 

In the process of repair and alteration of existing buildings, based on the nature and the extent of the work, the IEBC might 
require certain upgrades in the fire-resistance rating of building elements, at which time it becomes critical for the designers and 
the code officials to be able to determine the fire-resistance rating of the existing building elements as part of the overall evalua

. tion for the assessment of the need for improvements. This resource document provides a guideline for such an evaluation for 
fire~resistance ratings of archaic materials that are not typically found in the modern model building codes. 

Resource A is only a guideline and is not intended to be a document for specific adoption as it is not written in the format or 
language o.f ICC's International Codes and is not subject to the code development process. 

PURPOSE 

The Guideline on Fire Ratings of Archaic Materials and Assemblies focuses upon the fire-related performance of archaic con
struction. "Archaic" encompasses construction typical of an earlier time, generally prior to 1950. "Fire-related performance" 
includes fire resistance, flame spread, smoke production and degree of combustibility. 

The purpose of this guideline is to update the information which was available at the time of original construction, for use by 
architects, engineers and code officials when evaluating the fire safety of a rehabilitation project. In addition, information rele
vant to the evaluation of general classes of materials and types of construction is presented for those cases when documentation 
of the fire performance of a particular archaic materiaf or assembly cannot be found. 

It has been assumed that the building materials and their fastening, joining and incorporation into the building structure are 
sound mechanically. Therefore, some determination must be made that the original manufacture, the original construction prac
tice, and the rigors of aging and use have not weakened the building. This assessment can often be difficult because process and 
quality control was not good in many industries, and variations among locally available raw materials and manufacturing tech
niques often resulted in a product which varied widely in its strength and durability. The properties of iron and steel, for exam
ple, varied widely, depending on the mill and the process used. 

There is nothing inherently inferior about archaic materials or construction techniques. The pressures that promote funda
mental change are most often economic or technological matters not necessarily related to concerns for safety. The high cost of 
labor made wood lath and plaster uneconomical. The high cost of land and the congestion of the cities provided the .impetus for 
high-rise construction. Improved technology made it possible. The difficulty with archaic materials is not a question of suitabil-
ity, but familiarity. · 

Code requirements for the fire performance of key building elements (e.g., walls, floor/ceiling assemblies, doors, shaft enclo
sures) are stated in performance terms: hours of fire resistance. It matters not whether these elements were built in 1908 or 1980, 
only that they provide the required degree of fire resistance. The level of performance will be defined by the local community, 
primarily through the enactment of a building or rehabilitation code. This guideline is only a tool to help evaluate the various 
building elements, regardless of what the level of performance is re9uired to be. 

The problem with archaic materials is simply that documentation of their fire perforll,1ance is not readily available. The appli
cation of engineering judgment is more difficult because building officials may not be familiar with the materials or construction 
method involved. As a result, either a full-scale fire test is required or the archaic construction in question removed and replaced. 
Both alternatives are time consuming and wasteful. 

This guideline and the accompanying appendix are designed to help fill this information void. By providing the necessary 
documentation, there will be a firm basis for the continued acceptance of archaic materials and assemblies. 
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1 
FIRE-RELATED PERFORMANCE OF ARCHAIC 

MATERIALS AND ASSEMBLIES 

1.1 
FIRE PERFORMANCE MEASURES 

This guideline does not specify the level of performance 
required for the various building components. These require
ments are controlled by the building occupancy and use and 
are set forth in the local building or rehabilitation code. 

The fire resistance of a given building element is estab
lished by subjecting a sample of the assembly to a "standard" 
fire test which follows a "standard" time-temperature curve. 
This test method has changed little since the 1920s. The test 
results tabulated in the Appendix have been adjusted to 
reflect current test methods. 

The current model bµilding codes cite other fire-related 
properties not always tested for in earlier years: flame spread, 
smoke production, and degree of combustibility. However, 
they can generally be assumed to fall within well defined val
ues because the principal combustible component of archaic 
materials is cellulose. Smoke production is more important 
today because of the increased use of plastics. However, the 
early flame spread tests, developed in the early 1940s, also 
included a test for smoke production. 

I 

"Plastics," one of the most important classes of contempo
rary materials, were not found in the review of archaic mate
rials. If plastics are to be used in a rehabilitated building, they 
should be evaluated by contemporary standards. Information 
and documentation of their fire-related properties and perfor
mance is widely available. 

Flame spread, smoke production and degree of combusti
bility are discussed in detail below. Test results for eight 
common species of lumber, published in an Underwriter's 
Laboratories' report (104), are noted in the following table: 

TUNNEL TEST RES UL TS FOR EIGHT SPECIES OF LUMBER 

SPECIES OF LUMBER FLAME FUEL SMOKE 
SPREAD CONTRIBUTED DEVELOPED 

Western White Pine 75 50-60 50 

Northern White Pine 120-215 120-140 60-65 

Ponderosa Pine 80-215 120-135 100-110 

Yellow Pine 180-190 130-145 275-305 

Red Gum 140-155 1
1
25-175 40-60 

Yellow Birch 105-110 100-105 45-65 

Douglas Fir 65-100 50-80 10-100 

Flame Spread 

The flame spread of interior finishes is most often mea
sured by the ASTM E 84 "tunnel test." This test measures 
how far and how fast the flames spread across the surface of 
the test sample. The resulting flame spread rating (FSR) is 
expressed as a number on a continuous scale where cement
asbestos board is 0 and red oak is 100. (Materials with a 
flame spread greater than red oak have an FSR greater than 

100.) The scale is divided into distinct groups or classes. The 
most commonly used flame spread classifications are: Class I 
or A*, with a 0-25 FSR; Class II or B, with a 26-75 FSR; and 
Class ill or C, with a 76-200 FSR. The NFPA Life Safety 
Code also has a Class D (201-500 FSR) and Class E (over 
500 FSR) interior finish. 

These classifications are typically used in modem building 
codes to restrict the rate of fire spread. Only the first three 
classifications are normally permitted, though not all classes 
of materials can be used in all places throughout a building. 
For example, the interior finish of building materials used in 
exits or in corridors leading to exits is more strictly regulated 
than materials used within private dwelling units. 

In general, inorganic archaic materials (e.g., bricks or tile) 
can be expected to be in Class I. Materials of whole wood are 
mostly Class II. Whole wood is defined as wood used in the 
same form as sawn from the tree. This is in contrast to the 
contemporary reconstituted wood products such as plywood, 
fiberboard, hardboard, cir particle board. If the organic 
archaic material is not whole wood, the flame spread classifi
cation could be well over 200 and thus would be particularly 
unsuited for use in exits and other critical locations in a build
ing. Some plywoods and various wood fiberboards have 
flame spreads over 200. Although they can be treated with 
fire retardants to reduce their flame spread, it would be advis
able to assume that all such products have a flame spread 
over 200 unless there is information to the contrary. 

Smoke Production 

The evaluation of smoke density is part of the ASTM E 84 
tunnel test. For the eight species of lumber shdwn in the table 
above, the highest levels are 275-305 for Yellow Pine, but 
most of the others are less smoky than red oak which has an 
index of 100. The advent of plastics caused substantial 
increases in the smoke density values measured by the tunnel 
test. The ensuing limitation of the smoke production for wall 
and ceiling materials by the model building codes has been a 
reaction to the introduction of plastic materials. In general, 
cellulosic materials fall in the 50-300 range of smoke density 
which is below the general limitation of 450 adopted by many · 
codes. 

Degree of Combustibility 

The model building codes tend to define "noncombustibil
ity" on the basis of having passed ASTM E 136 or if the 
material is totally inorganic. The acceptance of gypsum wall
board as noncombustible is based on limiting paper thickness 
to not over 1

/ 8 inch and a 0-50 flame spread rating by ASTM 
E 84. At times there were provisions to define a Class I or A 
material (0-25 FSR) as noncombustible, but this is not cur
rently recognized by most model building codes. 

If there' is any doubt whether or not an archaic material is 
noncombustible, it would be appropriate to send out samples 
for evaluation. If an archaic material is determined to be non
combustible according to ASTM E 136, it can be expected 
that it will not contribute fuel to the fire. 

* Some codes are Roman numerals, others use letters. 

160 4616 2015 INTERNATIONAL EXISTING BUILDING CODE® 



1.2 
COMBUSTIBLE CONSTRUCTION TYPES 

One of the earliest forms of timber construction used exte
rior load-bearing masonry walls with columns and/or wooden 
walls supporting wooden beams and floors in the interior of 
the building. This form of construction, often called "mill" or 
"heavy timber" construction, has approximately 1 hour fire 
resistance. The exterior walls will generally contain the fire 
within the building. 

With the development of dimensional lumber, there was a 
switch from heavy timber to "balloon frame" construction. 
The balloon frame uses load-bearing exterior wooden walls 
which have long timbers often extending from foundation to 
roof. When longer lumber became scarce, another form of 
construction, "platform" framing, replaced the balloon fram
ing. The difference between the two systems is significant 
because platform framing is automatically fire-blocked at 
·every floor while balloon framing commonly has concealed 
spaces that extend unblocked from basement to attic. The 
architect, engineer, and code official must be alert to the 
details of construction and the ease with which fire can 
spread in concealed spaces. 

2 
BUILDING EVALUATION 

A given rehabilitation project will most likely go through 
several stages. The preliminary evaluation process involves 
the designer in surveying the prospective building. The fire 
resistance of existing building materials and construction sys
tems is identified; potential problems are noted for closer 
study. The final evaluation phase includes: developing design 
solutions to upgrade the fire resistance of building elements, 
if necessary; preparing working drawings and specifications; 
and the securing of the necessary code approvals. 

2.1 
PRELIMINARY EVALUATION 

A preliminary evaluation should begin with a building sur
vey to determine the existing materials, the general arrange
ment of the structure and the use of the occupied spaces, and 
the details of construction. The designer needs to know "what 
is there" before a decision can be reached about what to keep 
and what to remove during the rehabilitation process. This 
preliminary evaluation should be as detailed as necessary to 
make initial plans. The fire-related properties need to be 
determined from the applicable building or rehabilitation 
code, and the materials and assemblies existing in the build
ing then need to be evaluated for these properties. Two work 
sheets are shown below to facilitate the preliminary evalua
tion. 

Two possible sources of information helpful in the prelim
inary evaluation are the original building plans and the build
ing code in effect at the time of original construction. Plans 
may be on file with the local building department or in the 
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offices of the original designers (e.g., architect, engineer) or 
their successors. 'If plans are available, the investigator should 
verify that the building was actually constructed as called for 
in the plans, as well as incorporate any later alterations or 
changes to the building. Earlier editions of the local building 
code should be on file with the building official. The code in 
effect at the time of construction will contain fire perfor
mance criteria. While this is no guarantee that the required 
performance was actually provided, it does give the investi
gator some guidance as to the level of performance which 
may be expected. Under some code administration and 
enforcement systems, the code in effect at the time of con
struction also defines the level of performance that must be 
provided at the time of rehabilitation. · · 

Figure 1 illustrates one method for organizing preliminary 
field notes. Space is provided for the materials, dimensions, 
and condition of the principal building elements. Each floor 

. of the structure should be visited and the appropriate informa
tion obtained. In practice, there will often be identical materi
als and construction on every floor, but the exception may be 
of vital importance. A schematic diagram should be prepared 
of each floor showing the layout of exits and hallways and 
indicating where each element described in the field notes fits 
into the structure as a whole. The exact arrangement of inte
rior walls within apartments is of secondary importance from 
a fire safety point of view and need not be shown on the 

· drawings unless these walls are required by code to have a 
fire resistance rating. · 

The location of stairways and elevators should be clearly 
marked on the drawings. All exterior means of escape (e.g., 
fire escapes) should be identified.1 

The following notes explain the entries in Figure 1. 

Exterior Bearing Walls: Many old buildings utilize heavily 
constructed walls to support the floor/ceiling assemblies at 
the exterior of the building. There may be columns and/or 
interior bearing walls within the structure, but the exterior 
walls are an important factor in assessing the fire safety of a 
building. 

The field investigator should note how the floor/ceiling 
assemblies are supported at the exterior of the building. If 
columns are incorporated in the exterior walls, the walls may 
be considered nonbearihg. 

Interior Bearing Walls: It may be difficult to determine 
whether or not an interior wall is load bearing, but the field 
investigator should attempt to make this determination. At a 
later stage of the rehabilitation process, this question will 
need to be determined exactly. Therefore, the field notes 
should be as accurate as possible. 

Exterior Non bearing Walls: The fire resistance of the exterior 
walls is important for two reasons. These walls (both bearing 
and nonbearing) are depended upon to: a) contain a fire 
within the building of origin; orb) keep an exterior fire out
side the building. It is therefore important to indicate on the 
drawings where any openings are located as well as the mate
rials and construction of all doors or shutters. The drawings 

1. Problems providing adequate exiting are discussed at length in the Egress Guideline for Residential Rehabilitation. 
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should indicate the presence of wired glass, its thickness and 
framing, and identify the materials used for windows and 
door frames. The protection of openings adjacent to exterior 

I means of escape (e.g., exterior stairways, fire escapes) is par
ticularly important. The ground floor drawing should locate 
the building on the property and indicate the precise distances 
to adjacent buildings. 

Interior Nonbearing Walls (Partitions): A partition is a "wall 
that extends from floor to ceiling and subdivides space within 
any story of a building." (48) Figure 1 has two categories (A 
& B) for Interior Nonbearing Walls (Partitions) which can be 
used for different walls, such as hallway walls as compared to 
inter-apartment walls. Under some circumstances there may 
be only one type of wall construction; in others, three or more 
types of wall construction may occur. 

The field investigator should be alert for differences in 
function as well as in materials and construction details. In 
general, the details within apartments are not as important as 

I the major exit paths and exit stairways. The preliminary field 
investigation should attempt to determine the thickness of all 
walls. A term introduced below called "thickness design" will 
depend on an accurat~ (± 1

/ 4 inch) determination. Even 
though this initial field survey is called "preliminary," the 
data generated should be as accurate and complete as possi
ble. 

The field investigator should note the exact location from 
which observations are recorded. For instance, if a hole is 

I found through a wall enclosing an exit stairway which allows 
a cataloguing of the construction details, the field investiga
tion notes should reflect the location of the "find." At the pre
liminary stage it is not necessary to core every wall; the 

interior details of construction can usually be determined at 
some location. 

Structural Frame: There may or may not be a complete skele
tal frame, but usually there are columns, beams, trusses, or 
other like elements. The dimensions and spacing of the struc
tural elements should be measured and indicated on the draw
ings. For instance, if there are 10-inch square columns 
located on a 30-foot square grid throughout the building, this 
should be.noted. The structural material and cover or protec
tive materials should be identified wherever possible. The 
thickness of the cover materials should be determined to an 
accuracy of± 1

/ 4 inch. As discussed above, the preliminary 
field survey usually relies on accidental openings in the cover 
materials rather than a systematic coring technique. . 

Floor/Ceiling Structural Systems: The span between supports 
should be measured. If possible, a sketch of the cross-section 
of the system should be made. If there is no location where 
accidental damage has opened the floor/ceiling construction 
to visual inspection, .it is necessary to make such an opening. 
An evaluation of the fire resistance of a floor/ceiling assem
bly requires detailed knowledge of the materials and their 
arrangement. Special attention should be paid to the cover on 
structural steel elements and the condition of suspended ceil
ings and similar membranes. 

Roofs: The preliminary field survey of the roof system is ini
tially concerned with water-tightness. However, once it is 
apparent that the roof is sound for ordinary use and can be 
retained in the rehabilitated building, it becomes necessary to 
evaluate the fire performance. The field investigator must 
measure the thickness and identify the types of materials 
which have been used. Be aware that there may be several 
layers of roof materials. 

FIGURE 1 
PRELIMINARY EVALUATION FIELD NOTES 

BUILDING ELEMENT MATERIALS THICKNESS CONDITION NOTES 

Exterior Bearing Walls 

Interior Bearing Walls 

Exterior Nonbearing Walls 

Interior Nonbearing IA 
Walls or Partitions: IB 
Structural Frame: 
Columns 

BeaJTis 

Other 

Floor/Ceiling 
Structural System 
Spanning 

Roofs 

Doors (including fraJTie and hardware): 
a) Enclosed vertical exitway 

b) Enclosed horizontal exitway 

c) Other 
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Doors: Doors to stairways and hallways represent some of the 
most important fire elements to be considered within a build
ing. The uses of the spaces ·separated largely controls the 
level of fii:e performance necessary. Walls and doors enclos-

1 ing stairways or elevator shafts would normally require a 
higher level of performance than between the bedroom and 
bath. The various uses are differentiated in Figure 1. 

Careful measurements of the thickness of door panels 
must be made, and the type of core material within each door 
must be determined. It should be noted whether doors have 
self-closing devices; the general operation of the doors 
should be checked. The latch should engage and the door 
should fit tightly in the frame. The hinges should be in good 
condition. If glass is used in the doors, it should be identified 
as either plain glass or wired glass mounted in either a wood 
or steel frame. 

'Materials: The field investigator should be able to identify 
ordinary building materials. In situations where an unfamiliar 
material is found, a sample should be obtained. This sample 
should measure at least 10 cubic inches so that an AS'IM E 
136 fire test can be conducted to determine if it is combusti
ble. 

Thickness: The thickness of all materials should be measured 
accurately since, under certain circumstances, the level of fire 
resistance is very sensitive to the material thickness. 
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Condition: The method of attaching the various layers and 
facings to one another or to the supporting structural element 
should be noted under the appropriate building element. The 
"secureness" of the attachment and the general condition of 
the layers and facings should be noted here. 

Notes: The "Notes" column can be used for many purposes, 
but it might be a good idea to make specific references to 
other field notes or drawings. 

After the building survey is completed, the data collected 
must be analyzed. A suggested work sheet for organizing this · 
information is given below as Figure 2. 

The required fire resistance and flame spread for each 
building element are normally established by the local build
ing or rehabilitation code. The fire performance of the exist
ing materials and assemblies should then be estimated, using 
one of the techniques described below. If the fire perfor
mance of the existing building element(s) is equal to or 
greater than that required, the materials and assemblies may 
remain. If the fire performance is less than required, then cor
rective measures must be taken. 

The most common methods of upgrading the level of pro
tection are to either remove and replace the existing building 
element(s) or to repair and upgrade the existing materials and 
assemblies. Other fire protection measures, such as automatic 
sprinklers or detection and alarm systems, also could be con-

FIGURE2 
PRELIMINARY EVALUATION WORKSHEET 

REQUIRED FIRE REQUIRED ESTIMATED FIRE ESTIMATED METHOD OF 
ESTIMATED 

BUILDING ELEMENT 
RESISTANCE FLAME SPREAD RESISTANCE FLAME SPREAD UPGRADING 

UPGRADED NOTES 
PROTECTION 

Exterior Bearing 
Walls 

Interior Bearing 
Walls 

Exterior Nonbearing 
Walls 

Interior A 
Nonbearing 
Walls or B 
Partitions: 

Structural Frame: 
·Columns 

Beams 

Other 

Floor/Ceiling 
Structural System 
Spanning· 

Roofs 

Doors (including frame and 
hardware): 
a) Enclosed vertical exitway 

b) Enclosed horizontal 
exitway 

c) Others 
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sidered, though they are beyond the scope of this guideline. If 
the upgraded protection is still less than that required or 
deemed to be acceptable, additional corrective measures must 
be taken. This process must continue until an acceptable level 
of performance is obtained. 

2.2 
FIRE RESISTANCE OF EXISTING BUILDING 
ELEMENTS 

The fire resistance of the existing building elements can be 
estimated from the tables and histograms contained in the 
Appendix. The Appendix is organized first by type of build
ing element: walls, columns, floor/ceiling assemblies, beams, 
and doors. Within each building element, the tables are orga
nized by type of construction (e.g., masonry, metal, wood 
frame), and then further divided by minimum dimensions or 
thickness of the building element. 

A histogram precedes every table that has 10 or more . 
entries. The X-axis measures fire resistance in hours; the Y
axis shows the number of entries in that table having a given 
level of fire resistance. The histograms also contain the loca
tion of each entry within that table for easy cross-referencing. 

The histograms, because they are keyed to the tables, can 
speed the preliminary investigation. For example, Table 
1.3.2, Wood Frame Walls 4" to Less Than 6" Thick, contains 
96 entries. Rather than study each table entry, the histogram 
shows that every wall assembly listed in that table has a fire 
resistance of less than 2 hours. If the building code required 
the wall to have 2 hours fire resistance, the designer, with a 
minimum of effort, is made aware of a problem that requires 
closer study. 

Suppose the code had only required a wall of 1 hour fire 
resistance. The histogram shows far fewer complying ele
ments (19) than noncomplying ones (77). If the existing 
assembly is not one of the 19 complying entries, there is a 
strong possibility the existing assembly is deficient. The his~ 
tograms can also be used in the converse situation. If the 
existing assembly is not one of the smaller number of entries 
with a lower than required fire resistance, there is a strong 
possibility the existing assembly will be acceptable. 

At some point, the existing building component or assem
bly must be located within the tables. Otherwise, the fire 
resistance must be determined through one of the other tech
niques presented in the guideline. Locating the building com
ponent in the Appendix Tables not only guarantees the 
accuracy of the fire resistance rating, but also provides a 
source of documentation for the building official. · 

2.3 
EFFECTS OF PENETRATIONS IN FIRE 
RESISTANT ASSEMBLIES 

There are often many features in existing walls or floor/ceil
ing assemblies which were not induded in the original certifi
cation or fire testing. The most common examples are pipes 
and utility wires passed through holes poked through an 
assembly. During the life of the building, many penetrations 

are added, and by the time a building is ready for rehabilita
tion it is not sufficient to just consider the fire resistance of 
the assembly as originally constructed. It is necessary to con
sider all penetrations and their relative impact upon fire per
formance. For instance, the fire resistance of the corridor wall 
may be less important than the effect of plain glass doors or 
transoms. In fact, doors are the most important single class of 
penetrations. 

A fully developed fire generates substantial quantities of 
heat and excess gaseous fuel capable of penetrating any holes 
which might be present in the walls or ceiling of the fire com
partment. In general, this leads to a severe degradation of the 
fire resistance of those building elements and to a greater 
potential for fire spread. This is particularly applicable to 
penetrations located high in a compartment where the posi
tive pressure of the fire can force the unburned gases through 
the penetration. 

Penetrations in a floor/ceiling assembly will generally 
completely negate the barrier qualities of the assembly and 
will lead to rapid spread of fire to the space above. It will not 
be a problem, however, if the penetrations are filled with non
combustible materials strongly fastened to the structure. The 
upper half of walls are similar to the floor/ceiling assembly in 
that a positive pressure can reasonably be expected in the top 
of the room, and this will push hot and/or burning gases 
through the penetration unless it is completely sealed. 

Building codes require doors installed in fire resistive 
walls to resist the passage of fire for a specified period of 
time. If the door to a fully involved room is not closed, a large 
plume of fire will typically escape through the doorway, pre
venting anyone from using the space outside the door while 
allowing the fire to spread. This is why door closers are so 
important. Glass in doors and transoms can be expected to 
rapidly shatter unless constructed of listed or approved wire 
glass in a steel frame. As with other building elements, pene
trations or nonrated portions of doors and transoms must be 
upgraded or otherwise protected. 

Table 5 .1 in Section V of the Appendix contains 41 entries 
of doors mounted in sound tightfitting frames. Part 3.4 below 
outlines one procedure for evaluating and possibly upgrading 
existing doors. 

3 
FINAL EVALUATION AND DESIGN SOLUTION 

The final evaluation begins after the rehabilitation project 
has reached the final design stage and the choice is made to 
keep certain archaic materials and assemblies in the rehabili
tated building. The final evaluation process is essentially a 
more refined and detailed version of the preliminary evalua
tion. The specific fire resistance and flame spread require
ments are determined for the project. This may involve local 
building and fire officials reviewing the preliminary evalua
tion as depicted in Figures 1 and 2 and the field drawings and 
notes. When necessary, provisions must be made to upgrade 
existing building elements to provide the required level of fire 
performance. 
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There are several approaches to design solutions that can 
make possible the continued use of archaic materials and 
assemblies in the rehabilitated structure. The simplest case 
occurs when the materials and assembly in question are found 
within the Appendix Tables and the fire performance proper
ties satisfy code requirements. Other approaches must be 
used, though, if the assembly cannot be found within the 
Appendix or the fire performance needs to be upgraded. 
These approaches have been grouped into two classes: exper
imental and theoretical. 

3.1 
THE EXPERIMENTAL APPROACH 

If a material or assembly found in a building is not listed 
in the Appendix Tables, there are several other ways to evalu
ate fire performance. One approach is to conduct the appro
priate fire test(s) and thereby determine the fire-related 
properties directly. There are a number of laboratories in the 
United States which routinely conduct the various fire tests. 
A current list can be obtained by writing the Center for Fire 
Research, National Bureau of Standards, Washington, D.C. 
20234. 

The contract with any of these testing laboratories should 
require their observation of specimen preparation as well as 
the testing of the specimen. A complete description of where 
and how the specimen was obtained from the building, the 
transportation of the specimen, and its preparation for testing 
should be noted in detail so that the building official can be 
satisfied that the fire test is representative of the actual use. 

The test report should describe the fire test procedure and 
the response of the material or assembly. The laboratory usu
ally submits a cover letter with the report to describe the pro
visions of the fire test that were satisfied by the material or 
assembly under investigation. A building official will gener
ally require this cover letter, but will also read the report to 
confirm thanhe material or assembly complies with the code 
requirements. Local code officials should be involved in all 
phases of the testing process. 

The experimental approach can be costly and time con
suming because specimens must be taken from the building 
and transported to the testing laboratory. When a load bearing 
assembly has continuous reinforcement, the test specimen 
must be removed from the building, transported, and tested in 
one piece. However, when the fire performance cannot be 
determined by other means, there may be· no alternative to a 
full-scale test. 

A "nonstandard" small-scale test can be used in special 
cases. Sample sizes need only be 10-25 square feet (0.93-2.3 
m2

), while full-scale tests require test samples of either 100 or 
180 square feet (9.3 or 17 m2

) in size. This small-scale test is 
best suited for testing nonload-bearing assemblies against 
thermal transmission only. 
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3.2 
THE THEORETICAL APPROACH 

There will be instances when materials and assemblies in a 
building undergoing rehabilitation cannot be found in the 
Appendix Tables. Even where test results are available for 
more or less similar construction, the proper classification 
may not be immediately apparent. Variations in dimensions, 
loading conditions, materials, or workmanship may markedly 
affect the performance of the individual building elements, 
and the extent of such a possible effect cannot be evaluated 
from the tables. 

Theoretical methods being developed offer an alternative 
to the full-scale fire tests discussed above. For example, Sec
tion 4302(b) of the 1979 edition of the Uniform Building 
Code specifically allows an engineering design for fire resis
tance in lieu of conducting full-scale tests. These techniques 
draw upon computer simulation and mathematical modeling, 
thermodynamics, heat-flow analysis, and materials science to 
predict the fire performance of building materials and assem
blies. 

One theoretical method, known as the "Ten Rules of Fire 
Endurance Ratings," was published by T. Z. Harmathy in the 
May, 1965 edition of Fire Technology. (35) Harmathy's 
Rules provide a foundation for extending the data within the 
Appendix Tables to analyze or upgrade current as well as 
archaic building materials or assemblies. 

HARMATHY'S TEN RULES 

Rule 1: The "thermal"1 fire endurance of a construction 
consisting of a number of parallel layers is greater than the 
sum of the "thermal" fire endurances characteristic of the 
individual layers when exposed separately to fire. 

The minimum performance· of an untested assembly can 
be estimated if the fire endurance of the individual compo
nents is known. Though the exact rating of the assembly can
not be stated, the endurance of the assembly is greater than 
the sum of the endurance of the components. · 

When a building assembly or component is found to be 
deficient, the fire endurance can be upgraded by providing a 
protective membrane. This membrane could be a new layer of 
brick, plaster, or drywall. The fire endurance of this mem
brane is called the "finish rating." Appendix Tables 1.5.1 and 
1.5 .2 contain the finish ratings for the most commonly 
employed materials. (See also the notes to Rule 2). 

The test criteria for the finish rating is the same as for the 
thermal fire endurance of the total assembly: average temper
ature increases of 250°F (121°C) above ambient or 325°F 
(163°C) above ambient at any one place with the membrane 
being exposed to the fire. The temperature is measured at the 
interface of the assembly and the protective membrane. 

Rule 2: The fire endurance of a construction does not 
decrease with the addition of further layers. 

1. The ''thermal" fire endurance is the time at which the average temperature on the unexposed side of a construction exceeds its initial value by 250° when the 
other side is exposed to the "standard" fire specified by ASTM Test Method E-19. 
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Harmathy notes that this rule is a consequence of the pre
vious rule. Its validity follows from the fact that the addi
tional layers increase both the resistance to heat flow and the 
heat capacity of the construction. This, irt turn, reduces the 
rate of temperature rise at the unexposed surface. . 

This rule is not just restricted to "thermal" performance 
but affects the other fire test criteria: direct flame passage, 
cotton waste ignition, and load bearing performance. This 
means that certain restrictions must be imposed on the mate
rials to be added and on the loading conditions. One restric
tion is that a new layer, if applied to the exposed surface, 
must not produce additional thermal stresses in the construc
tion, i.e., its thermal expansion characteristics must be similar 
to those of the adjacent layer. Each new layer must also be 
capable of contributing enough additional strength to the 
assembly to sustain the added dead load. If this requirement is 
not fulfilled, the allowable live load must be reduced by an 
amount equal to the weight of the new layer. Because of these 
limitations, this rule should not be applied without careful 
consideration. 

Particular care must be taken if the material added is a 
good thermal insulator. Properly located, the added insulation 
could improve the "thermal" performance of the assembly. 
Improperly located, the insulation could block necessary ther
mal transmission through the assembly, thereby subjecting 
the structural elements to greater temperatures for longer 
periods of time, and could cause premature structural failure 
of the supporting members. 

Rule 3: The fire endurance of constructions containing 
continuous air gaps or cavities is greater than the fire endur
ance of similar constructions of the same weight, but contain
ing no air gaps or cavities. 

By providing for voids in a construction, additional resis
tances are produced in the path of heat flow. Numerical heat 
flow analyses indicate that a 10 to 15 percent increase in fire 
endurance can be achieved by creating an air gap at the mid
plane of a brick wall. Since the gross volume is also increased 
by the presence of voids, the air gaps and cavities have a ben
eficial effect on stability as well. However, constructions 
containing combustible materials within an air gap may be 
regarded as exceptions to this rule because of the possible 
development of burning in the gap. 

There are numerous examples of this rule in the tables. For 
instance: 

Table 1.1.4; Item W-8-M-82: Cored concrete masonry, 
nominal 8 inch thick wall with one unit in wall thickness and 
with 62 percent minimum of solid material in each unit, load 
bearing (80 PSI). Fire endurance: 21

/ 2 hours. 

Table 1.1.5; Item W-10-M-ll: Cored concrete mansonry, 
nominal 10 inch thick wall with two units in wall thickness 
and a 2-inch (51 mm) air space, load bearing (80 PSI). The 
units are essentially the same as item W-8-M-82. Fire endur
ance: 31

/ 2 hours. 

These walls show 1 hour greater frre endurance by the · 
addition of the 2-inch (51 mm) air space. 

Rule 4: The farther an air gap or cavity is located from the 
exposed suiface, the more beneficial is its effect on the fire 
endurance. 

Radiation dominates the heat transfer across an air gap or 
cavity, and it .is markedly higher where the temperature is 
higher. 

The air gap or cavity is thus a poor insulator if it is located 
in a region which attains high temperatures during frre expo
sure. 

Some of the clay tile designs take advantage of these fac
tors. The double cell design, for instance, ensures that there is 
a cavity near the unexposed face. Some floor/ceiling assem
blies have air gaps or cavities near the top surface and these 
enhance their thermal performance. 

Rule 5: The fire endurance of a construction cannot be 
increased by increasing the thickness of a completely 
enclosed air layer. 

Harmathy notes that there is evidence that if the thickness 
of the air layer is larger than about 1

/ 2 inch (12.7 mm), the 
heat transfer through the air layer depends only on the tem
perature of the bounding surfaces, and is practically indepen
dent of the distance between them. This rule is not applicable 
if the air layer is not completely enclosed, i.e., if there is a 
possibility of fresh air entering the gap at an appreciable rate. 

Rule 6: Layers of materials of low thermal conductivity 
are better utilized on that side of the construction on which 
fire is more likely to happen. 

As fo Rule 4, the reason lies in the heat transfer process, 
though the conductivity of the solid is much less dependent 
on the ambient temperature of the materials. The low thermal 
conductor creates a substantial temperature differential to be 
established across its thickness under transient heat flow con
ditions. This rule may not be applicable to materials undergo
ing physico-chemical changes accompanied by significant 
heat absorption or heat evolution. 

Rule 7: The fire endurance of asymmetrical constructions 
depends on the direction of heat flow. 

This rule is a consequence of Rules 4 and 6, as well as 
other factors. This rule is useful in determining the relative 
protection of corridors and walls enclosing an exit stairway I 
from the surrounding spaces. In addition, there are often situ
ations where a fire is more likely, or potentially more severe, 
from one side or the other. 

Rule 8: The presence of moisture, if it does not result in 
explosive spalling, increases the fire endurance. 

The flow of heat into an assembly is greatly hindered by 
the release and evaporation of the moisture found within 
cementitious materials such as gypsum, portland cement, or 
magnesium oxychloride. Harmathy has shown that the gain in 
fire endurance may be as high as 8 percent for each percent 
(by volume) of moisture in the construction. It is the moisture 
chemically bound within the construction material at the time 
of manufacture or processing that leads to increased fire 
endurance. There is no direct relationship between the rela-
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tive humidity of the air in the pores of the material and the 
increase in fire endurance. 

Under certain conditions there may be explosive spalling 
of low permeability cementitious materials such as dense 
concrete. In general, one can assume that extremely old con
crete has developed enough minor cracking that this factor 
should not be significant. 

Rule 9: Load-supporting elements, such as beams, girders 
and joists, yield higher fire endurances when subjected to fire 
endurance tests as parts of floor, roof, or ceiling assemblies 
than they would when tested separately. 

One of the fire endurance test criteria is the ability of a 
load-supporting element to carry its design load. The element 
will be deemed to have failed when the load can no longer be 
supported. 

Failure usually results for two reasons. Some materials, 
particularly steel and other metals, lose much of their struc
tural strength at elevated temperatures. Physical deflection of 
the supporting element, due to decreased strength or thermal 
expansion, causes a redistribution of the load forces and 
stresses throughout the . element. Structural failure often 
results because the supporting element is not designed to 
carry the redistributed load. 

Roof, floor, and ceiling assemblies have primary (e.g., 
beams) and secondary (e.g., floor joists) structural members. 
Since the primary load-supporting elements span the largest 
distances, their deflection becomes significant at a stage 
when the strength of the secondary members (including the 
roof or floor surface) is hardly affected by the heat. As the 
secondary members follow the deflection of the primary 
load-supporting element, an increasingly larger portion of the 
load is transferred to the secondary members. 

When load-supporting elements are tested separately, the 
imposed load is constant and equal to the design load 
thrpughout the test. By definition, no distribution of the load 
is possible because the element is being tested by itself. With-

. out any other structural members to which the load could be 
transferred, the individual elements cannot yield a higher fire 
endurance than they do when tested as parts of a floor, roof or 
ceiling assembly. . 

Rule JO: The load-supporting elements (beams, girders, 
joists, etc.) of a floor, roof, or ceiling assembly can be 
replaced by such other load-supporting elements which, 
when tested separately, yielded fire endurances not less than 
that of the assembly. 

This rule depends on Rule 9 for its validity. A beam or 
girder; if capable of yielding a certain performance when 
tested separately, will yield an equally good or better perfor
mance when it forms a part of a floor, roof, or ceiling assem
bly. It must be emphasized that the supporting element of one · 
assembly must not be replaced by the supporting element of 
another assembly if the performance of this latter element is 
not known from a separate (beam) test. Because of the load
reducing effect of the secondary elements that results from a 
test performed on an assembly, the performance of the sup-
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porting element alone cannot be. evaluated by simple arithme
tic. This rule also indicates the advantage of performing 
separate fire tests on primary load-supporting elements. 

ILLUSTRATION OF HARMATHV'S RULES 

Harmathy provided one schematic figure which illustrated 
his Rules.1 It should be useful as a quick reference to assist in 
applying his Rules. 

EXAMPLE APPLICATION OF HARMATHV'S RULES 

The following examples, based in whole or in part upon 
those presented in. Harmathy's paper (35), show how the 
Rules can be applied to practical cases. 

Example 1 

Problem 

A COI).tractor would like to keep a partition which consists of 
a 33/4 inch (95 mm) .thick layer of red clay brick, a 11

/ 4 inch 
(32 mm) thick layer of plywood, and a 3/g inch (9.5 mm) thick 
layer of gypsum wallboard, at a location where 2-hour fire 
endurance is required. Is this assembly capable of providing a 
2-hour protection? 

Solution 

(1) This partition does not appear in the Appendix Tables. 

(2) Bricks of this thickness yield fire endurances of 
approximately 75 minutes (Table 1.1.2, Item W-4-M-
2). 

(3) The 11
/ 4 inch (32 mm) thick plywood has a finish rat

ing of 30 minutes. 

(4) The 3
/ 8 inch (9.5 mm) gypsum wallboard has a finish 

rating of 10 minutes. 

(5) Using the recommended values from the tables and 
applying Rule 1, the fire endurance (FI) of the assem
bly is larger than the sum of the individual layers, or 

FI> 75 + 30 + 10 = 115 minutes 

Discussion 

This example illustrates how the Appendix Tables can be uti
lized to determine the fire resistance of assemblies not explic
itly listed. 

Example2 

Problem 

(1) A number of buildings to be rehabilitated have the 
same type of roof slab which is supported with differ
ent structural elements. 

(2) The designer and contractor would like to determine 
whether or not this roof slab is capable of yielding a 2-
hour fire endurance. According to a rigorous interpre
tation of ASTM E 119, however, only the roof assem
bly, including the roof slab as well as the cover and 
the supporting elements, can be subjected to a fire test. 

1. Reproduced from the May 1065 Fire Technology (Vol. l, No. 2). Copyright National Fire Protection Association, Boston. Reproduced by permission. 
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Therefore, a fire endurance classification cannot be 
issued for the slabs separately. 

(3) The designer and contractor believe this slab will 
yield a 2-hour fire endurance even without the cover, 
and any beam of at least 2-hour. fire endurance will 
provide satisfactory support. Is it possible to obtain a 
classification for the slab separately? 

Solution 

(1) The answer to the question is yes. 

(2) According to Rule 10 it is not contrary to common 
sense to test and classify roofs and supporting ele
ments separately. Furthermore, according to Rule 2, if 
the roof slabs actually yield a 2-hour fire endurance, 
the endurance of an assembly, including the slabs, 
cannot be less than 2 hours. 

(3) The recommended procedure would be to review the 
tables to see if the slab appears as part of any tested 
roof or floor/ceiling assembly. The supporting system 
can be regarded as separate from the slab specimen, 
and the fire endurance of the assembly listed in the 
table is at least the fire endurance of the slab. There 
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t1 t2 

t1 >t12 
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BEAM TESTED 
SEPARATELY 

Diagrammatic illustration of ten rules. 
t = fire endurance 

would have to be an adjustment for the weight of the 
. roof cover in the allowable load if the test specimen 
did not contain a cover. 

(4) The supporting structure or element would have to 
have at least a 2-hour fire endurance when tested sepa
rately. 

Discussion 

If the tables did not include tests on assemblies which con
tained the slab, one procedure would be to assemble the roof 
slabs on any convenient supporting system (not regarded as 
part of the specimen) and to subject them to a load which, 
besides the usually required superimposed load, includes 
some aliowances for the weight of the cover. 

Example3 

Problem 

A steel-joisted floor and ceiling assembly is known to have 
yielded a fire endurance of 1 hour and 35 minutes. At acer
tain ·location, a 2-hour endurance is required. What is the 
most economical way of increasing the fire endurance by at 
least 25 minutes? 

t1 t2 
t2 >t1 

RULE3 

FOR THE FLOOR 
ASSEMBLY. 

A 

t1 t2 
t2 > t1 

RULE4 

t1 > t2 
RULES 

FOR A BEAM WHEN 
TESTED SEPARATELY 

B 

BEAM A CAN BE REPLACED BY BEAM B IF t2 > t1 
RULE10 
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Solution 

(1) The most effective technique would be to increase the 
ceiling plaster thickness. Existing coats of paint would 
have to be removed and the surface properly prepared 
before the new plaster could be applied. Other materi
als (e.g., gypsum wallboard) could also be considered. 

(2) There may be other techniques based on other princi
ples, but an examination of the drawings would be 
necessary. 

Discussion 

(1) The additional plaster has at least three effects: 

a) The layer of plaster is increased and thus there is a 
gain of fire endurance (Rule 1 ). 

b) There is a gain due to shifting the air gap farther 
from the exposed surface (Rule 4). 

c) There is more moisture in the path of heat flow to 
the structural elements (Rules 7 and 8). 

(2) The increase in fire endurance would be at least as 
large as that of the finish rating for the added thick
ness of plaster. The combined effects in (1) above 
would further increase this by a factor of 2 or more, 

. depending upon the geometry of the assembly. 

Example4 

Problem 

The fire endurance of item W-10-M-l in Table 1.1.5 is 4 
hours. This wall consists of two 33

/ 4 inch (95 mm) thick lay
ers of structural tiles separated by a 2-inch (51 mm) air gap 
and 3/ 4 inch (19 mm) portland cement plaster or stucco on 
both sides. If the actual wall in the building is identical to 
item W-10-M-1 except that it has a4-inch (102 mm) air gap, 
can the fire endurance be· estimated at 5 hours? · 

Solution 

The answer to the question is no for the reasons contained in 
Rule 5. 

Examples 

Problem 

In order to increase the insulating value of its precast roof 
slabs, a company has decided to use two layers of different 
concretes. The lower layer of the slabs, where the strength of 
the concrete is immaterial (all the tensile load is carried by 
the steel reinforcement), would be made with a concrete of 
low strength but good insulating value. The upper layer, 
where the concrete is supposed to carry the compressive load, 
would remain the original high strength, high thermal con
ductivity concrete. How will the fire endurance of the slabs 
be affected by the change? 

Solution 

The effect on the thermal fire endurance is beneficial: 

(1) The total resistance to heat flow of the new slabs has 
been increased due to the replacement of a layer of 
high thermal conductivity by one of low conductivity. 
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(2) The layer of low conductivity is on the side more 
likely to be exposed to fire, where it is more effec
tively utilized according to Rule 6. The layer of low 
thermal conductivity also provides better protection 
for the steel reinforcement, thereby extending the time 
before reaching the temperature at which the creep of 
steel becomes significant. 

3.3 
"THICKNESS DESIGN" STRATEGY 

The "thickness design" strategy is based upon Harmathy's 
Rules 1 and 2. This design approach can be used when the 
construction materials have been identified and measured, but 
the specific assembly cannot be located within the tables. The 
tables should be surveyed again for thinner walls of like 
material and construction detail that have yielded the desired 
or greater fire endurance. If such an assembly can be found, 
then the thicker walls in the building have more than enough 
fire resistance. The thickness of the walls thus becomes the 
principal concern. 

This approach can. aiso be used for floor/ceiling assem
blies,· except that the thickness of the cover1 and the slab 
become the central concern. The fire ·resistance of the 
untested assembly will be at least the fire resistance of an 
assembly listed in the table having a similar design but with 
less cover and/or thinner slabs. For other structural elements 
(e.g., beams and columns), the element listed in the table 
must also be of a similar design but with less cover thickness. 

3.4 
EVALUATION OF DOORS 

A separate section on doors has been included because the 
process for evaluation presented below differs from those 
suggested previously for other building elements. The impact 
of unprotected openings or penetrations in fire resistant 
assemblies has been detailed in Part 2.3 above. It is sufficient 
to note here that openings left unprotected will likely lead to. 
failure of the barrier under actual fire conditions. 

For other types of building elements (e.g., beams, ·col
umns), the Appendix Tables can be used to establish a mini
mum level of fire performance. The benefit to rehabilitation 
is that the need for a full-scale fire test is then eliminated. For 
doors, however, this cannot be done. The data contained in 
Appendix Table 5.1, Resistance of Doors to Fire Exposure; 
can only provide guidance as to whether a successful fire test 
is even feasible. 

For example, a door required to have 1 hour fire resistance 
is noted in the tables as providing only 5 minutes. The likeli
hood of achieving the required 1 hour, even if the door is 
upgraded, is remote. The ultimate need for replacement of the 
doors is reasonably clear, and the expense and time needed 
for testing can be saved. However, if the performance docu
mented in the table is near or in excess of what is being 
required, then a fire test should be conducted. The test docu-

1. Cover: the protective layer or membrane of material which slows the flow of heat to the structural elements. 
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mentation can then be used as evidence of compliance with 
the required level of performance. 

The table entries cannot be used as the sole proof of per
formance of the door in question because there are too many 
unknown variables which could measurably affect fire per
formance. The wood may have dried over the years; coats of 
flammable varnish could have been added. Minor deviations 
in the internal construction of a door can result in significant 
differences in performance. Methods of securing inserts in 
panel doors can vary. The major non-destructive method of 
analysis, an x-ray, often cannot provide the necessary detail. 
It is for these, and similar reasons, that a fire test is still felt to 
be necessary. 

It is often possible to upgrade the fire performance of an 
existing door. Sometimes, "as is" and modified doors are 
evaluated in a single series of tests when failure of the 
unmodified door is expected. Because doors upgraded after 
an initial failure must be tested again, there is a potential sav
ings of time and money. 

The most common problems encountered are plain glass, 
panel inserts of insufficient thickness, and improper fit of a 
door in its frame. The latter problem can be significant 
because a fire can develop a substantial positive pressure, and 
the fire will work its way through otherwise innocent-looking 
gaps between door and frame. 

A 

B 

B 

TEST DOOR 

One approach to solving these problems is as follows. The 
plain glass is replaced with approved or listed wire glass in a 
steel frame. The panel inserts can be upgraded by adding an 
additional layer of material. Gypsum wallboard is often used 
for this purpose. In tumescent paint applied to the edges of the 
door and frame will expand when exposed to fire, forming an 
effective seal around the edges. This seal, coupled with the 
generally even thermal expansion of a wood door in a wood 
frame, can prevent the passage of flames and e>ther fire gases. 
Figure 3 below illustrates these solutions. 

Because the interior construction of a door cannot be 
determined by a visual inspection, there is no absolute guar
antee that the remaining doors are identical to the one(s) 
removed from the building and tested. But the same is true for 
doors constructed today, and reason and judgment must be 
applied. Doors that appear identical upon visual inspection 
can be weighed. If the weights are reasonably close, the doors 
can be assumed to be identical and therefore provide the same 
level of fire performance. Another approach is to fire test 
more than one door or to dismantle doors selected at random 
to see if they had been constructed in the same manner. Orig
inal building plans showing door details or other records 
showing that doors were purchased at one time or obtained 
from a single supplier can also be evidence of similar con
struction. 

GYPSUM WALLBOARD 
OAK BATTEN. 

INTUMESCENT 
PAINT 

FIGURE 3 
MODIFICATION DETAILS 
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More often though, it is what is visible to the eye that is 
most significant. The investigator should carefully check the 
condition and fit of the door and frame, and for frames out of 
plumb or separating from the wall. Door closers, latches, and 
hinges must be examined to see that they function properly 
and are tightly secured. If these are in order and the door and 
frame have passed a full-scale test, there can be a reasonable 
basis for allowing the existing doors to remain. 

4 
SUMMARY 

This section summarizes the various approaches and · 
design solutions discussed in the preceding sections of the 
guideline. The term "structural system" includes: frames, 
beams, columns, and other structural elements. "Cover" is a 
;protective layer(s) of materials or membrane which slows the 
flow of heat to the structural elements. It cannot be stressed 
too strongly that the fire endurance of actual building ele
ments can be greatly reduced or totally negated by removing 
part of the cover to allow pipes, ducts, or conduits to pass 
through the element. This must be repaired in the rehabilita
tion process. 

The following approaches shall be considered equivalent. 

4.1 The fire resistance of a building element can be estab
lished from the Appendix Tables. This is subject to the fol
lowing limitations: 

The building element in the rehabilitated building shall be 
constructed of the same materials with the same nominal 
dimensions as stated in the tables. 

All penetrations in the building element or its cover for 
services such as electricity, plumbing, and HV AC shall be 
packed with noncombustible cementitious materials and 
so fixed that the packing material will not fall out when it 
loses its water of hydration. 

The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thickness 
of all components, particularly covers and floor slabs, is 
maintained. 

This approach essentially follows the approach taken by 
model building codes. The assembly must appear in a table 
either published in or accepted by the code for a given fire 
resistance rating to be recognized and accepted. 

4.2 The fire resistance of a building element which does not 
explicitly appear in the Appendix Tables can be established if 
one or more elements of same design but different dimen
sions have been listed in the tables. For walls, the existing 
element must be thicker than the one listed. For floor/ceiling 
assemblies, the assembly listed in the table must have the 
same or less cover and the same or thinner slab constructed of 
the same material as the actual floor/ceiling assembly. For 
other structural elements, the element listed in the table must 
be of a similar design but with less cover thickness. The fire 
resistance in all instances shall be the fire resistance recom-

RESOURCE A 

mended in the table. This is subject to the following limita
tions: 

The actual element in the rehabilitated building shall be 
constructed of the same materials as listed in the table. 
Only the following dimensions may vary from those spec
ified: for walls, the overall thickness must exceed that 
specified in the table; for floor/ceiling assemblies, the 
thickness of the cover and the slab must be greater than, or 
equal to, that specified in the table; for other structural ele
ments, the thickness of the cover must be greater than that 
specified in the table. 

All penetrations in the building element or its cover for 
services such as electricity, plumbing, or HV AC shall be 
packed with noncombustible cementitious materials and 
so fixed that the packing material will not fall out when it 
loses its water of hydration. 

The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thick
ness of all components, particularly covers and floor slabs, 
is maintained. 

This approach is an application of the "thickness design" 
concept presented in Part 3.3 of the guideline. There should 
be many instances when a thicker building element was uti
lized t4an the one listed in the Appendix Tables. This guide
line recognizes the inherent superiority of a thicker design. 
Note: "thickness design" for floor/ceiling assemblies and 
structural elements refers to cover and slab thickness rather 
than total thickness. 

The "thickness design" concept is essentially a special 
case of Harmathy's Rules (specifically Rules 1 and 2). It 
should be recognized that the only source of data is the 
Appendix Tables. If other data are used, it must be in connec
tion with the approach below. 

4.3 The fire resistance of building elements can be estab
lished by applying Harmathy's Ten Rules of Fire Resistance 
Ratings as set forth in Part 3 .2 of the guideline. This is subject 
to the following limitations: 

The data from the tables can be utilized subject to the lim
itations in 4.2 above. 

Test reports from recognized journals or published papers 
can be used to support data utilized in applying Harma
thy' s Rules. · 

Calculations utilizing recognized and well established 
computational techniques can be used in applying Harm.a
thy's Rules. These include, but are not limited to, analysis 

. of heat flow, mechanical properties, deflections, and load 
bearing capacity. 
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APPENDIX 

INTRODUCTION 
The fire-resistance tables that follow are a part of Resource A and provide a tabular form of assigning fire-resistance ratings to 
various archaic building elements and assemblies. 

These tables for archaic materials and assemblies do for archaic materials what Tables 721.1(1-3) of the International Building 
Code® do for more modern building elements and assemblies. The fire resistance tables of Resource A should be used as 
described iri the "Purpose and Procedure" that follows the table of contents for these tables. · 

RESOURCE A TABLE OF CONTENTS 

Purpose and Procedure 175 

Section I-Walls 

1.1.l Masonry 0 in. - 4 in. thick 176 

1.1.2 Masonry 4 in. - 6 in. thick 179 

1.1.3 Masonry 6 in. - 8 in. thick 186 

1.1.4 Masonry 8 in. - 10 in. thick 191 

1.1.5 Masonry 10 in. - 12 in. thick 199 

1.1.6 Masonry 12 in. - 14 in. thick 203 

1.1.7 Masonry 14 in. or more thick 209 

1.2.1 Metal Frame 0 in. - 4 in. thick 212 

1.2.2 Metal Frame 4 in. - 6 in. thick 216 

1.2.3 Metal Frame 6 in. - 8 in. thick 218 

1.2.4 Metal Frame 8 in. - 10 in. thick 219 

1.3.l Wood Frame 0 in. - 4 in. thick 220 

1.3.2 Wood Frame 4 in. - 6 in. thick 221 

1.3.3 Wood Frame 6 in. - 8 in. thick 229 

1.4.1 Miscellaneous Materials 0 in. - 4 in. thick 229 

1.4.2 Miscellaneous Materials 4 in. - 6 in. thick 230 

1.5.l Finish Ratings-Inorganic Materials Thickness 231 

1.5.2 Finish Ratings-Organic Materials· Thickness 232 

Section IT-Columns 

2.1.l Reinforced Concrete Min. Dim. 0 in. - 6 in. 233 

2.1.2 Reinforced Concrete Min. Dim. 10 in. - 12 in. 234 

2.1.3 Reinforced Concrete Min. Dim. 12 in. - 14 in. 237 

2.1.4 Reinforced Concrete Min. Dim. 14 in. - 16 in. 238 

2.1.5 Reinforced Concrete Min. Dim. 16 in. - 18 in. 239 

2.1.6 Reinforced Concrete Min. Dim. 18 in. - 20 in. 241 

2.1.7 Reinforced Concrete Min. Dim. 20 in. - 22 in. 242 

2.1.8 Hexagonal Reinforced Concrete Diameter-12 in. - 14 in. 243 
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2.1.9 Hexagonal Reinforced Concrete 

2.1.10 Hexagonal Reinforced Concrete 

2.1.11 Hexagonal Reinforced Concrete 

2.2 Round Cast Iron Columns 

2.3 Steel-Gypsum Encasements 

2.4 Timber 

2.5.1.1 Steel/Concrete Encasements 

2.5.1.2 Steel/Concrete Encasements 

2.5.1.3 Steel/Concrete Encasements 

2.5.1.4 Steel/Concrete Encasements 

2.5.1.5 Steel/Concrete Encasements 

2.5.1.6 Steel/Concrete Encasements 

2.5.1.7 Steel/Concrete Encasements 

2.5.2.1 Steel/Brick and Block Encasements 

2.5.2.2 Steel/Brick and Block Encasements 

2.5.2.3 Steel/Brick and Block Encasements 

2.5.3.l Steel/Plaster Encasements 

2.5.3.2 ·Steel/Plaster Encasements 

2.5.4.1 Steel/Miscellaneous Encasements 

2.5.4.2 Steel/Miscellaneous Encasements 

2.5.4.3 Steel/Miscellaneous Encasements 

2.5.4.4 Steel/Miscellaneous Encasements 

Section Ill-Floor/Ceiling Assemblies 

3.1 

3.2 

3.3 

3.4 

Reinforced Concrete 

Steel Structural Elements 

Wood Joist 

Hollow Clay Tile with Reinforced Concrete 

Section IV-Beams 

4.1.1 Reinforced Concrete 

4.1.2 Reinforced Concrete 

4.1.3 Reinforced Concrete 

4.2.1 Reinforced Concrete/Unprotected 

4.2.2 Steel/Concrete Protection 

Section V-Doors 

5.1 . Resistance of Doors to Fire Exposure 

174 

Diameter-14 in. - 16 in. 

Diameter-16 in. - 18 in. 

Diameter-20 in. - 22 in. 

Minimum Dimension 

Minimum Area of Solid Material 

Minimum Dimension 

Minimum Dimension less than 6 in. 

Minimum Dimension 6 in. - 8 in. 

Minimum Dimension 8 in. - 10 in. 

Minimum Dimension 10 in. - 12 in. 

Minimum Dimension 12 in. - 14 in. 

Minimum Dimension 14 in. -16 in. 

Minimum Dimension 16 in. - 18 in. 

Minimum Dimension 10 in. - 12 in. 

Minimum Dimension 12 in. - 14 in. 

Minimum Dimension 14 in. - 16 in. 

Minimum Dimension 6 in. - 8 in. 

Minimum Dimension 8 in. - 10 in. 

Minimum Dimension 6 in. - 8 in. 

Minimum Dimension 8 in. - 10 in. 

Minimum Dimension 10 in. - 12 in. 

Minimum Dimension 12 in. - 14 in. 

Assembly thickness 

Membrane thickness 

Membrane thickness 

Membrane thickness 

Depth-10 in. - 12 in. 

Depth-12 in. - 14 in. 

Depth-14 in. - 16 in. 

Depth-10 in. - 12 in. 

Depth-10 in. - 12 in. 

Thickness 

244 

244 

244 

245 

246 

247 

247 

248 

249 

251 

255 

257 

259 

259 

260 

260 

261 

261 

261 

262 

262 

262 

263 

269 

275 

279 

282 

285 

287 

288 

288 

289 
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PURPOSE AND PROCEDURE 
The tables and histograms which follow are to be used only 
within the analytical framework detailed in the main body of 
this guideline. · 

Histograms precede any table with 10 or more entries. The 
use and interpretation of these histograms is explained in Part 
2 of the guideline. The tables are in a format similar to that 
found in the model building codes. The following example, 
taken from an entry in Table 1.1.2, best explains the table for
mat. 

1. Item Code: The item code consists of a four place 'series 
in the general form w-x-y-z in which each member of 
the series denotes the following: 

w = Type of building element (e.g., W=Walls; 
F=Floors, etc.) 

x = The building element thickness rounded down 
to the nearest 1-inch increment (e.g., 45

/ 8 
inches is rounded off to 4 inches) 

y = The general type of material from which the 
building element is constructed (e.g., 
M=Masonry; W=Wood, etc.) 

z = The item number of the particular building 
element in a given tabl~ · 

The item code shown in the example W-4-M-50 
denotes the following: 

W = Wall, as the building element 

4 = Wall thickness in the range of 4 inches (102 
mm) to less than 5 inches (127 mni) 

M = Masonry construction 

50 = The 50th entry in Table 1:1.2 

2. The specific name or heading of this column identifies 
the dimensions which, if varied, has the greatest impact 
on fire resistance. The critical dimension for walls, the 
example here, is thickness. It is different for other 
building elements (e.g., depth for beams; membrane 
thickness for some floor/ceiling assemblies). The table 
entry is the named dimension of the building element 
measured at the time of actual testing to within ±1

/ 8 inch 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 

Core: structural clay tile, See notes 12, 
W-4-M-50 4s/s" 16, 21; Facings on unexposed side 

only, see note 18 

RESOURCE A 

(3.2 mm) tolerance. The thickness tabulated includes 
facings where facings are a part of the wall construc
tion. 

3. Construction Details: The construction details provide 
a brief description of the manner in which the building 
element was constructed. 

4. Performance: This heading is subdivided into two col- · 
umns. The column labeled "Load" will either list the 
load that the building element was subjected to during 
the fire test or it will contain a note number which will 
list the load and any other significant details. If the 
building element was not subjected to a load during the 
test, this column will contain "n/a," which means "not 
applicable." 

The second column under performance is labeled 
"Time" and denotes the actual fire endurance time 
observed in the fire test. 

5. Reference Number: This heading is subdivided into 
three columns: Pre-BMS-92; BMS-92; and Post~BMS-
92. The table entry under this column is the number in 
the Bibliography of the original source reference for the 
test data. 

6. Notes: Notes are provided at the end of each table to 
allow a more detailed explanation of certain aspects of 
the test. In certain tables the notes given to this column 
have also been listed under the "Construction Details" 
and/or "Load" columns. 

7. Rec Hours: This column lists the recommended fire 
endurance rating, in hours, of a building element. In 
some cases, the recommended fire endurance will be 
less than that ·listed under the "Time" column. In no 
case is the "Rec · Hours" greater than given in the 
"Time" column. 

PERFORMANCE REFERENCE NUMBER 
REC. 

PRE· POST- NOTES .HOURS LOAD TIME 
BMS-92 

BMS-92 
BMS-92 

N/A 25 min. 1 3,4,24 113 
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NUMBER OF 
ASSEMBLIES 

10 

5 

14 

13 

12 15 

11 10 9 
0 

0 

ITEM 
CODE 

THICKNESS 

W-2-M-1 2\" 

W-3-M-2 3" 

W-2-M-3 2" 

W-3-M-4 3" 

W-3-M-5 3" 

W-3-M-6 3" 

176 

19 

18 

17 

5 

4 

16 3 

SECTION I - WALLS 

FIGURE 1.1.1 
MASONRY WALLS 

0" TO LESS THAN 4" THICK 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 

8 22 6 

7 1 2 

2 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.1 
MASONRY WALLS 

0" TO LESS THAN 4" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
.LOAD TIME 

Solid partition; 31t gypsum plank- 10' xl '6" ; 314" NIA 1 hr. 
plus gypsum plaster each side. 22min. 

Concrete block (18" x 9" x 3") of fuel ash, port- NIA 2hrs. 
land cement and plasticizer; cement/sand mortar. 

Solid gypsum block wall; No facings NIA 1 hr. 

Solid gypsum blocks, laid in 1:3 sanded gypsum NIA 1 hr. 
mortar. 

Magnesium oxysulfate wood fiber blocks; 
2" thick, laid in portland cement-lime mortar; NIA 1 hr. 
Facings: \" of 1:3 sanded gypsum plaster on 
both sides. 

Magnesium oxysulfate bound wood fiber blocks; 
3" thick; laid in portland cement-lime mortar; NIA 2hrs. 
Facings: 112" of 1:3 sanded gypsum plaster on 
both sides. 

(continued) 

3 4 

REFERENCE NUMBER 
REC. 

PRE- POST- NOTES 
HOURS 

BMS-92 BMS-92 
BMS-92 

7 1 1114 

7 2,3 2 

1 4 1 

1 4 1 

1 4 1 

1 4 2 
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TABLE 1.1.1--<:ontinued 
MASONRY WALLS 

0" TO LESS THAN 4" THICK 

PERFORMANCE 
ITEM 
CODE 

THICKNESS CONSTRUCTION DETAILS 

Clay tile; Ohio fire clay; single cell thick; Face plas-
W-3-M-7 3" ter: 518" (both sides) 1:3 sanded gypsum; Design "E," 

Construction "A." 

Clay tile; lliinois surface clay; single cell thick; Face 
W-3-M-8 3" plaster: 5ls" (both sides) 1:3 sanded gypsum; Design 

"A," Construction "E." 

W-3-M-9 3" 
Clay tile; lliinois surface clay; single cell thick; 
No face plaster; Design "A,'' Construction "C." 

8" x 471s" glass blocks; weight 4 lbs. each; portland 
W-3-M-10 311s" cement-lime mortar; horizontal mortar joints 

reinforced with metal lath. 

W-3-M-11 3" 
Core: structural clay tile; see Notes 14, 18, 13; 
No facings. 

W-3-M-12 3" 
Core: structural clay tile; see Notes 14, 19, 23; 
No facings. 

W-3-M-13 351s" 
Core: structural clay tile; see Notes \4, 18, 23; 
Facings: unexposed side; see Note 20. 

W-3-M-14 351s" 
Core: structural clay tile; see Notes 14, 19, 23; 
Facings: unexposed side only; see Note 20. 

W-3-M-15 3\" 
Core: clay structural tile; see Notes 14, 18, 23; 
Facings: side exposed to fire; see Note 20. 

W-3-M-16 351s" 
Core: clay structural tile; see Notes 14, 19, 23; 
Facings: side exposed to fire; see Note 20. 

W-2-M-17 2" 2" thick solid gypsum blocks; see Note 27. 

W-3-M-18 3" 
Core: 3" thick gypsum blocks 70% solid; see Note 2; 
No facings. 

W-3-M-19 3" 
Core: hollow concrete units; see Notes 29, 35, 36, 38; 
No facings. 

W-3-M-20 3" 
Core: hollow concrete units; see Notes 28, 35, 36, 37, 
38; No facings. 

W-3-M-21 3\" 
Core: hollow concrete units; see Notes 28, 35, 36, 37, 
38; Facings: one side; see Note 37. 

W-3-M-22 3112" 
Core: hollow concrete units; see Notes 29, 35, 36, 38; 
Facings: one side, see Note 37. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, °C = [(0 F) - 32]/1.8. 
Notes: 
l. Failure mode-flame tbro. 
2. Passed 2-hour fire test (Grade "C" fire res. - British). 
3. Passed hose stream test. 
4. Tested at NBS under ASA Spec. No. A2-1934. As nonload bearing partitions. 

LOAD TIME 

· 1 hr. 
NIA 

6min. 

1 hr. 
NIA 

1 min 

NIA 25 min. 

NIA 15 min. 

NIA lOmin. 

NIA 20 min. 

NIA 20 min. 

NIA 20min. 

NIA 30 min. 

NIA 45 min. 

NIA 1 hr. 

NIA 1 hr. 

NIA 1 hr. 

NIA 1 hr. 

NIA 1112hrs. 

NIA 1114hrs. 

RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE- POST- NOTES 
HOURS 

BMS-92 
BMS-92 

BMS-92 

5, 6, 7, 
0 2 11, 12, 1 

39 

5, 8, 9, 
2 11, 12, 1 

39 

2 
5, 10, 11, 

113 
12,39 

1 4 114 

1 5, 11, 26 116 

1 5, 11, 26 113 

1 5, 11, 26 113 

1 5, 11, 26 113 

1 5, 11, 26 112 

1 5, 11, 26 314 

1 27 1 

1 27 1 

1 27 1 

1 1 

1 I i12 

1 1114 

5. Tested at NBS under ASA Spec. No. 42-1934 (ASTM C 19-33) except that hose stream testing where carried was run on test specimens exposed for full test 
duration, not for a reduced period as is contemporarily done. 

6. Failure by thermal criteria-maximum temperature rise 325°F. 
7. Hose stream failure. 
8. Hose stream-pass. 
9. Specimen removed prior to any failure occurring. 

10. Failure mode-collapse. 
11. For clay tile walls, unless the source or density of the clay can be positively identified or determined, it is suggested that the lowest hourly rating for the fire 

endurance of a clay tile partition of that thickness be followed. Identified sources of clay showing longer fire endurance can lead to longer tinle 
recommendations. 

(continued) 
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TABLE 1.1.1-continued 
MASONRY WALLS 

0" TO LESS THAN 4" THICK 
12. See appendix for construction and design details for clay tile walls. 
13. Load: 80 psi for gross wall area. 
14. One cell in wall thickness. 
15. Two cells in wall thickness. 
16. Double shells plus one cell in wall thickness. 
17. One cell in wall thickness, cells filled with broken tile, crushed stone, slag cinders or sand mixed with mortar. 
18. Dense hard-burned clay or shale tile. 
19. Medium-burned clay tile. 
20. Not less than 5/ 8 inch thickness of 1:3 sanded gypsum plaster. 
21. Units of not less than 30 percent solid material. 
22. Units of not less than 40 percent solid material. 
23. Units of not less than 50 percent solid material. 
24. Units of not less than 45 percent solid material. 
25. Units of not less than 60 percent solid material. 
26. All tiles laid in portland cement-lime mortar. 
27. Blocks laid in 1 :3 sanded gypsum mortar voids in blocks not to exceed 30 percent. 
28. Units of expanded slag or pumice aggregate. 
29. Units of crushed limestone, blast furnace, slag, cinders and expanded clay or shale. 
30. Units of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
31. Units of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
32. Unit at least 49 percent solid. 
33. Unit at least 62 percent solid. 
34. Unit at least 65 percent solid. 
35. Unit at least 73 percent solid. 
36. Ratings based on one unit and one cell in wall thickness. 
37. Minimum of 1/ 2 inch-I :3 sanded gypsum plaster. 
38. Nonload bearing. 
39. See Clay Tile Partition Design Construction drawings, below. 

CHECKERBOARD-G 

12 

l 
A B c 

F G 

12~ 

l_ 
D E 

DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS 
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THE FOUR TYPES OF CONSTRUCTION USED 
IN FIRE-TEST PARTITIONS 
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RESOURCE A 

FIGURE 1.1.2 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

NUMBER OF 
ASSEMBLIES 

99 
15 

71 104 

70 103 

62 110 95 

56 92 90 The number in each box is 

55 106 91 105 86 
keyed to the last number in the 

10 
tern Code column in the Table. 

51 88 84 97 98 79 --
50 109 77 81 87 96 35 

41 76 74 80 85 89 31 

100 43 72 73 75 78 68 25 

94 42 63 64 65 69 67 20 102 
5 

93 41 58 59 60 66 22 12 101 

54 40 57 53 45 61 21 11 83 30 

46 37 52 49 44 32 13 10 15 82 29 

39 16 48 33 34 9 8 6 14 26 27 107 

0 
38 36 4 24· 17 2 3 5 7 23 19 18 28 

0 2 3 4 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.2 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE REFERENCE NUMBER 
ITEM REC. 

CODE 
THICKNESS CONSTRUCTION DETAILS PRE- POST- NOTES 

HOURS LOAD TIME BMS-92 "BMS·92 BMS-92 

Solid 3" thick, gypsum blocks laid in 1:3 sanded gyp-
W-4-M-l 4" sum mortar: Facings: 112'.' of 1:3 sanded gypsum plaster NIA 2hrs. 1 1 2 

(both sides). 

W-4-M-2 4" Solid clay or shale brick. NIA 1 hr. 
1 1, 2 1114 

15min 

W-4-M-3 4" Concrete; No facings. NIA 1 hr. 
1 1 1112 

30 min. 

W-4-M-4 4" 
Clay tile; Illinois surface clay; single cell thick; No face NIA 25 min. 2 3-7, 36 113 
plaster; Design "B," Cons.truction "C." 

W-4-M-5 4" Solid sand-lime brick. NIA 1 hr. 
1 1 1314 

45 min. 

Solid wall; 3" thick block; 1lz" plaster each side; 17314" x 
1 hr. 

W-4-M-6 4" 831/ x 4" "Breeze Blocks"; portland cement/sand mor- NIA 
52 min. 

7 2 1314 
tar. 

W-4-M-7 4" 
Concrete (4020 psi); Reinforcement: vertical 31g"; hori- NIA 2hrs. .7 2 2 
zontal 114"; 6

11 x 611 grid. 10 min. 

W-4-M-8 4" 
Concrete wall (4340 psi crush); reinforcement 11/ diam- NIA 1 hr. 

7 2 1213 
eter rebar on 811 centers (vertical and horizontal). 40 min. 

(continued) 
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RESOURCE A 

ITEM 
CODE 

THICKNESS 

W-4-M-9 43J,t 

W-4-M-10 41// 

W-4-M-11 411/ 

W-4-M-12 4'lz" 

W-4-M-13 411/ 

W-4-M-14 4114" 

W-4-M-15 41/4" 

W-4-M-16 4llz" 

W-4-M-17 411z" 

W-4-M-18 4112" 

W-4-M-19 4112" 

W-4-M-20 41/2" 

W-4-M-21 41/2" 

W-4-M-22 431/ 

W-4-M-23 43// 

W-5-M-24 5" 

W-5-M-25 5" 

W-5-M-26 5" 

W-5-M-27 5" 

180 

TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

4311t x 25/s" cellular fletton brick (1873 psi) with 1/2" 
1 hr. 

sand mortar; bricks are U-shaped yielding hollow cover NIA 
25 min. 

(approx. 2" x 4") in final cross-section configuration. 

4114" x 21
/ 2" fletton (1831 psi) brick in 112" sand mortar. NIA 1 hr. 

53 min 

4114" x 2112" London stock (683 psi) brick; 112" grout. NIA 1 hr. 
52min. 

411/ x 2112" Leicester red, wire-cut brick (4465 psi) in NIA 1 hr. 
112" sand mortar. 56 min. 

4114" x 2112" stairfoot brick (7527 psi) 112" sand mortar. NIA 1 hr. 
37min. 

41
/ 4" x 21

/2" sand-lime brick (2603 psi) 112" sand mortar. NIA 2hrs. 
6min. 

4114" x 2112" concrete brick (2527 psi) 112" sand mortar. NIA 2hrs. 
lOmin. 

4" thick clay tile; Ohio fire clay; single cell thick; No 
plaster exposed face; 1/z" 1:2 gypsum back face; Design NIA 31 min. 
''F," Construction "S." 

4" thick clay tile; Ohio fire clay; single cell thick; Plas-
80 

ter exposed face; 1/2" 1:2 sanded gypsum; Back Face: 50min. 
none; Construction "S," Design "F." 

psi 

Core: solid sand-lime brick; 112" sanded gypsum plaster 80 
3 hrs. 

facings on both sides. psi 

Core: solid sand-lime brick; 112" sanded gypsum plaster 80 2hrs. 
facings on both sides. psi 30min. 

Core: concrete brick 1
/ 2" of 1:3 sanded gypsum plaster 80 

2 hrs, 
facings on both sides. psi 

Core: solid clay or shale brick; 112" thick, 1:3 sanded 80 1 hr. 
gypsum plaster facings on.fire sides. psi 45min. 

4" thick clay tile; Ohio fire clay; single cell thick; cells 
filled with cement and broken tile concrete; Plaster on NIA 1 hr. 
exposed face; none on unexposed face; 3//·1:3 sanded 48min. 
gypsum; Design "G," Construction "E." 

4" thick clay tile; Ohio fire clay; single cell thick; cells 
filled with cement and broken tile concrete; No plaster NIA 2hrs. 
exposed faced; 31/ neat gypsum plaster on unexposed 14min. 
face; Design "G," Construction "E." 

3" x 13" air space; 1" thick metal reinforced concrete 2,250 
facings on both sides; faces connected with wood lbs./ 45 min. 
splines. ft. 

Core: 3" thick void filled with "nondulated" mineral 2,250 
wool weighing 10 lbs./ft.3; 1" thick metal reinforced lbs./ 2hrs. 
concrete.facings on both sides. ft. 

Core: solid clay or shale brick; 1/z" thick, 1:3 sanded 40 2hrs. 
gypsum plaster facings on both sides. psi 30min. 

Core: solid 4" thick gypsum blocks, laid in 1:3 sanded 
gypsum mortar; 112" of 1:3 sanded gypsum plaster fac- NIA 3 hrs. 
ings on both sides. 

(continued) 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES 
HOURS 

BMS-92 BMS-92 BMS-92 

7 2 1 '/3 

7 2 1314 

7 2 1314 

7 6 1314 

7 2 1112 

7 2 2 

7 2 2 

2 3-6, 36 '12 

3-5, 8, 
2 314 

36 

1 1, 11 3 

1 1, 11 2112 

1 1, 11 2 

1 
1, 2, 

1314 
11 

2 
2,3-5, 

1314 
9,36 

2 
2,3-5, 

2 
9,36 

1 1 314 

1 1 2 

1 
1, 2, 

2112 11 

1 1 3 
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TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 
ITEM 
CODE THICKNESS CONSTRUCTION DETAILS 

LOAD TIME 

W-5-M-28 5" 
Core: 4" thick hollow gypsum blocks with 30% voids; NIA 4hrs. 
blocks laid in 1:3 sanded gypsum mortar; No facings. 

W-5-M-29 5" 
Core: concrete brick; 112" of 1:3 sanded gypsum plaster 

160 psi 3 hrs. 
facings on both sides. 

4" thick clay tile; lliinois surface clay; double cell 
2hrs. 

W-5-M-30 5114" thick; Plaster: 518" sanded gypsum 1:3 both faces; NIA 
Design "D," Construction "S." 53 min. 

4" thick clay tile; New Jersey fire clay; double cell 
1 hr. 

W-5-M-31 511/ thick; Plaster: 518" sanded gypsum 1:3 both faces; NIA 
52min. 

Design "D," Construction "S .. " 

4" thick clay tile; New Jersey fire clay; single cell 
1 hr. 

W-5-M-32 511/ thick; Plaster: 518" sanded gypsum 1:3 both faces; NIA 
34min. Design "D," Construction "S'." 

4" thick clay ti.le; New Jersey fire clay; single cell 
W-5-M-33 511/ thick; Face plaster: 518" both sides; 1:3 sanded gypsum; NIA 50min. 

Design "B," Construction "S." 

4'' thick clay tile; Ohio fire clay; single cell thick; Face 
1 hr. 

W-5-M-34 511/ plaster: 518" both sides; 1:3 sanded gypsum; Design NIA 
"B," Construction "A." 19 min. 

4" thick clay tile; Illinois surface clay; single cell thick; 
1 hr. 

W-5-M-35 5114" Face plaster: 518" both sides; 1:3 sanded gypsum; NIA 
59 min. 

Design "B," Construction "S." 

W-5-M-36 4" 
Core: structural clay tile; see Notes 12, 16, 21; NIA 15 min. 
No facings. 

W-4-M-37 4" 
Core: structural clay tile; see Notes 12, 17, 21; NIA 25 min. 
No facings. 

W-4-M-38 4" 
Core: structural clay tile; see Notes 12, 16, 20; NIA lOmin. 
No facings. 

W-4-M-39 4" 
Core: structural clay tile; see Notes 12, 17, 20; NIA 20min. 
No facings. 

W-4-M-40 4" 
Core: structural clay tile; see Notes 13, 16, 23; NIA 30min. 
No facings. 

W-4-M-41 4" 
Core: structural clay tile; see Notes 13, 17, 23; NIA 35min. 
No facings. 

W-4-M-42 4" 
Core: structural clay tile; see Notes 13, 16, 21; NIA 25min. 
No facings. 

W-4-M-43 4" 
Core: structural clay tile; see Notes 13, 17, 21; NIA 30min. 
No facings. 

W-4-M-44 4" 
Core: structural clay tile; see Notes 15, 16, 20; NIA 1 hr. 
No facings 15min. 

W-4-M-45 4" 
Core: structural clay tile; see Notes 15, 17, 20; NIA 1 hr. 
No facings. 15 min. 

W-4-M-46 4'' 
Core: structural clay tile; see Notes 14, 16, 22; NIA 20min. 
No facings. 

W-4-M-47 4" 
Core: structural clay tile; see Notes 14, 17, 22; NIA 25 min. 
No facings. 

W-4-M-48 411/ 
Core: structural clay tile; see Notes 12, 16, 21; NIA 45min. 
Facings: both sides; see Note 18. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES HOURS 
BMS-92 BMS-92 BMS-92 

1 1 4 

1 1 3 

2-5, 9, 
2 2314 

36 

2-5, 9, 
2 

36 
1314 

2-5, 9, 
2 2 

36 
1112 

3-5, 8, 
2 314 

36 

2-5, 9, 
2 1114 

36 

2-5, 
2 10 1314 

36 

1 
3,4, 

114 
24 

1 
3,4, 113 
24 

1 
3,4, 

116 
24 

1 
3,4, 

113 
24 

1 
3,4, 

112 
24 

1 
3,4, 

112 
24 

1 
3,4, 

113 
24 

1 
3,4, 112 
24 

1 
3,4, 

1114 
24 

1 
3,4, 

1114 
24 

1 
3,4, 

113 
24 

1 
3,4, 113 
24 

1 
3,4, 

314 
24 
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RESOURCE A 

ITEM CODE THICKNESS 

W-4-M-49 411/ 

W-4-M-50 451s" 

W-4-M-51 451s" 

W-4-M-52 451s" 

W-4-M-53 451s" 

W-4-M-54 451s" 

W-4-M-55 451( 

W-4-M-56 451s" 

W-4-M-57 451s" 

W-4-M-58 451s" 

W-4-M-59 451s" 

W-4-M-60 451s" 

W-4-M-61 451s" 

. W-4-M-62 451s" 

W-4-M-63 451s" 

W-4-M-64 451s" 

W-4-M-65 451s" 

W-4-M-66 451s" 

W-4-M-67 451s" 

W-4-M-68 451s" 

W-4-M-69 451s" 

W-4-M-70 451s" 

182 

TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

Core: structural clay tile; see Notes 12, 17, 21; NIA 1 hr. Facings: both sides; see Note 18. · 

Core: structural clay tile; see Notes 12, 16, 21; NIA 25 min. 
Facings: unexposed side only; see Note 18. 

Core: structural clay tile; see Notes 12, 17, 21; NIA 30min. 
Facings: unexposed side only; see Note 18. 

Core: structural clay tile; see Notes 12, 16, 21; NIA 45 min. 
Facings: unexposed side only;. see Note 18. 

Core: structural clay tile; see Notes 12, 17, 21; NIA 
Facings: fire side only; see Note 18. 1 hr. 

Core: structural clay tile; see Notes 12, 16, 20; NIA 20min. 
Facings: unexposed side; see Note 18. 

Core: structural clay tile; see Notes 12, 17, 20; NIA 25 min. 
Facings: exposed side; see Note 18. 

Core:· structural clay tile; see N ates 12, 16, 20; NIA 30min. 
Facings: fire side only; see Note 18. 

Core: structural clay tile; see Notes 12, 17, 20; NIA 45 min. 
Facings: fire side only; see Note 18. 

Core: structural clay tile; see Notes 13, 16, 23; NIA 40min. 
Facings: unexposed side only; see Note 18. 

Core: structural clay tile; see Notes 13, 17, 23; NIA 1 hr. 
Facings: unexposed side only; see Note 18. 

Core: structural clay tile; see Notes 13, 16, 23; NIA 1 hr. 
Facings: fire side only; see Note 18. 15min. 

Core: structural clay tile; see Notes 13, 17, 23; NIA 1 hr. 
Facings: fire side only; see Note 18. 30min. 

Core: structural clay tile; see Notes 13, 16, 21; NIA 35 min. 
Facings: unexposed side only; see Note 18. 

Core: structural clay tile; see Notes 13 17 21 · 
Facings: unexposed face only; see Not~ lS. ' NIA 45 min. 

Core: structural clay tile; see Notes 13, 16, 23; NIA 1 hr. Facings: exposed face only; see Note 18. 

Core: structural clay tile; see Notes 13, 17, 21; NIA 1 hr. 
Facings: exposed side only; see Note 18. 15 min. 

Core: structural clay tile; see Notes 15, 17, 20; NIA 1 hr. 
Facings: unexposed side only; see Note 18 30min. 

Core: structural clay tile; see Notes 15 16 20· 1 hr. 
Facings: exposed side only; see Note is. ' ' NIA 

45 min. 

Core: structural clay tile; see Notes 15, 17, 20; NIA 1 hr. 
Facings: exposed side only; see Note 18. 45 min. 

Core: structural clay tile; see Notes 15, 16, 20; NIA 1 hr. 
Facings: unexposed side only; see Note 18. 30min. 

Core: structural clay tile; see Notes 14 16 22· 
Facings: unexposed side only; see Not~ lS. ' NIA 30min. 

(continued) 

REFERENCE NUMBER 

PRE- NOTES 
REC. 

2 
BMS-9 2 POST· HOURS 

BMS-9 BMS-92 

1 3,4,24 1 

1 3,4,24 113 

1 3,4,24 112 

1 3,4,24 314 

1 3,4,24 1 

1 3,4,24 113 

1 3,4,24 113 

1 3,4,24 112 

1 3,4,24 314 

1 3,4,24 213 

1 3,4,24 1 

1 3,4,24 1114 

1 3,4,24 1112 

1 3,4,24 112 

1 3,4,24 314 

1 3,4,24 1 

1 3,4,24 1114 

1 3,4,24 1112 

1 3,4,24 1314 

1 3,4,24 1314 

1 3,4,24 1314 

1 3,4,24 112 
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TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 

LOAD TIME 

W-4-M-71 4sls" 
Core: structural clay tile; see Notes 14 17 22· 
Facings: exposed side only; see Note is. ' ' NIA 35min. 

W-4"M-72 4sls" 
Core: structural clay tile; see Notes 14, 16, 22; NIA 45 min. 
Facings: fire side of wall only; see Note 18. 

W-4-M-73 4sls" 
Core: structural clay tile; see Notes 14, 17, 22; NIA 1 hr. 
Facings: fire side of wall only; see Note 18. 

W-4-M-74 5114" 
Core: structural clay tile; see Notes 12, 16, 21; NIA 1 hr. 
Fa.cings: both sides; see Note 18. 

W-5-M-75 511/ 
Core: structural clay tile; see Notes 12, 17, 21; NIA 1 hr. 
Facings: both sides; see Note 18 15 min. 

W-5-M-76 5114" 
Core: structural clay tile; see Notes 12, 16, 20; NIA 45 min. 
Facings: both sides; see Note 18. 

W-5-M-77 . 511/ 
Core: structural clay tile; see Notes 12, 17, 20; NIA 1 hr. 
Facings: both sides; see Note 18. 

W-5-M-78 5114" 
Core: structural clay tile; see Notes 13, 16, 23; NIA 1 hr. 
Facings: both sides of wall; see Note 18. 30min. 

W-5-M-79 511/ 
Core: structural clay tile; see Notes 13, 17, 23; NIA 2hrs. 
Facings: both sides of wall; see Note 18. 

W-5-M-80 511/ 
Core: structural clay tile; see Notes 13, 16, 21; NIA 1 hr. 
Facings: both sides of wall; see Note 18. 15 min. 

W-5-M-81 511/ 
Core: structural clay tile; see Notes 13, 16, 21; NIA 1 hr. 
Facings: both sides of wall; see Note 18. 30min. 

W-5-M-82 5114" 
Core: structural clay tile; see Notes 15, 16, 20; NIA 2hrs. 
Facings: both sides; see Note 18. 30min. 

W-5-M-83 511/ 
Core: structural clay tile; see Notes 15, 17, 20; NIA 2hrs. 
Facings: both sides; see Note 18. 30min. 

W-5-M-84 5114" 
Core: structural clay tile; see Notes 14, 16, 22; NIA 1 hr. 
Fac~ngs: both sides of wall; see Note 18. · 15 min. 

W-5-M-85 5114" 
Core: structural clay tile; see Notes 14, 17, 22; NIA 1 hr. 
Facings: both sides of wall; see Note 18. 30min. 

W-4-M-86 4" 
Core: 3" thick gypsum blocks 70% solid; see Note NIA 2hrs. 
26; Facings: both sides; see Note 25. 

W-4-M-87. 4" 
Core: hollow concrete units; see Notes 27, 34, 35; NIA 1 hr. 
No facings. 30min. 

W-4-M-88 4" 
Core: hollow concrete units; see Notes.28, 33, 35; NIA 1 hr. 
No facings. 

W-4-M-89 4" 
Core: hollow concrete units; see Notes 28, 34, 35; NIA 1 hr. 
Facings: both sides; see Note 25. 45min. 

W-4-M-90 .411 Core: hollow concrete units; see Notes 27, 34, 35; NIA 2hrs. 
Facings: both sides; see Note 25. 

W-4-M-91 4" 
Core: hollow concrete units; see Notes 27, 32, 35; NIA 1 hr. 
No facings. 15 min. 

W-4-M-92 4" 
Core: hollow concrete units; see Notes 28, 34, 35; NIA 1 hr. 
No facings. 15 min. 

W-4-M-93 4" 
Core: hollow concrete units; see Notes 29, 32, 35; NIA 20min. 
No facings. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER 

NOTES 
REC. 

PRE-
2 

POST-
HOURS 

BMS-9 2 
BMS-9 

BMS-92 

1 3,4,24 112 

1 3,4,24 314 

1 3,4,24 1 

1 3,4,24 1 

1 3,4,24 1114 

1 3,4,24 314 

1 3,4,24 1 

1 3,4,24 1112 

1 3,4,24 2 

1 3,4,24 1114 

1 3,4,24 1112 

1 3,4,24 2112 

1 3,4,24 2112 

1 3,4,24 1114. 

1 3,4,24 1112 

1 2 

1 1112 

1 1 

1 1314 

1 2 

1 1114 

1 1114 

1 113 
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RESOURCE A 

TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 611 THICK 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 

W-4-M-94 4" 
Core: hollow concrete units; see Notes 30, 34, 
35; No facings. 

W-4-M-95 4112" 
Core: hollow concrete units; see Notes 27, 34, 
35; Facings: one side only; see Note 25. 

W-4-M-96 4112" 
Core: hollow concrete units; see Notes 27, 32, 
35; Facings: one side only; see Note 25. 

W-4-M-97 4112" 
Core: hollow concrete units; see Notes 28, 33, 
35; Facings: one side; see Note 25. 

W-4-M-98 411;· 
Core: hollow concrete units; see Notes 28, 34, 
35; Facings: one side only; see Note 25. 

W-4-M-99 4112" 
Core: hollow concrete units; see Notes 29, 32, 
35; Facings: one side; see Note 25. 

W-4-M-100 4112" 
Core: hollow concrete units; see Notes 30, 34, 
35; Facings: one side; see Note 25. 

W-5-M-101 5" 
Core: hollow concrete units; see Notes 27, 34, 
35; Facings: both sides; see Note 25. 

W-5-M-102 5" 
Core: hollow concrete units; see Notes 27, 32, 
35; Facings: both sides; see Note25. 

W-5-M-103 5" 
Core: hollow concrete units; see Notes 28, 33, 
35; Facings: both sides; see Note 25. 

W-5-M-104 5" 
Core: hollow concrete units; see Notes 28, 31, 
35; Facings: both sides; see Note 25. 

W-5-M-105 5" 
Core: hollow concrete units; see Notes 29, 32, 
35; Facings: both sides; see Note 25. 

W-5-M-106 5" 
Core: hollow concrete units; see Notes 30, 34, 
35; Facings: both sides; see Note 25. 

W-5-M-107 5" 
Core: 5" thick solid gypsum blocks; see 
Note 26; No facings. 

W-5-M-108 5" 
Core: 4" thick hollow gypsum blocks; see 
Note 26; Facings: both sides; see Note 25. 

W-5-M-109 4" 
Concrete with 4" x 4" ,No. 6 welded_ wire mesh 
at wall center. 

W-4-M-110 4" 
Concrete with 4" x 4" No. 6 welded wire mesh 
at wall center. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

1. Tested as NBS under ASA Spec. No. A 2-1934. 
2. Failure mode-maximum temperature rise. 

PERFORMANCE 

LOAD TIME 

NIA 15 min. 

NIA 2hrs. 

NIA 1 hr. 
45 min. 

NIA 1 hr. 
30min. 

NIA 1 hr. 
45 min. 

NIA 30min. 

NIA 20min. 

NIA 2hrs. 
30min. 

NIA 2hrs. 
30min. 

NIA 2hrs. 

NIA 2hrs. 

NIA 1 hr. 
45 min. 

NIA 1 hr. 

NIA 4hrs. 

NIA 3 hrs. 

100 
45 min. 

psi 

NIA 1 hr. 
15 min. 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES HOURS 
BMS-92 

BMS-92 
BMS-92 

1 114 

1 2 

1 1314 

1 1112 

1 l314 

1 112 

1 113 

1 2112 

1 2112 

1 2 

1 2 

1 1314 

1 1 

1 4 

1 3 

43 2 314 

43 2 1114 

3. Treated at NJ;iS under ASA Spec. No. 42-1934 (ASTM C 19-53) except that hose stream testing where carried out was run on test specimens exposed for 
full test duration, not for or reduced period as is contemporarily done. 

4. For clay tile walls, unless the source the clay can be positively identified, it is suggested that the most pessimistic hour rating for the fire endurance of a clay 
tile partition of that thickness to be followed. Identified sources of clay showing longer fire endurance can lead to longer time recommendations. 

5. See appendix for construction and design details for clay tile walls. 
6. Failure mode-flame thru or crack formation showing flames. 
7. Hole formed at 25 minutes; partition collapsed at 42 minutes or removal from furnace. 
8. Failure mode-collapse. 
9. Hose stream pass. 

10. Hose stream hole formed in specimen. 
11. Load: 80 psi for gross wall cross sectional area. 
12. One cell in wall thickness. 
13. Two cells in wall thickness. 

(continued) 
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RESOURCE A 

TABLE 1.1.2-continued 
MASONRY WALLS 

4" TO LESS THAN 6" THICK 

14. Double cells plus one cell in wall thickness. 
15. One cell in wall thickness, cells filled with broken tile, crushed stone, slag, cinders or sand mixed with mortar. 
16. Dense hard-burned clay or shale tile. 
17. Medium-burned clay tile. 
18. Not less than 5/8 inch thickness of 1 :3 sanded gypsum plaster. 
19. Units of not less than 30 percent solid material. 
20. Units of not less than 40 percent solid material. 
21. Units of not less than 50 percent solid material. 
22. Units of not less than 45 percent solid material. 
23. Units of not less than 60 percent solid material. 
24. All tiles laid in portland cement-lime mortar. 
25~ Minimum 1/ 2 inch-1:3 sanded gypsum plaster. 
26. Laid in 1:3 sanded gypsum mortar. Voids ill hollow units not to exceed 30 percent. 
27. Units of expanded slag or pumice aggregate. 
28. Units of crushed limestone, blast furnace slag, cinders and expanded clay or shale. 
29. Units of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
30. Units of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
31. Unit at least 49 percent solid. 
32. Unit at least 62 percent solid. 
33. Unit at least 65 percent solid. 
34. Unit at least 73 percent solid. 
35. Ratings based on one unit and one cell in wall thickness. 
36. See Clay Tile Partition Design Construction drawings, below. 

CHECKERBOARD-C. 

12 

l 
A B c 

F G 

12{-

l 
D E 

DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS 
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THE FOUR TYPES OF CONSTRUCTION USED 
IN FIRE-TEST PARTITIONS 

185 



RESOURCE A 

NUMBER OF 
ASSEMBLIES 

10 

26 

25 
5 

21 

12 

10 

9 

11 2 
0 

0 

ITEM CODE THICKNESS 

W-6-M-l 6" 

W-6-M-2 6" 

W-6-M-3 6" 

W-6-M-4 6" 

W-7-M-5 71/4" 

W-7-M-6 71// 

W-7-M-7 711/ 

W-7-M-8 71/t 

W-7-M-8a 71lt 

186 

65 

58 

48 53 34 

41 49 50 

29 39 43 44 

28 31 42 16 

22 27 30 40 15 
- - -

FIGURE 1.1.3 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

66 

64 

62 

55 

52 

36 

35 61 

34 57 46 56 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

60 

13 23 24 32 59 8 33 51 45 20 38 

3 14 4 Ba 5 7 6 18 17 19 37 

2 3 4 5 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.3 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE REFERENCE NUMBER 

CONSTRUCTION DETAILS PRE- POST-
LOAD TIME 

BMS-92 
BMS-92 BMS-92 

Core: 5" thick, solid gypsum blocks laid in 1 :3 
sanded gypsum mortar; 112" of 1:3 sanded NIA 6 hrs. 1 
gypsum plaster facings on both sides. 

6" clay tile; Ohio fire clay; single cell thick; No NIA 17 min. 2 
plaster; Design "C," Construction "A." 

6" clay tile; Illinois surface clay; double cell NIA 45 min. 2 
thick; No plaster; Design "E," Construction "C." 

6" clay tile; New Jersey fire clay; double cell NIA 1 hr. 
2 

thick; No plaster; Design "E," Construction "S." 1 min. 

6" clay tile; Illinois surface clay; double cell 
1 hr. 

thick; Plaster: 51g"-1:3 sanded gypsum both NIA 
41 min. 

2 
faces; Design "E," Construction "A." 

61
' clay tile; New Jersey fire clay; double cell 

2hrs. 
thick; Plaster: 51g"-1:3 sanded gypsum both NIA 

23 min. 
2 

faces; Design "E," Construction "S." 

611 clay tile; Ohio fire clay; single cell thick; 
1 hr. 

Plaster: 5/ 8
11 sanded gypsum; 1 :3 both faces; NIA 

54min. 
2 

Design "C," Construction "A." 

6" clay tile; Illinois surface clay; single cell 
thick; Plaster:%" sanded gypsum 1:3 both faces; NIA 2hrs. 2 
Design "C," Construction "S." 

6" clay tile; Illinois surface clay; single cell 
1 hr. 

thick; Plaster: 5lg" sanded gypsum 1:3 both faces; NIA 
23 min 

2 
Design "C," Construction "E." 

(continued) 

47 

6 

REC. 
NOTES 

HOURS 

6 

1,3,4,6,55 114 

1-4, 7, 55 314 

1-4, 8, 55 1 

1-4, 55 1213 

1-4, 9, 55 2113 

1-4, 9, 55 2314 

1, 3,4, 9, 
10,55 

2 

1-4, 9, 10, 
55 

13/4 
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TABLE 1.1.3-continued 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 

ITEM.CODE THICKNESS CONSTRUCTION DETAILS 
LOAD TIME 

W-6-M-9 6" 
Core: structural clay tile; see Notes 12, 16, 20; NIA 20min. 
No facings. 

W-6-M-10 6" 
Core: structural clay tile; see Notes 12, 17, 20; NIA 25 min. 
No facings. 

W-6-M-ll 6" 
Core: structural clay tile; see Notes 12, 16, 19; NIA 15 min. 
No facings. 

W-6-M-12 6" 
Core: structural clay tile; see Notes 12, 17, 19; NIA 20min. 
No facings. 

W-6-M-13 6" 
Core: structural clay tile; see Notes 13, 16, 22; NIA 45 min. 
No facings . 

W-6-M-14 6" 
. Core: structural clay tile; see Notes 13, 17, 22; NIA 1 hr. 

No facings. 

W-6-M-15 6" 
Core: structural clay tile; see Notes 15, 17, 19; NIA 2 hrs. 
No facings. 

W-6-M-16 6" 
Core: structural clay tile; see Notes 15, 16, 19; NIA 2 hrs. 
No facings. 

W-6-M-17 6" 
Cored concrete masonry; see Notes 12, 34, 36, 38, 

80 psi 
3 hrs. 30 

41; No facings. min. 

W-6-M-18 6" 
Cored concrete masonry; see Notes 12, 33, 36, 38, 

80psi 3 hrs. 
41; No facings. 

W-6-M-19 6112" 
Cored concrete masonry; see Notes 12, 34, 36, 38, 

80 psi 4hrs. 
41; Facings: side 1; see Note 35. 

W-6-M-20 6112" 
Cored concrete masonry; see Notes 12, 33, 36, 38, 

80psi 4hrs. 
41; Facings: side 1; see Note 35. 

W-6~M-21 651s" 
Core: structural clay tile; see Notes 12, 16, 20; NIA 30min. 
Facings: unexposed face only; see Note 18. 

W-6-M-22 651s" 
Core: structural· clay tile; see Notes 12, 17, 20; NIA 40·min. 
Facings: unexposed face only; see Note 18. 

W-6-M-23 651s" 
Core: structural clay tile; see Notes 12, 16, 20; NIA 1 hr. 
Facings: exposed face only; see Note 18. 

W-6-M-24 651s" 
Core: structural clay tile; see Notes 12, 17, 20; NIA 1 hr. 
Facings: exposed face only; see Note 18. 5 min. 

W-6-M-25 651s" 
Core: structural clay tile; see Notes 12, 16, 19; NIA 25 min. 
Facings: unexposed side only; see Note 18. 

W-6-M-26 651s" 
Core: structural clay tile; see Notes 12, 7, 19; NIA 30min. 
Facings: unexposed face only; see Note 18. 

W-6-M-27 651s" 
Core: structural clay tile; see Notes 12, 16, 19; NIA 1 hr. 
Facings: exposed side only; see Note 18. 

W-6~M-28 651s" 
Core: structural clay tile; see Notes 12, 17, 19; NIA 1 hr. 
Facings: fire side only; see Note 18. 

W-6-M-29 651s" 
Core: structural clay tile; see Notes 13, 16, 22; NIA 1 hr. 
Facings: unexposed side only; see Note 18. 

W-6-M~30 651s" 
Core: structural clay tile; see Notes 13, 17, 22; NIA 1 hr. 
Facings: unexposed side only; see Note 18. 15 min. 

W-6-M-31 651s" 
Core: structural clay tile; see Notes 13, 16, 22; NIA 1 hr. 
Facings: fire side only; see Note 18. 15 min. 

W-6-M-32 651,; Core: structural clay tile; see Notes 13, 17, 22; NIA 1 hr. 
8 Facings: fire side only; see Note 18. 30min. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES 
HOURS 

BMS-92 
BMS·92 

BMS-92 

1 
3,5, 113 
24 

1 
3,5, 

113 
24 

1 
3,5, 

'14 
24 

1 
3,5, 

'13 
24 

1 
3,5, 

314 
24 

1 
3,5, 

1 
24 

1 
3, 5, 

2 
24 

1 
3,5, 

2 
24 

1 5,25 3112 

1 5,25 3 

1 5,25 4 

1 5,25 4 

1 
3,5, 

'12 
24 

1 
3,5, 

213 
24 

1 
3, 5, 

1 
24 

1 
·3,5, 

1 
24 

1 
3, 5, 

'13 
24 

1 
3,5, 

'12 24 

1 
3, 5, 

1 
24 

1 
3,5, 

1 
24 

1 
3,5, 

1 
24 

1 
3, 5, 

1114 
24 

1 
3, 5, 

1 '14 
24 

1 
3, 5, 

1112 
24 
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RESOURCE A 

ITEM CODE THICKNESS 

W-6-M-33 651s" 

W-6-M-34 651s" 

W-6-M-35 651s" 

W-6-M-36 65fs" 

W-6-M-37 7" 

W-6-M-38 7" 

W-6-M-39 7114" 

W-6-M-40 7114" 

W-6-M-41 7114" 

W-6-M-42 7114" 

W-7-M-43 7114" 

W-7-M-44 7114" 

W-7-M-45 711/ 

W-7-M-46 7114" 

W-6-M-47 6" 

W-6-M-48 6" 

W-6-M-49 6" 

W-6-M-50 6" 

W-6-M-51 6" 

W-6-M-52 6" 

W-6-M-53 6" 

W-6-M-54 6112" 

W-6-M-55 6112" 

W-6-M-56 6112" 

188 

TABLE 1.1.3-continued 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: structural clay tile; see Notes 15, 16, 19; NIA 2 hrs. 
Facings: unexposed side only; see Note 18. 30min. 

Core: structural clay tile; see Notes 15, 17, 19; NIA 2hrs. 
Facings: unexposed side only; see Note 18. 30rnin. 

Core: structural clay tile; see Notes 15, 16, 19; NIA· 2 hrs. 
Facings: fire side only; see Note 18. 30min. 

Core: structural clay tile; see Notes 15, 17, 19; NIA 2 hrs. 
Facings: fire side only; see Note 18. 30min. 

Cored concrete masonry; see Notes 12, 34, 36, 38, 41; 
80psi 5 hrs. 

see Note 35 for facings on both sides. 

Cored concrete masonry;· see Notes 12, 33, 36, 38, 41; 
80 psi 5 hrs. 

see Note 35 for facings. 

Core: structural clay tile; see Notes 12, 16, 20; NIA 1 hr. 
Facings: both sides; see Note 18. 15 min. 

Core: structural clay tile; see Notes 12, 17, 20; _ NIA 1 hr. 
Facings: both sides; see Note 18. 30min. 

Core: structural clay tile; see Notes 12, 16, 19; NIA 1 hr. 
Facings: both sides; see Note 18. 15 min. 

Core: structural clay tile; see Notes 12, 17, 19; NIA 1 hr. 
Facings: both sides; see Note 18. 30min. 

Core: structural clay tile; see Notes 13, 16, 22; NIA 1 hr. 
Facings: both sides of wall; see Note 18. 30min. 

Core: structural clay tile; see Notes 13, 17, 22; NIA 2hrs. 
Facings: both sides of wall; see Note 18. 

Core: structural clay tile; see Notes 15, 16, 19; NIA 3 hrs. 
Facings: both sides; see Note 18. 30min. 

Core: structural clay tile; see Notes 15, 17, 19; NIA 3 hrs. 
Facings: both sides; see Note 18. 30min. 

Core: 5" thick solid gypsum blocks; see Note 45; NIA 6 hrs. Facings: both sides; see Note 45. 

Core: hollow concrete units; see Notes 47, 50, 54; NIA 1 hr. 
No facings. 15 min. 

Core: hollow concrete units; see Notes 46, 50, 54; NIA 1 hr. 
No facings. 30min. 

Core: hollow concrete units; see Notes 46, 41, 54; NIA 2hrs. 
No facings. 

Core: hollow concrete units; see Notes 46, 53, 54; NIA 3 hrs. 
No facings. 

Core: hollow concrete units; see Notes 47, 53, 54; NIA 2hrs. 
No facings. 30min. 

Core: hollow concrete units; see Notes 47, 51, 54; NIA 1 hr. 
No facings. 30min. 

Core: hollow concrete units; see Notes 46, 50, 54; NIA 2 hrs. 
Facings: one side only; see Note 35. 

Core: hollow concrete units; see Notes 4, 51, 54; NIA 2hrs. 
Facings: one side; see Note 35. 30min. 

Core: hollow concrete units; see Notes 46, 53, 54; NIA 4hrs. Facings: one side; see Note 35. 

· (continued) 

REFERENCE NUMBER 
REC. 

PRE- POST- NOTES 
HOURS 

BMS-92 
BMS-92 

BMS-92 

1 3,5,24 2112 

1 3,5,24 2112 

1 3,5,24 2112 

1 3,5,24 2112 

1 5,25 5 

1 5,25 5 

1 3,5,24 1114 

1 3,5,24 1112 

1 3,5,24 1114 

1 3,5,24 1112 

l 3,5,24 1112 

1 3,5,24 1112 

1 3,5,24 3112 

1 3,5,24 3112 

1 6 

1 1114 

1 1112 

1 2 

1 3 

1 2112 

1 1112 

1 2 

1 2112 

1 ·4 
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TABLE 1.1.3-continued 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

W-6-M-57 6'12" 
Core: hollow concrete units; see Notes 47, 53, 54; 
Facings: one side; see Note 35. 

W-6-M-58 6112" 
Core: hollow concrete units; see Notes 47, 51, 54; 
Facings: one side; see Note 35. 

W-6-M-59 5112" 
Core: hollow concrete units; see Notes 47, 50, 54; 
Facings: one side; see Note 35. 

W-7-M-60 7" 
Core: hollow concrete units; see Notes 46, 53, 54; 
Facings: both sides; see Note 35. 

W-7-M-61 7" 
Core: hollow concrete units; see Notes 46, 51, 54; 
Facings: both sides; see Note 35. 

W-7-M-62 7" 
Core: hollow concrete units; see Notes 46, 50, 54; 
Facings: both sides; see Note 35. 

W-7-M-63 7" 
Core: hollow concrete units; see Notes 47, 53, 54; 
Facings: both sides; see Note 35.. 

W-7-M-64 7" 
Core: hollow concrete units; see Notes 47, 51, 54; 
Facings: both sides; see Note 35. 

W-7-M-65 7" 
Core: hollow concrete units; see Notes 47, 50, 54; 
Facings: both sides; see Note 35. 

W-6-M-66 6" 
Concrete wall with 4" x 4" No. 6 wire fabric (welded) 
near wall center for reinforcement. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

LOAD TIME 

NIA 3 hrs. 

NIA 2hrs. 

NIA 1 hr. 
45 min. 

NIA 5 hrs. 

NIA 3 hrs. 
30 min. 

NIA 2hrs. 
30min. 

NIA 4hrs. 

NIA 2 hrs. 
30 min. 

NIA 2hrs. 

NIA 2 hrs. 
30min. 

RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE- POST- NOTES HOURS 
BMS-92 BMS-92 BMS-92 

1 3 

1 2 

1 1314 

1 5 

i 3112 

1 2112 

1 4 

1 2112 . 

1 2 

43 2 2112 

1. Tested at NBS under ASA Spec. No. 43-1934 (ASTM C 19-53) except that hose stream testing where carried out was run on test specimens exposed for full 
test duration, not for a reduced period as is contemporarily done. · 

2. Failure by thermal criteria-maximum temperature rise. 
3. For clay tile walls, unless the source or density of the clay can be positively identified or determined, it is suggested that the lowest hourly rating for the fire 

endurance of a clay tile partition of that thickness be followed. Identified sources of clay showing longer fire endurance can lead to longei; time 
recommendations. 

4. See Note 55 for construction and design details for clay tile walls. 
5. Tested at NBS under ASA Spec. No. A2-1934. 
6. Failure mode-collapse. 
7. Collapsed on removal from furnace at 1 hour 9 minutes. 
8. Hose stream-failed. 
9. Hose streiun~passed. 

10. No end point met in test. 
11. Wall collapsed at 1 hour 28 minutes. 
12. One cell in wall thickness. 
13. Two cells in wall thickness. 
14. Double shells plus one cell in wall thickness. 
15. One cell in wall thickness; cells filled with broken tile, crushed stone, slag, cinders or sand mixed with mortar. 
16. Dense hard-burned clay or shale tile. 
17. Medium-burned clay tile. 
18. Not less than 5/ 8 inch thickness of 1:3 sanded gypsum plaster. 
19. Units of not less than 30 percent solid material. 
20. Units of not less than 40 percent solid material. 
21. Units of not less than 50 percent solid material. 
22. Units of not less than 45 percent solid material. 
23. Units of not less than 60 percent solid material. 
24. All tiles laid in portland cement-lime mortar. 
25. Load: 80 psi for gross cross sectional area of wall. 
26. Three cells in wall thickness. 
27. Minimum percent of solid material in concrete units = 52. 
28. Minimum percent of solid material in concrete units = 54. 
29. Minimum percent of solid material in concrete units = 55. 
30. Minimum percent of solid material in concrete units= 57. 

(continued) 
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RESOURCE A 

TABLE 1.1.3-continued 
MASONRY WALLS 

6" TO LESS THAN 8" THICK 

31. Minimum percent of solid material in concrete units = 62. 
32. Minimum percent of solid material in concrete units = 65. 
33. Minimum percent of solid material in concrete units = 70. 
34. Minimum percent of solid material in concrete units= 76. 
35. Not less than 1

/ 2 inch of I :3 sanded gypsum plaster. 
36. Noncombustible or no members framed into wall. 
37. Combustible members framed into wall. 
38. One unit in wall thickness. 
39. Two units in wall thickness. 
40. Three units in wall thickness. 
41. Concrete units made with expanded slag or pumice aggregates. 
42. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 
43. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
44. Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
45. Laid in 1 :3 sanded gypsum mortar. 
46. Units of expanded slag or pumice aggregate. 
47. Units of crushed limestone, blast furnace, slag, cinder and expanded clay or shale. 
48. Units of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
49. Units of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
50. Unit minimum49 percent solid. 
51. Unit minimum 62 percent solid. 
52. Unit minimum 65 percent solid. 
53. Unit minimum 73 percent solid. 
54. Ratings based on one unit and one cell in wall section. 
55. See Clay Tile Partition Design Construction drawings, below. 

CHECKERBOARD-G 

A B c 

F G 

12" 12" 

l -l 
D E 

DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS 

190 4646 

END-.E 

THE FOUR TYPES OF CONSTRUCTION USED 
IN FIRE-TEST PARTITIONS 
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RESOURCE A 

FIGURE 1.1.4 
MASONRY WALLS 

811 TO LESS THAN 10" THICK 

NUMBER OF 
ASSEMBLIES 

15 

109 110 104 

97 107 101 --
95 94 114 65 The number in each box is 

keyed to the last number in the 
91 96 92 113 58 Item Code column in the Table. 

10 
79 93 80 85 111 56 For example: --

112 75 89 78 76 106 55 

102 99 45 84 . 69 73 105 54 

83 81 43 49 68 72 90 53 

57 77 39 41 98 67 70 86 52 
5 -- --

12 47 37 38 82 62 108 61 74 51 

10 16 35 36 42 44 100 50 64 32 63 

10 6 14 9 34 20 40 71 48 33 30 59 --
88 4 8 5 11 17 29 46 31 19 25 28 60 -
87 2 1 3 7 13 15 24 21 18 22 23 27 26 

0 

0 2 3 4 5 6 7 8 9 10 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.4 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 
PERFORMANCE REFERENCE NUMBER 

REC. 
ITEM CODE THICKNESS CONSTRUCTION DETAILS PRE- POST- NOTES 

HOURS LOAD TIME 
BMS-92 

BMS-92 
BMS-92 

Core: clay or shale structural tile; Units in wall thick-
1 hr. 

W-8-M-1 8" ness: 1; Cells in wall thickness: 2; Minimum% solids 80 psi 
15 min. 

1 1,20 11
/ 4 

in units: 40. 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-2 8" 
ness: 1; Cells in wall thickness: 2; Minimum % solids 

80 psi 45 min. 1 1, 20 3/4 
in units: 40; No facings; Result for wall with 
combustible members framed into interior. 

Core: clay or shale structural tile; Units in wall thick-
1 hr. 

W-8-M-3 8" n~ss: 1; Cells in wall thickness: 2; Minimum% solids 80 psi 
30 min. 

1 1,20 l '/2 

in units: 43. 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-4 8" 
ness: 1; Cells in wall thickness: 2; Minimum % solids 

80 psi 45 min. 1 i, 20 3/4 
in units: 43; No facings; Combustible members 
framed into wall. 

See 1 hr. 
1,2,5, 

W-8-M-5 8" Core: clay or shale structural tile; No facings. 
Notes 30 min. 

1 10, 18, 11
/2 

20,21 

See 
1,2,5, 

W-8-M-6 8" Core: clay or shale structural tile; No facings. 
Notes 

45 min. 1 10,19, 3/4 

20,21 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
4647 

191 



RESOURCE A 

ITEM CODE THICKNESS 

W-8-M-7 8" 

W-8-M-8 8" 

W-8-M-9 8" 

W-8-M-10 8" 

W-8-M-11 8" 

W-8-M-12 8" 

W-8-M-13 8" 

W-8-M-14 8" 

W-8-M-15 8" 

W-8-M-16 8" 

W-8-M-17 8" 

W-8-M-18 8" 

W-8-M-19 8" 

W-8-M-20 8" 

W-8-M-21 8" 

W-8-M-22 8" 

W-8-M-23 8" 

W-8-M-24 8" 

W-8-M-25 8" 

W-8-M-26 8" 

W-8-M-27 31/2" 

W-8-M-28 31/2" 

192 

TABLE 1.1.4-continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: clay or shale structural tile; No facings 
See 

2hrs. 
Notes 

Core: clay or .shale structural tile; No facings. 
See 1 hr. 

Notes 45 min. 

Core: clay or shale structural tile; No facings. 
See 1 hr. 

Notes 15 min. 

Core: clay or shale structural tile; No facings. 
See 

45 min. 
Notes 

Core: clay or shale structural tile; No facings. 
See 

2hrs. 
Notes 

Core: clay or shale structural tile; No facings. 
See 

45 min. 
Notes 

Core: clay or shale structural tile; No facings. 
See 2hrs. 

Notes 30min. 

Core: clay or shale structural tile; No facings. 
See 

1 hr. 
Notes 

Core: clay or shale structural tile; No facings. 
See 

3 hrs. 
Notes 

Core: clay or shale structural tile; No facings. 
See 1 hr. 

Notes 15 min. 

Cored clay or shale brick; Units in wall thick-
See 2 hrs. 

ness: 1; Cells in wall thickness: 1; Minimum 
Notes 30 min. 

% solids: 70; No facings. 

Cored clay or shale brick; Units in wall thick-
See 

ness: 2; Cells in wall thickness: 2; Minimum 
Notes 

5 hrs. 
% solids: 87; No facings. 

Core: solid clay or shale brick; No facings. 
See 

5 hrs. 
Notes 

Core: hollow rolok of clay or shale. 
See 2hrs. 

Notes 30min. 

Core: hollow rolok bak of clay or shale; See 
4hrs. 

No facings. Notes 

Core: concrete brick; No facings. 
See 

6 hrs. 
Notes 

Core: sand-lime brick; No facings. 
See 

7 hrs. 
Notes 

Core: 4", 40% solid clay or shale structural 
See Notes 

3 hrs. 
tile; 1 side 4" brick facing. 30min. 

Concrete wall (3220 psi); Reinforcing vertical 
22,200 

rods 1" from each face and l" diameter; 
lbs./ft. 

6 hrs. 
horizontal rods 5/g" diameter. 

Core: sand-line brick; 1/{' of 1:3 sanded 
See Notes 9 hrs. 

gypsum plaster facings on one side. 

Core: sand-line brick; 1/z" of 1:3 sanded 
See Notes 8 hrs. 

gypsum plaster facings on one side. 

Core: concrete; 112" of 1:3 sanded gypsum 
See Notes 7 hrs. 

plaster facings on one side. 

(continued) 

REFERENCE NUMBER 
REC. 

PRE· POST- NOTES HOURS 
BMS-92 

BMS-92 
BMS·92 

1 
1, 2, 5, 13, 

2 
18, 20, 21 

1 
1, 2,5, 13, 

11/4 
19,20,21 

1 
l, 2, 6, 9, 

l 3/4 
18,20,21 

1 
1, 2, 6,9, 

3/4 
19,20,21 

1 
1, 2, 6, 10, 

2 
18, 20, 21 

1 
1, 2, 6, 10, 

3/4 
19,20,21 

·1 1, 3, 6, 12, 
2112 

18, 20, 21 

1 
1, 2, 6, 12, 

1 
19,20,21 

1 
1, 2, 6, 16, 

3 
18,20,21 

1 
1, 2, 6, 16, 

11/4 
19,20,21 

1 1,44 2112 

1 1,45 5 

1 1, 22, 45 5 

1 1, 22, 45 2112 

1 1,45. 4 

1 1,45 6 

1 1,45 7 

1 1, 20 3112 

7 6 

1 1,45 9 

1 1, 45 8 

1 1,45 7 
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TABLE 1.1.4-continued 
MASONRY WALLS 

811 TO LESS THAN 10" THICK 

PERFORMANCE 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 
LOAD TIME 

W-8-M-29 81/2" 
Core: hollow rolok of clay or shale; 1

/ 2" of 1:3 sanded See 
3 hrs. 

gypsum plaster facings on one side. Notes 

W-8-M-30 8112" 
Core: solid clay ot shale brick 1/2" thick, 1:3 sanded See 

6hrs. 
gypsum plaster facings on one side. Notes 

Core: cored clay or shale brick; Units in wall thick-

W-8-M-31 81/2" 
ness: 1; Cells in wall thickness: 1; Minimum% solids: See 

4hrs. 
70; 1

/ 2" of 1:3 sanded gypsum plaster facings on both Notes 
sides. 

Core: cored clay or shale brick; Units in wall thick-

W-8-M-32 8'/2" 
ness: 2; Cells in wall thickness: 2; Minimum % solids: See 

6 hrs. 
87; 1

/ 2" of 1:3 sanded gypsum plaster facings on one Notes 
side. 

W-8-M-33 81/2" 
Core: hollow rolok bak of clay or shale; 1/2" of 1:3 See 

5 hrs. 
sanded gypsum plaster facings on one side. Notes 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-34 85/s" 
ness: 1; Cells in wall thickness: 2; Minimum% solids See 

2 hrs. 
in units: 40; 5/8" of 1:3 sanded gypsum plaster facings Notes 
on one side. 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-35 85/s" 
ness: 1; Cells in wall thickness: 2; Minimum% solids See 1 hr. 
in units: 40; Exposed face: 5/s" of 1:3 sanded gypsum Notes 30min. 
plaster. 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-36 85/s" 
ness: 1; Cells in wall thickness: 2; Minimum% solids See 

2hrs. 
in units: 43; 5/8" of 1:3 sanded gypsum plaster facings Notes 
on one side. 

Core: clay or shale structural tile; Units in wall thick-

W-8-M-37 85/s" 
ness: 1; Cells in wall thickness: 2; Minimum% solids See 1 hr. 
in units: 43; 5/8" of 1:3 sanded gypsum plaster of the Notes 30min. 
exposed face only. 

Core: clay or shale structural tile; Facings: side 1;.see See 
W-8-M-38 85/s" 2hrs. 

Note 17. Notes 

Core: clay or shale structural tile; Facings: See 1 hr. 
W-8-M-39 85/g" 

exposed side only; see Note 17. Notes 30min. 

Core: clay or shale structural tile; Facings: See 
W-8-M-40 85/g" 

exposed side only; see Note 17. ·Notes 3 hrs. 

Core: clay or shale structural tile; Facings: See 
W-8-M-41 85/s" 

exposed side only; see Note 17. Notes 
2hrs. 

Core: clay or shale structural tile; Facings: side 1; see See 2hrs. 
W-8-M-42 85/s" 

Note 17. Notes 30min. 

Core: clay or shale structural tile; Facings: See 1 hr. 
W-8-M-43 85/s" 

exposed side only; see Note 17. Notes 30min. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES 
HOURS 

BMS-92 
BMS-92 

BMS-92 

1 1, 45 3 

1 
1, 22, 

6 
45, 

1 1, 44 4 

1 1, 45 6 

1 1,45 5 

1 
1, 20 

2 
21 

1 
1, 20, 

1112 
21 

1, 
2 

20,21 

1 
1, 20, 

1112 
21 

1,2,5, 
1 10,18, 2 

20,21 

1,2,5, 
1 10, 19, 1112 

20,21 

1,2,5, 
1 13, 18, 3 

20, 21 

1,2,5, 
1 13, 19, 2 

20,21 

1,2,9, 
1 18,20, 2112 

21 

1,2,6, 
1 9, 19, 1112 

20,21 
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RESOURCE A 

ITEM CODE THICKNESS 

w.g.M-44 gs/a" 

w.g.M-45 gsfs" 

W-g·M-46 gsfs" 

W-g·M-47 gsfs" 

W-g·M-4g gs/a" 

W-g·M-49 gsfs" 

W-g·M-50 gsfs" 

W-8-M-51 g3/4" 

W-8-M-52 g3// 

W-g·M-53 g3/4" 

W-g·M-54 g3/4" 

W-9-M-55 9" 

W-9-M-56 9" 

W-9-M-57 9" 

W-9-M-5g 9" 

W-9-M-59 9" 

W-9-M-60 9" 

W-9-M-61 9" 

W-9-M-62 9" 
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TABLE 1.1.4-continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: clay or shale structural tile; Facings: side 1, See 
3 hrs. 

see Note 17; side 2, none. Notes 

Core: clay or shale structural tile; Facings: fire side See 1 hr. 
only; seeNote 17. Notes 30min. 

Core: clay or shale structural tile; Facings: side 1, See 3 hrs. 
see Note 17; side 2, none. Notes 30min. 

Core: clay or shale structural tile; Facings: exposed See 1 hr. 
side only; see Note 17. Notes 45 min. 

Core: clay or shale structural tile; Facings: side 1, See 
4hrs. 

see Note 17; side 2, none. Notes 

Core: clay or shale structural tile; Facings: fire side See 
2hrs. 

only; see Note 17. Notes 

Core: 4", 40% solid clay or shale clay structural tile; 
See 

4" brick plus 5
/ 8" of 1:3 sanded gypsum plaster fac-

Notes 
4hrs. 

ings on one side. 

g3// x 21
/ 2" and 4" x 2'/2" cellular fletton (1g73 psi) 

3.6 
single and triple cell hollow brick set in 1/2" sand 

tons/ft. 
6hrs. 

mortar in alternate courses. 

g3/4" thick cement brick (2527 psi) with P.C. and sand 3.6 
6 hrs. 

mortar. tons/ft. 

83// x 21/2" fletton brick (1g31 psi) in 1/ 2" sand 3.6 
6 hrs. 

mortar. tons/ft. 

g3// x 21
/ 2" London stock brick (6g3 psi) in 1/2" P.C. - 7.2 

6hrs. 
sand mortar. tons/ft. 

9" x 21
/ 2" Lefoester red wire-cut brick (4465 psi) in 6.0 

6 hrs. 1
/ 2

11 P.C. - sand mortar. tons/ft. 

9" x 3" sand-lime brick (2603 psi) in 1/ 2" P.C. - sand 3.6 
6hrs. 

mortar. tons/ft. 

2 layers 27/g" fletton brick (1910 psi) with 31
/ 4" air 1.5 

32min. 
space; Cement and sand mortar. tons/ft. 

9" x 3" stairfoot brick (7527 psi) in 1/ 2" sand-cement 7.2 
6 hrs. 

mortar. tons/ft. 

Core: solid clay or shale brick; 1/z" thick; 1:3 sanded See 
7hrs. 

gypsum plaster facings on both sides. Notes 

Core: concrete brick; 1
/2" of 1:3 sanded gypsum See 

g hrs. 
plaster facings on both sides. Notes 

Core: hollow rolok of clay or shale; 1
/ 2" of 1:3 sanded See 

4hrs. 
gypsum plaster facings on both sides. Notes 

Cored clay or shale brick; Units in wall thickness: 1; 
See 

Cells in wall thickness: 1; Minimum% solids: 70; 1/ 2" 
Notes 

3 hrs. 
of 1 :3 sanded gypsum plaster facings on one side. 

(continued) 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES 
HOURS 

BMS-92 
BMS-92 

BMS-92 

1, 2, 
1 10,18, 3 

20,21 

1,2,6, 
1 10,19, 1112 

20,21 

1,2,6, 
1 12, 1g, 3112 

20,21 

1,2,6, 
1 12, 19, 1\ 

20,21 

1,2,6, 
I 16,lg, 4 

20,21 

1,2,6, 
I 16,19, 2 

20,21 

1 1,20 4 

7 23,29 6 

7 23,24 6 

7 23,24 6 

7 23,24 6 

7 23,24 6 

7 23,24 6 

7 23,25 '13 

7 23,24 6 

1 
1, 22, 

7 
45 

1 1,45 g 

1 1, 45 4 

1 1,44 3 
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ITEM CODE THICKNESS 

W-9-M-63 9" 

W·9-M-64 9-10" 

W-9-M-65 9-10" 

W-9-M-66 9-10" 

-

W-9-M-67 911/ 

W-9-M-68 911/ 

W-9-M-69 911/ 

W-9-M-70 911/ 

W-9-M-71 91i/ 

W-9-M-72 911/ 

W-9-M-73 9114" 

W-9-M-74 91
// 

W-9-M-75 8" 

W-8-M-76 8" 

W-8-M-77 8" 

W-8-M-78 8" 

W-8-M-79 8" 

TABLE 1.1.4--continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Cored claY, or shale brick; Units in wall thickness: 
2; Cells in wall thickness: 2; Minimum % solids: See 

7hrs. 
87; 1/z" of 1:3 sanded gypsum plaster facings on Notes 
both sides. 

Core: cavity wall of clay or shale brick; See 
5 hrs. 

No facings. Notes 

Core: cavity construction of clay or shale brick; 
See 1

/ 2" of 1:3 sanded gypsum plaster facings on one 
Notes 

6 hrs. 
side. 

Core: cavity construction of clay or shale brick; 
See 1

/ 2" of 1:3 sanded gypsum plaster facings on both 
Notes 

7 hrs. 
sides. 

Core: clay or shale structural tile; Units in wall 
thickness: 1; Cells in wall thickness: 2; Minimum See 

3 hrs. 
% solids in units: 40; 5/a" of 1:3 sanded gypsum Notes 
plaster facings on both sides. 

Core: clay or shale structural tile; Units in wall 
thickness: 1; Cells in wall thickness: 2; Minimum See 

3 hrs. 
% solids in units: 43; 5

/8" of 1:3 sanded gypsum Notes 
plaster facings on both sides. 

Core: clay or shale structural tile; Facings: sides 1 See 
3 hrs. 

and 2; see Note 17. Notes 

Core: clay or shale structural tile; Facings: sides 1 See 
4hrs. 

and 2; see Note 17. Notes 

Core: clay or shale structural tile; Facings: sides 1 See 3 hrs. 
and 2; see Note 17. Notes 30 min. 

Core: clay or shale structural tile; Facings: sides 1 See 
4hrs. 

and 2; see Note 17. Notes 

Core: clay or shale structural tile; Facings: sides 1 See 
and 2; see Note 17. Notes 

4hrs. 

Core: clay or shale structural tile; Facings: sides 1 See 
and 2; see Note 17. Notes 

5 hrs. 

Cored concrete masonry; see Notes 2, 19, 26, 34, 
80psi 

1 hr. 
40; No facings. 30 min. 

Cored concrete masonry; see Notes 2, 18, 26, 34, 
80 psi 4hrs. 

40; No facings 

Cored concrete masonry; see Notes 2, 19, 26, 31, 
80psi 

1 hr. 
40; No facings. 15 min. 

Cored concrete masonry; see Notes 2, 18, 26, 31, 
80 psi 3 hrs. 

40; No facings. 

Cored concrete masonry; see Notes 2, 19, 26, 36, 
80psi 

1 hr. 
42; No facings. 30 min. 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
4651 

RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE- POST" NOTES 
HOURS 

BMS-92 
BMS-92 

BMS-92 

1 1,45 7 

1 1,45 5 

1 1,45 6 

1 1,45 7 

1 
1, 20, 

3 
21 

1 
1, 20, 

3 
21 

1,2,5, 
1 10,18, 3 

20,21 

1,2,5, 
1 13,18, 4 

20,21 

1,2,6, 
1 9, 18, 31/2 

20,21 

1,2,6, 
1 10,18, 4 

20,21 

1,2,6, 
1 12, 18, 4 

20,21 

1,2,6 
1 16,18, 5 

20,21 

1 1, 20 1112 

1 1, 20 4 

1 1, 20 l'/4 

1 1, 20 3 

1 1, 20 l '/2 
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RESOURCE A 

ITEM CODE THICKNESS 

W-8-M-80 8" 

W-8-M-81 8" 

W-8-M-82 8" 

W-8-M-83 8" 

W-8-M-84 8" 

W-8-M-85 81/2" 

W-8-M-86 8" 

W-8-M-87 8" 

W-8-M-88 8" 

W-8-M-89 81/2" 

· W-8-M-90 81/2" 

W-8-M-91 81/2" 

W-8-M-92 81/2" 

W-8-M-93 81/2" 

W-8-M-94 81/2" 

W-8-M-95 81/i" 

W-8-M-96 81/i" 

W-8-M-97 81/2" 

W-8-M-98 81/2" 

W-8-M-99 81/2" 
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TABLE 1.1.4-continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Cored ·concrete masonry; see Notes 2, 18, 26, 36, 41; 
80psi 3 hrs. 

No facings. 

Cored concrete masonry; see Notes 2, 19, 26, 34, 41; 
80 psi 1 hr. 

No facings. 

Cored concrete masonry; see Notes 2, 18, 26, 34, 41 .. 2hrs. 
No facings. · ' 80psi 

30min. 

Cored concrete masonry; see Notes 2, 19, 26, 29, 41; 
80psi 45 min. 

No facings. 

Cored concrete masonry; see Notes 2, 18, 26, 29, 41; 
80psi 2hrs. 

No facings. 

Cored concrete masonry; see Notes 3, 18, 26, 34, 41; 
80psi 4hrs. 

Facings: 211/ brick. . 

Cored concrete masonry; see Notes 3, 18, 26, 34, 41; 
80psi 5 hrs. 

Facings: 33// brick face. 

Cored concrete masonry; see Notes 2, 19, 26, 30, 43; 
80psi 12min. 

No facings. 

Cored concrete masonry; see Notes 2, 18, 26, 30, 43; 
80psi 12min. 

No facings. 

Cored concrete masonry; see Notes 2, 19, 26, 34, 40; 
80psi 2hrs. 

Facings: fire side only; see Note 38. 

Cored concrete masonry; see Notes 2, 18, 26, 34, 40; 
80psi 5 hrs.· 

Facings: side 1; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 31, 40; 
80psi 

1 hr. 
Facings: fire side only; see Note 38. 45 min. 

Cored concrete masonry; see Notes 2, 18, 26, 31, 40; 
80psi 4hrs. 

Facings: one side; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 36, 41; 
80psi 2hrs. 

Facings: fire side only; see Note 38. 

Cored concrete masonry; see Notes 2, 18, 26, 36, 41; 
80 psi 4hrs. 

Facings: fire side only; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 34, 41; 
80psi 

1 hr. 
Facings: fire side only; see Note 38. 30min. 

Cored concrete masonry; see Nbtes 2, 18, 26, 34, 41; 
80psi 3 hrs. 

Facings: one side; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 29, 41; SO psi 
1 hr. 

Facings: fire side only; see Note 38. 30min. 

Cored concrete masonry; see Notes 2, 18, 26, 29, 41; 
80psi 

2hrs. 
Facings: one side; see Note 38. 30min. 

Cored concrete masonry; see Notes 3, 19, 23, 27, 41; 
80psi 

1 hr. 
No facings. . 15 min. 

(continued) 

REFERENCE NUMBER 

PRE- NOTES 
REC. 

BMS-9 2 
POST- HOURS 

BMS-92 BMS-92 

1 1, 20 3 

1 1,20 1 

1 1,20 2112 

1 1,20 3/4 

1 1,20 2 

1 1,20 4 

1 1, 20 5 

1 1, 20 115 

1 1, 20 115 

1 1,20 2 

1 1, 20 5 

1 1, 20 13/4 

1 1, 20. 4 

1 1,20 2 

1 l, 20 4 

1 1, 20 1112 

1, 20 3 

1 1, 20 1112 

1 1,20 2112 

1 1,20 1114 
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TABLE 1.1.4-continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 

W-8-M-100 81/2" 
Cored concrete masonry; see Notes 3, 18, 23, 27, 41; 
No facings. 

W-8-M-101 81/2" 
Cored concrete masonry; see Notes 3, 18, 26, 34, 41; 
Facings: 33/t brick face; one side only; see Note 38. 

W-8-M-102 81/2" 
Cored concrete masonry; see Notes 2, 19, 26, 30, 43; 
Facings: fire side only; see Note 38. 

W-8-M-103 81/2" 
Cored concrete masonry; see Notes 2, 18, 26, 30, 43; 
Facings: one side only; see Note 38. 

W-8-M-104 9" 
Cored concrete masonry; see Notes 2, 18, 26, 34, 40; 
Facings: both sides; see Note 38. 

. W-8-M-105 9" 
Cored concrete masonry; see Notes 2, 18, 26, 31, 40; 
Facings: both sides; see Note 38. 

W-8-M-106 9" 
Cored concrete masonry; see Notes 2, 18, 26, 36, 41; 
Facings: both sides of wall; see Note 38. 

W-8-M-107 9" 
Cored concrete masonry; see Notes 2, 18, 26, 34, 41; 
Facings: both sides; see Note 38. 

W-8-M-108 9" 
Cored concrete masonry; see Notes 2, 18, 26, 29, 41; 
Facings: both sides; see Note 38. 

W-8-M-109 9" 
Cored concrete masonry; see Notes 3, 19, 23, 27, 40; 
Facings: fire side only; see Note 38. 

W-8-M-110 9" 
Cored concrete masonry; see Notes 3, 18, 23, 27, 41; 
Facings: one side only; see Note 38. 

W-8-M-111 9" 
Cored concrete masonry; see Notes 3, 18, 26, 34, 41; 
21

/ 4" brick face on one side only; see Note 38. 

W-8-M-112 9" 
Cored concrete masonry; see Notes 2, 18, 26, 30, 43; 
Facings: both sides; see Note 38. 

W-9-M-113 91/2" 
Cored concrete masonry; see Notes. 3, 18, 23, 27, 41; 
Facings: both sides; see Note 38. 

W-8-M-114 8" 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

1. Tested at NBS under ASA Spec. No. 43-1934 (ASTM C 19-53). 
2. One unit in wall thickness. 
3. Two units in willl thickness. 
4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6. Three or four cells in wall thickness. 
7. Four or five cells in wall thickness. 
8. Five or six cells in wall thickness. 
9. Minimum percent of solid materials in units= 40%. 

10. Minimum percent of solid materials in units= 43%. 
11. Minimum percent of solid materials in units= 46%. 
12. Minimum percent of solid materials in units= 48%. 
13. Minimum percent of solid materials in iinits = 49%. 
14. inimum percent of solid materials in units= 45%. 
15. Minimum percent of solid materials i.n units= 51 %. 
16. Minimum percent of solid materials in units= 53%. 
17. Not less than 5/ 8 inch thickness of 1:3 sanded gypsum plaster. 
18. Noncombustible or no members framed into wall. 

2015 INTERNATIONAL EXISTING BUILDING CODEoio 

(continued) 

4653 

PERFORMANCE 

LOAD TIME 

80psi 
3 hrs. 

30min. 

80 psi 6 hrs. 

80psi 30min. 

80 psi 12 min. 

80psi 6hrs. 

80psi 5 hrs, 

80psi 5 hrs. 

80psi 4hrs. 

80psi 
3 hrs. 

30min. 

80psi 
1 hr. 

45 min. 

80 psi 4hrs. 

80psi 5 hrs. 

80 psi 30min. 

80psi 5 hrs. 

200 psi 5 hrs. 

RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE- POST- NOTES HOURS 
BMS-92 BMS-92 BMS-92 

1 1, 20 3112 

1 l, 20 6 

1 1, 20 \ 

1 1,20 1/5 

1 1,20 6 

1 l,20 5 

1 1,20 5 

1 1,20 4 

1 1,20 31/2 

1 1, 20 13/4 

1 1,20 4 

1 1, 20 5 

1 1,20 1/2 

1 1, 20 5 

43 22 5 
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RESOURCE A 

19. Combustible members framed into wall. 
20. Load: 80 psi for gross cross-sectional area of wall. 
21. Portland cement-lime mortar. 
22. Failure mode thermal. 
23. British test. 
24. Passed all criteria. 

TABLE 1.1.4-continued 
MASONRY WALLS 

8" TO LESS THAN 10" THICK 

25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thickness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid.material in concrete units= S2. 
30. Minimum percent of solid material in concrete units = S4. 
31. Minimum percent of solid material in concrete units= SS. 
32. Minimum percent of solid material in concrete units = S7. 
33. Minimum percent of solid material in concrete units= 60. 
34. Minimum percent of solid material in concrete units = 62. 
35. Minimum percent of solid material in concrete units= 65. 
36. Minimum percent of solid material in concrete units= 70. 
37. Minimum percent of solid material in concrete units= 76. 
38. Not less than 1/ 2 inch of 1 :3 sanded gypsum plaster. 
39. Three units in wall thickness. 
40. Concrete units made with expanded slag·or pumice aggregates. 
41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 
42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 

· 43. Concrete units made with siliceous sand and gravel. Ninety.percent or more quartz, chert and dolomite. 
44. Load: 120 psi for gross cross-sectional area of wall. 
45. 'Load: 160 psi for gross cross-sectional area of wall. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

0 

ITEM CODE THICKNESS 

W-10-M-1 10" 

W-10-M-2 10" 

W-10-M-3 10" 

W-10-M-4 10" 

W-10-M-5 10" 

W-10-M-6 10" 

W-10-M-7 10" 

W-10-M-8 10" 

23 24 

10 22. 

9 20 

8 16 

6 12 

2 4 18 

2 

27 

13 

FIGURE 1.1.5 
MASONRY WALLS 

1 O" TO LESS THAN 12" THICK 

32 

31 

25 26 

7 21 

3 17 

11 1 5 

3 4 5 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.5 
MASONRY WALLS 

10" TO LESS THAN 12" THICK 

30 

28 

19 

15 

14 

6 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: two 33
/ 4", 40% solid clay or shale structural tiles 

with 2" air space between; Facings: 3/t portland 80psi 4hrs. 
cement plaster on stucco on both sides. 

Core: cored concrete masonry, 2" air cavity; see Notes 
80 psi 

1 hr. 
3, 19, 27, 34, 40; No facings. 30 min. 

Cored concrete masonry; see Notes 3, 18, 27, 34, 40; 
80psi 4hrs. 

No facings. 

cored concrete masonry; see Notes 2, 19, 26, 34, 40; 
80psi 2 hrs. 

No facings. 

Cored concrete masonry; see Notes 2, 18, 26, 33, 40; 
80psi 5 hrs. 

No facings. 

Cored concrete masonry; see Notes 2, 19, 26, 33, 41; 
80psi 

1 hr. 
No facings. 30 min. 

Cored concrete masonry; see Notes 2, 18, 26, 33, 41; 
·8opsi 4 hrs. 

No facings. 

Cored concrete masonry (cavity type 2" air space); see 
80psi 

1 hr. 
Notes 3, 19, 27, 34, 42; No facings. 15 min. 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE® 4655 

RESOURCE A 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

W-11-

7 

REFERENCE NUMBER 

PRE- POST- NOTES 
REC. 

BMS-92 
BMS-92 

BMS-92 
HOURS 

.. 1 1,.20 4 

1 1, 20 11
/2 

1 1,20 4 

1 1, 20 2 

1 1, 20 5 

1 1, 20 l '/2 

1 1, 20 4 

1 1, 20 l'/4 
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RESOURCE A 

ITEM CODE THICKNESS 

W-10-M-9 10" 

W-10-M-10 10" 

W-10-M-11 10" 

W-10-M-12 10" 

W-10-M-13 10" 

W-10-M-14 10" 

W-10-M-15 10" 

W-10-M-16 10112" 

W-10-M-17 101lz" 

W-10-M-18 101lz" 

W-10-M-19 10112" 

W-10-M-20 10112" 

W-10-M-21 10112" 

W-10-M-22 10112" 

W-10-M-23 10112" 

W-10-M-24 lQllz" 

W-10-M-25 10112" 

W-10-M-26 1D51s" 

200 

TABLE 1.1.5-continued 
MASONRY WALLS 

10" TO LESS THAN 12" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

Cored concrete masonry (cavity type 2" air space); see 
80psi 

1 hr. 
Notes 3, 18, 27, 34; 42; No facings. 15 min. 

Cor:ed concrete masonry (cavity type 2" air space); see 
80 psi 1 hr. 

Notes 3, 19, 27, 34, 41; No facings. 15 min. 

Cored concrete masonry (cavity type 2" air space); see 
80psi 

3 hrs. 
Notes 3, 18, 27, 34, 41; No facings. 30min. 

9" thick concrete block (11314" x 9" x 411t) with two 2" NIA 1 hr. 
thick voids included; 318" P.C. plaster 11s" neat gypsum. 53 min. 

Holly clay tile block wall - 811z" block with two 3" 
2hrs. 

voids in each 8112" section; 3lt gypsum plaster - each NIA 
42min. 

face. 

Two layers 41// brick with 1112" air space; No ties sand NIA 6 hrs. 
cement mortar. (Fletton brick - J 910 psi). 

Two layers 411t thick Fletton brick (1910 psi); NIA 6 hrs. 
1112" air space; Ties: 18" o.c. vertical; 3' o.c. horizontal. 

Cored concrete masonry; 2" air cavity; see Notes 3, 19, 
80 psi 2hrs. 

27, 34, 40; Facings: fire side only; see Note 38. 

Cored concrete masonry; see Notes 3, 18, 27, 34, 40; 
80psi 5 hrs. 

Facings: side 1 only; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 33, 40; 
80 psi 

2hrs. 
Facings: fire side only; see Note 38. 30min. 

Cored concrete masonry; see Notes 2, 18, 26, 33, 40; 
80 psi 6 hrs. 

Facings: one side; see Note 38. 

Cored concrete masonry; see Notes 2, 19, 26, 33, 41; 
80psi 2hrs. 

Facings: fire side of wall only; see Note 38. 

Cored concrete masonry; see Notes 2, 18, 26, 33, 41; 
80psi 5 hrs. 

Facings: one side only; see Note 38. 

Cored concrete masonry (cavity type 2" air space); see 
1 hr. 

Notes 3,19, 27, 34, 42; Facings: fire side only; see Note 80psi 
45 min. 

38. 

Cored concrete masonry (cavity type 2" air space); see 
1 hr. 

Notes 3, 18, 27, 34, 42; Facings: one side only; see 80 psi 
l5 min. 

Note 38. 

Cored concrete masonry (cavity type 2" air space); see 
Notes 3, 19, 27, 34, 41; Facings: fire side only; see Note 80psi 2hrs. 
38. 

Cored concrete masonry (cavity type 2" air space); see 
Notes 3, 18, 27, 34, 41; Facings: one side only; see 80psi 4hrs. 
Note 38. 

Core: 8", 40% solid tile plus 2" furi.ing tile; 518" sanded 
gypsum plaster between tile types; Facings: both sides 80 psi 5 hrs. 
3lt portland cement plaster or stucco. 

(continued) 

REFERENCE NUMBER 
REC. 

PRE· POST· NOTES HOURS 
BMS·92 BMS·92 BMS·92 

1 l, 20 1114 

1 1,20 1114 

1 1, 20 3112 

7 23,44 1314 

7 23,25 2112 

7 23,24 6 

7 23,24 6 

1 1,20 2 

1 1, 20 5 

1 1,20 2112 

1 1,20 6 

1 1, 20 2 

1 1, 20 5 

1 1, 20 1314 

1 1, 20 1114 

1 1, 20 2 

1 1, 20 4 

1 1, 20 5 
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TABLE 1.1.5-continued 
. MASONRY WALLS 

10" TO LESS THAN 12" THICK 

PERFORMANCE 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

Core: 8", 40% solid tile plus 2" furring tile; 5/ 8" sanded 
W-10-M-27 lOS/8" gypsum plaster between tile types; Facings: one side 

3
// portland cement plaster or stucco. 

W-11-M-28 11" 
Cored concrete masonry; see Notes 3, 18, 27, 34, 40; 
Facings: both sides; see Note 38. 

W-11-M-29 11" 
Cored concrete masonry; see Notes 2, 18, 26, 33, 40; 
Facings: both sides; see Note 38. 

W-11-M-30 11" 
Cored concrete masonry; see Notes 2, 18, 26, 33, 41; 
Facings: both sides of wall; see Note 38. 

Cored concrete masonry (cavity type 2" air space); see 
. W-11-M-31 11" Notes 3, 18, 27, 34, 42; Facings: both sides; see Note 

38. 

Cored concrete masonry (cavity type 2" air space); see 
W-11-M-32 11" Notes 3, 18, 27, 34, 41; Facings: both sides; see Note 

38. 

W-11-M-33 11" 
Two layers brick (4112" Fletton, 2,428 psi) 2" air space; 
galvanized ties; 18" o.c. - horizontal; 3' o.c. - vertical. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

1. Tested at NBS - ASA Spec. No. A2-1934. 
2. One unit in wall thickness. 
3. Two units in wall thickness. 
4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6. Three or four cells in wall thickness. 
7. Four or five cells in wall thickness. 
8. Five or six cells in wall thickness. 
9. Minimum percent of solid materials in units = 40%. 

10. Minimum percent of solid materials in units= 43%. 
11. Minimum percent of solid materials in units= 46%. 
12. Minimum percent of solid materials in units= 48%. 
13. Minimum percent of solid materials in units = 49%. 
14. Minimum percent of solid materials in units= 45%. 
15. Minimum percent of solid materials in units= 51 %. 
16. Minimum percent of solid materials in units= 53%. 
17. Not less than 5/ 8 inch thickness of 1 :3 sanded gypsum plaster. 
18. Noncombustible or no members framed into wall. 
19. Combustible members framed into wall. 
20. Load: 80 psi for gross cross sectional area of wall. 
21. Portland cement-lime mortar. 
22. Failure mode-thermal. 
23. British test. 
24. Passed all criteria. 
25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thickness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid material in concrete units= 52%. 
30. Minimum percent of solid material in concrete units= 54%. 
31. Minimum percent of solid material in concrete units= 55%. 
32. Minimum percent of solid material in concrete units= 57%. 
33. Minimum percent of solid material in concrete units= 60%. 
34. Minimum percent of solid material in concrete units= 62%. 
35. Minimum percent of solid material in concrete units= 65%. 

(continued) 
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LOAD TIME 

3 hrs. 
80psi 

30min. 

80psi 6 hrs. 

80psi 7 hrs. 

80psi 6hrs. 

80psi 5 hrs. 

80psi 5 hrs. 

3 tons/ft. 6hrs. 

RESOURCE A 

REFERENCE NUMBER 
REC. 

PRE- POST· NOTES HOURS 
BMS-92 BMS-92 BMS-92 

1 l, 20 3112 

1 1, 20 6 

1 1, 20 7 

1 1, 20 6 

1 1, 20 5 

1 l, 20 5 

7 23,24 6 
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RESOURCE A 

TABLE 1.1.5-continued 
MASONRY WALLS 

10" TO LESS THAN 12" THICK 

36. Minimum percent of solid material in concrete units= 70%. 
37. Minimum percent of solid material in concrete units= 76%. 
38. Not less than 1/ 2 inch of 1 :3 sanded gypsum plaster. 
39. Three units in wall thickness. · 
40. Concrete units made with expanded slag or pumice aggregates. 
41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 
42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
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RESOURCE A 

FIGURE 1.1.6 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

NUMBER OF The number in each box is ASSEMBLIES keyed to the last number in the 
81 84 Item Code column in the Table. 

10 For example: 
80 83 

76 82 

64 87 78 39 

59 61 77 37 

50 58 47 63 85 34 
5 

46 48 60 62 57 31 49 79 23 73 
- - - - -
30 44 53 55 56 27 45 75 9 70 
- - - - -

51 26 20 22 52 54 21 41 72 7 66 74 
- - - - -

33 18 14 16 17 29 8 36 68 4 24 43 35 38 67 

32 19 3 25 65 2 10 5 6 40 
0 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.6 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

PERFORMANCE REFERENCE NUMBER 
REC. 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 
TIME 

PRE-BMS· POST- NOTES 
HOURS LOAD 

92 
BMS·92 

BMS-92 

W-12-M-1 12" 
Core: solid clay or shale brick; 

NIA 12 hrs. 1 1 12 
No facings. 

W-12-M-2 12" 
Core: solid clay or shale brick; 

160 psi 10 hrs. 1 1,44 10 
No facings. 

W-12-M-3 12" 
Core: hollow rolok of clay or shale; 

160psi 5 hrs. 1 1, 44 5 
No facings. 

W-12-M-4 12" 
Core: hollow rolok bak of clay or shale; 

160 psi 10 hrs. 1 1,44 10 
No facings. 

W-12-M-5 12" Core: concrete brick; No facings. 160 psi 13 hrs. 1 1, 44 13 

W-12-M-6 12" Core: sand-lime brick; No facings. NIA 14 hrs. 1 1 14 

W-12-M-7 12" Core: sand-lime brick; No facings. 160 psi 10 hrs. 1 1, 44 10 

Cored clay or shale brick; Units in wall 
W-12-M-8 12" thickness: 1; Cells in wall thickness: 2; 120 psi 5hrs. 1 1,45 5 

Minimum % solids: 70; No facings. 

Cored clay or shale brick; Units in wall 
W-12-M-9 12" thickness: 3; Cells in wall thickness: 3; 160 psi 10 hrs. 1 1, 44 10 

Minimum% solids: 87; No facings. 

Cored clay or shale brick; Units in wall 
W-12-M-10 12" thickness: 3; Cells in wall thickness: 3; NIA 11 hrs. 1 1 11 

Minimum% solids: 87; No facings. 

(continued) 
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RESOURCE A 

ITEM CODE THICKNESS 

W-12-M-11 12" 

W-12-M-12 12" 

W-12-M-13 12" 

W-12-M-14 12" 

W-12-M-15 12" 

W-12-M-16 12" 

W-12-M-17 12" 

W-12-M-18 12" 

W-12-M-19 12" 

W-12-M-20 12" 

W-12-M-21 12" 

W-12-M-22 12" 

W-12-M-23 12" 

W-12-M-24 12" 

W-12-M-25 12" 

W-12-M-26 12" 

W-12-M-27 12" 

W-12-M-28 12" 

W-12-M-29 12" 

W-12-M-30 12" 

W-12-M-31 12" 

W-12-M-32 12" 

W-12-M-33 12" 

204 

TABLE 1.1.6-continued 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: clay or shale structural tile; see 
80 psi 2hrs. 

Notes 2, 6, 9, 18; No facings. 

Core: clay or shale structural tile; see 
80 psi 2hrs. 

Notes 2, 4, 9, 19; No facings. 

Core: clay or shale structural tile; see 
80psi 3 hrs. 

Notes 2, 6, 14, 19; No facings. 

Core: clay or shale structural tile; see 
80 psi 

2 hrs. 
Notes 2, 6, 14, 18; No facings. 30min. 

Core: clay or shale structural tile; see 
80 psi 

3 hrs. 
Notes 2, 4, 13, 18; No facings. 30min. 

Core: clay or shale structural tile; see 
80 psi 3 hrs. 

Notes 2, 4, 13, 19; No facings. 

Core: clay or shale structural tile; see 
80psi 

3 hrs. 
Notes 3, 6, 9, 18; No facings. 30min. 

Core: clay or shale structural tile; see 
80psi 2hrs. 

Notes 3, 6, 9, 19; No facings. 

Core: clay or shale structural tile; see 
80psi 4hrs. 

Notes 3;6, 14, 18; No facings. 

Core: clay or shale structural tile; see 
80psi 

2hrs. 
Notes 3, 6, 14, 19; No facings. 30min. 

Core: clay or shale structural tile; see 
80 psi . 5 hrs. 

Notes 3, 6, 16, 18; No facings. 

Core: clay or shale structural tile; see 
80 psi 3 hrs. 

Notes 3, 6, 16, 19; No facings. 

Core: 8", 70% solid clay or shale struc-
80 psi 10 hrs. 

tural tile; 4" brick facings on one side. 

Core: 8", 70% solid clay or shale stmc-
NIA 11 hrs. 

tural tile; 4" brick facings on one side. 

Core: 8", 40% solid clay or shale struc-
80psi 6 hrs. 

tural tile; 4" brick facings on one side. 

Cored concrete masonry; see Notes 1, 9, 
80 psi 2hrs. 

15, 16, 20; No facings. 

Cored concrete masonry; see Notes 2, 
80 psi 5 hrs. 

18, 26, 34, 41; No facings. 

Cored concrete masonry; see Notes 2, 
80 psi 

1 hr. 
19, 26, 31, 41; No facings. 30min. 

Cored concrete Iilasonry; see Notes 2, 
80psi 4hrs. 

18, 26, 31, 41; No facings. 

Cored concrete masonry; see Notes 3, 
80psi 2hrs. 

19, 27, 31, 43; No facings. 

Cored concrete masonry; see Notes 3, 
80 psi 5 hrs. 

18, 27, 31, 43; No facings. 

Cored concrete masonry; see Notes 2, 
80 psi 25 min. 

19, 26, 32, 43; No facings. 

Cored concrete masonry; see Notes 2, 
80psi 25 min. 

18, 26, 32, 43; No facings. 

(continued) 

REFERENCE NUMBER 
REC. 

PRE·BMS· POST· NOTES 
HOURS 

92 BMS·92 BMS-92 

1 1, 20 2112 

1 1, 20 2 

1 1, 20 3 

1 1,20 2112 

1 1, 20 3112 

1 1, 20 3 

1 1, 20 31/2 

1 1, 20 2 

1 1, 20 4 

1 1, 20 2112 

1 1, 20 5 

1 1, 20 3 

1 1, 20 10 

1 1 11 

1 1, 20 6 

1 1,20 2 

1 1, 20 5 

1 1, 20 111, 

1 1, 20 4 

1 1, 20 2 

1 1,20 5 

1 1, 20 113 

1 1, 20 113 
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ITEM CODE THICKNESS 

W-12-M-34 121/i" 

W-12-M-35 121//' 

W-12-M-36 121/2" 

W-12-M-37 12112" 

W-12-M-38 121/2" 

W-12-M-39 12112" 

W-12-M-40 121/2" 

W-12-M-41 12112" 

W-12-M-42 121/2" 

W-12-M-43 121/2" 

W-12-M-44 121/i" 

W-12-M-45 121/2" 

W-12-M-46 1211i" 

W-12-M-47 12112" 

W-12-M-48 121/2" 

W-12-M-49 121/2" 

W-12-M-50 121/2" 

TABLE 1.1.6-continued 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

Core: solid clay or shale brick; 1/2" of 1:3 160 
10 hrs. 

sanded gypsum plaster facings on one side. psi 

Core: solid clay or shale brick; 1/2" of 1:3 NIA 13 hrs. 
sanded gypsum plaster facings on one side. 

Core: hollow rolok of clay or shale; 1/2" of 
160 

1:3 sanded gypsum plaster facings on one 
psi 

6hrs. 
side. 

Core: hollow rolok bak of clay or shale; 112" 
160 

of 1:3 sanded gypsum plaster facings on one 
psi 

10 hrs. 
side. 

Core: concrete; 1/2" of 1:3 sanded gypsum 160 
14 hrs. 

plaster facings on one side. psi 

Core: sand-lime brick; 11i" of 1:3 sanded 160 
10 hrs. 

gypsum plaster facings on one side. psi 

Core: sand-lime brick; 1/2" of 1:3 sanded NIA 15 hrs. 
gypsum plaster facings on one side. 

Cored clay or shale brick; Units in wall 
thickness: 1; Cells in wall thickness: 2; 120 

6 hrs. 
Minimum % solids: 70; 112" of 1:3 sanded psi 
gypsum plaster facings on one side. 

Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 3; 160 

IO hrs. 
Minimum % solids: 87; 1/2" of 1:3 sanded psi 
gypsum plaster facings on one side. 

Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 3; NIA 12 hrs. 
Minimum % solids: 87; 1/2" of 1:3 sanded 
gypsum plaster facings on one side. 

Cored concrete masonry; see Notes. 2, 19, 
2hrs. 

26, 34, 41; Facings: fire side only; see Note 80 psi 
30min. 

38. 

Cored concrete masonry; see Notes 2, 18, 
26, 34, 39, 41; Facings: one side only; see 80 psi . 6 hrs. 
Note38. 

Cored concrete masonry; see Notes 2, 19, 
26, 31, 41; Facings: fire side only; see Note 80 psi 2hrs. 
38. 

Cored concrete masonry; see Notes 2, 18, 
26, 31, 41; Facings: one side of wall only; 80 psi 5 hrs. 
see Note 38. 

Cored concrete masonry; see Notes 3, 19, 
2hrs. 

27, 31, 43; Facings: fire side only; see Note 80psi 
30min. 

38. 

Cored concrete masonry; see Notes 3, 18, 
27, 31, 43; Facings: one side only; see Note 80 psi 6 hrs. 
38. 

Cored concrete masonry; see Notes 2, 19, 
2hrs. 

26, 32, 43; Facings: fire side only; see Note 80 psi 
30min. 

38. 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE181 4661 

RESOURCE A 

REFERENCE NUMBER REC. 
NOTES 

PRE-BMS-92 BMS·92 POST·BMS-92 HOURS 

1 1,44 10 

1 1 13 

1 1,44 6 

1 1,44 10 

1 1, 44 14 

1 1, 44 10 

1 1 15 

1 1, 45 6 

1 1, 44 10 

1 1 12 

1 l, 20 2112 

1 1, 20 6 

1 1, 20 2 

1 1, 20 5 

1 l, 20 2112 

1 1, 20 6 

1 1, 20 2112 
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RESOURCE A 

ITEM CODE THICKNESS 

W-12-M-51 12112" 

W-12-M-52 1251s" 

W-12-M-53 125ls" 

W-12-M-54 125/g" 

W-12-M-55 1251s" 

W-12-M-56 1251s" 

W-12-M-57 125ls" 

W-12-M-58 125ls" 

W-12-M-59 125fs" 

W-12-M-60 125fs" 

W-12-M-61 125fs" 

W-12-M-62 12sls" 

W-12-M-63 12sls" 

W-12~M-64 125ls" 

W-13-M-65 13" 

W-13-M-66 13" 

W-13-M-67 13" 

W-13-M-68 13" 

W-13-M-69 13" 

206 

TABLE 1.1.6-continued 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Cored concrete masonry; see Notes 2, 18, 
26, 32, 43; Facings: one side only; see Note 80 psi 25 min. 
38. 

Clay or shale structural tile; see Notes 2, 6, 
3 hrs. 

9, 18; Facings: side l, see Note 17; side 2, 80 psi 
30min. 

none. 

Clay or shale structural tile; see Notes 2, 6, 
80 psi 3 hrs. 

9, 19; Facings: fire side only; see Note.17. 

Clay or shale structural tile; see Notes 2, 6, 
14, 19; Facings: side 1, see Note 17; side 2, 80 psi 4hrs. 
none. 

Clay or shale structural tile; see Notes 2, 6, 
3 hrs. 

14, 18; Facings: exposed side only; see Note 80psi 
30min. 

17. 

Clay or shale structural tile; see Notes 2, 4, 
13, 18; Facings: side 1, see Note 17; side 2, 80 psi 4hrs. 
none. 

Clay or shale structural tile; see Notes 1, 4, 
80 psi 4hrs. 

13, 19; Facings: fire side only; see Note 17. 

Clay or shale structural tile; see Notes 3, 6, 
9, 18; Facings: side 1, see Note 17; side 2, 80 psi 4hrs. 
none. 

Clay or shale structural tile; see Notes 3, 6, 
80 psi 3 hrs. 

9, 19; Facings: fire side only; see Note 17. 

Clay or shale structural tile; see Notes 3, 6, 
14, 18; Facings: side 1, see Note 17; side 2, 80 psi 5hrs. 
none. 

Clay or shale structural tile; see Notes 3, 6, 
80psi 

3 hrs. 
14, 19; Facings: fire side only; see Note 17. 30min. 

Clay or shale structural tile; see Notes 3, 6, 
16, 18; Facings: side 1, see Note 17; side 2, 80 psi 6 hrs. 
none. 

Clay or shale structural tile; see Notes 3, 6, 
80 psi 4hrs. 

16, 19; Facings: fire side only; see Note 17. 

Core: 8", 40% solid clay or shale structural 
tile; Facings: 4" brick plus 5ls". of 1:3 sanded 80 psi 7 hrs. 
gypsum plaster on one side. 

Core: solid clay or shale brick; 112" of 1:3 
160 psi 12 hrs. 

sanded gypsum plaster facings on both sides. 

Core: solid clay or shale brick; 112" of 1:3 
NIA 15 hrs. 

sanded gypsum plaster facings on both sides. 

Core: solid clay or shale brick; 112" of 1:3 
NIA 15 hrs. 

sanded gypsum plaster facings on both sides. 

Core: hollow rolok of clay or shale; 112" of 
1:3 sanded gypsum plaster facings on both 80 psi 7 hrs. 
sides. 

Core: concrete brick; 1li" of 1:3 sanded gyp-
160 psi 16 hrs. 

sum plaster facings on both sides. 

(continued) 

REFERENCE NUMBER 
REC. 

POST- NOTES 
HOURS PRE-BMS-92 BMS-92 

BMS-92 

1 1, 20 113 

1 1,20 3112 

1 1,20 3 

1 1, 20 4 

1 1, 20 3112 

1 1, 20 4 

1 1, 20 4 

1 1, 20 4 

1 1, 20 3 

1 1, 20 5 

1 1, 20 3112 

1 1, 20 6 

1 1, 20 4 

1 1,20 7 

1 1,44 12 

1 1, 20 15 

1 1 15 

1 1,20 7 

1 1,44 16 
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ITEM CODE THICKNESS 

W-13-M-70 13" 

W-13-M-71 13" 

W-13-M-72 13" 

W-13-M-73 13" 

W-13-M-74 13" 

W-13-M-75 13" 

W-13-M-76 13" 

W-13-M-77 13" 

W-13-M-78 13" 

W-13-M-79 13" 

W-13-M-80 1311/ 

W-13-M-82 1311t 

W-13-M-83 1311t 

W-13-M-84 1311/ 

W~l3-M-85 13114" 

TABLE 1.1.6-continued 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

. PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

Core: sand-lime brick; 112" . of 1 :3 sanded 160 
12 hrs. 

gypsum plaster facings on both sides. psi 

Core: sand-lime brick; 112" of 1:3 sanded 
NIA 17 hrs. 

gypsum plaster facings on both sides. 

Cored clay or shale brick; Units in wall 
thickness: 1; Cells in wall thickness: 2; 120 

7hrs. 
Minimum % solids: 70; 112" of 1:3 sanded psi 
gypsum plaster facings on both sides. 

Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 3; 160 

12 hrs. 
Minimum% solids: 87; 112" of 1:3 sanded psi 
gypsum plaster facings on both sides. 

Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 2; 

NIA 14 hrs. 
Minimum% solids: 87; 112 " of 1:3 sanded 
gypsum plaster facings on both sides. 

Cored concrete masonry; see Notes 18, 23, 
80psi 7hrs. 

28, 39, 41; No facings. 

Cored concrete masonry; see Notes 19, 23, 
80psi 4hrs. 

28, 39, 41; No facings. 

Cored concrete masonry; see Notes 3, 18, 
80 psi 6hrs. 

27, 31, 43; Facings: both sides; see Note 38. 

Cored concrete masonry; see Notes 2, 18, 
80psi 6 hrs. 

26, 31, 41; Facings: both sides; see Note 38. 

Cored concrete masonry; see Notes 2, 18, 
26, 34, 41; Facings: both sides of wall; see 80psi 7 hrs. 
Note 38. 

Core: clay or shale structural tile; see Notes 
80psi 4hrs. 

2, 6, 9, 18; Facings: both sides; see Note 17. 

Core: clay or shale structural tile; see Notes 
80psi 6hrs. 

2, 4, 13, 18; Facings: both sides; see Note 17. 

C0re: clay or shale structural tile; see Notes 
80psi 6 hrs. 

3, 6, 9, 18; Facings: both sides; see Note 17. 

Core: clay or shale structural tile; see Notes 
80 psi 6hrs. 

3, 6, 14, 18; Facings: both sides; see Note 17. 

Core: clay or shale structural tile; see Notes 
80psi 7 hrs. 

3, 6, 16, 18; Facings: both sides; see Note 17. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER REC. 
NOTES 

PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

1 1,44 12 

1 1 17 

1 1,45 7 

1 1,44 12 

1 1 14 

1 1, 20 7 

1 1, 20 4 

1 1, 20 6 

1 1, 20 6 

1 1, 20 7 

1 1, 20 4 

1 1,20 6 

1 ·l, 20 6 

1 1, 20 6 

1 l, 20 7 
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RESOURCE A 

TABLE 1.1.6-Continued 
MASONRY WALLS 

12" TO LESS THAN 14" THICK 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

Cored concrete masonry; see Notes 18, 23, 
W-13-M-86 131/2" 28, 39, 41; Facings: one side only; see Note 

38. 

Cored concrete masonry; see Notes 19, 23, 
W-13-M-87 131/2" 28, 39, 41; Facings: fire side only; see Note 

38. 

For SI: 1inch=25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

1. Tested at NBS - ASA Spec. No. A2-1934. 
2. One unit in wall thickness. 
3. Two units in wall thickness. 
4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6. Three or four cells in wall thickness. 
7. Four or five cells in wall thickness. 
8. Five or six cells in wall thickness. 
9. Minimum percent of solid materials in units= 40%. 

10. Minimum percent of solid materials in units= 43%. 
11. Minimum percent of solid materials in units= 46%. 
12. Minimum percent of solid materials in units= 48%. 
13. Minimum percent of solid materials in units= 49%. 
14. Minimum percent of solid materials in units= 45%. 
15. Minimum percent of solid materials in units = 51 %. 
16. Minimum percent of solid materials in units= 53%. 
17. Not less than 5/ 8 inch thickness of 1:3 sanded gypsum plaster. 
18. Noncombustible or no members framed into wall. 
19. Combustible members framed into wall. 
20. Load: 80 psi for gross area. 
21. Portland cement-lime mortar. 
22. Failure mode-thermal. 
23. British test. 
24. Passed all criteria. 
25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thickness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid material in concrete units= 52%. 
30. Minimum percent of solid material in concrete units= 54%. 
31. Minimum percent of solid material in concrete units= 55%. 
32. Minimum percent of solid material in concrete units= 57%. 
33. Minimum percent of solid material in concrete units= 60%. 
34. Minimum percent of solid material in concrete units= 62%. 
35. Minimum percent of solid material in concrete units= 65%: 
36. Minimum percent of solid material in concrete units= 70%. 
37. Minimum percent of solid material in concrete units= 76%. 
38. Not less than 1

/ 2 inch of 1:3 sanded gypsum plaster. 
39. Three units in wall thickness. 
40. Concrete units made with expanded slag or pumice aggregates. 

LOAD TIME PRE-BMS-92 

80 psi 8 hrs. 

80 psi 5 hrs. 

41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 

BMS-92 

1 

1 

42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
43. Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert or·flint. 
44. Load: 160 psi of gross wall cross sectional area 
45. Load: 120 psi of gross wall cross sectional area 

POST·BMS-92 

_REC. 
NOTES HOURS 

1, 20 8 

1, 20 5 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

0 

ITEM CODE THICKNESS 

W-14-M-1 14" 

W-16-M-2 16" 

W-16-M-3 16" 

W-16-M-4 16" 

W-16-M-5 16" 

W-16-M-6 16" 

W-16-M-7 16" 

W-16-M-8 16" 

W-16-M-9 16" 

FIGURE 1.1.7 
MASONRY WALLS 

14" OR MORE THICK 

17 22 

15 19 24 27 

9 14 16 26 21 

5 7 11 13 18 10 

8 2 4 6 8 

2 3 4 5 6 7 8 9 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.1.7 
MASONRY WALLS 

14" OR MORE THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: cored masoilry; see Notes 18, 28, 33, 
80psi 9 hrs. 

39, 41; Facings: both sides; see Note 38. 

Core: clay or shale structural tile; see Notes 
80 psi 5 hrs. 

4, 7, 9, 19; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 4hrs. 

4, 7, 9, 19; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 6 hrs. 

4, 7, 10, 18; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 4hrs. 

4, 7, 10, 19; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 7hrs. 

4, 7, 11, 18; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 5 hrs. 

4, 7, 11, 19; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 8 hrs. 

4, 8, 13, 18; No facings. 

Core: clay or shale structural tile; see Notes 
80 psi 5 hrs. 

4, 8, 13, 19; No facings. 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE" 
4665 

RESOURCE A 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

W-17-

29 

23 25 

12 20 

10 11 12 13 14 

REFERENCE NUMBER 
REC. 

PRE- NOTES 
HOURS 

BMS-92 
BMS-92 POST-BMS-92 

1 1,20 9 

1 1, 20 5 

1 1,20 4 

1 1, 20 6 

1 1,20 4 

1 1, 20 7 

1 1, 20 5 

1 1, 20 8 

1 1, 20 5 
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RESOURCE A 

ITEM CODE THICKNESS 

W-16-M-10 16" 

W-16-M-ll 16" 

W-16-M-12 16" 

W-16-M-13 16" 

W-16-M-14 165/s" 

W-16-M-15 165/s" 

W-16-M-16 165/s" 

W-16-M-17 165/s" 

W-16-M-18 165/g" 

W-16-M-19 165/s" 

W-16-M-20 165/g" 

W-16-M-21 165/g" 

W-16-M-22 165/g" 

W-16-M-23 165/g" 

W-16-M-24 165/g" 

W-16-M-25 165/g" 

W-16-M-26 165/g" 

210 

TABLE 1.1.7-continued 
MASONRY WALLS 

14" OR MORE THICK 

PERFORMANCE 

CONSTRUCTION DETAILS 
LOAD TIME 

Core: clay or shale structural tile; see Notes 
80 psi 9 hrs. 

4, 8, 15, 18; No facings. 

Core: clay or shale structural tile; see Notes 
80 psi 6hrs. 

3, 7, 14, 18; No facings, 

Core: clay or shale structural tile; see Notes 
80 psi lOhrs. 

4, 8, 16, 18; No facings. 

Core: clay or shale structural tile; see Notes 
80psi 7 hrs. 

4, 6, 16, 19; No facings. 

Core: clay or shale structural tile; see Notes 
4, 7, 9, 18; Facings: side 1, see Note 17; side 80psi 6 hrs. 
2,none. 

Core: clay or shale structural tile; see Notes 
4, 7, 9, 19; Facings: fire side only; see Note 80psi 5 hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 7, 10, 18; Facings: side 1, see Note 17; 80 psi 7hrs. 
side 2, none. 

Core: clay or shale structural tile; see Notes 
4, 7, 10, 19; Facings: fire side only; see Note 80psi 5 hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 7, 11, 18; Facings: side 1, see Note 17; 80 psi 5 hrs. 
side 2, none. 

Core: clay or shale structural tile; see Notes 
4, 7, 11, 19; Facings: fire side only; see Note 80 psi 6 hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 8, 13, 18; Facings: sides 1 and 2; see Note 80 psi 11 hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 8, 13 18; Facings: side-1, see Note 17; side 80 psi 9 hrs. 
2, none. 

Core: clay or shale structural tile; see Notes 
4, 8, 13, .19; Facings: fire side only; see Note 80 psi 6hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 8, 15, 18; Facings: side 1, see Note 17; 80psi 10 hrs. 
side 2, none. 

Core: clay or shale structural tile; see Notes 
4, 8, 15, 19; Facings: fire side only; see Note 80 psi 7hrs. 
17. 

Core: clay or shale structural tile; see Notes 
4, 6, 16, 18; Facings: side 1, see Note 17; 80 psi 11 hrs. 
side 2, none. 

Core: clay or shale structural tile; see Notes 
4, 6, 16, 19; Facings: fire side only; see Note 80 psi 8 hrs. 
17. 

(continued) 

4666 

REFERENCE NUMBER 

NOTES REC. 
PRE- BMS-92 POST·.BMS-92 HOURS 

BMS-92 

1 1, 20 9 

1 1, 20 6 

1 1, 20 10 

1 1, 20 7 

1 1, 20 6 

1 1, 20 5 

1 l, 20 7 

1 1, 20 5 

1 1, 20 5 

1 1, 20 6 

1 1, 20 11 

1 l, 20 9 

1 1, 20 6 

1 1, 20 10 

1 1, 20 7 

1 1, 20 11 

1 1, 20 8 
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TABLE 1.1.7-continued 
MASONRY WALLS 

14" OR MORE THICK 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

Core: clay or shale structural tile; see 
W-17-M-27 171/t Notes 4, 7, 9, 18; Facings: sides 1 and 2; 

see Note 17. 

Core: clay or shale structural tile; . see 
W-17-M-28 171/t Notes 4, 7, 10, 18; Facings: sides 1 and 

2; see Note 17. 

Core: clay or shale structural tile; see 
W-17-M-29 .171/t Notes 4, 7, 11, 18; Facings: sides 1 and 

2; see Note 17. 

Core: day or shale ·structural tile; see 
W-17-M-30 171

/4" Notes 4, 8, 15, 18; Facings: sides 1 and 
2; see Note 17. 

Core: clay or shale structural tile; see 
W-17~M-31 171/t Notes 4, 6, 16, 18; Facings: sides 1 and 

2; see Note 17. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

1 Tested at NBS - ASA Spec. No. A2-1934. 
2. One unit in wall thickness. 
3. Two units in wall thickness. 
4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6. Three or four cells in wall thickness. 
7. Four or five cells in wall thickness. 
8'. Five or six cells in wall thickness. 
9. Minimum percent of solid materials in units= 40%. 

10. Minimum percent of solid materials in units= 43%. 
11. Minimum percent of solid materials in units = 46%. 
12. Minimum percent of solid materials in units= 48%. 
13. Minimum percent of solid materials in ul)its = 49%. 
14. Minimum percent of solid materials .in units= 45%. 
15. Minimum.percent of solid materials in units= 51 %. 
16. Minimum percent of solid materi.als in units= 53%. 
17. Not less than 5/ 8 inch thickness of 1:3 sapded gypsum plaster. 
18. Noncombustible orno members framed into wall. 
19. Combustible members framed into wall. 
20. Load: 80 psi for gross area. 
21. Portland cement-lime mortar. 
22. Failure mode-thermal. 
23. British test. 
24. Passed all criteria. 
25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thic!Cness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid material in concrete units= 52%. 
30. Minimum percent of solid material in concrete units = 54%. 
31. Minimum percent of solid material in concrete units = 55%. 
32. Minimum percent of solid material in concrete units = 57%. 
33. Minimum percent of solid material in concrete units = 60%. 
34. Minimum percent of solid material in concrete units = 62%. 
35. Minimum percent of solid material in concrete units = 65%. 
36. Minimum percent of solid material in concrete units= 70%. 
37. Minimum percent of solid material in concrete units= 76%. 
38~ Not less than 1/ 2 inch of 1:3 sanded gypsum plaster. 
39. Three units in wall thickness. 
40. Concrete units made with expanded slag or pumice aggregates. 

LOAD TIME PRE-BMS-92 

80psi 8 hrs.· 

80 psi 9 hrs. 

80psi 10 hrs. 

80psi 12 hrs. 

80psi 13 hrs. 

41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 

BMS-92 

1 

1 

1 

1 

1 

42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
43. Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
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POST-BMS-92 

RESOURCE A 

REC. NOTES HOURS 

.. 
1,20 8 

1, 20 9 

l, 20 10 

1,20 12 

1, 20 13 
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RESOURCE A 

NUMBER OF 
ASSEMBLIES 

15 

10 

5 

0 

0 

26 

16 

9 

4 

2 

15 

36 

.32 

31 

29 

24 

23 --
21 

20 --
14 

30 13 

25 12 

22 7 

8 3 

35 27 

FIGURE 1.2.1 
METAL FRAME WALLS 

0" TO LESS THAN 4" THICK 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

-+--~~ 

28 19 10 33 

11 6 5 18 17 

2 3 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.2.1 
METAL FRAME WALLS 

0" TO LESS THAN 4" THICK 

PERFORMANCE REFERENCE NUMBER 

4 

REC. ITEM CODE THICKNESS CONSTRUCTION DETAILS POST·BMS· NOTES 
HOURS LOAD TIME PRE·BMS-92 BMS·92 92 

Core: steel channels having three rows of 
4" x 1/8" staggered slots in web; core filled 

W-3-Me-l 3" with heat expanded vermiculite weighing NIA 25min. 1 1/3 
1.5 lbs./ft. 2 of wall area; Facings: sides 1 and 
2, 18 gage steel, spot welded to core. 

Core: steel channels having three rows of 
4" x 1/s" staggered slots in web; core filled 

W-3-Me-2 3" with heat expanded vermiculite weighing 2 NIA 30min. 1 112 
lbs./ft.2 of wall area; Facings: sides 1 and 2, 
18 gage steel, spot welded to core. 

Solid partition: 3
/ 8" tension rods (vertical) 

3' o.c. with metal lath; Scratch coat: cement/ 
W-3-Me-3 2112" sand/lime plaster; Float coats: cement/sand/ NIA 1 hr. 7 1 1 

lime plaster; Finish coats: neat gypsum 
plaster. 

Solid wall: steel channel per Note 1; 
W-2-Me-4 2" 2" thickness of 1:2; 1:3 portland cement on NIA 30min. 1 112 

metal lath. 

(continued) 
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ITEM CODE THICKNESS 

W-2-Me-5 2" 

W-2-Me-6 2" 

W-2-Me-7 2" 

W-2-Me-8 2" 

W-2-Me-9 211/ 

W-2-Me-10 211/ 

W-2-Me-11 211/ 

W-2-Me-12 211/ 

W-2-Me-13 211/ 

W-2-Me-14 2112" 

W-2-Me-15 2112" 

W-2-Me-16 2lli" 

W-2-Me-17 2112" 

W-2-Me-18 2112" 

W-2-Me-19. 2\" 

TABLE 1.2.1-continued 
METAL FRAME WALLS 

O" TO LESS THAN 4" THICK 

PERFORMANCE . REFERENCE NUMBER 

CONSTRUCTION DETAILS POST·BMS· 
LOAD TIME PRE·BMS-92 BMS-92 

92 

Solid wall: steel channel per Note 1; 2" 
1 hr. 

thickness of neat gypsum plaster on metal NIA 
45 min. 

1 
lath. 

Solid wall: steel channel per Note 1; 2" 
1 hr. 

thickness of 1:1112; 1:1112 gypsum plaster on NIA 
30min. 

1 
metal. lath. 

Solid wall: steel channel per Note 2; 2" 
thickness of 1:1; 1:1 gypsum plaster on NIA 1 hr. 1 
metal lath. 

Solid wall: steel channel per Note 1; 2" 
thickness of 1 :2; 1 :2 gypsum plaster on NIA 45 min. 1 
metal lath. 

Solid wall: steel channel per Note 2; 211/ 
thickness of 1:2; 1:3 portland cement on NIA 30min. 1 
metal lath. 

Solid wall: steel channel per Note 2; 211/ 
thickness of neat gypsum plaster on metal NIA 2hrs. 1 
lath. 

Solid wall: steel channel per Note 2; 
1 hr. 

2114 "thickness of 1:112; 1:112 gypsum plaster NIA 
45 min. 

1 
on metal lath. 

Solid wall: steel channel per Note 2; 2114" 
1 hr. 

thickness of 1:1; 1:1 gypsum plaster on NIA 
15 min. 

1 
metal lath. 

Solid wall: steel channel per Note 2; 211/ 
thickness of 1:2; 1:2 gypsum plaster on NIA 1 hr. 1 
metal lath. 

Solid wall: steel channel per Note 1; 2112" 
thickness of 4.5:1:7; 4.5:1:7 portland NIA 1 hr. 1 
cement, sawdust and sand sprayed on wire 
mesh; see Note 3. 

Solid wall: steel channel per Note 2; 2112" 

thickness of 1:4; 1:4 portland cement NIA 20min. 1 
sprayed on wire mesh; see Note 3. 

Solid wall: steel channel per Note 2; 21li" 
thickness of 1 :2; 1 :3 portlimd cement on NIA 30min. 1 
metal lath. 

Solid wall: steel channel per Note 2; 2112" 
2hrs. 

thickness of neat gypsum plaster .on metal NIA 
30min. 

1 
lath. 

Solid wall: steel channel per Note 2; 2112" 
thickness of 1:112; 1:112 gypsum plaster on NIA 2 hrs. 1 
metal lath. 

Solid wall: steel channel per Note 2; 2112" 
1 hr. 

thickness of 1:1; 1:1 gypsum plaster on NIA 
30min. 

1 
metal lath. 

(continued) 
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RESOURCE A 

REC. 
NOTES 

HOURS 

1314 

1112 

1 

314 

112 

2 

1314 

1114 

1 

1 

113 

112 

2112 

2 

1112 

213 



RESOURCE A 

ITEM CODE THICKNESS 

W-2-Me-20 2112" 

W-2-Me-21 2112" 

W-3-Me-22 3" 

W-3-Me-23 3112" 

W-3-Me-24 3112" 

W-3-Me-25 3112" 

W-3-Me-26 3'lz" 

W-3-Me-27 3112" 

W-3-Me-28 3112" 

W-3-Me-29 31lz" 

W-3-Me-30 3112" 

W-3-Me-31 331/ 

W-3-Me-32 3314" 

W-3-Me-33 3314" 

W-3-Me-34 331/ 

214 

TABLE 1.2.1-continued 
METAL FRAME WALLS 

0" TO LESS THAN 4" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

Solid wall: steel channel per Note 2; 2112" 
thickness of 1:2; 1:2 gypsum plaster on NIA 1 hr. 
metal lath. 

Solid wall: steel channel per Note 2; 2112" 
thickness of 1 :2; 1 :3 gypsum plaster on NIA 1 hr. 
metal lath. 

Core: steel channel per Note 2; 1:2; 1:2 
gypsum plaster on 31t soft asbestos lath; NIA 45 min. 
plaster thickness 2". 

Solid wall: steel channel per Note 2; 21lz" 
thickness of 1:2; 1:2 gypsum plaster on 31/ NIA 1 hr. 
asbestos lath. 

Solid wall: steel channel per Note 2; lath 
over and 1:2112; 1:2\ gypsum plaster on 1" NIA 1 hr. 
magnesium oxysulfate wood fiberboard; 
plaster thickness 2\". 

Core: steel· studs; see Note 4; Facings: 31/ 
thickness of 1:1130:2; 1:1130: 3 portland cement NIA 45 min. 
and asbestos fiber plaster. 

Core: steel studs; see Note 4; Facings: both 
sides 31/ thickness of 1:2; 1:3 portland NIA 30min. 
cement. 

Core: s~eel studs; see Note 4; Facings: both NIA lhr.30 
sides 314" thickness of neat gypsum plaster. min. 

Core: steel studs; see Note 4; Facings: both 
1hr.15 

sides 31/ thickness of 1:112; 1:112 gypsum NIA 
min. 

plaster. 

Core: steel studs; see Note 4; Facings: both 
sides 3lt thickness of 1:2; 1:2 gypsum plas- NIA 1 hr. 
ter. 

Core: steel studs; see Note 4; Facings: both 
sides 31t thickness of 1:2; 1:3 gypsum NIA 45 min. 
plaster. 

Core: steel studs; see Note 4; Facings: both -
sides 7ls" thickness of 1:1130: 2; 1:1130: 3 NIA 1 hr. 
portland cement and asbestos fiber plaster. 

Core: steel studs; see Note 4; Facings: both 
sides 71 g" thickness of 1 :2; 1:3 portland NIA 45 min. 
cement. 

Core: steel studs; see Note 4;_Facings: both NIA 2hrs. 
sides 718" thickness of neat gypsum plaster. 

Core: steel studs; see Note 4; Facings: both 
lhr. 30 

sides 718" thickness of 1:112; 1:112 gypsum NIA 
min. 

plaster. 

(continued) 
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REFERENCE NUMBER REC. NOTES 
PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

1 1 

1 1 

1 314 

1 1 

1 1 

1 314 

1 112 

1 1112 

1 1114 

1 1 

1 314 

1 1 

1 314 

1 2 

1 1112 
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ITEM CODE THICKNESS 

TABLE 1.2.1-continued 
METAL FRAME WALLS 

0" TO LESS THAN 4" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

W-3-Me-35 33/4" 

W-3-Me-36 33//' 

For SI: 1inch=25.4 mm. 
Notes: 

Core: steel studs; see Note 4; Facings: both 
sides 7/g" thickness of 1:2; 1:2 gypsum plas-
ter. 

Core: steel; see Note 4; Facings: 7
/8 " thick-

ness of 1:2; 1:3 gypsum plaster on both 
sides. 

1. Failure mode-local temperature rise-back face. 

NIA 

N/A 

2. Three-fourths inch or 1 inch channel framing-hot-rolled or strip-steel channels. 

1 hr. 
15 min. 

1 hr. 

3. Reinforcement is 4-inch square mesh of N~. 6 wire welded at intersections (no channels). 
4. Ratings· are for any usual type of nonload-bearing metal framing providing 2 inches (or more) air space. 
General Note: 

1 

1 

RESOURCE A 

REC. NOTES HOURS 

l'/4 

1 

The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross-sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table "Notes." More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 
nonbearing wall assemblies. 

4671 
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RESOURCE A 

NUMBER OF 
ASSEMBLIES 

10 

5 

0 

ITEM CODE THICKNESS 

W-5-Me-1 5112" 

W-4-Me-2 4" 

W-4-Me-3 4" 

W-4-Me-4 4" 

W-4-Me-5 41/z" 

216 

8 

7 9 

FIGURE 1.2.2 
METAL FRAME WALLS 

4" TO LESS THAN 6" THICK 

10 

2 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

3 4 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.2.2 
METAL FRAME WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANC 
REFERENCE NUMBER 

CONSTRUCTION DETAILS E NOTES REC. 
HOURS 

LOAD TIME PRE·BMS-92 BMS-92 POST-BMS-92 

3" cavity with 16 ga. channel studs (31
/ 2" o.c.) 

of 1/ 2" x 11{' channel and 3" spacer; Metal lath 
on ribs with plaster (three coats) 3

/ 4" over face 
NIA 

1 hr. 
7 1 1 

of lath; Plaster (each side): scratch coat, 11 min. 
cement/lime/sand with hair; float coat, cement/ 
lime/sand; finish coat, neat gypsum. 

Core: steel studs; see Note 2; Facings: both 
NIA 

2 hrs. 
1 2112 sides 1" thickness of neat gypsum plaster. 30min. 

Core: steel studs; see Note 2; Facings: both 
NIA 2hrs. 1 2 

sides 1" thickness of 1: \; 1: 1I2 gypsum plaster. 

Core: steel; see Note 2; Facings: both sides 1" 
NIA 

1 hr. 
1 l '/4 

thickness of 1:2; 1:3 gypsum plaster. 15 min. 

Core: lightweight steel studs 3" in depth; Fae-
See 

ings: both sides 3
/4" thick sanded gypsum plas-

Note 45 min. 1 5 3/4 
ter, 1:2 scratch coat, 1:3 brown coat applied on 
metal lath. 

4 

(continued) 
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TABLE 1.2.2-continued 
METAL FRAME WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

Core: lightweight steel studs 3" in depth; 
W-4-Me~6 41/2" Facings: both sides 3/4" thick neat gypsum 

plaster on metal lath. 

Core: lightweight steel studs 3" in depth; 

W-4-Me-7 41//' 
Facings: both sides 3/4" thick sanded 
gypsum plaster, J :2 scratch and brown coats 
applied on metal lath .. 

Core: lightweight steel studs 3" in depth; 

W-4-Me-8 431/ 
Facings: both sides 7/ 8" thick sanded 
gypsum plaster, 1:2 scratch coat, 1:3 brown 
coat, applied on metal lath. 

Core: lightweight steel studs 3" in depth; 

W-4-Me-9 43/4" 
Facings: both sides 7/ 8" thick sanded 
gypsum plaster, 1:2 scratch and 1:3 brown 
coats applied on metal lath. 

Core: lightweight steel studs 3" in depth; 
W-5-Me-10 5" Facings: both sides 1" thick neat gypsum 

plaster on metal lath. 

Core: lightweight steel studs 3" in depth; 
W-5-Me-11 5" Facings: both sides 1" thick neat gypsum 

plaster on metal lath. 

For SI: I inch= 25.4 mm, I pound per square inch= 0.00689 MPa. 
Notes: 
I. Failure mode-local back face temperature rise. 

LOAD TIME PRE-BMS-92 

See 1 hr. 
Note4 30min. 

See 
1 hr. 

Note4 

See 
1 hr. 

Note4 

·See 1 hr. 
Note4 15 min. 

See 
Note4 

2 hrs. 

See 2hrs. 
Note4 30rnin. 

2. Ratings are for any usual type of nonbearing metal framing providing a minimum 2 inches air space. 
3. Facing materials secured to lightweight steel studs not less than 3 inches deep. 
4. Rating based on loading to develop a maximum stress of 7270 psi for net area of each stud. 
5. Spacing of steel studs must be sufficient to develop adequate rigidity in the metal-lath or gypsum-plaster base. 
6. As per Note 4 but load/stud not to exceed 5120 psi. 
General Note: 

BMS-92 POST-BMS-92 

1 

1 

1 

1 

1 

1 

RESOURCE A 

REC. 
NOTES 

HOURS 

5 1112 

5 1 

5 1 

5 1114 

5 2 

5,6 2\ 

The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area cif the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table "Notes." More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 
nonbearing wall assemblies .. 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 
4673 

217 



RESOURCE A 

ITEM CODE THICKNESS 

W-6-Me-1 65/s" 

W-6-Me-2 65/g" 

W-6-Me-3 65/s" 

TABLE 1.2.3 
. METAL FRAME WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

On one side of 1" magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1" air space, 33/4" 

See 1 hr. 
brick secured with metal ties to steel frame 

Note2 45 min. 
every fifth course; insidt; facing of 7 

/ 8" 1 :2 
sanded gypsum plaster on metal lath secured 
directly to studs; Plaster side exposed to fire. 

On one side of 1" magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1" air space, 33/4" 

See 
brick secured with metal ties to steel frame 

Note2 
4hrs. 

every fifth course; Inside facing of 7/ 8" 1:2 
sanded gypsum plaster on metal lath secured 
directly to studs; Brick face exposed to fire. 

On one side of 1" magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1" air space, 331/ 

See 
brick secured with metal ties to steel frame 

Note2 
2hrs. 

every fifth course; Inside facing of 7/ 8" ver-
miculite plaster on metal lath S!(CUred 
directly to studs; Plaster side exposed to fire. 

For SI: 1 inch= 25.4 mm, I pound per square inch= 0.00689 MPa. 
Notes: 

REFERENCE NUMBER REC 
NOTES 

PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

1 1 13/4 

1 1 4 

1 1 2 

1. Lightweight steel studs (minimum 3 inches deep) used. Stud spacing dependent on loading, but in each case, spacing is to be such that adequate rigidity is 
provided to the metal lath plaster base. 

2. Load is such that stress developed in studs is not greater than 5120 psi calculated from net stud area. 
General Note: 
The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table "Notes." More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 
nonbearing wall assemblies. · 

218 4674 2015 INTERNATIONAL EXISTING BUILDING CODE'" 



ITEM CODE THICKNESS 

W-9-Me-1 9111t 

W-9-Me-2 91116" 

W-8-Me-3 81/2" 

W-8-Me-4 81/2" 

TABLE 1.2.4 
METAL FRAME WALLS 

8" TO LESS THAN 10" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

On one side of 1/2" wood fiberboard sheathing 
next to studs, 3/t air space formed with 3/t x 
1 %" wood strips placed over the fiberboard 
and secured to the studs, paper backed wire 
lath nailed to strips 33/t brick veneer held in 
place by filling a 3// space between the brick See 1 hr. 
and paper backed lath with mortar; Inside fac- Note2 45 min. 
ing of 3// neat gypsum plaster on metal lath 
attached. to 511t plywood strips secured to 
edges of steel studs; Rated as combustible 
because of the sheathing; See Notes 1 and 2; 
Plaster exposed. 

Same as above with brick exposed. 
See 

4hrs. 
Note2 

On one side of paper backed wire lath attached 
to studs and 33/t brick veneer held in place by 
filling a 1" space between the brick and lath 
with mortar; Inside facing of 1" paper-
enclosed mineral wool blanket weighing 0.6 

See 
lb./ft.2 attached to studs, metal lath or paper 

Note2 
4hrs. 

backed wire lath laid over the blanket and 
attached to the studs, 31/ sanded gypsum plas-
ter 1:2 for the scratch coat and 1:3 for the 
brown coat; See Notes 1 and 2; Plaster face 
exposed. 

Same as above with brick exposed. 
See 

5 hrs. 
Note2 

For SI: 1inch=25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 

RESOURCE A 

REFERENCE NUMBER REC. 
NOTES 

PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

1 1 13/4 

1 1 4 

1 1 4 

1 1 5 

1. Lightweight steel studs ;::: 3 inches in depth. Stud spacing dependent on loading, but in any case, the spacing is to be such that adequate rigidity is provided to 
· the metal-lath plaster base. 

2. Load is such that stress developed in studs is ~ 5120 psi calculated from the net area of the stud. 
General Note: 
The construction details of the wali assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table "Notes." More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particuli!!lY true for 
nonbearing wall assemblies. 
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RESOURCE A 

TABLE 1.3.1 
WOOD FRAME WALLS 

0" TO LESS THAN 4" THICK 

ITEM CODE THICKNESS CONSTRUCTION DETAILS 

W-3-W-1 33// 
Solid wall: 21/ 4" wood-wool slab core; 3// 
gypsum plaster each side. 

W-3-W-2 31/a" 
2 x 4 stud wall; 3/1;' thick cement asbestos 
board on both sides of wall. 

W-3-W-3 31/a" 
Same as W-3-W-2 but stud cavities filled 
with 1 lb./ft.2mineral wool batts. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa. 
Notes: 
1. Achieved "Grade C" fire resistance (British). 

PERFORMANCE 

LOAD TIME 

NIA 2 hrs. 

360 psi 10 
net area min. 

360psi 40 
net area min. 

REFERENCE NUMBER 
NOTES 

PRE-BMS-92 BMS-92 POST-BMS-92 

7 1, 6 

1 2-5 

1 2-5 

2. Nominal 2 x 4 wood studs of No. 1 common or better lumber set edgewise, 2 x 4 plates at top aod bottom and blocking at mid height of wall. 
3. All horizontal joints in facing material backed by 2 x 4 blocking in wall. 
4. Load: 360 psi of net stud cross sectional area. 
5. Facings secured with 6d casing nails. Nail holes predrilled and 0.02 inch to 0.03 inch smaller than nail diameter. 
6. The wood-wool core is a pressed excelsior slab which possesses insulating properties similar to cellulosic insulation. 

REC. 
HOURS 

2 

116 

213 
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NUMBER OF 
ASSEMBLIES 

30 

20 

10 

0 

0 

ITEM CODE THICKNESS 

W-4-W-1 4" 

W-4-W-2 41/s" 

W-4-W-3 43// 

W-5-W-4 5" 

W-4-W-5 43/4" 

W-5-W-6 5" 

W-4-W-7 4" 

W-4-W-8 4" 

W-4-W-9 4"· 

1 

FIGURE 1.3.2 
WOOD FRAME WALLS 

4" TO LESS THAN 611 THICK 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

2 

FIRE RESISTANCE RATING (HOURS) 
TABLE 1.3.2 

WOOD FRAME WALLS 
4" TO LESS THAN 6" THICK 

3 

PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

2" x 4" stud wall; 3/1/' CAB; no 
35 min. lOmin. 4 

insulation; Design A. 

2" x 4" stud wall; 3/1t_ CAB; no 
38min. 9min. 4 

insulation; Design A. 

2" x 4" stud wall; 3/1t CAB and 3/8" 

gypsum board face (both sides); 62min. 64min. 4 
DesignB. 

2" x 4" stud wall; 3/1t CAB and 1
/ 2" 

Greater 
79min. than 4 

gypsum board (both sides); Design B. 
90min. 

2" x 4" stud wall; 3/1/' CAB and 3/8" 
45 min. 45min. 4 

gypsum board (both sides); Design B. 

2" x 4" stud wall; 3/1t CAB and 1
/ 2" 

gypsum board face (both sides); 45min. 45 min. 4 
DesignB. 

2" x 4" stud wall; 3/1/' CAB face; 31/i" 
40min. 42min. 4 

mineral wool insulation; Design C. 

2" x 4" stud wall; 3/16" CAB face; 31/2" 
46min. 46min. 4 

mineral wool insulation; Design C. 

2" x4" studwall; 3/16" CAB face; 31/2" 
30min. 30min. 4 

mineral wool insulation; Design C. 

(continued) 
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RESOURCE A 

4 

REC. 
NOTES 

HOURS 

1-10 116 

1-10 116 

1-10 1 

1-10 1 

1-12 -

1-10, 12, -
13 

1-10 2/3 

1-10,43 2/3 

1-10, 12, 
-

14 
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RESOURCE A 

ITEM CODE THICKNESS 

W-4-W-10 411s" 

W-4-W-ll 43lt 

W-4-W-12 431t 

W-4-W-13 431/ 

W-4-W-14 431/ 

W-5-W-15 5112" 

W-5-W-16 5112" 

W-5-W-17 5112" 

W-5-W-18 5112" 

W-5-W-19 551s" 

W-5-W-20 551s" 

W-5-W-21 551s" 

W-5-W-22 551s" 

W-6-W-23 6" 

222 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2" x 4'' stud wall; 311/ CAB face; 3112" 
- 30min. 

mineral wool insulation; Design C. 

2" x 4" stud wall; 311t CAB face; %" gyp-
sum strips over studs; 5112" mineral wool 79 min. 79 min. 
insulation; Design D. 

2" x 4" stud wall; 311t CAB face; 31s" gyp-
sum strips at stud edges; 7112" mineral wool 82min. 82min. 
insulation; Design D. 

2" x 4" stud wall; 311/ CAB face; 31s" gyp-
sum board strips over studs; 5112" mineral 30min. 30min. 
wool insulation; Design D. 

2" x 4" stud wall; 3116" CAB face; 31s" gyp-
sum board strips over studs; 7" mineral 30min. 30min. 
wool insulation; Design D. 

2" x 4" stud wall; Exposed face: CAB shin-
gles over 1" x 6"; Unexposed face: 'Is" 

34min. -
CAB sheet; 111t fiberboard (wood); Design 
E. 

2" x 4" stud wall; Exposed face: 11s" CAB 
sheet; 111t fiberboard; Unexposed face: 32min. 33 min. 
CAB shingles over 1" x 6"; Design E. 

2" x 4" stud wall; Exposed face: CAB shin-
gles over 1" x 6"; Unexposed face: 1lg" 

51 min. -
CAB sheet; gypsum at stud edges; 3112" 

mineral wood insulation; Design F. 

2" x 4" stud wall; Exposed face: 'Is" CAB 
sheet; gypsum board at stud edges; Unex-

42min. -posed face: CAB shingles over 1" x 611
; 

3112" mineral wool insulation;. Design F. 

2" x 4" stud wall; Exposed face: CAB shin-
gles over 1" x 6"; Unexposed face: 11s" 

74min. 85 min. 
CAB sheet; gypsum board at stud edges; 
5112" mineral wool insulation; Design G. 

2" x 4" stud wall; Exposed face: 1ls" CAB 
sheet; gypsum board at 3116" stud edges; 7116" 
fiberboard; Unexposed face: CAB shingles 79 min. 85 min. 
over 1" x 6"; 5112" mineral wool insulation; 
DesignG. 

2" x 4" stud wall; Exposed face: CAB shin-
gles 1" x 6" sheathing; Unexposed face: 

38 min. 38 min. 
CAB sheet; gypsum board at stud edges; 
5112" mineral wool insulation; Design G. 

2" x 4" stud wall; Exposed face: CAB 
sheet; gypsum board at stud edges; Unex-
posed face: CAB shingles 1" x 6" sheath- 38 min. 38 min. 
ing; 5112" mineral wool insulation; Design 
G. 

2" x 4" stud wall; 16" o.c.; 112" gypsum 
board each side; 11 ; 1 gypsum plaster each NIA 60min. 
side. 

(continued) 
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REFERENCE NUMBER REC. 
NOTES 

PRE-BMS·92 BMS-92 POST-BMS-92 HOURS 

4 
1-8, 12, 

14 
-

4 1-10 1 

4 1-10 1 

4 1-12 -

4 1-12 -

4 1-10 '12 

4 1-10 112 

4 1-10 314 

4 1-10 213 

4 1-10 1 

4 1-10 1114 

4 
1-10, 12, -

14 

4 1-12 -

7 15 1 
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ITEM CODE THICKNESS 

W-6-W-24 6" 

W-6-W-25 611s" 

W-5-W-26 5t1t 

W-5-W-27 531/ 

W-5-W-28 511 

W-5-W-29 5" 

W-4-W-30 431/ 

W-5-W-31 511s" 

W-4-W-32 411/ 

W-4-W-33 411z" 

W-4-W-34 411 ri 2. 

W-4-W-35 4112" 

W-4-W-36 41/z" 

W-4-W-37 4112" 

W-4-W-38 4112" 

W-4-W-39 41/2" 

W-4-W-40 4112" 

W-4-W-41 4112" 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 6" THICK. 

CONSTRUCTION DETAILS 
PERFORMANCE 

LOAD TIME 

2" x 4" stud wall; 16" o.c.; 112" gypsum 
board each side; 112" gypsum plaster each NIA 68min. 
side. 

2" x 4" stud wall; 18" o.c.; 314" gypsum 
plank each side; 3116" gypsum plaster each NIA 80min. 
side. 

2" x 4" stud wall; 16" o.c.; 318" gypsum 
board each side; 3116" gypsum plaster each NIA 37 min. 
side. 

2" x 4" stud wall; 16" o.c.; 318" gypsum lath NIA 52min. 
each side; 1/2" gypsum plaster each side. 

2" x 4" stud wall; 16" o.c.; \" gypsum NIA 37min. 
board each side. 

2" x 4" stud wall; 112" fiberboard both sides NIA 28min. 
14% M.C. with F.R. paint at 35 gm./ft.2. 

2" x 4" stud wall; Fire side: 112" (wood) NIA 17min. 
fiberboard; Back side: 11/ CAB; 16" o.c. 

2" x 4" stud wall; 16" o.c.; 112" fiberboard 
insulation with 1132" asbestos (both sides of NIA 50min. 
each board). 

2" x 4"-stud wall; 318" thick gypsum See 
25 min. 

wallboard on both faces; insulated cavities. Note 23 

2" x 4" stud wall; 1/z" thick gypsum See 
40min. 

wallboard on both faces. Note 17 

2" x 4" stud wall; 112" thick gypsum See 
45 min. 

wallboard on both faces; insulated cavities. Note 17 

2" x 4" stud wall; 112" thick gypsum 
NIA 1 hr. 

wallboard on both faces; insulated cavities. 

2" x 4" stud wall; 112" thick, 1.1 lbs./ft.2 See 
15 min. 

wood fiberboard sheathing on both faces. Note23 

2" x 4" stud wall; 112" thick, 0.7 lb./ft.2 See 
IO min. 

wood fiberboard sheathing on both faces .. Note23 

2" x 4" stud wall; 112" thick, flameproofed See 
1.6 lbs./ft.2 wood fiberboard sheathing on 

Note 23 
30min. 

both faces. 

2" x 4" stud wall; 1/2" thick gypsum See 
1 hr. 

wallboard on both faces; insulated cavities. Note23 

2" x 4" stud wall; 112" thick, 1:2; 1.:3 See 
30 min. 

gypsum plaster on wood lath on both faces. Note 23 

2" x 4" stu!i wall; 112", 1:2; 1:3 gypsum 
See 

plaster on wood lath on both faces; insu-
Note 23" 

1 hr. 
lated cavities. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER .REC. 
NOTES 

PRE·BMS-92 BMS-92 POST·BMS-92 HOURS 

7 16 1 

7 15 1113 

7 15 112 

7 15 314 

7 16 112 

7 15 113 

7 15, 16 \ 

7 16 314 

1 
17, 18, 

113 
23 

1 17,23 113 

1 
17, 18, 314 

23 

1 
17, 18, 

1 
24 

.. 1 17;23 114 

1 17,23 116 

1 17,23 112 

1 J7, 18, 
1 

23 

1 
17, 21, 112 

23 

17, 18, 
1 

21,24 
1 
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RESOURCE A 

ITEM CODE THICKNESS 

W-4-W-42 41/2" 

W-4-W-43 41/2" 

W-4-W-44 45/g" 

W-4-W-45 45/g" 

W-4-W-46 45/g" 

W-4-W-47 411s" 

W-4-W-48 411811 

W-5-W-49 5" 

W-5-W-50 5" 

W-5-W-51 5" 

W-5-W-52 5" 

W-5-W-53 5" 

W-5-W-54 5" 

W-5-W-55 5" 

W-5-W-56 5" 

22.4 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2" x 4" stud wall; 1/2", 1:5; 1:7.5 lime See 
30min. 

plaster on wood lath on both wall faces. Note23 

2" x 4" stud wall; 1/z"· thick 1:5; 1:7.5 lime 
See 

plaster on wood lath on both faces; 
Note23 

45min. 
insulated cavities. 

2" x 4" stud wall; 3/1t thick cement-ashes-
See 

tos over \" thick gypsum board on both 1 hr. 
faces. 

Note23 

2" x 4" stud wall; studs faced with 4" wide 
strips of 3/g" thick gypsum board; 3/1t thick See 

1 hr. 
gypsum cement-asbestos board on both Note23 
faces; insulated cavities. 

Same as W-4-W-45 but nonload bearing. NIA 
1 hr. 

15 min. 

2" x 4" stud wall; 311t thick cement-ashes-
See 1 hr. 

tos board over 112" thick gypsum sheathing 
Note23 15 min. 

on both faces. 

Same as W-4-W-47 but nonload bearing. NIA 
1 hr. 

30min. 

2" x 4" stud wall; Exterior face: 3// wood 
sheathing; asbestos felt 14 lbs./100 ft.2 and 
5l3z" cement-asbestos shingles; Interior See 
face: 4" wide strips of 3/ 8" gypsum board Note23 

40min. 

over studs; wall faced with 311t thick 
cement-asbestos board. 

2" x 4" stud wall; Exterior face: as per W-
5-W-49; Interior face: 9

/16" composite 
See 

board consisting of 711t thick wood fiber- 30min. 
board faced with 1lg" thick cement-asbestos 

Note23 

board; Exterior side exposed to fire. 

Same as W-5-W-50 but interior side See 
30 min. 

exposed to fire. Note23 

Same as W-5-W-49 but exterior side See 
45 min. 

exposed to fire. Note23 

2" x 4" stud wall; 314" thick T&G wood See 
20min. 

boards on both sides. Note23 

Same as W-5-W-53 but with ipsulated See 
35 min. 

cavities. Note23 

2" x 4" stud wall; %" thick T&G wood 
See 

boards on both sides with 30 lbs./100 ft.2 
Note23 

45 min. 
asbestos; paper, between studs and boards. 

2" x 4" stud wall; 112" thick, 1:2; 1:3 gyp-
See 

sum plaster on metal lath on both sides of 
Note23 

45 min. 
wall. 

(continued) 
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REFERENCE NUMBER REC. NOTES 
PRE·BMS-92 BMS-92 POST·BMS-92 HOURS 

1 
17, 21, 

112 
23 

17, 18, 
1 

21, 23 
3/4 

23,25, 
1 1 

26,27 

1 
23, 25, 

1 
27,28 

1 24,28 1114 

23, 25, 
1 

26,27 
1114 

1 24,27 1112 

18, 23, 
1 25,26, 213 

29 

23, 25, 
1 112 

26,30 

1 
23, 25, 

112 .. 
26 

1 
18,23, jl4 
25,26 

1 17,23 113 

1 
17, 18, 

112 
23 

1 17,23 314 

17, 21, 
1 

34 
314 
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ITEM CODE THICKNESS 

W-5-W-57 5" 

W-5-W-58 5" 

W-5-W-59 5" 

W-5-W-60 5" 

W-5-W-61 5" 

W-5-W-62 5" 

W-5-W-63 5" 

W-5-W-64 5" 

W-5-W-65 5" 

W-5-W-66 5" 

W-5-W-67 5111t 

W-5-W-68 511/ 

W-5-W-69 5114" 

W-5-W-70 511/ 

W-5-W-71 511/ 

W-5-W-72 511/. 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 6" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2" x 4" stud wall; 31/ thick 2:1:8; 2:1:12 
See 

lime and Keene's cement plaster over 45 min. 
metal lath on both sides' of wall. 

Note23 

2" x 4" stud wall; 31/ thick 2:1:8; 2:1:10 
See 

lime portland cement plaster over metal 
Note23 

30min. 
lath on both sides of wall. 

2" x 4" stud wall; 31/ thick 1:5; 1:7.5 lime See 
30 min. 

plaster on metal lath on both sides of wall. Note23 

2" x 4" stud wall; 31/ thick 1:1130:2; 1:1130: See 
3 portland cement, asbestos fiber plaster 

Note23 
45 min. 

on metal lath on both sides of wall. 

2" x 4" stud wall; 31/ thick 1:2; 1:3 
See 

portland cement plaster on metal lath on 
Note 23 

30min. 
both sides of wall. 

2" x 4" stud wall; 31/ thick neat gypsum 
NIA 

1 hr. 
plaster on metal lath on both sides of wall. 30 min. 

2" x 4" stud wall; 31/ thick neat gypsum See 1 hr. 
plaster on metal lath on both sides of wall. Note23 30 min. 

2" x 4" stud wall; 31/ thick 1:2; 1:2 gyp-
See 1 hr. 

sum plaster on metal lath on both sides of 
Note23 30min. 

wall; insulated cavities. 

2" x 4" stud wall; same as W-5-W-64 but See 
1 hr. 

cavities not insulated. Note 23 

2" x 4" stud wall; 31/ thick 1:2; 1:3 
See 1 hr. 

gypsum plaster on metal lath on both sides 
Note23 15 min. 

of wall; insulated cavities. 

Same as W-5-W-49 except cavity insula-
tion of 1.75 lbs./ft.2mineral wool bats; See 1 hr. 
rating applies when either wall side Note23 15 min. 
exposed to fire. 

2" x 4" stud wall, 718" thick 1:2; 1:3 
See 1 hr. 

gypsum plaster on metal lath on both sides 
Note23 30min. 

of wall; insulated cavities. 

2" x 4" stud wall; 11s" thick neat gypsum 
1 hr. 

plaster applied on metal lath on both sides NIA 
45 min. 

of wall. 

2" x 4" stud wall; 112" thick neat gypsum 
See 

plaster on 318" plain gypsum lath on both 
Note23 

1 hr. 
sides of wall. 

2" x 4" stud wall; 112" thick of 1:2; 1:2 
gypsum plaster on %" thick plain gypsum 

See 
lath with 131/ x 131/ metal lath pads 

Note23 
1 hr. 

nailed 811 o.c. vertically and 16" o.c. 
horizontally on both sides of wall. 

2" x 4" stud wall; 1/2" thick of 1:2; 1:2 
gypsum plaster on 31s" perforated gypsum 

See 
lath, one 31/ diameter hole or larger per-

Note 23 
1 hr. 

16" square oflath surface, on both sides of 
wall. 

(continued) 
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RESOURCE A 

REFERENCE NUMBER REC. 
NOTES 

PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

17, 21, 
1 112 

23 

17, 21, 
1 

23 
112 

1 
17, 21, 

112 
23 

17, 21, 
1 

23 
314 

17, 21, 
1 

23 \ 

1 
17, 22, 

1112 
24 

1 
17, 21, 

1112 
23 

17, 18, 
1 

21,23 
1112 

1 
17, 21, 

1 
23 

17, 18, 
1 

21,23 
1114 

1 
23,.26, 

1114 
25 

17, 18, 
1 

21, 23 
1112 

17, 22, 
1 

24 
1314 

17, 22, 
1 

23 
1 

17, 21, 
1 

23 1 

17, 21, 
1 

23 
1 

22.5 



RESOURCE A 

ITEM CODE THICKNESS 

W-5-W-73 511/ 

W-5-W-74 5114" 

W-5-W-75 511/ 

W-5-W-76 511/ 

W-5-W-77 511;' 

W-5-W-78 5112" 

W-4-W-79 431/ 

W-4-W-80 4314" 

W-4-W-81 431/ 

W-4-W-82 431;' 

W-4-W-83 4314" 

W-5-W-84 511811 

W-5-W-85 511/ 

W-5-W-86 5114" 

. W-5-W-87 511/ 
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TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 611 THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2" x 4" stud wall; 112" thick of 1:2; 1:2 
gypsum plaster on 318" gypsum lath (plain, See 

45 min. 
indented or perforated) on both sides of Note23 
wall. 

2" x 4" stud wall; 71g" thick of 1:2;1:3 gyp-
See 

sum plaster over metal lath on both sides 
Note23 

1 hr. 
of wall. 

2" x 4" stud wall; 7lg" thick of 1:1130:2; 1: 
1130:3 portland cement, asbestos plaster See 

1 hr. 
applied over metal lath on both sides of Note23 
wall. 

2" x 4" stud wall; 718" thick of 1:2; 1:3 
See 

portland cement plaster over metal lath on 
Note23 

45 min. 
both sides of wall. 

2" x 4" stud wall; 1" thick neat gypsum 
plaster over metal lath on both sides of NIA 2 hrs. 
wall; nonload bearing. 

2" x 4" stud wall; 112" thick of 1:2; 1:2 
See 

gypsum plaster on 112" thick, 0.7 lb./ft.2 

Note23 
35 min. 

wood fiberboard on both sides of wall. 

2" x 4" wood stud wall; 112" thick of 1:2; 
1 :2 gypsum plaster over wood lath on both NIA 1 hr. 
sides of wall; mineral wool insulation. 

Same as W-4-W-79 butiminsulated. NIA 35min. 

2" x 4" wood stud wall; 112" thick of 3:1:8; 
3:1:12 lime, Keene's cement, sand plaster NIA 1 hr. 
over wood lath on both sides of wall; 
mineral wool insulation. 

2" x 4" wood stud wall; 112" thick of 1:6114; 
1:6114 lime Keene's cement plaster over NIA 30min. 
wood lath on both sides of wall; 
mineral wool insulation. 

2" x 4" wood stud wall; 112" thick of 1:5; 
1:7.5 lime plaster over wood lath on both NIA 30min. 
sides of wall. 

2" x 4" wood stud wall; 1111t thick of 1:5; 
1:7.5 lime plaster over wood lath on both NIA 45 min. 
sides of wall; mineral wool insulation. 

2" x 4" wood stud wall; 314 "thick of 1:5; 
1:7 lime plaster over wood lath on both NIA 40min. 
sides of wall; mineral wool insulation. 

2" x 4" wood stud wall; 1lz" thick of2:1:12 
lime, Keene's cement and sand scratch 
coat; 112" thick 2:1:18 lime, Keene's NIA 1 hr. 
cement and sand brown coat over wood 
lath on both sides of wall; mineral wool 
insulation. 

2" x 4" wood stud wall; 112" thick of 1:2; 
1:2 gypsum plaster over 3lg" plaster board NIA 45 min. 
on both sides of wall. 

(continued) 

4682 

REFERENCE NUMBER REC. 
NOTES 

PRE-BMS-92 BMS-92 POST·BMS-92 HOURS 

1 
17, 21, . 314 

23 

17,21, 
1 

23 
1 

1 
17, 21, 

1 
23 

17, 21, 
1 

23 
314 

17, 22, 
1 

24 
2 

17, 21, 
1 

23 
112 

21, 31, 
43 

35,38 
1 

43 
21, 31, 

112 
35 

43 
21, 31, 

1 
35,40 

43 
21, 31, 

112 
35,40 

21, 31, 
43 

35 
112 

21, 31, 
43 

35,39 
314 

21, 31, ... 
43 213 

35,40 

43 
21, 31, 

1 
35,40 

43 21, 31 3/4 
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RESOURCE A 

ITEM CODE THICKNESS 

W-5-W-88 5114" 

W-5-W-89 511/ 

W-5-W-90 51// 

W-5-W-91 5114" 

W-5-W-92 511/ 

W-5-W-93 5114" 

W-5-W-94 511/ 

W-5-W-95 5112" 

W-5-W-96 531/ 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 611 THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2" x 4" wood stud wall; 1lz" thick of 1:2; 1:2 
gypsum plaster over 318" gypsum lath on NIA 45 min. 
both sides of wall. 

2" x 4" wood stud wall; 112" thick of 1:2; 1:2 
gypsum plaster over 318" gypsum lath on NIA 1 hr. 
both sides of wall. 

2" x 4" wood stud wall; 112" thick neat plas-
ter over 318" thick gypsum lath on both sides NIA 1 hr. 
of wall. 

2" x 4" wood stud wall; 11/' thick of 1:2; 1:2 
gypsum plaster over 3lg" thick indented gyp- NIA 45 min. 
sum lath on both sides of wall. 

2" x 4" wood stud wall; 112" thick of1:2; 1 :2 
gypsum plaster over 318" thick perforated NIA 45 min. 
gypsum lath on both sides of wall. 

2" x 4" wood stud wall; 1lz" thick of 1:2; 1:2 
gypsum plaster over 318" perforated gypsum NIA 1 hr. 
lath on both sides of wall. 

2" x 4" wood stud wall; 1lz" thick of1:2; 1 :2 
gypsum plaster over 318" thick perforated NIA 45 min. 
gypsum lath on both sides Of wall. 

2" x 4" wood stud wall; 112" thick of 1:2; 1 :2 
gypsum plaster over 112" thick wood fiber- NIA 35 min. 
board plaster base on both sides of wall. 

2" x 4" wood stud wall; 112" thick of 1:2; 1:2 
gypsum plaster over 1ls" thick flameproofed NIA 1 hr. 
wood fiberboard on both sides of wall. 

REFERENCE NUMBER 
NOTES 

PRE·BMS-92 BMS-92 POST-BMS-92 

43 21,31 

43 21, 31, 33 

43 21,22,31 

43 21,31 
' 

43 21, 31, 34 

43 21,31 
' 

43 21,31,34 

43 21, 31, 36 

43 21,31,37 

For SI: 1 inch= 25.4 mm, 1 foot= 305 mm, 1pound=0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square foot= 47.9 N/m2
• 

Notes: 
I. All specimens 8 feet or 8 feet 8 inches by 10 feet 4 inches, i.e: one-half of furnace size. See Note 42 for design cross section. 
2. ·Specimens tested in tandem (two per exposure): 

REC. 
HOURS 

314 

1 

1 

314 

314. 

1 

314 

112 

1 

3. Test per ASA No. A2-1934 except where unloaded. Also, panels were of "half' size of furnace opening. Time value signifies a thermal failure time. 
4. Two-inch by 4-inch studs: 16 inches on center.; where 10 feet 4 inches, blocking at 2-foot 4-inch height. 
5. Facing 4 feet by 8 feet, cement-asbestos board sheets, 3

/ 16 inch thick. 
6. Sheathing (diagonal): 25/22 inch by 51/ 2 inch, 1 inch by 6 inches pine. 
7. Facing shingles: 24 inches by 12 inches by %2 inch where used. 
8. Asbestos felt: asphalt sat between sheathing and shingles. 
9. Loa<:!: 30,500 pounds or 360 psi/stud where load was tested. 

10. Walls were tested beyond achievement of first test end point. A load-bearing time in excess of performance time indicates that although thermal criteria 
were exceeded, load-bearing ability continued. 

11. Wall was rated for one hour combustible use in original source. 
12. Hose steam test specimen. See table entry of similar design above for recommended rating. 
13. Rated one and one-fourth hour load bearing. Rated one and one-half hour nonload bearing. 
14. Failed hose stream. 
15. Testterminated due to flame penetration. 
16. Test terminated-local back face temperature rise. 
17. Nominal 2-inch by 4-inch wood studs of No. 1 common or better lumber set edgewise. Two-inch by four-inch plates at top and bottom and blocking atmid 

height of wall. 
18. Cavity insulation consists of rock wool bats 1.0 lbJft.2 of filled cavity area. 
19. Cavity insulation consists of glass wool bats 0.6 lb./ft.2 of filled cavity area. 
20. Cavity insulation consists of blown-in forck wool 2.0 lbs./ft.2 of filled cavity area 
21. Mix proportions for plastered walls as follows: first ratio indicates scratch coat mix, weight of dry plaster: dry sand; second ratio indicates brown coat mix. 
22. "Neat'' plaster is taken to mean unsanded wood-fiber gypsum plaster. 
23. Load: 360 psi of net stud cross sectional area. 
24. Rated as nonload bearing. 

(continued) 
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RESOURCE A 

TABLE 1.3.2-continued 
WOOD FRAME WALLS 

4" TO LESS THAN 6" THICK 
25. Nominal 2-inch by 4-inch studs per Note 17, spaced at 16 inches on center. 
26. Horizontal joints in facing material supported by 2-inch by 4-inch blocking within wall. 
27. Facings secured with 6d casing nails. Nail holes predrilled and were 0.02 to 0.03 inch smaller than nail diameter. 
28. Cavity insulation consists of mineral wool bats weighing 2 lbs./ft.2 of filled cavity area. · 
29. Interior wall face exposed to fire. 
30. Exterior wall faced exposed to fire. 
31. Nominal 2-inch by 4-inch studs of yellow pine or Douglas-fir spaced 16 inches on centerin a single row. 
32. Studs as in Note 31 except double row, with studs in rows staggered. 
33. Six roofing nails with metal-lath pads around heats to each 16-inch by 48-inch lath. 
34. Areas of holes less than 23

/ 4 percent of area of lath. 
35. Wood laths were nailed with either 3d or 4d nails, one nail to each bearing, and the end joining broken every seventh course. 
36. One-half-inch thick fiberboard plaster base nailed with 3d or 4d common wire nails spaced 4 to 6 inches on center. 
37. Seven-eighths-inch thick fiberboard plaster base nailed with 5d common wire nails spaced 4 to 6 inches on center. 
38. Mineral wood bats 1.05 to 1.25 lbs./ft.2 with waterproofed-paper backing. 
39. Blown-in mineral wool insulation, 2.2 lbs./ft.2

• 

40. Mineral wool bats, 1.4 lbs./ft. 2 with waterproofed-paper backing. " 
41. Mineral wood bats, 0.9 lb./ft.2

• 

42. See wall design diagram, below. 

LSJ LSJ LSJ t i !ii !ii 81 
A c E 

BJ Bl Bl t 
B D 

43. Duplicate specimen ofW-4-W-7, tested simultaneously with W-4-W-7 in 18-foottest furnace. 

G 
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ITEM CODE THICKNESS 

W-6-W-1 6114" 

W-6-W-2 6112" 

W-7-W-3 711/ 

W-7-W-4 71/2" 

TABLE 1.3.3 
WOOD FRAME WALLS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

2 x 4 stud wall; 1li"- thick, 1:2; 1:2 gypsum 
plaster on \" flameproofed wood fiber-

SeeNote3 1 hr. 
board weighing 2.8 lbs./ft.2 on both sides 
of wall. 

2 x 4 stud wall; 112" thick, 1:3; 1:3 gypsum 
plaster on 1" thick magnesium oxysulfate SeeNote3 45 min. 
wood fiberboard on both sides of wall. 

Double row of 2 x 4 studs, 1/2" thick of 1 :2; 
1:2 gypsum plaster applied over 318" thick 

NIA 1 hr. 
perforated gypsum lath on both sides of 
wall; mineral wool insulation. 

Double row of 2 x 4 studs, 518" thick of 1:2; 
1:2 gypsum plaster applied over 31g" thick 

1 hr. 
perforated gypsum lath over laid with 2" x NIA 

15min. 
2", 16 gage wire fabric, on both sides of 
wall. 

REFERENCE NUMBER 

PRE-BMS-92 BMS-92 POST-BMS-92 

1 

1 

43 

43 

For SI: 1inch=25.4 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square foot= 47.9 N/m2
• 

Notes: 

RESOURCE A 

REC. NOTES 
HOURS 

1-3 1 

1-3 \ 

2,4, 5 1 

2,4 1114 

1. Nominal 2-inch by 4-inch wood studs of No. 1 common or better lumber set edgewise. Two-inch by .4-inch plates at top and bottom and blocking at mid 
height of wall. 

2. Mix proportions for plastered walls as follows: first ratio indicates scratch coat mix, weight of dry plaster: dry sand; second ratio indicates brown coat mix. 
3. Load: 360 psi of net stud cross sectional area. 
4. Nominal 2-inch by 4-inch studs of yellow pine of Douglas-fir spaced 16 inches in a double row, with studs in rows staggered. 

5. Mineral wool bats, 0.19 lb./ft.2 

ITEM CODE THICKNESS 

TABLE 1.4.1 
MISCELLANEOUS MATERIALS WALLS 

O" TO LESS THAN 4" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

Glass brick wall: (bricks 531/ x 5314" x 37/s") 

W-3-Mi-1 31ls" 
1
/4" mortar bed, cement/lime/sand; mounted in 

brick (9") wall with mastic and 112" asbestos 
rope. 

Core: 2" magnesium oxysulfate wood-fiber 
W-3-Mi-2 3" blocks; laid in portland cement-lime mortar; 

Facings: on both sides; see Note 3. 

Core: 8" x 47/g" glass blocks 37lg" thick weigh-

W-3-Mi-3 31/s" 
ing 4 lbs. each; laid in portland cement-lime 
mortar; horizontal mortar joints reinforced with 
metal lath. 

For SI; 1 inch = 25.4 mm, 1 pound = 0.004448 kN. 
Notes: 
1. No failure reached at 1 hour. 

NIA 1 hr. 7 

NIA 1 hr. 1 

NIA 15 min. 1 

REC. NOTES HOURS 

1, 2 1 

3 1 

114 

2. These glass blocks are assumed to be solid based on other test data available for similar but hollow units which show significantly reduced fire endurance. 
3. Minimum of 1/ 2 inch of 1:3 sanded gypsum plaster required to develop this rating. 
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RESOURCE A 

ITEM CODE THICKNESS 

W-4-Mi-l 4" 

For SI: 1 inch= 25.4 mm. 
Notes: 

TABLE 1.4.2 
MISCELLANEOUS MATERIALS WALLS 

4" TO LESS THAN 611 THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

Core: 3" magnesium oxysulfate wood-fiber 
blocks; laid in portland cement mortar; NIA 2hrs. 1 
Facings: both sides; see Note 1. 

REC. 
NOTES HOURS 

2 

1. One-half inch sanded gypsum plaster. Voids in hollow blocks to be not more than 30 percent. 
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·. 

NUMBER OF 
ASSEMBLIES 

10 

5 

4 
0 

0 

15 

7 

6 

3 

16 14 

12 5 

11 2 

10 

12 

FIGURE 1.5.1 
FINISH RATINGS-INORGANIC MATERIALS 

24 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

13 

9 8 

36 48 

FIRE RESISTANCE RATING (HOURS) 

TABLE 1.5.1 
FINISH RATINGS-INORGANIC MATERIALS 

60 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

FINISH RATING PRE-BMS-92 BMS-92 POST-BMS-92 

F.R.-I-1 \6" 
3/s" gypsum wallboard faced with 3f1t 

20minutes 1 
cement-asbestos board. 

F.R.-1-2 1111t 
1/2" gypsum sheathing faced with. 3f1t 

20minutes 1 
cement-asbestos board. 

F.R.-1-3 3f1t 
3!1t cement-asbestos board over uninsulated 

10 minutes 1 
cavity. 

F.R.-1-4 3/16" 
311/ cement-asbestos board over insulated 

5 minutes 1 
cavities. 

· F.R.-1-5 3/4" 
31/ thick 1 :2; 1:3 gypsum plaster over paper 

20minutes 1 
backed metal lath. 

F.R.-1-6 3/t 
3/4" thick portland cement plaster on metal 

lOminutes 1 
lath. 

F.R.-1-7 3// 
3/4" thick 1:5; 1:7.5 lime plaster on metal 

lOminutes 1 
lath. 

F.R.-1-8 1" 1" thick neat gypsum plaster on metal lath. 35 minutes 1 

F.R.-1-9 3// 3
// thick neat gypsum plaster on metal lath. 30minutes 1 

(continued) 
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RESOURCE A 

REC. F.R. NOTES (MIN.) 

1, 2 15 

1, 2 20 

1, 2 5 

1, 2 5 

1, 2, 3 . 20 

1, 2 10 

1, 2 10 

1, 2,4 35 

1,2,4 30 
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RESOURCE A 

TABLE 1.5.1-continued 
FINISH RATINGS-INORGANIC MATERIALS 

PERFORMANCE REFERENCE NUMBER REC. F.R. 
ITEM CODE THICKNESS CONSTRUCTION DETAILS NOTES 

FINISH RATING PRE-BMS-92 BMS-92 POST-BMS-92 (MIN.) 

F.R.-I-10 3/4" 
3// thick 1:2; 1:2 gypsum plaster on metal 

15 minutes 1 1, 2, 3 15 
lath. 

F.R.-I-11 1/2" 
Same as F.R.-1-7, except 1/z" thick on wood 

15 minutes 1 1, 2, 3 15 
lath. 

F.R.cl-12 1/2" 
1/2" thick 1:2; 1:3 gypsum plaster on wood 

15 minutes 1 1, 2, 3 15 
lath. 

F.R.-1-13 1/s" 
1/2" thick 1:2; 1:2 gypsum plaster on 3/s" 

30minutes 1 1, 2, 3 30 
perforated gypsum lath. 

F.R.-1-14 7/s" 
1/2" thick 1:2; 1:2 gypsum plaster .on 3/s" 

20minutes 1 1, 2, 3 20 
thick plain or indented gypsum plaster. 

F.R.-1-15 3/s" 3/g" gypsum wallboard. lOminutes 1 I, 2 10 

F.R.-1-16 112" 1/2" gypsum wallboard. 15 minutes 1 1, 2 15 

For SI: 1inch=25.4 mm, °C = [(0 F) - 32]/l.8. 
Notes: 
1. The finish rating is the time required to obtain an average temperature rise of 250°F, or a single point rise of 325°F, at the interface between the material being 

rated and the substrate being protected. 
2. Tested in accordance with the Standard Specifications for Fire Tests of Building Construction and Materials, ASA No. AZ-1932. 
3. Mix proportions for plasters as follows: first ratio, dry weight of plaster: dry weight of sand for scratch coat; second ratio, plaster: sand for brown coat. 
4. Neat plaster means unsanded wood-fiber gypsum plaster. 
General Note: 
The finish rating of modem building materials can be found in the current literature. 

TABLE 1.5.2 
FINISH RATINGS-ORGANIC MATERIALS 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE THICKNESS CONSTRUCTION DETAILS 

FINISH RATING PRE-BMS-92 

F.R.-0-1 9f1t 
7/ 16" wood fiberboard faced with 1/8" 

15 minutes 
cement-asbestos board. 

F.R.-0-2 29/32" 
3/4" wood sheathing, asbestos felt weighing 14 

20 minutes 
lbs./100 ft.2 and 5/ 32" cement-asbestos shingles. 

l" thick magnesium oxysulfate wood· fiber-
F.R.-0-3 11/2". board faced with 1:3; 1:3 gypsum plaster, 1/2" 20minutes 

thick. 

F.R.-0-4 l/2" 1/2" thick wood fiberboard. 5 minutes 

F.R.-0-5 l/2" 1/2" thick flameproofed wood fiberboard. 10 minutes 

F.R.-0-6 1" 
1/2" thick wood fiberboard faced with 1/2" thick 

15 minutes 
1:2; 1:2 gypsum plaster. 

F.R.-0-7 13/s" 
7
/ 8" thick flameproofed wood fiberboard faced 

30 minutes 
with 1/2" thick 1:2; 1:2 gypsum plaster. 

F.R.-0-8 11/t 11
/ 4" thick plywood. 30 minutes 

For SI: 1inch=25.4 mm, 1 pound= 0.004448 kN, 1 pound per square foot= 47.9 N/m2
, °C = [(0 F) - 32]/1.8. 

Notes: 

BMS-92 POST-BMS-92 

1 

1 

1 

1 

1 

1 

1 

35 

REC. 
NOTES F.R. 

(MIN.) 

1,2 15 

1, 2 20 

1, 2, 3 20 

1, 2 5 

1, 2 10 

1, 2, 3 30 

1, 2, 3 30 

30 

1. The finish rating is the time required to obtain an average temperature rise of 250°F, or a single point rise of 325°F, at the interface between the material being 
rated and he substrate being protected. 

2. Tested in accordance with the Standard Specifications for Fire Tests of Building Construction and Materials, ASA No. A2-1932. 
3. Plaster ratios as follows: first ratio is for scratch coat, weight of dry plaster. weight of dry sand; second ratio is for the brown coat. 
General Note: 
The finish rating of thinner materials, particularly thinner woods, have not been listed because the possible effects of shrinkage, warpage and aging cannot be 
predicted. 
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ITEM MINIMUM 
CODE DIMENSION 

C-6-RC-1 6" 

C-6-RC-2 6" 

Notes: 
1. Collapse. 
2. British Test 

SECTION II 
COLUMNS 
TABLE 2.1.1 

REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION O" TO LESS THAN 6" 

PERFORMANCE REFERENCE NUMBER 

CONSTRUCTION DETAILS l'>RE· POST· 
LOAD TIME 

BMS-92 
BMS·92 

BMS·92 

6" x 6" square columns; gravel aggre-
gate concrete (4030 psi); Reinforce-
ment: vertical, four 7/s" re bars; 34.7 tons 62 min. 7 
horizontal, 511t ties at 6" pitch; Cover: 
1". 

611 x 6" square columns; gravel aggre-
gate concrete (4200 psi); Reinforce-
ment: vertical, four l/2" rebars; 21 tons 69 min. 7 
horizontal, 5

/ 1t ties at 6" pitch; Cover: 
I". 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 
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RESOURCE A 

NOT 
ES 

REC.HOURS 

1, 2 1 

1, 2 1 
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RESOURCE A 

NUMBER OF 
ASSEMBLIES 

15 

10 

5 

0 

MINIMUM 
ITEM CODE 

DIMENSION 

C-10-RC-l 10" 

C-10-RC-2 10" 

C-10-RC-3 10" 

C-10-RC-4 10" 

C-10-RC-5 10" 

234 

1 

FIGURE 2.1.2 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

25 

23 

22 

21 

19 

18 

15 

6 

5 

4 

24 8 3 10 

12 13 7 2 11 9 

2 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.1.2 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

PERFORMANCE 
CONSTRUCTION DETAILS 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

14 

3 4 

REFERENCE NUMBER REC. NOTES 
LOAD TIME PRE-BMS-92 BMS-92 POST· BMS-92 HOURS 

10" square columns; aggregate concrete 
(4260 psi); Reinforcement: 92.2 1 hr. 

7 1 1 
vertical, four 11

/ 4" rebars; horizontal, tons 2 min~ 
3/8" ties at 6" pitch; Cover: 11

/ 4". 

10" square columns; aggregate 
concrete (2325 psi); Reinforcement: vertical, 46.7 1 hr. 

7 1 13/4 
four 1

/ 2" rebars; horizontal, tons 52min. 
511t ties at 6" pitch; Cover: .1". 
10" square columns; aggregate concrete 
(5370 psi); Reinforcement: vertical, four 1/2

11 46.5 
2hrs. 7 2, 3, 11 2 

rebars; horizontal, 5/ 16" ties at 6" pitch; tons 
Cover: 1". 

10" square columns; aggregate concrete 
(5206 psi); Reinforcement: vertical, four 1

/ 2" 46.5 
2hrs. 7 2, 7 2 

rebars; horizontal, 511t ties at 6" pitch; tons 
Cover: 1". 

10" square columns; aggregate concrete 
(5674 psi); Reinforcement: vertical, four 1

/ 2" 46.7 
2hrs. 7 1 2 

rebars; horizontal, 5/ 16" ties at 6" pitch; tons 
Cover: 1". 

(continued) 
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MINIMUM ITEM CODE DIMENSION 

C-10-RC-6 10" 

C-10-RC-7 10" 

C-10-RC-8 10" 

C-10-RC-9 10" 

C-10-RC-10 10" 

C-10-RC-ll 10" 

C-11-RC-12 11" 

C-11-RC-13 11" 

· C-11-RC-14 11" 

C-11-RC-15 11" 

C-11-RC-16 11" 

C-11-RC-17 11" 

TABLE 2.1.2-continued. 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

PERFORMANCE 
CONSTRUCTION DETAILS . 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST- BMS-92 

10" square columns; aggregate concrete 
(5150 psi); Reinforcement: vertical, four 66 1 hr. 

7 
11/2" rebars; horizontal, 5

/ 1t ties at 6" pitch; tons 43 min. 
Cover: l". 

10" square columns; aggregate concrete 
(5580 psi); Reinforcement vertical, four 62.5 1 hr. 

7 1/z" rebars; horizontal, 5
/ 1t ties at 6" pitch; tons 38 min. 

Cover: 11/g". 

10" square columns; aggregate concrete 
( 4080 psi); Reinforcement: vertical, four 72.8 1 hr. 

7 11
/8" rebars; horizontal, 5

/16" ties at 6" pitch; tons 48 min. 
Cover: 11/8". 

10" square columns; aggregate concrete 
(2510 psi); Reinforcement: vertical, four 51 2hrs. 

7 1/2" rebars; horizontal, 5
/ 16" ties at 6" pitch; tons 16 min. 

Cover: l". 

10" square columns; aggregate concrete 
(2170 psi); Reinforcement: vertical, four 45 2 hrs. 

7 1/2" rebars; horizontal, 5
/ 16" ties at 6" pitch; tons 14 min. 

Cover; 1". 

1 O" square columns; gravel aggregate 
concrete (4015 psi); Reinforcement: 46.5 2 hrs. 

7 vertical, four 1/2" rebars; horizontal, 511t ties tons 6min. 
at 6" pitch; Cover: 11/g". 

11" square columns; gravel aggregate 
concrete (4150 psi); Reinforcement: 61 1 hr. 

7 vertical, four 11/4" rebars; horizontal, tons 23 min. 
3/s" ties at 71

/ 2" pitch; Cover: 11
/ 2". 

11" square columns; gravel aggregate 
concrete (4380 psi); Reinforcement: 61 1 hr. 

7 vertical, four 11/t rebars; horizontal, tons 26min. 
3

/ 8" ties at 71/z" pitch; Cover: 11/2". 

11" square columns; gravel aggregate 
concrete (4140 psi); Reinforcement: 

61 3 hrs. 
vertical, four 11 /t rebars; horizontal, 

9mfn. 7 
3/s" ties at 71/2" pitch; steel mesh around 

tons 

reinforcement; Cover: 11
/ 2". 

11" square columns; slag aggregate 
concrete (3690 psi); Reinforcement: 91 

2hrs. 7 vertical, four 11/t rebars; horizontal, tons 
3/g" ties at 71/2" pit.ch; Cover: 11

/2". 

11" square columns; limestone aggregate 
concrete (5230 psi); Reinforcement: 91.5 3 hrs. 

7 vertical, four 11/4" rebars; horizontal, tons 41 min. 
3/s" ties at 71/2" pitch; Cover: 11/2". 

11" square columns; limestone aggregate 
concrete (5530 psi); Reinforcement: 91.5 3 hrs. 

7 vertical, four .1 1// rebars; horizontal, tons 47min. 
3
/ 8" ties at 71/2" pitch; Cover: 1_1/2". 

(continued) 
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RESOURCE A 

REC. NOTES HOURS 

1 13/4 

l 1112 

1 1\ 

1 2114 

12 2114 

1 2 

1 1114 

1 1114 

1 3 

2, 3,4, 5 2 

1 31/2 

1 31/2 
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RESOURCE A 

MINIMUM 
ITEM CODE 

TABLE 2.1.2-continued 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 
PERFORMANCE REFERENCE NUMBER 

CONSTRU.CTION DETAILS 
DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST· BMS-92 

11" square columns; limestone aggregate 

C-ll-RC-18 11" 
concrete (5280 psi); Reinforcement: 91.5 
vertical, four 11

// rebars; horizontal, 3/g" tons 
tiesat71/{'pitch;Cover: 11

/ 2". 

11" square columns; limestone aggregate 

C-ll-RC-19 11" 
concrete (4180 psi); Reinforcement: 71.4 
vertical, four 5 I 811 rebars; horizontal, 3 Is" ties tons 
at 7" pitch; Cover: 11

/ 2". · 

11" square columns; gravel concrete (4530 

C-ll-RC-20 11" 
psi); Reinforcement: vertical, four 5/s" 58.8 
rebars; horizontal, 3/g" ties at 7" pitch; tons 
Cover: 11

/ 2" with 'Ii" plaster. 

11" square columns; gravel concrete (3520 

C-11-RC-21 11" 
psi); Reinforcement: vertical, four 5/s" Vari-
rebars; horizontal, 3/g" ties at 7" pitch; able 
Cover: 11

/ 2''.· 

11" square columns; aggregate concrete 

C-ll-RC-22 11" 
(3710 psi); Reinforcement: vertical, four 5/s" 58.8 
rebars; horizontal, 3/s" ties at 7" pitch; tons 
Cover: 11

/ 2". 

11" square columns; aggregate concrete 

C-ll-RC-23 11" 
(3190 psi); Reinforcement: vertical, four 5/g" 58.8 
rebars; horizontal, \" ties at 7" pitch; tons 
Cover: 11

/ 2". 

11" square columns; aggregate concrete 

C-11-RC-24 11" 
(4860 psi); Reinforcement: vertical, four 86.l 
5/g" rebars; horizontal, 3/s" ties at 7" pitch; tons 
Cover: 11

/ 2". 

11" square columns; aggregate concrete 

C-ll-RC-25 11" 
(4850 psi); Reinforcement: vertical, four 5/s" 58.8 
rebars; horizontal, 3/8" ties at 7" pitch; tons 
Cover: 11/2". 

11" square columns; aggregate concrete 

C-11-RC-26 11" 
(3834 psi); Reinforcement: vertical, four 5

/ 8" 71.4 
rebars; horizontal, 511/' ties at 41

/ 2" pitch; tons 
Cover: 11/i". 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 

1. Failure mode-collapse. 
2. Passed 2 hour fire exposure. 
3. Passed hose stream test. 

2hrs. 

2hrs. 

2hrs. 

1 hr. 
24min. 

2hrs. 

2hrs. 

l hr. 
20min. 

1 hr. 
59 min. 

53 min. 

4. Reloaded effectively after 48 hours but collapsed at load in excess of original test load; 
5. Failing load was 150 tons. 
6. Failing load was 112 tons. 
7. Failed during hose stream test. 
8. Range of load 58.8 tons (initial) to 92 tons (92 minutes) to 60 tons (80 minutes). 
9. Collapsed at 44 tons in reload after 96 hours. 

10. Withstood reload after 72 hours. 
11. Collapsed on reload after 48 hours. 

7 

7 

7 

7 

7 

7 

7 

7 

7 

REC. 
NOTES 

HOURS 

2,3,4, 6 2 

2, 7 2 

2,3,9 11
/ 4 

1, 8 2 

2,3, 10 2 

2,3,10 2 

1 1113 

1 13/4 

1 3/4 
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ITEM MINIMUM 

TABLE2.1.3 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

12" square columns; gravel aggregate concrete 

C-12-RC-1 12" 
(2647 psi); Reinforcement: vertical, four 5/g" 78.2 

38min. 
rebars; horizontal, 5

/ 16" ties at 41/2" pitch; tons 
Cover: 2". 

Reinforced columns with 11
/ 2" concrete outside 

C-12-RC-2 12" of reinforced steel; Gross diameter or side of - 6hrs. 
column: 12" ; Group I, Column A. 

C-12-RC-3 12" 
Description as per C-12-RC-2; 

- 4hrs. 
Group I, Column B. 

C-12-RC-4 12" 
Description as per C-12-RC-2; 

- 4hrs. 
Group II, Column A. 

C-12-RC-5 12" 
Description as per C-12-RC-2; 2 hrs. 
Group II, Column B. 

-
30 min. 

C-12-RC-6 12" 
Description as per C-12-RC-2; - 3 hrs. 
Group III, Column A. 

C-12-RC-7 12" 
Description as per C-12-RC-2; - 2hrs. 
Group III, Column B. 

C-12-RC-8 12" 
Description as per C-12-RC-2; 

- 2hrs. 
Group IV, Column A. 

C-12-RC-9 12" 
Description as per C-12-RC-2; 1 hr. 
Group IV, Column B. -

30min. 

For SI: 1inch=25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
• 

Notes: 
1. Failure mode-unspecified structural. 

1 7 

1 

1 

1 

1 

1 

1 

1 

1 

RESOURCE A 

REC. 
NOTES 

HOURS 

1 '12 

2,3 6 

2,3 4 

2,3 4 

2,3 2112 

2,3 3 

2,3 2 

2,3 2 

2,3 1112 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh.or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbslyd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbslyd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

3. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 
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RESOURCE A 

ITEM MINIMUM 

TABLE 2.1.4 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST- BMS-92 

14'' square columns; gravel aggregate 

C-14-RC-1 14" 
concrete (4295 psi); Reinforcement: 86 1 hr. 
vertical four 3/4" rebars; horizontal: tons 22min. 
1/t ties at 9" pitch; Cover: 11/2" 

Reinforced concrete columns with 1112" 

C-14-RC-2 14" 
concrete outside reinforcing steel; 

- 7 hrs. 
Gross diameter or side of column: 12" ; 
Group I, Column A. 

C-14-RC-3 14" 
Description as per C-14-RC-2; - 5 hrs. 
Group II, Column B. 

C-14-RC-4 14" 
Description as per C-14-RC-2; 

- 5 hrs. 
Group ID, Column A. 

C-14-RC-5 14" 
Description as per C-14-RC-2; 3 hrs. 
Group IV, Column B. -

30min. 

C-14-RC-6 14" 
Description as per C-14-RC-2; 

- 4hrs. 
Group III, Column A. 

C-14-RC-7 14" 
Description as per C-14-RC-2; 2 hrs. 
Group III, Column B. 

-
30min. 

C-14-RC-8 14" 
Description as per C-14-RC-2; 2hrs. 
Group IV, Column A. -

3omin. 

C-14-RC-9 14" 
Description as per C-14-RC-2; 1 hr. 
Group IV, Column B. 

-
30min. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
• 

Notes: 
1. Failure mode-main rebars buckled between links at various points. 

7 

1 

1 

1 

1 

1 

1 

1 

.1 

REC. NOTES 
HOURS 

1 1114 

2,3 7 

2,3 5 

2,3 5 

2,3 31/2 

2,3 4 

2,3 21/2 

2,3 2112 

2,3 1112 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column: section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1. 7 lbs./yd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 

. steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
3 .. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 

bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column .. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

11 

3 

2 10 

FIGURE 2.1.5 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 16" TO LESS THAN 18" 

6 

9 7 5 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

C-16-Rc:B) 

RESOURCE A 

Q->--~~~+-~~~+-~-+-~-+-~-+-~-+-~-+-~-+-~~~-r-~~~~~~~~~~~-+-~~~~--

0 

ITEM MINIMUM 
CODE DIMENSION 

C-16-RC-1 16" 

C-16-RC-2 16" 

C-16-RC-3 16" 

C-16-RC-4 16" 

C-16-RC-5 16" 

C-16-RC-6 16" 

2 3 4 5 6 

FIRE RESISTANCE RATING (HOURS) 

TABLE2.1.5 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 16" TO LESS THAN 18" 

PERFORMANCE 
CONSTRUCTION DETAILS 

7 8 9 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

16" square columns; gravel aggregate concrete 
(4550 psi); Reinforcement: vertical, eight 13/s" 
rebars; horizontal, 5

/ 1/' ties at 6" pitch 13/s" 237 
1 hr 7 

below column surface and 5
/ 16" ties at 6" pitch tons 

linking center rebars of each face forming a 
smaller square in column cross section. 

16" square columns; gravel aggregate concrete 
(3360 psi); Reinforcement: vertical, eight 13/s" 210 

2hrs. 7 
rebars; horizontal, \/' ties at 6" pitch; Cover: tons 
13/s". 

16" square columns; gravel aggregate concrete 
(3980 psi); Reinforcement: vertical, four 7/s" 123.5 

2hrs. 7 
rebars; horizontal, tons 
3 / 8" ties at 611 pitch; Cover: 1 ". 

Reinforced concrete columns with 11
/ 2" con-

crete outside reinforcing steel; Gross diameter - 9 hrs. 1 
or side of 
column: 16" ; Group I, Column A. 

Description as per C-16-RC-4; - 6 hrs. 1 
Group I, Column B. 

Description as per C-16-RC-4; - 6 hrs. 1 
Group II, Column A. 

(continued) 
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10 

REC. 
NOTES 

HOURS 

1, 2, 3 1 

2,4,5, 
2 

6 

2,4, 7 2 

8,9 9 

8,9 6 

8,9 6 
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RESOURCE A 

TABLE 2.1.5-continued 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 16" TO LESS THAN 18 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD TIME PRE-BMS-92 

C-16-RC-7 16" 
Description as per C-16-RC-4; - 4hrs. 
Group II, Column B. 

C-16-RC-8 16" 
Description as per C-16-RC-4; 

- 5 hrs. 
Group III, Column A. 

C-16-RC-9 16" 
Description as per C-16-RC-4; 3 hrs. 
Group III, Column B. 

-
30min. 

C-16-RC-10 16" 
Description as per C-16-RC-4; 

- 3 hrs. 
Group IV, Column A. 

C-16-RC-11 16" 
Description as per C-16-RC-4; 

- 2hrs. 
Group IV, Column B. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
• 

Notes: 
1. Column passed 1-hour fire test. 
2. Column passed hose stream test. 
3. No reload specified. 
4. Column passed 2-hour fire test. 
5. Column reloaded successfully after 24 hours. 
6. Reinforcing details same as C-16-RC-1. 
7. Column passed reload after 72 hours. 

BMS-92 POST-BMS-92 

1 

1 

1 

1 

1 

REC. NOTES 
HOURS 

8,9 4 

8, 9 5 

8, 9 31/2 

8,9 3 

8,9 2 

8. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not les~ than 1.7 lbs./yd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: inc_ludes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

9. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical i:einforcing 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are a8sumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 

240 4696 2015 INTERNATIONAL EXISTING BUILDING CODE® 



ITEM MINIMUM 

TABLE 2.1.6 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 18" TO LESS THAN 20" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 
CODE DIMENSION LOAD TIME PRE- BMS-92· BMS-92 POST- BMS-92 

Reinforced concrete columns with 1112" 

C-18-RC-1 18" 
concrete outside reinforced steel; Gross 
diameter or side of column: 18" ; Group I, 
Column A. 

C-18-RC-2 18" 
Description as per C-18-RC-1; 
Group I, Column B. 

C-18-RC-3 18" 
Description as per C-18-RC-1; 
Group II, Column A. 

C-18-RC-4 18" 
Description as per C-18-RC-1; 
Group II, Column B. 

C-18-RC-5 18" 
Description as per C-18-RC-1; 
Group III, Column A. 

C-18-RC-6 18" 
Description as per C-18-RC-l; 
Group III, Column B. 

C-18-RC-7 18" 
Description as per C-18-RC-1; 
Group IV, Column A. 

C-18-RC-8 18" 
Description as per C-18-RC-l; 
Group IV, Column B. 

For SI: 1 inch= 25.4 mm, 1 pound per square yard= 5.3 N/m2
• 

Notes: 

- 11 hrs. 1 

- 8 hrs. 1 

- 7 hrs. 1 

- 5 hrs. 1 

- 6 hrs. 1 

- 4hrs. 1 

3 hrs. 
1 -

30 min. 

2 hrs. 
1 -

30 min. 

RESOURCE A 

REC. NOTES 
HOURS 

1, 2 11 

1, 2 8 

1, 2 7 

1, 2 5 

1, 2 6 

1, 2 4 

1, 2 3112 

1, 2 2112 

1. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1. 7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint and, tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. · 

2. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 4697 241 



RESOURCE A 

NUMBER OF 
ASSEMBLIES 

10 

5 

o-i 
0 

ITEM 
CODE 

C-20-RC~l 

C-20-RC-2 

C-20-RC-3 

C-20-RC-4 

C-20-RC-5 

242 

MINIMUM 
DIMENSION 

20" 

20" 

201/t 

20" 

20" 

2 

1 . 

2 

11 

3 

3 

FIGURE 2.1.7 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 20" TO LESS THAN 22" 

10 9 8 

4 5 6 7 8 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.1.7 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 20" TO LESS THAN 22" 

PERFORMANCE 
CONSTRUCTION DETAILS 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

C-20-R 

6 

5 

9 10 11 

REFERENCE NUMBER 
NOTES 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS·92 

20" square columns; gravel aggregate con-
crete (6690 psi); Reinforcement: vertical, four 367 

2hrs. 7 1, 2, 3 
13/4" rebars; horizontal, tons 
3/8" wire at 6" pitch; Cover 13//. 

20" square columns; gravel aggregate con-
crete (4330 psi); Reinforcement: vertical, four 327 

2hrs. 7 1,2,4 
13 /4" rebars; horizontal, tons 
3/g" ties at 6" pitch; Cover 131/. 
20" square columns; gravel aggregate con-
crete (4230 psi); Reinforcement: vertical, four 199 2hrs. 

7 5 
11

/ 8" rebars; horizontal, tons 56min. 
3/8" wire at 5" pitch; Cover 11/g". 

Reinforced concrete columns with 11/i" con-
crete outside of reinforcing steel; Gross 

- 12 hrs. 1 6, 7 
diameter or side of column: 20" ; Group I, 
Column A. 

Description as per C-20-RC-4; 
- 9 hrs. 1 6, 7 

Group I, Column B. 

(continued) 

12 

REC. 
HOURS 

2 

2 

23/4 

12 

9 
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ITEM MINIMUM 

TABLE 2.1.7-continued 
REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 20" TO LESS THAN 22" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 
CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

C-20-RC-6 20" 
Description as per C-20-RC-4; 
Group II, Column A. 

C-20-RC-7 20" 
Description as per C-20-RC-4; 
Group II, Column B. 

C-20-RC-8 20" 
Description as per C-20-RC-4; 
Group III, Column A. 

C-20-RC-9 20" 
Description as per C-20-RC-4; 
Group III, Column B. 

C-20-RC-10 20" 
Description as per C-20-RC-4; 
Group IV, Column A. 

C-20-RC-11 20" 
Description as per C-20-RC-4; 
Group IV, Column B. 

For SI: 1 inch= 25.4 mm, 1 pound per square yard= 5.3 N/m2
, 1 ton= 8.896 kN. 

Notes: 
1. Passed 2-hour fire test.· 
2. Passed hose stream test. 
3. Failed during reload at 300 tons. 
4. Passed reload after 72 hours. 
5. Failure mode--collapse. 

- 9 hrs. 1 

- 6hrs 1 

- 7hrs. 1 

- 5 hrs. 1 

- 4hrs. 1 

- 3 hrs. 1 

RESOURCE A 

REC. NOTES HOURS 

6, 7 9 

6, 7 6 

6, 7 7 

6, 7 5 

6, 7 4 

6, 7 3 

6. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbsJyd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbsJyd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 6.0 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

7. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the. ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
ColumnB: working loads are assumed as carried by the gross area of the GOlurnn. 

TABLE 2.1.B 
HEXAGONAL REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD 

12" hexagonal columns; gravel 
aggregate concrete (4420 psi); Reinforce-

C-12-HRC-1 12" ment: vertical, eight 1
/ 2" rebars; horizontal, 88 tons 

511t helical winding at 11
/ 2" pitch; Cover: 

'12"· 

12" hexagonal columns; gravel aggregate 

C-12-HRC-2 12" 
concrete (3460 psi); Reinforcement: 78.7 
vertical, eight 1

/ 2" rebars; horizontal, 511t tons 
helical winding at 11/i" pitch; Cover: 1

/ 2". 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
-.. Notes: 
< 1. Failure mode--collapse. 

2. Test stopped at 1 hour. 
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4699 

TIME PRE-BMS-92 BMS-92 POST-BMS·92 

58 min. 7 

1 hr. 7 

REC. NOTES HOURS 

1 3/4 

2 1 
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RESOURCE A 

TABLE 2.1.9 
HEXAGONAL REINFORCED CONCRETE COLUMNS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

ITEM MINIMUM PERFORMANCE . REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD 

14" hexagonal columns; gravel aggregate 

C-14-HRC-1 14" 
concrete (4970 psi); Reinforcement: vertical, 

90tons 
eight 1

/ 2" rebars; horizontal, 5
/ 1t helical 

winding on 2" pitch; Cover: 1
/ 2". 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
I. Withstood 2-hour fire test. 
2. Withstood hose stream test 
3. Withstood reload after 48 hours. 

TABLE 2.1.10 

TIME PRE-BMS-92 

2hrs. 

HEXAGONAL REINFORCED CONCRETE COLUMNS 
DIAMETER-16" TO LESS THAN 18" 

BMS-92 POST-BMS-92 

7 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD TIME PRE· BMS-92 

16" hexagonal columns; gravel concrete 

C-16-HRC-1 16" 
(6320 psi); Reinforcement: vertical, eight 140 1 hr. 
5
/ 8" rebars; horizontal, 5/d' helical winding tons 55 min. 

on 3/4" pitch; Cover: 1
/ 2". 

16" hexagonal columns; gravel aggregate 

C-16-HRC-2 16" 
concrete (5580 psi); Reinforcement: 124 

2hrs. 
vertical, eight 5/g" re bars; horizontal, 5I1t tons 
helical winding on 13// pitch; Cover: 1

/ 2" 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
I. Failure mode-collapse. 
2. Failed on furnace removal. 

TABLE 2.1.11 
HEXAGONAL REINFORCED CONCRETE COLUMNS 

DIAMETER-20" TO LESS THAN 22" 

BMS-92 POST-BMS-92 

7 

7 

ITEM MINIMUM PERFORMANCE . REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD 

20" hexagonal columns; gravel concrete 

C-20-HRC-1 20" 
(6080 psi); Reinforcement: vertical, 3/4" 211 
rebars; horizontal, 5/t helical winding on tons· 
13// pitch; Cover: 1

/ 2". 

20" hexagonal columns; gravel concrete 

C-20-HRC-2 20" 
(5080 psi); Reinforcement: vertical, 3// 184 
rebars; horizontal, 511t wire on 13/4" pitch; tons 
Cover: 1

/ 2". 

For SI: 1inch=25.4 mm, 1 pound per square inch= 0.00689 MPa, 1ton=8.896 kN. 
Notes: 
I. Column collapsed on furnace removal. 
2. Passed 21 I 4-hour fire test. 
3. Passed hose stream test. 
4. Withstood reload after 48 hours. 

TIME PRE-BMS-92 BMS-92 POST-BMS-92 

2hrs. 7 

2hrs. 
15 7 

min. 

REC. NOTES HOURS 

1,2, 3 2 

REC. NOTES HOURS 

1 13/4 

2 2 

REC. 
NOTES 

HOURS 

1 2 

2,3,4 i/4 
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RESOURCE A 

TABLE2.2 
ROUND CAST IRON COLUMNS 

ITEM MINIMUM 
CONSTRUCTION DETAILS 

PERFORMANCE REFERENCE NUMBER REC. 
NOTES CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

C-7-CI-1 7"0.D. 
Column: 0.6" minimum metal thickness; 

30 niin. 1 112 
unprotected. 

-

C-7-Cl-2 7"0.D. 
Column: 0.6" minimum metal thickness 

45 min. 1 3/4 
concrete filled, outside unprotected. -

Column: 0.6" minimum metal thickness; 
C-11-CI-3 11"0.D. Protection: 11

/ 2" portland cement plaster on - 3 hrs. 1 3 
high ribbed metal lath, 1/z" broken air space. 

Column: 0.6" minimum metal thickness; 
2hrs. 

C-11-CI-4 11"0.D. Protection: 2" concrete other than siliceous - 30min. 
1 2112 

aggregate. 

Column: 7" O.D. 0.6" minimum metal thick-

C-12-CI-5 12.5" O.D. 
ness; Protection: 2" porous hollow tile, 3

/ 4" - 3 hrs. 1 3 
mortar between tile and column, outside 
wire ties. 

C-7-CI-6 7.6"0.D. 
Column: 7" 1.D., 3

/ 10" minimum metal thick" 
- 30min. 1 '12 ness, concrete filled unprotected. 

Column: 8" I.D., 3
/ 10" minimum metal thick-

C-8-CI-7 8.6"0.D. 
ness; concrete filled reinforced with four 

1 hr. 1 1 
31

/ 2" x 3/ 8" angles, in fill; unprotected 
-

outside. 

For SI: 1 inch= 25.4 mm. 
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RESOURCE A 

NUMBER OF 
ASSEMBLIES 

10 

5 

11 

9 

5 

2 

FIGURE2.3 
STEEL COLUMNS-GYPSUM ENCASEMENTS 

10 

7 

12 

8 

6 

4 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

0~1--~'--~+--~-'---~+-~-'---~~~-'-~+-~-'-~+-~~~....-~-'-~+-~~~-,-~~~-,-~~~-,--+ 

0 

MINIMUM 
ITEM AREA OF 
CODE SOLID 

MATERIAL 

C-SG-1 -

C-SG-2 -

C-SG-3 130 in.2 

C-SG-4 150 in.2 

C-SG-5 130 in.2 

C-SG-6 150 in.2 

C-SG-7 300 in.2 

246 

2 3 4 5 6 7 8 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.3 
STEEL COLUMNS-GYPSUM ENCASEMENTS 

PERFORMANCE 

CONSTRUCTION DETAILS 

· REFERENCE NUMBER 

9 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

Steel protected with 3/ 4" 1:3 sanded 
gypsum or 1" 1 :21/2portland cement plas- - 1 hr. 1 
ter on wire or lath; one layer. 

Same as C-SG-1; two layers. 
2hrs. 

1 -
30min. 

2" solid blocks with wire mesh in 
horizontal joints; 1" mortar on flange; 

- 2hrs. 1 
reentrant space filled with block and 
mortar. 

Same as C-130-SG-3 with 1/2" sanded - 5 hrs. l 
gypsum plaster. 

2" solid blocks with wire mesh in 
horizontal joints; 1" mortar. on flange; 2hrs. 

1 
reentrant space filled with gypsum 

-
30min. 

concrete. 

Same as C-130-SG-5 with 1
/ 2" sanded 

5hrs. 1 
gypsum plaster. 

-

4" solid blocks with wire mesh in 
horizontal joints; l" mortar on flange; - 4hrs. 1 
reentrant space filled with block and 
mortar. 

(continued) 

10 

NOTES REC. 
HOURS 

1 

2112 

2 

5 

2112 

5 

4 
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TABLE 2.3-continued 
STEEL COLUMNS-GYPSUM ENCASEMENTS 

MINIMUM PERFORMANCE REFERENCE NUMBER 
ITEM AREA OF 

CONSTRUCTION DETAILS 
CODE SOLID LOAD TIME PRE·BMS-92 BMS-92 POST·BMS-92 

MATERIAL 

C-SG-8 300 in.2 Same as C-300-SG-7 with reentrant 
5 hrs. 1 

space filled with gypsum concrete. 
-

2" solid blocks with cramps at horizontal 
2hrs. 

C-SG-9 85 in.2 joints; mortar on flange only at horizontal -
30min. 

1 
joints; reentrant space not filled. 

C-SG-10 105 in.2 Same as C-85-SG-9 with 1
/ 2" sanded 

- 4hrs. 1 
gypsum plaster. 

3" hollow blocks with cramps at horizontal 
2 hrs. 

C-SG-11 95in.2 joints; mortar on flange only at horizontal -
30min. 

1 
joints; reentrant space not filled. 

C-SG-12 120 in.2 Same as C-95~SG-ll with 1/2" sanded - 5 hrs. 1 
gypsum plaster. 

2" neat fibered gypsum reentrant space 
C-SG-13 130 in.2 · filled poured solid and reinforced with 4" x - 7 hrs. 1 

4" wire mesh 1/2" sanded gypsum plaster. 

For SI: 1 inch= 25.4 mm, 1 square inch= 645 mm2
• 

. TABLE2.4 
TIMBER COLUMNS MINIMUM DIMENSION 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST·BMS·92 

C~ll-TC-1 11" With unprotected steel plate cap. - 30min. 

C-11-TC-2 11" With unprotected cast iron cap and pintle. - 45 min. 

C-11-TC-3 11" 
With concrete or protected steel or cast 1 hr. 
iron cap. 

-
15 min. 

C-11-TC-4 11" 
With 3/8" gypsum wallboard over column 1 hr. 
and over cast iron or steel cap. 

-
15 min. 

With 1" portland cement plaster on wire lath 
C-11-TC-5 11" over column and over ·cast iron or steel cap; - 2hrs. 

3/4" air space. 

For SI: 1 inch= 25.4 mm, 1 square inch= 645 mm2
• 

Notes: · 
1. Minimum area: 120 square inches. 
2. Type of wood: long leaf pine or Douglas fir. 

ITEM MINIMUM 

TABLE 2.5.1.1 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION LESS THAN 6" 

PERFORMANCE 
CONSTRUCTION DETAILS 

1 

1 

1 

1 

1· 

REFERENCE NUMBER 

CODE DIMENSION LOAD TIME PRE·BMS-92 BMS-92 POST·BMS-92 

5" x 6" outer dimensions; 4" x 3" x 10 lbs. "H" 
C-5-SC-1 5" beam; Protection: gravel concrete 12 tons 

( 4900 psi) 611 x 4" - 13 SWG mesh. 

For SI: 1 inch= 25.4 mm, 1 pound per square inch= 0.00689 MPa, 1 ton = 8:896 kN. 
Notes: 
1. Failure mode-collapse. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
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1 hr. 
29 min. 

7 

RESOURCE A 

NOTES 
REC. 

HOURS 

5 

2112 

4 

2112 

5 

7 

REC. 
NOTES 

HOURS 

1, 2 112 

1, 2 3/4 

1, 2 1114 

1, 2 1114 

1, 2 2 

REC. 
NOTES 

HOURS 

1 1114 . 
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RESOURCE A 

ITEM MINIMUM 

TABLE 2.5.1.2 
STEEL COLUMNS:._CONCRETE ENCASEMENTS 

6" TO LESS THAN 8" THICK 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

. 7" x 8" column; 4" x 3" x 10 lbs. "H" beam; 

C-7-SC-l 7" 
Protection: brick filled concrete (6220 psi); 

12 tons 
6" x 4" mesh- 13 SWG; 1" below 
column surface. 

7" x 8" column; 4" x 3" x 10 lbs. "H" beam; 
C-7-SC-2 7" Protection: gravel concrete (5140 psi); 12 tons 

6" x 4" 13 SWG mesh 1" below surface. 

7" x 8" column; 4" x 3" x 10 lbs. "H" beam; 
C-7-SC-3 7" Protection: concrete (4540 psi); 6" x 4" 12 tons 

- 13 SWG mesh; 1" below column surface. 

7" x 8" column; 4" x 3" x 10 lbs. "H" beam; 
C-7-SC-4 7" Protection: gravel concrete (5520 psi); 12 tons 

4" x 4" mesh; 16 SWG. 

For SI: 1 inch= 25.4 mm, I pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
1. Failure mode-collapse. 

2 hrs. 
7 

46 min. 

3 hrs. 
1 min. 

7 

3 hrs. 
9min. 

7 

2hrs. 
SO min. 

7 

. REC. NOTES 
HOURS 

1 23/4 

1 3 

1 3 

1 23/4 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

ITEM MINIMUM 
CODE DIMENSION 

C-8-SC-1 81/2" 

C-8-SC-2 8" 

C-8-SC-3 8" 

·C-8-SC-4 8" 

C-8-SC-5 8" 

C-8-SC-6 8" 

FIGURE 2.5.1.3 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 8" TO LESS THAN 10" 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

11 10 

7 6 5 9 

3 2 4 

2 3 4 5 6 7 8 9 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.5.1.3 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 8" TO LESS THAN 10" 

PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

81/i" x 10" column; 6" x 41/2" x 20 lbs. 
3 hrs. 

"H" beam; Protection: gravel concrete 39 tons 
8min. 

7 
(5140 psi); 6" x 4" - 13 _SWG mesh. 

8" x 10" column; 8" x 6" x 35 lbs. 
"I" beam; Protection: gravel concrete 

90 tons 
2hrs. 

7 
(4240 psi); 6" x 4" - 13 SWG mesh; 1 min. 
112" cover. 

8" x 10" concrete encased column; 
8" x 6" x 35 lbs. "H'' beani; protection: 

90 tons 
1 hr. 

7 
aggregate concrete (3750 psi); 4" mesh - 16 58 min. 
SWG reinforcing 1/2" below column surface. 

6" x 6" steel column; 2" outside protection; 
- 5 hrs. 1 

Group I. 

6" x 6" steel column; 2" outside protection; 3 hrs. 
1 

Group II. 
-

30min. 

6" x 6" steel column; 2" outside protection; 2hrs. 
1 

Group III. 
-

30 min. 

(continued) 
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RESOURCE A 

10 

REC. NOTES 
HOURS 

1 3 

1 2 

1 13/4 

2 5 

2 31/2 

2 2112 
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RESOURCE A 

ITEM MINIMUM 
CODE DIMENSION 

C-8-SC-7 8" 

C-9-SC-8 9" 

C-9-SC-9 9" 

C-9-SC-10 9" 

C-9-SC-ll 9" 

TABLE 2.5.1.3-continued 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 8" TO LESS THAN 10" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

6" x 6" steel column; 2" outside protection; I hr. 
1 

Group IV. 
-

45 min. 

6" x 6" steel column; 3" outside protection; - 7hrs. 1 
Group I. 

6" x 6" steel column; 3" outside protection; - 5 hrs. 1 
Group IL 

6" x 6" steel column; 3" outside protection; 3 hrs. 
1 

Group III. 
-

30min. 

6" x 6" steel column; 3" outside protection; 2hrs. 
1 

Group IV. 
-

30 min. 

NOTES 

2 

2 

2 

2 

2 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
, 1 ton= 8.896 k:N. 

Notes: 
1. Failure mode-collapse. 

REC. 
HOURS 

13/4 

7 

5 

3112 

2112 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd. 2, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

0 

ITEM MINIMUM 
CODE DIMENSION 

C-10-SC-1 10" 

C-10-SC-2 10" 

C-10-SC-3 10" 

C-10-SC-4 10" 

C-10-SC-5 10" 

C-10-SC-6 10" 

32 

21 

11 7 

2 

20 

9 

FIGURE 2.5.1.4 
STEELCOLUMNS--CONCRETEENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

36 

31 

22 28 

19 12 

18 4 

17 3 

14 

3 

35 

30 

16 

15 

13 

8 10 

5 2 

4 

27 

6 

5 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

34 

29 

24 

23 

6 7 8 

FIRE RESISTANCE RATING {HOURS) 

TABLE 2.5.1.4 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

9 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: gravel 

90 tons 
3.hrs. 

7 
aggregate concrete (3640 psi); Mesh 6" x 4" 13 7min. 
SWG, 1" below column surface. 

10" x 16" column; 8" x 6" x 35 lbs. "H" beam; 
4hrs. 

Protection: clay brick concrete (3630 psi); 6" x 90 tons 
6min. 

7 
4" mesh; 13 SWG, 1" below column surface. 

10" x 12" column; 8" x 6" x 35 lbs. "H" beam; 
Protection: crushed stone and sand concrete 

90 tons 
3 hrs. 

7 
(3930 psi); 6" x 4" - 13 SWG mesh; 1" below 17 min. 
column surface. 

10" x 12" column; 8" x 6" x 35 lbs. "H" beam; 
Protection: crushed basalt and sand concrete 

90tons 
3 hrs. 

7 
(4350 psi); 6" x 4" - 13 SWG mesh; 1" below 22min. 
column surface. 

10" x 12" column; 8" x 6" x 35 lbs. 
3 hrs. 

"H" beam; Protection: gravel aggregate 90 tons 
39 min. 

7 
concrete (5570 psi); 6" x 4" mesh; 13 SWG. 

10" x 16" column; 8" x 6" x 35 lbs. "I'' beam; 
4hrs. 

Protection: gravel concrete (4950 psi); mesh; 90 tons 
32min. 

7 
6" x 4" 13 SWG 1" below column surface .. 

(continued) 
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RESOURCE A 

10 

REC. 
NOTES 

HOURS 

1,2 3 

2 4 

2 3\ 

2 31/3 

2 31/2 

2 4112 
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RESOURCE A 

ITEM MINIMUM 
CODE DIMENSION 

C-10-SC-7 10" 

C-10-SC-8 10" 

C-10-SC-9 10" 

C-10-SC-10 10" 

C-10-SC-l 1 10" 

C-10-SC-12 10" 

C-10-SC-13 10" 

C-10-SC-14 10" 

C-10-SC-15 10" 

C-10-SC-16 10" 

252 

TABLE 2.5.1.4-continued 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12'' 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE,BMS-92 BMS-92 POST-BMS·92 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 
aggregate concrete (1370 psi); 6" x 4" mesh; 90tons 2 hrs. 7 
13 SWG reinforcing 1" below column sur-
face. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" column; Protection: 

3 hrs. 
aggregate concrete (4000 psi); 13 SWG iron 86tons 

36 min. 
7 

wire loosely around column at 6" pitch about 
2" beneath column surface. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 

86 tons 
2hrs. 

7 
aggregate concrete (3290 psi); 8 min. 
2" cover minimum. 

10" x 14" concrete encased steel column; 
8" x 6" x 35 lbs. "H" column; Protection: 

4hrs. 
crushed brick filled concrete (5310 psi); 90 tons 

28 min. 
7 

6" x 4" mesh; 13 SWG reinforcement 
1" below column surface. 

10" x 14" concrete encased column; 
8" x 6" x 35 lbs. "H" beam; Protection: 

90tons 
1 hr. 

7 
aggregate concrete (342 psi); 6" x 4" mesh; 2min. 
13 SWG reinforcement 1" below surface. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 
aggregate concrete (4480 psi); four 3/g" verti-

90 tons 
3 hrs. 

7 
cal bars at "H" beam edges with 3/1t spacers 2min. 
at beam surface at 3' pitch and 3/1/ binders at 
10" pitch; 2" concrete cover. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 
aggregate concrete (5070 psi); 6" x 4" mesh; 
13 SWG reinforcing at 6" beam sides 

90tons 
3 hrs. 

7 
wrapped and held by wire ties across (open) 59 min. 
8" beam face; reinforcements wrapped in 
6" x 4" mesh; 13 SWG throughout; 
1
/2" cover to column surface. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 
aggregate concrete (4410 psi); 6" x 4" mesh; 

90tons 
2hrs. 

7 
13 SWG reinforcement 11

// below column 50 min. 
surface; 1/2" limestone cement plaster with 
3
/ s" gypsum plaster finish. 

10" x 12" concrete encased steel column; 
8" . x 6" x 35 lbs. "H" beam; Protection: 

3 hrs. 
crushed clay brick filled concrete (4260 psi); 90tons 

54min. 
7 

6" x 4" mesh; 13 SWG reinforcing 
1" below column surface. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 

3 hrs. 
limestone aggregate concrete (4350 psi); 90 tons 

54min. 
7 

6" x 4" mesh; 13 SWG reinforcing 
1" below column surface. 

(continued) 

REC. 
NOTES 

HOURS 

3,4 2 

2 31/2 

2 2 

2 4113 

2 1 

2 3 

2 33/4 

2 23/4 

2 3% 

2 33/4 
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ITEM MINIMUM 
CODE DIMENSION 

C-10-SC-17 10" 

C-10-SC-18 10" 

C-10-SC-19 10" 

C-10-SC-20 10" 

C-10-SC-21 103/s" 

C-11-SC-22 11" 

C-11-SC-23 11" 

C-ll-SC-24 11" 

C-10-SC-25 10" 

C-10-SC-26 10" 

C-10-SC-27 10" 

C-10-SC-28 10" 

C-10-SC-29 JO" 

C-10-SC-30 10" 

C-10-SC-31 10" 

C-10-SC-32 . 10" 

TABLE 2.5.1.4-continued 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE·BMS-92 BMS·92 POST·BMS·92 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: lime-
stone aggregate concrete (5300 psi); 90tons 3 hrs. 7 
6" x 4"; 13 SWG wire mesh 
1" below column surface. 

10" x 12" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: lime-
stone aggregate concrete (4800 psi) with 90 tons 3 hrs. 7 
6" x 4"; 13 SWG mesh reinforcement 
1" below surface. 

10" x 14'' concrete encased steel column; 
12" x 8" x 65 lbs. "H" beam; Protection: 

118 2 hrs. 
aggregate concrete (3900 psi); 4" mesh; 

42min. 
7 

16 SWG reinforcing 1/z" below column 
tons 

surface. 

10" x 14" concrete encased steel column; 
12" x 8" x 65 lbs. "H'' beam; Protection: 

177 2hrs. 
aggregate concrete (4930 psi); 4" mesh; 7 
16 SWG reinforcing 1/z" below column 

tons 8min. 

surface. 

103/8" x 123/8" concrete encased steel column; 
8" x 6" x 35 · lbs. "H" beam; Protection: 
aggregate concrete (835 psi) with 6" x 4" 90 tons 2hrs. 7 
mesh; 13 SWG reinforcing 13/16" below 
column surface; 3/1t gypsum plaster finish. 

11" x 13" concrete encased steel column; 
8" x 6" x 35 lbs. "H" beam; Protection: 
"open texture" brick filled concrete (890 psi) 

90 tons 3 hrs. 7 
with 6" x 4" mesh; 13 SWG reinforcing 
11/z" below column surface; 3/s" lime cement 
plaster; 1/8" gypsum plaster finish. 

11" x 12" column; 4" x 3" x 10 lbs. "H" 
beam; gravel concrete (4550 psi); 6" x 4" -

12 tons 6 hrs. 7 
13 SWG mesh reinforcing; 1" below column 
surface. 

11" x 12" column; 4" x 3" x 10 lbs. "H'' 
beam; Protection: gravel aggregate concrete 

16 tons 
5 hrs. 

7 
(3830 psi); with 4" x 4" mesh; 16 SWG, 32min. 
1" below column surface. 

6" x 6" steel column with 4" outside 
9 hrs. 1 

protection; Group I. 
-

Pescription as per C-SC-25; Group II. - 7 hrs. 1 

Description as per C-10-SC-25; Group III. - 5 hrs .. 1 

Description as per C-10-SC-25; Group IV. 
3 hrs.· 

1 -· 30min. 

8" x 8" steel column with 2" outside protec-
- 6hrs. 1 

tion; Group I. 

Description as per C~ 10-SC-29; Group II. - 4hrs. 1 

Description as per C-10-SC-29; Group III. - 3 hrs. 1 

Description as per C-10-SC-29; Group IV. - 2hrs. 1 

(continued) 

2015 INTERNATIONAL EXISTING BUILDING CODE® 4709 

RESOURCE A 

REC. NOTES HOURS 

4,5 3 

4,5 3 

2 2 

2 2 

3,4 2 

6, 7 3 

7,8 6 

2 5112 

9 9 

9 7 

9 5 

9 31/2 

9 6 

9 4 

9 3 

9 2 

253 



RESOURCE A 

ITEM MINIMUM 
CODE DIMENSION 

C-11-SC-33 11" 

C-11-SC-34 11" 

C-11-SC-35 11" 

C-11-SC-36 11" 

TABLE 2.5.1.4-continued 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

8" x 8" steel column with 3" outside protec-
- 8 hrs. 1 

tion; Group I. 

Description as per C-10-SC-33; Group II. - 6hrs. 1 

Description as per C-10-SC-33; Group ill. - 4hrs. 1 

Description as per C-10-SC-33; Group IV. - 3 hrs. 1 

NOTES 

9 

9 

9 

9 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
, 1 ton= 8.896 kN. 

Notes: 
1. Tested under total restraint load to prevent expansion-minimum load 90 tons. 
2. Failure mode--collapse. 
3. Passed 2-hour fire test (Grade "C," British). 
4. Passed hose stream test. 
5. Column tested and passed 3-hour grade fire resistance (British). 
6. Column passed 3-hour fire test. 
7. Column collapsed during hose stream testing. 
8. Column passed 6-hour fire test. 

REC. 
HOURS 

8 

6 

4 

3 

9. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

FIGURE 2.5.1.5 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

3 17 12 5 16 15 

13 2 9 4 11 10 

RESOURCE A 

. Q-r-~~---,-~~~-1-~.L.---t~-'-~--+-~-'-~i--~~-r~~~+-~~--t~~~-,--~.L.---;~~~-r~-. 

0 

ITEM MINIMUM 
CODE DIMENSION 

C-12-SC-1 12" 

C-12-SC-2 12" 

C-12-SC-3 12" 

C-12-SC-4 12" 

2 3 4 5 6 7 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.5.1.5 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

8 9 10 

PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

12" x 14" concrete encased steel column; 8" x 
6" x 35 lbs. "H" be&m; Protection: aggregate 

120 3 hrs. 
concrete (4150 psi) with 1 
4" mesh; 16 SWGreinforcing 

tons 24min. 

1" below column surface. 

12" x 16" concrete encased column; 
811 x 611 x 35 lbs. "H" beam; Protection: 

2hrs. 
aggregate concrete (4300 psi) with 90tons 

52min. 1 
4" mesh; 16 SWG reinforcing 
1" below column surface. 

12" x 16" concrete encased steel column; 12" 
x 8" x 65 lbs. "H'' column; Protection: gravel 

177 2hrs. 
aggregate concrete (3550 psi) with 

31 min. 1 
4" mesh; 16 SWG reinforcement 

tons 

1" below column surface. 

12" x 16" concrete encased column; 
12" x 8" x 65 lbs. "H'' beam; :Protection: 

118 4hrs. 
aggregate concrete (3450 psi) with 1 
4" mesh; 16 SWG reinforcement 

tons 4min. 

1" below column surface. 

(continued) 
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11 

REC. 
NOTES 

HOURS 

1 31/3 

1 23/4 

1 2112 

1 4 
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RESOURCE A 

ITEM MINIMUM 
CODE DIMENSION 

C-12-SC-5 121/2" 

C-12-SC-6 12" 

C-12-SC-7 12" 

C-12-SC-8 12" 

C-12-SC-9 12" 

C-12-SC-
12" 

10 

C-12-SC-
12" 

11 

C-12-SC-
12" 

1'.? 
C-12-SC-

12" 
13 

C-13-SC-
13" 

14 

C-13-SC-
13" 

15 

C-13-SC-
13" 

16 

C-13-SC-
13" 

17 

TABLE 2.5.1.5 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

li/2" x 14" column; 6" x 41/2" x 20 lbs. 
"H" beam; Protection: gravel aggregate con-

4hrs. 
crete (3750 psi) with 4" x 4" mesh; 52 tons 

29min. 
7 

16 SWG reinforcing 1" below column sur-
face. 

8" x 8" steel column; 2" outside protection; - 11 hrs. 1 
Group I. 

Description as per C-12-SC-6; Group II. - 8 hrs. 1 

Description as per C-12-SC-6; Group III. - 6hrs. 1 

Description as per C-12-SC-6; Group IV. - 4hrs. 1 

10" x 10" steel column; 2" outside protection; 
7 hrs. 1 

Group I. 
-

Description as per C-12-SC-10; Group II. - 5 hrs. 1 

Description as per C-12-SC-10; Group III. - 4hrs. 1 

Description as per C-12-SC-10; Group IV. 
2hrs. 

1 - 30 min. 

10" x 10" steel column; 3" outside protection; 
lOhrs. 1 

Group I. -

Description as per C-12-SC-14; Group II. - 7 hrs. 1 

Description as per C-12-SC-14; Group III. - 5 hrs. 1 

Description as per C-12-SC-14; Group IV. 
3 hrs. 

1 -
30min. 

NOTES 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2, 1 ton= 8.896 kN. 
Notes: 
1. Failure mode-collapse. 

REC. 
HOURS 

41/3 

11 

8 

6 

4 

7 

5 

4 

2112 

10 

7 

5 

31/2 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. · 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

10 2 

FIGURE 2.5.1.6 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

14 9 13 

6 8 5 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

7 

RESOURCE A 

Q-f--~~~~~~~-'-~!-----'-~-+-~'---+~-'-___,f---'-~+-~~-+-~-'---t~~~,.---'~-+-~-'----+___. 

0 

ITEM MINIMUM 
CODE DIMENSION 

C-14-SC-1 14" 

C-14-SC-2 14" 

C-14-SC-3 14" 

C-14-SC-4 14" 

C-14-SC-1 14" 

2 3 4 5 6 7 8 

FIRE RESISTANCE RATING (HOURS) 

TABLE 2.5.1.6 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

PERFORMANCE 
CONSTRUCTION DETAILS 

9 10 11 

REFERENCE NUMBER 

LOAD TIME PRE·BMS-92 BMS-92 POST-BMS-92 

24" x 16" concrete encased steel column; 8" x 
6" x 35 lbs. "H" column; Protection: aggregate 

90 tons 
3 hrs. 

7 
concrete (4240 psi); 4" mesh - 16 SWG rein- 40min. 
forcing 1" below column surface. 

14" x 18" concrete encased steel column; 12" 
x 8" x 65 lbs. "H" beam; Protection: gravel 

177 3 hrs. 
aggregate concrete (4000 psi) with 4" - 16 

20min. 
7 

SWG wire mesh reinforcement 1" below col-
tons 

umn surface. 

10" x 10" steel column; 4" outside protection; - 12hrs. 1 
Group I. 

Description as per C-14-SC-3; Group II. - 9 hrs. 1 

24" x 16" concrete encased steel column; 8" x 
6" x 35 lbs. "H" column; Protection: aggregate 

90 tons 
3 hrs. 

7 
concrete (4240 psi); 4" mesh - 16 SWG rein- 40min. 
forcing 1" below column surface. 

(continued) 
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REC. 
NOTES 

HOURS 

1 3 

1 3 

2 12 

2 9 

1 3 
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RESOURCE A 

ITEM MINIMUM 
CODE DIMENSION 

C-14-SC-2 14" 

C-14-SC-3 14" 

C-14-SC-4 14" 

C-14-SC-5 14" 

C-14-SC-6 14" 

C-14-SC-7 14" 

C-14-SC-8 14" 

C-14-SC-9 14" 

C-14-SC-10 14" 

C-15-SC-11 15" 

C-15-SC-12 15" 

C-15-SC-13 15" 

C-15-SC-14 15" 

ABLE 2.5.1.6-continued 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

14" x 18" concrete encased steel column; 12" 
x 8" x 65 lbs. "H" beam; Protection: gravel 

177 3 hrs. 
aggregate concrete (4000 psi) with 4"-16 7 
SWG wire mysh reinforcement 1" below col-

tons 20min. 

umn surface. 

10" x 10" steel column; 4" outside 
12 hrs. 1 

protection; Group I. -

Description as per C-14-SC-3; - 9 hrs. 1 
Group II. 

Description as per C-14-SC-3; 
- 7 hrs. 1 

Group III. 

Description as per C-14-SC-3; - 5 hrs. 1 
Group IV. 

12" x 12" steel column; 2" outside 
8 hrs. 1 protection; Group I. 

-

Description as per C-14-SC-7; 
- 6hrs. 1 

Group II. 

Description as per <:;-14-SC-7; Group III. - 5 hrs. 1 

Description as per C-14-SC-7; Group IV - 3 hrs. 1 

12" x 12" steel column; 3" outside 
11 hrs. 1 

protection; Group I. -

Description as per C-15-SC-11; - 8 hrs. 1 
Group II. 

Description as per C-15-SC-11; 
- 6 hrs. 1 

Group III. 

Description as per C-15-SC-11; 
- 4hrs. 1 

Group IV. 

NOTES 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

· For SI: 1inch=25.4 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 pound per square yard= 5.3 N/m2
, 1ton=8.896 kN. 

Notes: 
1. Collapse. 

REC. 
HOURS 

3 

12 

9 

7 

5 

8 

6 

5 

3 

11 

8 

6 

4 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2, placed not more than I inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz; chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the surface 
of the. concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. · 

258 4714 2015 INTERNATIONAL EXISTING BUILDING CODE® 



ITEM MINIMUM 
CODE DIMENSION 

C-16-SC-13 16" 

C-16-SC-2 16" 

C-16-SC-3 1611 

C-16-SC-4 16" 

For SI: 1 inch== 25.4 mm. 
Notes: 

TABLE 2.5.1.7 
STEEL COLUMNS-CONCRETE ENCASEMENTS 

MINIMUM DIMENSION 16" TO LESS THAN 18" 

PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

12" x 12" steel column; 4" outside protec-
- 14 hrs. 1 

tion; Group I. 

Description as per C-16-SC-1; Group II. - 10 hrs. 1 

Description as per C-16-SC-1; 
- 8hrs. 1 

Group III. 

Description as per C-16-SC-l; - 5 hrs. 1 
Group IV. 

RESOURCE A 

NOTES REC.HOURS 

1 14. 

1 10 

1 8 

1 5 

1. Group I: includes concrete having calcareous aggregate containing a-combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than i.7 lbs./yd.2

, placed not more than 1 inch from the surface 
ofthe. concrete. . · 

Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.2

, placed not more than 1 inch from the-surface 
of the concrete. 
Group IV: includes concrete having silicepus aggregates containhig a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

TABLE 2.5.2.1. 
STEEL COLUMNS-BRICK AND BLOCK ENCASEMENTS 

MINIMUM DIMENSION 10" TO LESS THAN 12" 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 

CODE DIMENSION 
CONSTRUCTION DETAILS 

101
/ 2" x 13" brick encased steel columns; 811 x 

6" x 35 lbs. "H" beam; Protection. Fill of bro-

C-10-SB-1 10\" 
ken brick and mortar; 2" brick on edge; joints 
broken in alternate courses; cement-sand 
grout; 13 SWG wire reinforcement in every 
third horizontal joint. 

101/2" x 13" brick encased steel columris; 8" x 
6" x 35 lbs. "H" beam; Protection: 2" brick; 

C-10-SB-2 10112" joints broken in. alternate courses; cement-
sand grout; 13 SWG iron wire reinforcement 
in alternate horizontal joints. 

10" x 12" block encased columns; 
811 x 611 x 35 lbs. "H" beam; Protection: 2" 

C-10-SB-3 10" foamed slag concrete blocks; 
13 SWG wire at each horizontal joint; mortar 
at each joint. 

101/2" x 12" block encased steel columns; 8" x 

C-10-SB-4 101/2" 
6" x 35 lbs. "H" beam; Protection: gravel 
aggregate concrete fill (unconsolidated) 2" 
thick hollow clay tiles with mortar at edges. 

101/2" x 12" block encased steel columns; 8" x 
C-10-SB-5 101/2" 611 x 35 lbs. "H" beam; Protection: 2" hollow 

clay tiles with mortar at edges. 

For SI: 1 inch= 25.4 mm, 1 pound== 0.004448 kN, 1 ton== 8.896 kN. 
Notes: 
1. Failure mode-collapse. 
2. Passed 2-hour fire test (Grade "C" - British). 
3. Passed hose stream test 
4. Passed reload test. 

LOAD 

90 tons 

90 tons 

90 tons 

86 tons 

86 tons 

5. Passed 2-hour fire exposure but collapsed immediately following hose stream test. 

2015 INTERNATIONAL EXISTING BUILDING CODE® 
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TIME PRE-BMS-92 BMS-92 POST-BMS-92 

3 hrs. 
7 

6min. 

2hrs. 7 

2hrs. 7 

56 ·7 
min. 

22 
min. 

7 

REC. 
NOTES 

HOURS 

1 3 

2,3,4 2 

5 2 

1 3/4 

1 1/4 
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RESOURCE A 

TABLE 2.5.2.2 
STEEL COLUMNS-BRICK AND BLOCK ENCASEMENTS 

MINIMUM DIMENSION 12" TO LESS THAN 14" 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS CODE DIMENSION LOAD TIME PRE-BMS-92 

12" x 15" brick encased steel columns; 
8" x 611 x 35 lbs. "H" beam; Protection: 

1 hr. 
C-12-SB-1 12" 25/g" thick brick; joints broken in alternate 90 tons 

49 min. 
courses; cement-sand grout; fill of broken 
brick and mortar. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 ton= 8.896 kN. 
Notes: 
1. Failure mode--collapse. 

TABLE 2.5.2.3 
STEEL COLUMNS-BRICK AND BLOCK ENCASEMENTS 

MINIMUM DIMENSION 14" TO LESS THAN 16" 

BMS-92 POST-BMS-92 

7 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE DIMENSION LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

15" x 17" brick encased steel columns; 
8" x 6" x 35 lbs. "H" beam; Protection: 4 1

/ 2" 

C-15-SB-1 15" thick brick; joints broken in alternate courses; 45 tons 6 hrs. 7 
cement-sand grout; fill of broken brick and 

' mortar. 

15" x 17" brick encased steel columns; 
8" x 6" x 35 lbs. "H" beam; Protection. 

C-15-SB-2 15" Fill of broken brick and mortar; 41
/ 2" brick; 86 tons 6hrs. 7 

joints broken in alternate courses; cement-sand 
grout. 

15" x 18" brick encased steel columns; 

C-15-SB-3 15" 
8" x 6" x 35 lbs. "H" beam; Protection: 4 1

/ 2" 
90tons 4hrs. 7 

brick work; joints alternating; 
cement-sand grout. 

14" x 16" block encased steel columns; 8" x 6" 
x 35 lbs. "H'' beam; Protection: 

5 hrs. 
C-15-SB-4 14" 4" thick foam slag concrete blocks; 90 tons 

52min. 
7 

13 SWG wire reinforcement in each horizontal 
joint; mortar in joints. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1ton=8.896 kN. 
Notes: · 
1. Only a nominal load was applied to specimen. 
2. Passed 6-hour fire test (Grade "A" - British). 
3. Passed ( 6 minute) hose stream test. 
4. Reload not specified. 
5. Passed 4.-hour fire exposure. 
6. Failed by collapse between first and second minute of hose stream exposure. 
7. Mode of failure-collapse. 

REC. 
NOTES 

HOURS 

1 13/4 

REC. 
NOTES 

HOURS 

1 6 

2,3,4 6 

5,6 4 

7 4314 
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TABLE 2.5.3.1 
STEEL COLUMNS-PLASTER ENCASEMENTS 

MINIMUM DIMENSION 6" TO LESS THAN 8" 

PERFORMANCE 

RESOURCE A 

REFERENCE NUMBER ITEM MINIMUM REC. 
CONSTRUCTION DETAILS NOTES 

CODE DIMENSION HOURS 

C-7-SP-1 71/i" 

C-7-SP-2 71/s" 

C-7-SP-3 71// 

Notes: 
1. Failure mode-collapse. 

LOAD TIME PRE-BMS-92 

71/2" x 91/2" plaster protected steel columns; 
8" x 6" x 35 lbs. "H" beam; Protection: 24 

90 tons 57 min. 
SWG wire metal lath; 
11 / / lime plaster. 

77 
/ 8" x 10" plaster protected steel columns; 

8" x 6" x 35 lbs. "H" beam; Protection: 
1 hr. 3/s" gypsum bal wire wound with 16 SWG wire 90 tons 

13 min. 
helically wound at 4" pitch; 
1/2" gypsum plaster. 

71// x 93/g" plaster protected steel columns; 
8" x 6" x 35 lbs. "H" beam; Protection: 

1 hr. 3/8" gypsum board; wire helically wound 90 tons 
14min. 16 SWG at 4" pitch; 

1 / / gypsum plaster finish. 

. TABLE 2.5.3.2 
STEEL COLUMNS-PLASTER ENCASEMENTS 
MINIMUM DIMENSION 8" TO LESS THAN 10" 

BMS-92 POST-BMS-92 

7 

7 

7 

ITEM MINIMUM PERFORMANCE REFERENCE NUM~ER 
CONSTRUCTION DETAILS 

CODE DIMENSION 

8" x 10" plaster protected steel columns; 
C-8-SP-l 8" 8" x 6" x 35 lbs. "H" beam; Protection: 

24 SWG wire lath; 1" gypsum plaster. 

81/2" x 101/2" plaster protected steel columns; 
C-8-SP-2 81/2" 8" x 6" x 35 lbs. "H" beam; Protection: 24 

SWG metal lath wrap; 11// gypsum plaster. 

9" x 11" plaster protected steel columns; 
8" x 6" x 35 lbs. "H'' beam; Protection: 

C-9-SP-3 9" 24 SWG metal lath wrap; 1/8" M.S. ties at 12" 
pitch wire netting 11/2" x 22 SWG between first 
and second plaster coats; 11/2" gypsum plaster. 

83// x 103
// plaster protected steel columns; 

C-8-SP-4 83// 
8" x 6" x 35 lbs. "H" beam; Protection: 3// gyp-
sum board; wire wound spirally (#16 SWG) at 
11 I z" pitch; 1/ 2" gypsum plaster. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 k:N, 1 ton = 8.896 k:N. 
Notes: 
1. Failure mode-collapse. 
2. Passed 2 hour fire exposure test (Grade "C" - British). 
3. Passed hose stream test 

LOAD 

86 tons 

90 tons 

90 tons 

90 tons 

TABLE 2.5.4.1 

TIME PRE-BMS-92 BMS-92 POST-BMS-92 

1 hr. 
23 min. 

7 

1 hr. 
36min. 7 

1 hr. 
33 min. 

7 

2hrs. 7 

STEEL COLUMNS-MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 6" TO LESS THAN 8" 

ITEM MINIMUM 
CONSTRUCTION DETAILS 

CODE DIMENSION 

75/s" x 91/2" (asbestos plaster) protected steel 

C-7-SM-1 7s/s" 
columns; 8" x 6" x 35 lbs. "H" beam; 
Protectio~: 20 gage 1/2" metal lath; 911t asbestos 
plaster (minimum) .. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 ton= 8.896 kN. 
Notes: 
1. Failure mode-collapse. 

PERFORMANCE 

LOAD TIME 

90 tons 
1 hr. 

52min. 

2015 INTERNATIONAL EXISTING BUILDING CODE"' 
4717 

REFERENCE NUMBER 

PRE-BMS-92 BMS-92 POST-BMS-92 

7 

1 3/4 

1 1 

1 1 

REC. 
NOTES 

HOURS 

1 1114 

1 1112 

1 1112 

2,3,4 2 

REC. 
NOTES 

HOURS 

1 13/4 
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RESOURCE A 

TABLE 2.5.4.2 
STEEL COLUMNS-MISCELLANEOUS ENCASEMENTS 

MINIMUM DIMENSION 8" TO LESS THAN 10" 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 

CODE DIMENSION 
CONSTRUCTION DETAILS 

95
/ 8" x 113/g" asbestos slab and cement plaster 

C-9-SM-1 95/g" 
protected columns; 8" x 6" x 35 lbs. "H" beam; 
Protection: I" asbestos slab; wire wound; 5/g" 
plaster. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 ton= 8.896 kN. 
Notes: 
1. Passed 2 hour fire exposure test. · 
2. Collapsed during hose stream test. 

LOAD 

90 tons 

TABLE 2.5.4.3 

TIME PRE-BMS-92 

2hrs. 

STEEL COLUMNS-MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 10" TO LESS THAN 12" 

BMS-92 POST-BMS-92 

7 

ITEM MINIMUM PERFORMANCE REFERENCE NUMBER 

CODE DIMENSION 
CONSTRUCTION DETAILS 

111/2" x 131/2" wood wool and plaster protected 
steel columns; 8" x 6" x 35 lbs. "H'' beam; 

C-11-SM-1 111/2" Protection: wood-wool-cement paste as fill 
and to 2" cover over beam; 3/t gypsum plaster 
finish. 

10" x 12" asbestos protected steel columns; 8" 
C-10-SM-1 10" x 6" x 35 lbs. "H" beam; Protection: sprayed 

on asbestos paste to 2" cover over column. 

For SI: 1 inch= 25.4 mm, 1 pound= 0.004448 kN, 1 ton= 8.896 kN. 
Notes: 
1. Passed 2 hour fire exposure (Grade "C" - British). 
2. Passed hose stream test. 
3. Passed reload test. 
4. Passed 4 hour fire exposure test. 

LOAD 

90tons 

90 tons 

TABLE 2.5.4.4 

TIME PRE-BMS-92 

2 hrs. 

4hrs. 

STEEL COLUMNS-MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 12" TO LESS THAN 14" 

BMS-92 POST-BMS-92 

7 

7 

ITEM MINIMUM PERF0RMANCE REFERENCE NUMBER 

CODE DIMENSION 
CONSTRUCTION DETAILS 

12" x 141/4" cement and asbestos protected 
columns; 8" x 6" x 35 lbs. "I:I'' beam; Protec-
tion: fill of asbestos packing pieces 1" thick 

C-12-SM-1 12" 1'3" o.c.; cover of 2" molded asbestos inner 
layer; 1" molded asbestos outer layer; held in 
position by 16 SWG nichrome wire ties; wash 
of refractory cement on outer surface. 

For SI: l inch= 25.4 mm, l pound= 0.004448 kN, l ton= 8.896 kN. 
Notes: 
1. Passed 4 hour fire exposure (Grade "B" - British). 
2. Passed hose stream test. 
3. Passed reload test. 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

4hrs. 
86 tons 

43 inin. 
7 

REC. 
NOTES 

HOURS 

1,2 2 

REC. 
NOTES HOURS 

I, 2,3 2 

2,3,4 4 

REC. 
NOTES HOURS 

1, 2,3 42/3 
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NUMBER OF 
ASSEMBLIES 

10 

45 
5 

44 

17 

43 14 

30 4 

5 3 
0 

0 

ITEM CODE 
ASSEMBLY 
THICKNESS 

F/C-3-RC-1 33/t 

F/C-3-RC-2 31/t 

RESOURCE A 

46 

41. 

19 

12 

47 

49 

48 

23 

20 

18 

16 

10 

8 

7 

SECTION Ill 
FLOOR/CEILING ASSEMBLIES 

FIGURE 3.1 
FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

50 

42 

39 

33 36 

21 34 

13 29 

11 35 28 

9 26 25 

15 2 22 27 31 6 

2 3 

FIRE RESISTANCE RATING (HOURS) 

TABLE 3.1 

4 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

5 

FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

38 

37 

6 

REC. CONSTRUCTION DETAILS NOTES 
HOURS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

33
/ 4 "thick floor; 31/t (5475 psi) concrete 

deck; 1
/ 2" plaster under deck; 3/g" main rein-

forcement bars at 51
/2" pitch with 7

/ 8" con-
195 psf 24min. 7 l, 2 113 

crete cover; 3/s" main reinforcement bars at 
41

/ 2" pitch perpendicular with 1
/ 2" concrete 

cover; 13'1" span restrained. 

31/t deep (3540 psi) concrete deck; 3/s" main 
reinforcement bars at 51/2" pitch with \" 
cover; 3/s" main reinforcement bars at 41/2" 195 psf 2hrs. 7 1, 3,4 2 
pitch perpendicular with 1

/2" cover; 13'1" 
span restrained. 

(continued) 
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RESOURCE A 

TABLE 3.1-continued 
FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

ITEM CODE ASSEMBLY 
CONSTRUCTION DETAILS NOTES REC. 

THICKNESS HOURS 
LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

31/t deep (4175 psi) concrete deck; 3/g" 
main reinforcement bars at 51/i" pitch with 

F/C-3-RC-3 3114 II 
7
/ 8" cover; 3/8" main reinforcement bars at 195 psf 31 min. 7 1, 5 1/2 

41/2" pitch perpendicular with 1/{' cover; 
13'1" span restrained. 

311/ deep (4355 psi) concrete deck; 
3/g" main reinforcement bars at 51/2" pitch 

F/C-3-RC-4 31/4" with \" cover; 3
/ 8" main reinforcement 195 psf 41 min. 7 1, 5, 6 1/2 

bars at 41/2" pitch perpendicular with 1/z" 
cover; 13'1" span restrained. 

31/4" thick (3800 psi) concrete deck; 3/s" 
main reinforcement bars at 51/2" pitch with 

1 hr. 
F/C-3-RC-5 31/4" 7/s" cover; 3/s" main reinforcement bars at 195 psf 

5 min. 
7 1, 5 1 

41/2" pitch perpendicular with 1/2" cover; 
13'1" span restrained. 

41/t thick; 31/4" (4000 psi) concrete deck; 
1" sprayed asbestos lower surface; 3/g" 

F/C-4-RC-6 41/4" 
main reinforcement bars at 57/s" pitch with 

195 psf 4hrs. 7 1, 7 4 7/s" concrete cover; 3/s" main reinforce-
ment bars at 41/2" pitch perpendicular with 
1/2" concrete cover; 13'1" span restrained. 

4" (5025 psi) concrete deck; 1/t reinforce-
ment bars at 71/2" pitch with 3/t cover; 3/8" 

1 hr. 
F/C-4-RC-7 4" main reinforcement bars at 33/t pitch per- 140 psf 

16 min. 
7 1, 2 1114 

pendicular with 1/{' cover; 13'1" span 
restrained. 

4" thick (4905 psi) deck; 1/4" reinforcement 
bars at 71/2" pitch with 7/s" cover; 3

/ 8" main 
1 hr. 

F/C-4-RC-8 4" reinforcement bars at 33/t pitch perpen- 100 psf 
23 min. 

7 1, 2 1113 
dicular with 1/2" cover; 13'1" span 
restrained. 

4" deep (4370 psi);1// reinforcement bars 

F/C-4-RC-9 4" 
at 6" pitch with 3

// cover; 1// main rein-
150psf 2hrs. 7 1, 3 2 

forcement bars at 4" pitch perpendicular 
with 1/2" cover; 13'1" span restrained. 

4" thick (5140 psi) deck; 1/4" reinforcement 
bars at 71/2" pitch with 718" cover; 3/8" main 

1 hr. 
F/C-4-RC-10 4" reinforcement bars at 33

// pitch perpen- 140 psf 
16min. 

7 1, 5 11/4 
dicular with 1/2" cover; 13'1" span 
restrained. 

4" thick (4000 psi) concrete deck; 3" x 11/2" 

x 4 lbs. R.S.J.; 2'6" C.R.S.; flush with top 
F/C-4-RC-ll 4" surface; 4" x 6" x 13 SWG mesh reinforce- 150psf 2hrs. 7 1, 3 2 

ment 1" from bottom of slab; 6'6" span 
restrained. 

(continued) 
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RESOURCE A 

TABLE 3.1-continued 
. FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

ITEM CODE ASSEMBLY CONSTRUCTION DETAILS NOTES REC. 
THICKNESS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 
HOURS 

4;' deep (2380 psi) concrete deck; 
3" x 11/z" x 4 lbs. R.S.J.; 2'6" C.R.S.; flush 

1 hr. 
F/C-4-RC-12 4" with top surface; 4" x 6" x 13 SWG mesh 150psf 

3min. 
7 1, 2 1 

reinforcement 1" from bottom surface; 
61611 span restrained. 

41/2" thick (5200 psi) deck; 1// reinforce-
ment bars at 71// pitch with 7/g" cover; 3/g" 

F/C-4-RC-13 41/2" main reinforcement bars at 33// pitch per- J40psf 2hrs. 7 1, 3 2 
pendicular with 112" cover; 13'1" span 
restrained. 

41/2" deep (2525 psi) concrete deck; 1/4" 
reinforcement bars at 71/2" pitch with 7

/ 8" 

F/C-4-RC-14 41/2" cover; 3/g" main reinforcement bars at 33/g" 150 psf 42min. 7 1,5 213 
pitch perpendicular with 1/2" cover; 13'1" 
span restrained. 

41/2" deep (4830 psi) concrete deck; 
11/z" x No. 15 gauge wire mesh; 3/8" rein-

F/C-4-RC-15 41/2" 
forcement bars at 15" pitch with 1" cover; 

75 psf 
1 hr. 

7 1, 8 1112 1/z" main reinforcement bars at 6" pitch 32min. 
perpendicular with 1/z" cover; 12' span 
simply supported. 

41/2" deep (4595 psi) concrete deck; 1/4" 

4.1/" 
reinforcement bars at 71/z" pitch with 7/g" 

1 hr. 
F/C-4-RC-16 cover; 3/g" main reinforcement bars at 31/2" 75 psf 7 1, 8 1113 2 20min. 

pitch perpendicular with 1/2" cover; 12' 
span simply supported. 

41/z" deep (3625 psi) concrete deck; 1/4" 
reinforcement bars at 71/2" pitch with 7/g" 

F/C-4-RC-17 41/2" cover; 3/g" main reinforcement bars at 31/z" 75psf 35 min. 7 1, 8 112 
pitch perpendicular with 1/2" cover; 12' 
span simply supported; 

41/2" deep (4410 psi) concrete deck; 1// 
reinforcement bars at 71/2" pitch with 7/g" 

1 hr. 
F/C-4-RC-18 41/2" cover; 3/g" main reinforcement bars at 31/2" 85 psf 

27min. 
7 1, 8 1113 

pitch perpendicular with 1/2" cover; 12' 
span simply supported. 

41/z'' deep (4850 psi) deck; 3/8" reinforce-
ment bars at 15" pitch with 1" cover; 1/2" 

2hrs. 
F/C-4-RC-19 41/2" main reinforcement bars at 6" pitch per- 75 psf 

15 min. 
7 1, 9 11/4 

pendicular with 1/2" cover; 12' span simply 
supported. 

41/2" deep (3610 psi) deck; 1/4" reinforce-
, 

ment bars at 71/2" pitch with 7/g" cover;\" 
1 hr. 

F/C-4-RC-20 41/z" main reinforcement bars at 31/2" pitch per- 75 psf 
22min. 

7 1, 8 11/3 
pendicular with 1/z" cover; 12' span simply 
supported. 

(continued) 
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RESOURCE A 

TABLE 3.1-continued 
FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

ITEM CODE 
ASSEMBLY 

CONSTRUCTION DETAILS NOTES REC. 
THICKNESS HOURS 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

5" deep; 41/2" (5830 psi) concrete deck; 1
/;' 

plaster finish bottom of slab; 1/4" reinforce-

F/C-5-RC-21 5" 
ment bars at 71/2" pitch with 7/ 8" cover; 3

/ 8" 
69 psf 2hrs. 7 1,3 2 

main reinforcement bars at 31/2" pitch per-
pendicular with 1/ 2" cover; 12' span simply 
supported. 

41
/ 2" (5290 psi) concrete deck; 1/2" plaster 

finish bottom of slab; 1// reinforcement 

F/C-5-RC-22 5" 
bars at 71/2" pitch with 7/g" cover; 3/g" main No 2hrs. 

7 
1, 10, 2114 

reinforcement bars at 3 \" pitch perpen- load 28 min. 11 
dicular with 1/2" cover; 12' span simply 
supported. 

5" (3020 psi) concrete deck; 3" x 11/2" x 4 
1 hr. 1, 2, 

F/C-5-RC-23 5" lbs. R.S.J.; 2' C.R.S. with 1" cover on bot- 172psf 
24min. 

7 
12 

1112 
tom and top flanges; 8' span restrained. 

5" (5180 psi) concrete deck; 1/2" retarded 
plaster underneath slab; 1/4" reinforcement 

F/C-5-RC-24 51/2" bars at 71/2" pitch with 13
/ 8" cover; 3/g" 60psf 

2 hrs. 
7 1, 10 23/4 

main reinforcement bars at 3\" pitch per- 48 min. 
pendicular with 1" cover; 12' span simply 
supported. 

6" deep (4800 psi) concrete deck; 11/ rein-
forcement bars at 71/2" pitch with 7

/ 8" 

F/C-6-RC-25 6" cover; 3/g" main reinforcement bars at 31/2" 195 psf 4hrs. 7 1, 7 4 
pitch perpendicular with 7

/ 8" cover; 13'1" 
span restrained. 

6" (4650 psi) concrete deck; 1// reinforce-
ment bars at 71/z" pitch with 7/g" cover; 3/g" 

2 hrs. 
F/C-6-RC-26 6" main reinforcement bars at 31/2" pitch per- 195 psf 

23 min. 
7 1, 2 2114 

pendicular with 11;1 cover; 13'1" span 
restrained. 

6" deep (6050 psi) concrete deck; 1// rein-
forcement bars at 71

/ 2" pitch 7/g" cover; 3/g" 
3 hrs. 

F/C-6-RC-27 6" reinforcement bars at 31/2" pitch perpen- 195 psf 
30min. 

7 1, 10 31/2 
dicular with 11,;: cover; 13'1" span 
restrained. 

6" deep (5180 psi) concrete deck; 11/ rein-
forcement bars at 8" pitch 3

/ 4" cover; 11;1 

F/C-6-RC-28 6" reinforcement bars at 51/2" pitch perpen- 150 psf 4hrs. 7 1, 7 4 
dicular with 1/2" cover; 13'1" span 
restrained. 

611 thick (4180 psi) concrete deck; 4" x 3" 

F/C-6-RC-29 6" 
x 10 lbs. R.S.J.; 2' 6" C.R.S. with l" cover 

160psf 
3 hrs. 

7 1, 10 33/4 
on both top and bottom flanges; 13' l" span 48 min. 
restrained. 

6" thick (3720 psi) concrete deck; 4" x 3" 

F/C-6-RC-30 6" 
x lOlbs. R.S.J.; 2' 6" C.R.S. with 1" cover 

115 psf 29 min. 7 
1, 5, 

114 
on both top and bottom flanges; 12' span 13 
simply supported. 

(continued) 
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RESOURCE A 

TABLE 3.1-continued 
FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

ITEM CODE 
ASSEMBLY 

CONSTRUCTION DETAILS NOTES 
REC. 

THICKNESS HOURS 
LOAD TIME PRE-BMS-92 BMS-92 POST·BMS-92 

6" deep (3450 psi) concrete deck; 4" x 

F/C-6-RC-31 6" 
13/t x 5 lbs. R,S.J.; 2' 6" C.R.S. with 1" 

25psf 
3 hrs. 

7 1, 2 3112 
cover on both top and bottom flanges; 12' 35 min. 
span simply supported. 

6" deep (4460 psi) concrete deck; 4" x 

F/C-6-RC-32 6" 
13/t x 5 lbs. R.S.J.; 2' C.R.S.; with 1" 

60psf 
4hrs. 

7 1, 10 41/2 
cover on both top and bottom flanges; 12' 30min. 
span simply supported. 

6" deep (4360 psi) concrete deck; 4" x 13
// 

F/C-6-RC-33 6" 
x 5 lbs. R.S.J.; 2' C.R.S.; with 1" cover on 

60psf 2hrs. 7 1, 3 2 
both top and bottom flanges; 13'1" span 
restrained. 

61/t thick; 43
// (5120 psi) concrete core; 

1" T&G board flooring; 1/2" plaster under-

F/C-6-RC-34 61// 
coat; 4" x 3" x 10 lbs. R.S.J.; 3' C.R.S. 

100 psf 4hrs. 7 1, 7 4 
flush with top surface concrete; 12' span 
simply supported; 2" x 1'3" clinker con-
crete insert. 

43
/ 4" (3600 psi) concrete core; 1" T&G 

board flooring; 1
/2" plaster undercoat; 4" x 

2hrs. 
F/C-6-RC-35 6'!4" 3" x 10 lbs. R.S.J.; 3' C.R.S.; flush with 100 psf 

30min. 
7 1, 5 2112 

top surface concrete; 12' span simply sup-
ported; 2" x 1'3" clinker concrete insert. 

43/t (2800 psi) concrete core; l" T&G 
board flooring; 1/i" plaster undercoat; 4" x 

F/C-6-RC-36 61// 3" x 10 lbs. R.S.J.; 3' C.R.S.; flush with 80 psf 4hrs. 7 1, 7 4 
top surface concrete; 12" span simply sup-
ported; 2" x 1'3" clinker concrete insert. 

(3640 psi) concrete deck; 1// reinforce-

F/C-7-RC-37 7" 
ment bars at 6" pitch with 11/2" cover; 1

/ 4" 
169 psf 6hrs. 7 1, 14 6 

reinforcement bars at 5" pitch perpendicu-
lar with 11/2" cover; 13'1" span restrained. 

( 4060 psi) concrete deck; 4" x 3" x 10 lbs. 
R.S.J.; 2' 6" C.R.S. with 11/2" cover on 

F/C-7-RC-38 711· both top and bottom flanges; 4" x 6" x 13 175 psf 6hrs. 7 1, 14 6 
SWG mesh reinforcement 11

/ 2" from bot-
tom of slab; 13'1" span restrained. 

53
/ 4" (4010 psi) concrete core; 1" T&G 

board flooring; 1
/ 2" plaster undercoat; 4" x 

F/C-7-RC-39 71// 
3" x 10 lbs. R.S.J.; 2' 6" C.R.S.; 1" down 

95 psf 2hrs. 7 1, 3 2 
from top surface of concrete; 12' simply 
supported span; 2" x 1' 3" clinker concrete 
insert. 

53
/ 4" (3220 psi) concrete core; 1" T&G 

flooring; 1
/2" plaster undercoat; 4" x 3" x 

F/C-7-RC-40 71// 
10 lbs. R.S.J.; 2'6" C.R.S.; l" down from 

95psf 4hrs. 7 1, 7 4 
top surface of concrete; 12' simply sup-
ported span; 2" x 1'3" clinker concrete 
insert. 

(continued) 
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RESOURCE A 

. TABLE 3.1-continued 
FLOOR/CEILING ASSEMBLIES-REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER 

ITEM CODE 
ASSEMBLY CONSTRUCTION DETAILS 
THICKNESS 

LOAD TIME PRE-BMS-92 BMS-92 

Ribbed floor, see Note 15 for details; slab 
21

/ 2" deep (3020 psi); 11/ reinforcement 

F/C-7-RC-41 
10" bars at 6" pitch with 31/ cover; beams 71

/2" 
195 psf 

1 hr. 
(211/ Slab) deep x 5" wide; 24" C.R.S.; 5/8" reinforce- 4min. 

ment bars two rows 1
/2" vertically apart 

with 1" cover; 13' 1" span restricted. 

F/C-5-RC-42 51/2" 
Composite ribbed concrete slab assembly; See 

2hrs. 
see Note 17 for details. Note 16 

F/C-3-RC-43 3" 
2500 psi concrete; 5/s" cover; fully See 

30min. 
restrained at test. Note 16 

F/C-3-RC-44 3" 
2000 psi concrete; 5/s" cover; free or partial See 

45 min. 
restraint at test. Note 16 

F/C-4-RC-45 4" 
2500 psi concrete; 5/s" cover; fully See 

40min. 
restrained at test. Note 16 

F/C-4-RC46 4" 
2000 psi concrete; 3/ 4" cover; free or partial See 1 hr. 
restraint at test. Note 16 15 min. 

F/C-5-RC-47 5" 
2500 psi concrete; 3Jt cover; fully See 

1 hr. 
restrained at test. Note 16 

F/C-5-RC-48 5" 
2000 psi concrete; 3/t cover; free or partial See · 1 hr. 
restraint at test. Note 16 30min. 

F/C-6-RC-49 6" 
2500 psi concrete; 1" cover; fully See 1 hr. 

-
restrained at test. Note 16 30min. 

F/C-6-RC-50 6" 
2000 psi concrete; 1" cover; free or partial See 

2hrs. 
restraint at test. Note 16 

For SI: 1inch=25.4 mm, I foot= 305 mm, I pound per square inch= 0.00689 MPa, 1 pound per square foot= 47.9 N/m2
• 

Notes: 
1. British test. 
2. Failure mode-local back face temperature rise. 
3. Tested for Grade "C" (2 hour) fire resistance 
4. Collapse imminent following hose stream. 
5. Failure mode-flame thru. 
6. Void formed with explosive force and report. 
7. Achieved Grade "B" (4 hour) fire resistance (British). 
8. Failure mode-collapse. 
9. Test was run to 2 hours, but specimen was partially supported by the furnace at 11 

/ 4 hours. 
10. Failure mode-average back face temperature. 
11. Recommended endurance for nonload bearing performance only. 
12. Floor maintained load bearing ability to 2 hours at which point test was terminated. 
13. Test was run to 3 hours at which time failure mode 2 (above) was reached in spite of crack formation at 29 minutes. 
14. Tested for Grade ~'A:' (6 hour) fire resistance. 
15. 

SLAB 21/,"THICK 

l_ 
1" 

-r M 
16. Load unspecified. 

1/ 4" REINFORCEMENT BARS AT 
6"PITCH WITH 3/4' COVER 

BEAMS AT 24" CRS. 

51," REINFORCEMENT 
BARS 

POST-BMS-92 

7 

43 

43 

43 

43 

43 

43 

43 

43 

43 

NOTES REC. 
HOURS 

1, 2, 
1 

15 

16,17 2 

16 112 

16 3/4 

16 213 

16 1114 

16 1 

16 1112 

16 1\ 

16 2 

17. Total assembly thickness 51
/ 2 inches. Three-inch thick blocks of molded excelsior bonded with portlandcement used as inserts with 2 1

/ 2-inch cover 
(concrete) above blocks and 3/4-inch gypsum plaster below. Nine-inch wide ribs containing reinforcing steel of unspecified size interrupted 20-inch wide 
segments of slab composite (i.e., plaster, excelsior blocks, concrete cover). · 
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NUMBER OF 
ASSEMBLIES 

10 

5 

2 

0 

0 

ITEM MEMBRANE 
CODE THICKNESS 

F/C-S-1 0" 

F/C-S-2 O" 

F/C-S-3 lft 

F/C-S-4 1/2" 

F/C-S-5 1/2" 

F/C-S-6 1/2" 

RESOURCE A 

FIGURE3.2 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

47 

50 44 47 

39 40 42 43 46 

26 29 21 41 31 22 35 

12 8 25 14 19 30 27 18 32 15 

7· 5 3 10 17 13 24 4 9 11 

2 3 

FIRE RESISTANCE RATING (HOURS) 

TABLE3.2 

49 

38 

37 

36 

48 34 

6 20 33 

4 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

16 23 28 

5 

FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

PERFORMANCE REFERENCE NUMBER REC. 
CONSTRUCTION DETAILS NOTES 

LOAD TIME PRE·BMS-92 BMS-92 POST·BMS-92 HOURS 

10' x 13'6" ; S.J. 103 - 24" o.c.; Deck: 2" 
145 psf 7 min. 3 

1, 2, 3, 
0 

concrete; Membrane: none. 8 

10' x 13'6"; S.J. 103 - 24" o.c.; Deck: 2" 
145 psf 7 min. 3 

1, 2, 3, 
0 

concrete; Membrane: none 8 

10' x 13' 6" ; S.J. 103 - 24" o.c.; Deck: 2" 
concrete 1:2:4; Membrane: furring 12" o.c.; 

145 psf 
1 hr. 

3 2,3, 8 11/4 
Clips A, B, G; No extra reinforcement; 15 min. 
1
/ 2" plaster - 1.5:2.5. 

10' x 13' 6" ; S.J. 103 - 24" o.c.; Deck: 2" 
concrete 1:2:4; Membrane: furring 16" o.c.; 

145 psf 
2hrs. 

3 3, 8 23/4 
Clips D, E, F, G; Diagonal wire reinforcement; 46 min. 
1
/2" plaster - 1.5:2.5. 

10' x 13'6" ; SJ. 103 - 24" o.c.; Deck: 2" 
concrete 1:2:4; Membrane: furring 16" o.c.; 

145 psf 
1 hr. 

3 2,3,8 1 
Clips A, B, G; No extra reinforcement; 4min. 
1/2" plaster - 1.5:2.5. 

10' x 13'6"; SJ. 103 - 24" o.c.; Deck: 2" 
concrete 1:2:4; Membrane: furring 16" o.c.; 

145 psf 
3 hrs. 

3 2, 3, 8 2113 
Clips D, E, F, G; Hexagonal mesh 28 min. 
reinforcement; 1/2" plaster. 

(continued) 
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RESOURCE A 

TABLE 3.2-continued 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

ITEM MEMBRANE PERFORMANCE REFERENCE NUMBER REC. CONSTRUCTION DETAILS NOTES CODE THICKNESS LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 HOURS 

10' x 13'6" ; S.J. 103 - 24" o.c.; Deck: 4 lbs. 
rib lath; 611 x 611 

- 10 x 10 ga reinforcement; 2" 
FIC-S-1 112" deck gravel concrete; Membrane: furring 16" NIA 55 min. 3 5,8 314 

o.c.; Clips C, E; Reinforcement: none; 112" 
plaster - 1.5:2.5 mill mix. 

Spec .. 9' x 4'4"; S.J. 103 bar joists - 18" o.c.; 
Deck: 4 lbs. rib lath base; 611 x 6" - 10 x 10 ga. 

FIC-S-8 112" 
reinforcement; 2" deck 1:2:4 gravel concrete; 

300psf 
1 hr. 

3 2,3,8 1 
Membrane: furring, 314" C.R.S., 16" o.c.; Clips lOmin. 
c, E· 

' 
Reinforcement: none; 112" plaster -

1.5:2.5 mill mix. 

10' x 13'6"; S.J. 103 - 24" o.c.; Deck: 2" con-

FIC-S-9 5/s" 
crete 1:2:4; Membrane: furring 12" o.c.; Clips 

145 psf 3 hrs. 3 6,8 3 A, B, G; Extra "A" clips reinforcement; 5i8" 

plaster - 1.5:2; 1.5:3. 

18' x 13'6"; Joists, S.J. 103 - 24'' o.c.; Deck: 4 
lbs. rib lath; 611 x 611 

- 10 x 10 ga. reinforce-

FIC-S-10 51s" ment; 2" deck 1:2:3.5 gravel concrete; Mem-
145 psf 

1 hr. 
3 2,3,8 1113 

brane: furring, spacing 16" o.c.; Clips· C, E; 25 min. 
Reinforcement: none; 5/g" plaster - 1.5:2.5 mill 
mix. 

10' x 13'6"; S.J. 103 - 24" o.c.; Deck: 2" con-

F/C-S-11 51s" crete 1:2:4; Membrane: furring 12" o.c.; Clips 
145 psf 

3 hrs. 
3 2,4,8 3114 

D, E, F, G; Diagonal wire reinforcement; 5
/ 8" 15min. 

plaster - 1.5:2; 0.5:3. 

10' x 13'6"; Joists, S.J. 103 - 24" o.c.; Deck: 
3.4 lbs. rib lath; 6" x 6" - 10 x 10 ga. reinforce-

FIC-S-12 5/s" ment; 2" deck 1:2:4 gravel concrete; Mem- 145 psf 1 hr. 3 7, 8 1 
brane: furring 16" o.c.; Clips D, E, F, G; 
Reinforcement: none; 51s" plaster - 1.5:2.5. 

Spec. 9' x 4'4"; S.J. 103 -18" o.c.; Deck: 4lbs. 
rib lath; 6" x 611 

- 10 x 10 ga. reinforcement; 2" 
1 hr. 

FIC-S-13 3/t deck 1:2:4 gravel concrete; Membrane: fur- 300 psf 
56 min. 

3 3,8 1314 
ring, 31t C.R.S., 16" o.c.; Clips C, E; Rein-
forcement: none;%" plaster - 1.5:2.5 mill mix. 

Floor finish: 1" concrete; plate cont. weld; 4'' -
1 hr. 2,4,9, 

F/C-S-14 71s" 7.7 lbs. "I" beams; Ceiling: 11t rods 12" o.c.; 105 psf 6 1112 
718" gypsum sand plaster. 

35 min. 10 

Floor finish: 1112" L.W. concrete; 1/2" limestone 

F/C-S-15 1" 
cement; plate cont. weld; 5" - 10 lbs. "I" 

165 psf 
3 hrs. 

6 4, 9, 11 31/3 
beams; Ceiling: 1/t rods 12" o.c. tack welded 20min. 
to beams metal lath; 1" P. C. plaster. 

10' x 13'6" ; S.J. 103 - 24" o.c.; Deck: 2" con-

FIC-S-16 1" 
crete 1:2:4; Membrane: furring 12" o.c.; Clips 

145 psf 
4hrs. 3 2,4,8 4113 D, E, F, G; Hexagonal mesh reinforcement; 1" 26min. 

thick plaster - 1.5:2; 1.5:3. 

10' x 131611 
; Joists - S.J. 103 - 24" o.c.; Deck: 

3.4 lbs. rib lath; 6" x 6" - 10 x 10 ga. reinforce-
1 hr. 

F/C-S-17 1" ment; 2" deck 1:2:4 gravel concrete; Mero- 145 psf 
42min. 

3 2,4,8 1213 
brane: furring 16" o.c.; Clips D, E, F, G; 1" 
plaster. 

(continued) 
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RESOURCE A 

TABLE 3.2-continued 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

ITEM MEMBRANE PERFORMANCE REFERENCE NUMBER REC. 
CONSTRUCTION DETAILS NOTES 

CODE THICKNESS LOAD TIME PRE·BMS-92 BMS·92 POST·BMS-92 HOURS 

10' x 13'6" ; S. J. 103 - 24" o.c.; Deck: 2" con-

F/C-S-18 11/s" 
crete 1:2:4; Membrane: furring 12" o.c.; Clips 

145 psf 
2hrs. 

3 2,4,8 22/3 
C, E, F, G; Diagonal wire reinforcement; 11

/ 8" 44min. 
plaster. 

10' x 13'6"; Joists· S.J. 103 - 24" o.c.; Deck: 

F/C-S-19 11/s" 
11/2" gypsum concrete over; \" gypsum 

145 psf 
1 hr. 

3 2,3,8 12/3 
board; Membrane: furring 12" o.c.; Clips D, E, 40min. 
F, G; 11/s" plaster - 1.5:2; 1.5:3. 

21/2" cinder concrete; 1/2" topping; plate 6" 

F/C-S-20 11/s" 
welds 12" o.c.; 5" - 18.9 lbs. "H" center; 5" -

150 psf 
3 hrs. 

6 
2,4, 9, 

32/3 
10 lbs. "I" ends; 1" channels 18" o.c.; 11/8" 43 min. 11 
gypsum sand plaster. 

10' x 13'6" ; Joists - S). 103 - 24" o.c.; Deck: 

F/C-S-21 11/;' 
.11/2" gypsum concrete over; 1/i" gypsum board 

145 psf 
1 hr. 

3 2,3,8 1213 
base; Membrane: furring 12" o.c.; Clips D, E, 48min. 
F, G; 11/t plaster - 1.5:2; 1.5:3. 

Floor finish: 11/2" limestone concrete; 1/z" sand 
cement topping; plate to beams 31/2"; 12" o.c. 

2hrs. 2; 4, 9, 
F/C-S-22 11/;' welded; 5" - 10 lbs. "I" beams; 1" channels 292 psf 

45 min. 
6 

10 
23/4 

18" o.c.; 11// wood fiber gypsum sand plaster 
on metal lath. 

21/z" L.W. (gas exp.) concrete; Deck: 1/i" top-
ping; plate 61// welds 12" o.c.; Beams: 5" -

4hrs. 
F/C-S-23 11/2" 18.9 lbs. "H" center; 5" - 10 lbs. "I" ends; 150 psf 

42min. 
6 2,4,9 42/3 

Membrane: 1" channels 18" o.c.; 11/2" gypsum 
sand plaster. 

Floor finish: 11/2" limestone concrete; l/2" 

F/C-S-24 1112" 
cement topping; plate 31/2" - 12" o.c. welded; 

292 psf 
2hrs. 

6 
2,4,9, 

2112 
5" - 10 lbs. "I" beams; Ceiling: 1" channels 34min. 10 
18" o.c.; 11/{ gypsum plaster. 

Floor finish: 11/2" gravel concrete on exp. 

F/C-S-25 11/2" 
metal; plate cont. weld; 4" - 7.7 lbs. "i" 

70 psf 
1 hr. 

6 
2,4, 9, 

1113 
beams; Ceiling: 1/4" rods 12" o.c. welded to 24min. 10 

· beams; 11/2" fiber gypsum sand plaster. 

Floor finish: bare plate; 61/4" welding - 12" 
o.c.; 5" - 18.9 lbs. "H" girders (inner); 5" - 10 

F/C-S-26 21/2" lbs "I" girders. (two outer); 1" channels 18" 122 psf 1 hr. 6 7, 9, 11 1 
o.c.; 2" reinforced gypsum tile; 1/2" gypsum 
sand plaster. 

Floor finish: 2" gravel concrete; plate to 

F/C-S-27 21/2" 
beams 31/z" - 12" o.c. welded; 4" - 7.7 lbs. "I" 

105 psf 
2hrs. 

6 
2,4,9, 

2112 
beams; 2" gypsum ceiling tiles; 1/2" 1:3 gyp- 31 min. 10 
sum sand plaster. 

Floor finish: 11/2" gravel concrete; 1/2" gypsum 
asphalt; plate continuous weld;4" - 7.7 lbs. "I" 

F/C-S-28 21/2" 
beams; 12" - 31.8 lbs. "I" beams - girder at 5' 

200 psf 
4hrs. 

6 
2,4; 9, 

42/3 
from one end; 1" channels 18" o.c.; 2" rein- 55 min. 11 
forcement ·gypsum tile; 1/z" 1 :3 gypsum sand 
pl~ster. 

(continued) 
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RESOURCE A 

TABLE 3.2-continued 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

ITEM MEMBRANE PERFORMANCE REFERENCE NUMBER REC. CONSTRUCTION DETAILS NOTES CODE THICKNESS LOAD TIME PRE-BMS-92 BMS-92 POST·BMS-92 HOURS 

F1oor: 2" reinforced concrete or 2" precast 
reinforced gypsum tile; Ceiling: 31/ portland 
cement-sand plaster 1:2 for scratch co.at and 

See 1 hr. 12, 13, 
F/C-S-29 . 3/t 1:3 for brown coat with 15 lbs. hydrated lime 

Note 12 30min. 
1 

14 
1112 

and 3 lbs. of short asbestos fiber bag per 
cement or 3/ 4" sanded gypsum plaster 1:2 for 
scratch coat and 1 :3 for brown coat. 

F1oor: 21/4" reinforced concrete or 2" rein-

F/C-S-30 31/ forced gypsum tile; the latter with 1 I J' mortar See 
2hrs. 1 

12, 13, 
2 

finish; Ceiling: 3/ 4" sanded gypsum plaster; Note 12 14 
1:2 for scratch coat and 1:3 for brown coat. 

F1oor: 21/2" reinforced concrete or 2" rein-
forced gypsum tile; the latter with 1// mortar 

See 2hrs. 12, 13, 
F/C-S-31 3/4" finish; Ceiling: 1" neat gypsum plaster or 3/ 4" 

Note 12 30min. 
1 

14 
2112 

gypsum-vermiculite plaster, ratio of gypsum 
to fine vermiculite 2:1to3:1. 

F1oor: 21/z" reinforced concrete or 2" rein-
forced gypsum tile; the latter with 1

/ 2" mortar 
See 12, 13, 

F/C-S-32 3/4" finish; Ceiling: 1" neat gypsum plaster or 3 I/ 
Note 12 

3 hrs. 1 
14 

3 
gypsum-vermiculite plaster, ratio of gypsum 
to fine vermiculite 2:1to3:1. 

F1oor: 21/2" reinforced concrete or 2" rein-
forced gypsum slabs; the latter with 1/z" mar-

See 12, 13, 
F/C-S-33 1" tar finish; Ceiling: 1" gypsum-vermiculite 

Note 12 
4hrs. 1 

14 
4 

plaster applied on metal lath and ratio 2:1 to 
3:1 gypsum to vermiculite by weight. 

F1oor: 2" reinforced concrete or 2" precast 
reinforced portland cement concrete or gyp-
sum slabs; precast slabs to be finished with 

See 12, 13, 
F/C-S-34 21/2" 1/t mortar top coat; Ceiling: 2" precast rein- 4hrs. 1 4 

forced gypsum tile, anchored into beams 
Note 12 14 

with metal ties or clips and covered with 1
/ 2" 

1:3 sanded gypsum plaster. 

Floor: 1:3:6 portland cement, sand and gravel 
concrete applied directly to the top of steel 
units and 11

/ 2" thick at top of cells, plus 
See 15, 16, 

F/C-S-35 1" 1/2" 1:21/2" cement-sand finish, total thick- 3 hrs. 1 3 
ness at top of cells, 2"; Ceiling: 1" neat 

Note 15 17, 18 

gypsum plaster, back oflath 2" or more from 
underside of cellular steel. 

Floor: same as F/C-S-35; Ceiling: 1" gyp-

F/eS-36 1" 
sum-vermiculite plaster (ratio of gypsum to See 

4hrs. 1 
15, 16, 

4 
vermiculite 2:1 to 3:1), the back oflath 2" or Note 15 17, 18 
more from under-side of cellular steel. 

F1oor: same as F/C-S-35; Ceiling: 1" neat 
See. 15, 16, 

F/C-S-37 1" gypsum plaster; back of lath 9" or more from 
Note 15 

4hrs. 1 
17, 18 

4 
underside of cellular steel. 

F1oor: same as F/C-S-35; Ceiling: 1" gyp-

F/C-S-38 1" 
sum-vermiculite plaster (ratio of gypsum to See 

5 hrs. 1 
15, 16, 

5 vermiculite 2:1to3:1), the back oflath being Note 15 17,18 
9" or more from underside of cellular steel. 

(continued) 
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TABLE 3.2-continued 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

ITEM MEMBRANE 
CONSTRUCTION DETAILS 

PERFORMANCE REFERENCE NUMBER 
CODE THICKNESS LOAD TIME PRE-BMS-92 BMS-92 

Floor: asbestos paper 14 lbs./100 ft.2cemented 
to steel deck with waterproof linoleum 

See 
F/C-S-39 3// cement, wood screeds and 7/s" wood floor; 1 hr. 1 

Ceiling;: 3// sanded gypsum plaster 1:2 for 
Note 19 

scratch coat and 1:3 for brown coat. 

Floor: 11/2", 1:2:4 portland cement concrete; 
See 1 hr. 

F/C-S-40 3Jt Ceiling: 3
// sanded gypsum plaster 1:2 for 

Note 19 30min. 
1 

scratch coat and 1 :3 for brown coat. 

Floor: 2", 1:2:4 portland cement concrete; 
See 

F/C-S-41 31/ Ceiling: 3
// sanded gypsum plaster, 1:2 for 

Note 19 
2 hrs.· 1 

scratch coat and 1 :3 for brown coat. 

Floor: 2", 1 :2:4 portland cement concrete; 

F/C-S-42 1" 
Ceiling: 1" portland cement-sand plaster with See 

2 hrs. 1 
10 lbs. of hydrated lime for @ bag of cement Note 19 
1:2 for scratch coat and 1:21/2" for brown coat. 

Floor: 2", 1:2:4 portland cement concrete; 
See 2hrs. 

F/C-S-43 11/2" Ceiling: 11/2", 1:2 sanded gypsum plaster on 
Note 19 30min. 

1 
ribbed metal lath. 

F/C-S-44 11/s" 
Floor: 2", 1:2:4 portland cenwnt concrete; See 2hrs. 

1 
Ceiling: 11/8", 1:1 sanded gyp.sum plaster. Note 19 30min. 

F/C-S-45 1" 
Floor: 21/2", 1:2:4 portland cement concrete; See 2 hrs. 

1 
Ceiling: 1 ", 1 :2 sanded gypsum plaster. Note 19 30min. 

Floor: 21/2", 1:2:4 portland cement concrete; 

F/C-S-46 3// 
Ceiling: 1" neat gypsum plaster or 3/t gyp- See 

3 hrs. 1 
sum-vermiculite plaster, ratio of gypsum to Note 19 
vermiculite 2:1to3:1. 

Floor: 21/2", 1:2:4 portland cement, sand and 

F/C-S-47 11/s" 
cinder concrete plus 1/z", 1:21

/2" cement-sand See 
3 hrs. 1 

finish; total thickness 3"; Ceiling: 11
/ 8", Note 19 

1: 1 sanded gypsum plaster. 

Floor: 21/2", gas expanded portland cement-

F/C-S-48 11/s" 
sand concrete plus 1/2", 1:2.5 cement-sand fin- See 3 hrs.I 

1 
ish; total thickness 3"; Ceiling: 11/s" , Note 19 30min. 
1: 1 sanded gypsum plaster. 

Floor: 21/z", 1:2:4 portland cement concrete; 
See 

F/C-S-49 1" Ceiling: 1" gypsum- vermiculite plaster; ratio 
Note 19 

4hrs. 1 
of gypsum to vermiculite 2:1to3:1. 

Floor: 2", 1:2:4 portland cement concrete; 

F/C-S-50 21/2" 
Ceiling: 2" interlocking gypsum tile supported See 

2hrs. 1 
on upper face of lower flanges of beams, Note 19 
1/2" 1 :3 sanded gypsum plaster. 

Floor: 2", 1:2:4 portland cement concrete; 
Ceiling: 2" precast metal reinforced gypsum 

See 
F/C-S-51 21/z" tile, 112" 1:3 sanded gypsum plaster (tile 4hrs. 1 

clipped to channels which are clipped to 
Note 19 

lower flanges of beams). 

For SI: 1inch=25.4 mm, 1foot=305 mm, 1 pound per square inch= 0.00689 MPa, 1 pound per square foot= 47.9 N/m2
• 

Notes: 
1. No protective membrane over structural steel. 

POST·BMS-92 

2. Performance time indicates first endpoint reached only several tests were continued to points where other failures occurred. 
3. Load failure. 

(continued) 
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RESOURCE A 

NOTES 
REC. 

HOURS 

19,20, 
1 

21,22 

19, 20, 
21,22 

1112 

19,20, 
21,22 

2 

19, 20, 
2 

21,22 

19, 20, 
21,22 

2112 

19, 20, 
2112 

21,22 

19, 20, 
2112 

21,22 

19, 20, 
3 

21,22 

19, 20, 
3 

21,22 

19, 20, 
3112 

21,22 

19, 20, 
21,22 

4 

19,20, 
2 

21,22 

19, 20, 
4 

21,22 
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RESOURCE A 

TABLE 3.2-continued 
FLOOR/CEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENTS 

4. Thermal failure. 
5. This is an estimated time to load bearing failure. The same joist and deck specimen was used for a later test with different membrane protection. 
6. Test stopped at 3 hours to reuse specimen; no endpoint reached. 
7. Test stopped at 1 hour to reuse specimen; no endpoint reached. 
8. All pl'aster used= gypsum. 
9. Specimen size- 18 feet by 131

/ 2 fuches. Floor deck - base material~ 1/ 4-inch by 18-foot steel plate welded to "f; beams. 
10. "I" beams - 24 inches o.c. 
11. "I" beams - 48 inches o.c. 
12. Apply to open web joists, pressed steel joists or rolled steel beams, which are not stressed beyond 18,000 lbs./in.2 in flexure for open-web pressed or light 

rolled joists, and 20,000 lbs./in.2 for American standard or heavier rolled beams. 
13. Ratio of weight of portland cement to fine and coarse aggregates combined for floor slabs shall not be less than 1 :61

/ 2• 

14. Plaster for ceiling shall be applied on metal lath which shail be tied to supports to give the equivalent of single No. 18 gage steel wires 5 inches o.c. 
15. Load: maximum fiber stress in steel not to exceed 16,000 psi. 
16. Prefabricated units 2 feet wide with length equal to the span, composed of two pieces of No. 18 gage formed steel welded together to give four longitudinal 

cells: 
17. Depth not less than 3 inches and distance between cells no less than 2 inches. 
18. Ceiling: metal lath tied to furring channels secured to runner channels hung from cellular steel. 
19. Load: rolled steel supporting beams and steel plate base shall not be stressed beyond 20,000 psi in flexure. Formed steel (with wide upper flange) 

construction shall not be stressed beyond 16,000 psi. 
20. Some type of expanded metal or woven wire shall be embedded to prevent cracking in concrete flooring. 
21. Ceiling plaster shall be metal lath wired to rods or channels which are clipped or welded to steel construction. Lath shall be no smaller than 18 gage steel 

wire and not more than 7 inches o.c. 
22. The securing rods or channels shall be at least as effective as single 3/ 16-inch rods with 1-inch of their length bent over the lower flanges of beams with the 

rods or channels tied to this clip with 14 gage iron wire. 
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NUMBER OF 
ASSEMBLIES 

15 

10 

29 

28 
5 

27 

24 

26 18 

25 9 

0 
23 2 

0 

ITEM MEMBRANE 
CODE THICKNESS 

F/C-W-1 3/g" 

F/C-W-2 1/2" 

F/C-W-3 l/2" 

F/C-W-4 3l1t 

F/C-W-5 sis" 

F/C-W-6 5/g" 

34 

33 

32 

31 

30 

21 38 

18 37 

18 35 

10 20 

8 17 

4 13 

3 7 

5 

41 

39 

36 

22 

15 

6 

FIGURE3.3 
FLOOR/CEILING ASSEMBLIES-WOOD JOIST 

The number· in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 

11 40 14 12 

2 

FIRE RESISTANCE RATING (HOURS) 

TABLE 3.3 
FLOOR/CEILING ASSEMBLIES-WOOD JOIST 

PERFORMANCE 
CONSTRUCTION DETAILS 

3 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

12' clear span - 2" x 9" wood joists; 18" o.c.; . 
Deck: 1" T&G; Filler: 3" of ashes on\" boards 

60psf 36min. 7 nailed to joist sides 2" from ·bottom; 2" air space; 
Membrane: 3/g" gypsum board. 

12' clear span - 2" x 7" joists; 15" o.c.; Deck: 1" 
60psf 22min. 7 

nominal lumber; Membrane: 1
/ 2" fiber board. 

12' clear span - 2" x 7" wood joists; 16" o.c.; 
2" x 11

/ 2" bridging at center; Deck: 1" T&G; 
30psf 28min. 7 

Membrane: 1
/ 2" fiber board; 2 coats "distemper" 

paint. 

12' clear span - 2" x 7" wood joists; 16" o.c.; 2" 
x 11

/ 2" bridging at center span; Deck: 1" nominal 
lumber; Membrane: 1/z" fiber board under 3

/ 16" 
30psf 32min. 7 

gypsum plaster. 

As per previous F/C-W-4 except membrane is 
70psf 48min. 7 5 I 8" lime plaster. 

As per previous F/C-W-5 except membrane is 
70psf 49 min. 7 5/g" gypsum plaster on 22 gage 3/ 8" metal lath. 

(continued) 
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RESOURCE A 

4 

REC. 
NOTES 

HOURS 

1, 2 1/2 

1, 2,3 114 

l, 3, 
1/3 

15 

1, 2 1/2 

1, 2 3/4 

1, 2 3/4 
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RESOURCE A 

ITEM MEMBRANE 
CODE THICKNESS 

F/C-W-7 l/z" 

F/C-W-8 \" 

F/C-W-9 9l1t 

F/C-W-10 5/g" 

F/C-W-11 7/s" 

F/C-W-12 7/s" 

F/C-W-13 7/s" 

F/C-W-14 1/s" 

F/C-W-15 7/s" 

F/C-W-16 7/s" 

F/C-W-17 1/s" 

F/C-W-18 7/s" 

F/C-W-19 7/s" 

276 

TABLE 3.3-continued 
FLOOR/CEILING ASSEMBLIES-WOOD JOIST 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

As per previous F/C-W-6 except membrane is 
60psf 43 min. 7 1/2" fiber board under 1/z" gypsum plaster. 

As per previous F/C-W-7 except membrane is 
60psf 33 min. 7 1/2" gypsum board. 

12' clear span - 2" x 7" wood joists; 15" o.c.; 
2" x 11/2" bridging at center; Deck: 1" nominal 

60psf 24min. 7 
lumber; Membrane: 3/g" gypsum board; 
3/1/' gypsum plaster. 

As per F/C-W-9 except membrane is 5/8" gyp-
60psf 27 min. 7 sum plaster on wood lath, 

12' clear span - '2!' x 9" wood joists; 15" o.c.; 
2" x 11/z" bridging at center span; Deck: 1" 
T&G; Membrane: original ceiling joists have 
3/g" plaster on wood lath; 4" metal hangers 

75psf 
1 hr. 

7 
attached below joists creating 15" chases filled JO min. 
with mineral wool and closed with 7 /g" plaster 
(gypsum) on 3/8" S.W.M. metal lath to form new 
ceiling surface. 

12' clear span - 2" x 9" wood joists; 15" o.c.; 
2" x 11/z'' bridging at center; Deck: 1" T&G; 
Membrane: 3" mineral wood below joists; 75 psf 2hrs. 7 
3" hangers to channel below joists; 7/g" gypsum 
plaster on metal lath attached to channels. 

12' clear span - 2" x 9" wood joists; 16" o.c.; 
2" x 11/2" bridging at center span; Deck:' 1" 

T&G on 1" bottoms on 3/4" glass wool strips on 
60psf 41 min. 7 3/t gypsum board nailed to joists; Membrane: 

31/ glass wool strips on joists; 3/8" perforated 
gypsum lath; 1/2" gypsum plaster. 

12' clear span - 2" x 9" wood joists; 15" o.c.; 
Deck: 1" T&G; Membrane: 3" foam concrete in 

1 hr. 
cavity on 11{' boards nailed to joists; wood lath 60psf 

40min. 
7 

nailed to 1" x 11// straps 14 o.c. across joists; 
7 I 8

11 gypsum plaster. 

12' clear span - 2" x 9" wood joists; 18" o.c.; 
Deck: l" T &G; Membrane: 2" foam concrete 
on 1/z" boards nailed to joist sides 2" from joist 60psf 53 min. 7 
bottom; 2" air space; 1" x 11

/ 4" wood straps 14" 
o.c. across joists; 7 /g" lime plaster on wood lath. 

12' clear span - 2" x 9" wood joists; 
Deck: 1" T&G; Membrane: 3" ashes on 1

/ 2" 
boards nailed to joist sides 2" from joist bottom; 60psf 28min. 7 
2" air space; 1" x 11/4" wood straps 14" o.c. ; 
7/8" gypsum plaster on wood lath. 

As per previous F/C-W-16 but with lime plaster 
60psf 41 min. 7 

mix. 

12' clear span - 2" x 9" wood joists; 18" o.c.; 
2" x 11/2" bridging at center; Deck: 1" T&G; 60psf 36min. 7 
Membrane: 7/g" gypsum plster on wood lath. 

As per previous F/C-W-18 except with lime 
plaster membrane and deck is 1" nominal 60psf 19 min. 7 
boards (plain edge). 

(continued) 

REC. 
NOTES HOURS 

1, 2,.3 2;3 

l, 2,3 1;2 

1, 2,3 1;3 

1, 2, 3 1;3 

1,2 1 

1,4 2 

1, 3 2;3 

1, 5 1213 

1,2 3/4 

1, 2 1;3 

1, 2 2;3 

1, 2 112 

1, 2 1;4 

4732 2015 INTERNATIONAL EXISTING BUILDING CODE® 



ITEM MEMBRANE 
CODE THICKNESS 

F/C-W-20 ?Jg" 

F/C-W-21 1" 

F/C-W-22 11/s" 

F/C-W-23 3/g" 

F/C-W-24 '12" 

F/C-W-25 '12" 

F/C-W-26 '12" 

F/C-W-27 Sjs" 

F/C-W-28 SJg" 

F/C-W-29 
No 

Membrane 

F/C-W-30 3/g" 

F/C-W-31 '12" 

F/C-W-32 '12" 

F/C-W-33 3/g" 

F/C-W-34 '12" 

F/C-W-35 1/2" 

TABLE 3.3-continued 
FLOOR/CEILING ASSEMBLIES-WOOD JOIST 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

As per F/C-W-19, except deck is 1" T&G 
60psf 43 min. 7 

boards. 

12' clear span - 2" x 9" wood joists; 16" 
o.c.; 2" x 11

/ 2" bridging at center; Deck: 1" 
70psf 29min. 7 

T &G; Membrane: 3/g" gypsum base board; 
s 1 s" gypsum plaster. 

12' clear span - 2" x 9" wood joists; 16" 
o.c.; 2" x 2" wood bridging at center; 
Deck: l" T&G; Membrane: hangers, chan- 60psf 1 hr. 7 
nel with 3

/ 8" gypsum baseboard affixed 
under 3 

// gypsum plaster. 

Deck: 1" nominal lumber; Joists: 2" x 7"; 
15" o.c.; Membrane: 3/g" plasterboard with 60psf l l 1/2 min. 12 
plaster skim coat. 

Deck: l" T&G lumber; Joists: 2" x 9"; 16" 
60psf 18min. 12 

o.c.; Membrane: 1
/ 2" plasterboard. 

Deck: 1" T&G lumber; Joists: 2" x 7"; 16" 
30psf 8 min. 12 

o.c.; Membrane: 1
/ 2" fiber insulation board. 

Deck: 1" nominal lumber; Joists: 2" x 7"; 
15" o.c.; Membrane: 1

/2" fiber insulation 60psf 8 min. 12 
board. 

Deck: 1" nominal lumber; Joists: 2" x 7"; 
15" o.c.; Membrane: sis" gypsum plaster on 60psf 17 min. 12 
wood lath. 

Deck: l" T&G lumber; Joists: 2" x 9"; 16" 
o.c.; Membrane: 1

/2" fiber insulation board; 60psf 20min. 12 
112" plaster. 

Exposed wood joists. 
See 

15 min. 1 
Note 13 

Gypsum wallboard: 3/g" or 112" with 11
/ 2" 

No. 15 gage nails with 3
/ 16" heads spaced 

See 
6" centers with asbestos paper applied with 

Note 13 
25 min. 1 

paperhangers' paste and finished with 
casein paint. 

Gypsum wallboard: 1
/2" with 13

// No. 12 
See 

gage nails with 1
/ 2" heads, 6" o.c., and fin-

Note 13 
25min. 1 

ished with casein paint. 

Gypsum wallboard: 1
/2" with 11

/ 2" No. 12 
gage nails with \" heads, 18" o.c., with 
asbestos paper applied with paperhangers' See 

30 min. 1 
paste and secured with 11/z" No. 15 gage Note 13 
nails with 3

/ 1t heads and finished with 
casein paint; combined nail spacing 6" o.c. 

Gypsum wallboard: two layers 3
/ 8" secured 

See 
with 11

/ 2" No. 15 gage nails with 3/g" heads, 
Note 13 

30min. 1 
6" o.c. 

Perforated gypsum lath: 3/g", plastered with 
See 

11/g" No. 13 gage nails with 5/ 1t heads, 4" 30min. 1 
o.c.; 1

/ 2" sanded gypsum plaster. 
Note 13 

Same as F/C-W-34, except with 11/g" No. See 
45 min. 1 

13 gage nails with 3/ 8" heads, 4" o.c. Note 13 

(continued) 
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RESOURCE A 

REC. NOTES HOURS 

l, 2 213 

l, 2 1/3 

1, 2, 3 1 

2,6 '16 

2, 7 1/4 

2,8 2
f1s 

2,9 2f1s 

2, 10 '14 

2, 11 1/3 

1, 12, 114 
13, 14 

1, 12, 
13; 14 '12 

1, 12, 
13, 14 

l/2 

1, 12, 
'12 13, 14 

1, 12, 
13, 14 

'!2 

l, 12, 
'12 

13, 14 

1, 12, 
3/4 

13, 14 
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RESOURCE A 

TABLE 3.3-continued 
FLOOR/CEILING ASSEMBLIES-WOOD JOIST 

ITEM MEMBRANE PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE THICKNESS LOAD TIME PRE-BMS-92 BMS-92 

Perforated gypsum lath: 3/s", nailed with 
11/8" No. 13 gage nails with·%" heads, 4" 

See 
F/C-W-36 1/2" o.c.; joints covered with 3" strips of metal 

Note 13 
1 hr. 1 

lath with 13// No. 12 nails with 1/2" heads, 
5" o.c.; 112" sanded gypsum plaster. 

Gypsum lath: 3/8" and lower layer of 3/g" 
perforated gypsum lath nailed with 13/4" 

See 
F/C-W-37 1/2" No. 13 nails with 511t heads, 4" o.c.; 112" 

Note 13 
45 min. 1 

sanded gypsum plaster or 1/i" portland 
cement plaster. 

Metal lath: nailed with 111;1 No. 11 nails 

F/C-W-38 3// 
with 3/8" heads or 6d common driven 1" See 

45 min. 1 
and bent over, 6" o.c.; 31/ sanded gypsum Note 13 
plaster. 

Same as F/C-W-38, except nailed with 
See 

F/C-W-39 31/ l_\" No. 11 barbed roof nails with \t 1 hr. 1 
heads, 611 o.c. · Note 13 

Same as F/C-W-38, except with lath nailed 
to joists with additional supports for lath 
27" o.c.; attached to alternate joists and 

F/C-W-40 31/ 
consisting of two nails driven 11//, 2" See 1 hr. 

1 
above bottom on opposite sides of the Note 13 15 min. 
joists, one loop of No. 18 wire slipped over 
each nail; the ends twisted together below 
lath. 

Metal lath: nailed with 1 \" No. 11 barbed 
roof nails with 7

/ 1t heads, 6 o.c., with 3// 

F/C-W-41 3/4" 
portland cement plaster for scratch coat See 

1 hr. 1 
and 1:3 for brown coat, 3 lbs. of asbestos Note 13 
fiber and 15 lbs. of hydrated lime/94 lbs. 
bag of cement. 

Metal lath: nailed with 8d, No. 111/2 gage 
barbed box nails, 21/2" driven, 11

// on 
See 

F/C-W-42 31/ slant and bent over, 6" o.c.; 3// sanded 
Note 13 

1 hr. 1 
gypsum plaster, 1 :2 for scratch coat and 
1 :3 for below coat. 

For SI: I inch= 25.4 mm, I foot= 305 mm, I pound per square inch= 0.00689 MPa, I pound per square foot= 47 .9 N/m2
• 

Notes: 
I. Thickness indicates thickness of first membrane protection on ceiling surface. 
2. Failure mode-flame thru. 
3. Failure mode-collapse. 
4. No endpoint reached at termination of test. 
5. Failure imminent-test terminated. 
6. Joist failure-11.5 minutes; flame thru-13 minutes; collapse-24 minutes. 
7. Joist failure-17 minutes; flame thru-18 minutes; collapse-33 minutes. 
8. Joist failure-18 minutes; flame thru-8 minutes; collapse-30 minutes. 
9. Joist failure-12 minutes; flame thru-8 minutes; collapse-22 minutes. 

10. Joist failure-I I minutes; flame thru-17 minutes; collapse-27 minutes. 
11. Joist failure-17 minutes; flame thru-20 minutes; collapse-43 minutes. 

POST-BMS-92 

REC. 
NOTES HOURS 

1, 12, 
13, 14 

1 

1, 12, 
13, 14 

3/4 

1, 12, 
3/4 

13, 14 

1, 12, 
1 

13, 14 

1, 12, 
1114 

13, 14 

1, 12, 
1 

13, 14 

1, 12, 
13, 14 

1 

12. Joists: 2-inch by IO-inch southern pine or Douglas fir; No. I common or better. Subfloor: 3
/4-inch wood sheating diaphragm of asbestos paper, and finish of 

tongue-and-groove wood flooring. 
13. Loadings: not more than 1,000 psi maximum fiber stress in joists. 
14. Perforations in gypsum lath are to be not less than 3/4 inch diameter with one perforation for not more than 16/in.2 diameter. 
15. "Distemper" is a British term for a water-based paint such as white wash or calcimine. 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

ITEM ASSEMBLY 
CODE THICKNESS 

F/C-HT-1 6" 

F/C-HT-2 6" 

F/C-HT-3 6" 

F/C-HT-4 6" 

F/C-HT-5 6" 

RESOURCE A 

FIGURE3.4 
FLOOR/CEILING ASSEMBLIES-HOLLOW CLAVTILE WITH REINFORCED CONCRETE 

13 

11 5 9 

2 

FIRE RESISTANCE RATING (HOURS) 

TABLE 3.4 

3 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

4 

FLOOR/CEILING ASSEMBLIES-HOLLOW CLAV TILE WITH REINFORCED CONCRETE 

PERFORMANCE REFERENCE NUMBER REC. 
CONSTRUCTION DETAILS NOTES 

LOAD TIME PRE·BMS-92 BMS-92 POST-BMS-92 HOURS 

Cover: 11/z" concrete (6080 psi); three cell hol-
low clay tiles, 12" x 12" x 4"; 31

/ 4" concrete 
75 psf 

2hrs. 
7 1, 2, 3 2 

between tiles including two 1/z'' .. rebars with 3/;' 7min. 
concrete cover; 1

/ 2" plaster cover, lower. 

Cover: 11
/ 2" concrete (5840 psi); three cell hol-

low clay tiles, 12" x 12" x 4"; 31/4" concrete 
3 hrs. 

between tiles including two 1
/ 2" rebars each 61 psf 

23 min. 
7 3,4,6 31/3 

with 1/2" concrete cover and 5fs" filler tiles 
between hollow tiles; 1/z" plaster cover, lower. 

Cover: 11
/ 2" concrete (6280 psi); three cell hol-

low clay tiles, 12" x 12" x 4"; 31/;' concrete 122 
2hrs. 7 

1, 3, 5, 
2 

between tiles including two 1/2" rebars with 1
/ 2" psf 8 

cover; 1/2" plaster cover, lower. 

Cover: 11
/ 2" concrete (6280 psi); three cell hol-

low clay tiles, 12" x 12" x 4"; 31/;' concrete 115 2hrs. 
7 1, 3, 7 21/3 

between tiles including two 1/2" rebars with 3/;' psf 23 min. 
cover; 1/2" plaster cover, lower. 

Cover: 11/2" concrete (6470 psi); three cell hol-
low clay tiles, 12" x 12" x 4"; 31/;' concrete 122 

2hrs. 7 
1, 3, 5, 

2 
between tiles including two 1

/ 2" rebars with 1/z" psf 8 
cover; 1

/ 2" plaster cover, lower. 

(continued) 
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RESOURCE A 

TABLE 3.4-continued 
FLOOR/CEILING ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE 

ITEM ASSEMBLY PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 

CODE THICKNESS LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

Floor cover: 11/2" gravel cement (4300 psi); 

F/C-HT-6 8" 
three cell, 12" x 12" x 6"; 31/2" space between 165 

4hrs. 
tiles including two 1/2" rebars with 1" cover psf 
from concrete bottom; 1/ 2" plaster cover, lower. 

Deck: 7/s" T&G on 2" x 11/2" bottoms 
(18" o.c.) 11/2" concrete cover (4600 psi); three 

2hrs. 
F/C-HT-7 9" (nom.) cell hollow clay tiles, 12" x 12" x 4"; 3" con- 95 psf 

26min. 
crete between tile_s including one 3/4" rebar 31/ 
from tile bottom; 3/ 4" plaster cover. 

Deck: 7/s" T&G on 2" x 11/2" bottoms (18" 
o.c.) 11/2" concrete cover (3850 psi); three cell 

F/C-HT-8 9" (nom.) 
hollow clay tiles, 12" x 12" x 4"; 

95psf 
3 hrs. 

3" concrete between tiles including 28min. 
one 3/ 4" rebar 31/ from tile bottoms; 
1/2" plaster cover. 

Deck: 7
/ 8" T&G on 2" x 11/z" bottoms (18" 

o.c.) 11
/ 2" concrete cover (4200 psi); three cell 

F/C-HT-9 9" (nom.) 
hollow clay tiles, 12" x 12" x 4"; 

95psf 
2hrs. 

3" concrete between tiles including 14min. 
one 3/4" rebar 3// from tile bottoms; 
1/2" plaster cover. 

Fire clay tile (4" thick); 11/2" concrete cover; 
See 

F/C-HT-10 51/2" Note 1 hr. 
for general details, see Note 15. 

14 

See 
F/C-HT-11 8" Fire clay tile (6" thick); 2" cover. Note 1 hr. 

14 

Fire clay tile ( 4" thick); 11/ 2" cover; 
See 

1 hr. 
F/C-HT-12 51/z" Note 5

/ 8" gypsum plaster, lower. 
14 

30min. 

· Fire clay tile (6" thick); 2" cover; 
See 

F/C-HT-13 8" Note 2hrs. 5/s" gypsum plaster, lower. 
14 

For SI: 1 inch= 25.4 mm, 1 foot= 305 mm, 1 pound per square inch= 0.00689 MPa, 1 pound per square foot= 47.9 N/m2
• 

Notes: 

BARS 1/.j' DIAM. 
WITH 3/i' COVER 
OF CONCRETE 

t- 1
3/4' -t 

CRS. 

1. A generalized cross section of this floor type follows: 
2. Failure mode - structural. 

o' 
1/2" PLASTER (2 COATS) 
1 ST LIME-CEMENT-SAND 
2ND GYPSUM (NEAT) 

3. Plaster: base coat-lime-cement-sand; top coat-gypsum (neat). 

(continued) 

7 

7 

7 

7 

43 

43 

43 

43 

REC. 
NOTES HOURS 

1, 3, 9, 
4 

10 

4, 11, 
12, 13 

2113 

4, 11, 
12, 13 

3,5, 8, 
11 

15 1 

15 1 

15 11/2 

15 1112 
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TABLE 3.4-continued 
FLOOR/CEILING ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE 

4. Failure mode--collapse. 
5. Test stopped before any endpoints were reached. 
6. A generalized cross section of this floor type follows: 

7. Failure mode-thermal-back face temperature rise. 
8. Passed hose stream test. · 
9. Failed hose stream test 

1/2" PLASTER (2 COATS) 
1 ST LIME-CEMENT-SAND 
2ND GYPSUM (NEAT) 

2' x W2" BATTENS @ 18 CRS 
SECURED TO CLIPS 

T 
~~~--' 1

1
/." 

BARS%" DIAM. WITH 3
// 

COVER OF CONCRETE 

10. Test stopped at 4 hours before any endpoints were reached. 
11. A generalized cross section of this floor type follows: 

1/ 2" PLASTER (2 COATS) 
1ST LIME-CEMENT-SAND 
2ND GYPSUM (NEAT) 

12. Plaster: base coat--retarded hemihydrate gypsum-sand; second. coat-:--neat gypsum. 
13. Concrete in Item 7 is P.C. based but with crushed brick aggregates while in Item 8 river sand and river gravels are used with the P.C. 
14. Load - unspecified. 

RESOURCE A 

15. The 12-inch by 12-inch fire-clay tiles were laid end to end in rows spaced 21
/ 2 inches or 4 inches apart. The reinforcing steel was placed between these rows 

and the concrete cast around them and over the tile to form the structural floor. 

4737 
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RESOURCE A 

ITEM CODE DEPTH 

B-11-RC-1 11" 

B-10-RC-2 10" 

B-10-RC-3 101/;' 

B-11-RC-4 11" 

B-11-RC-5 11" 

B-11-RC-6 11" 

B-11-RC-7 11" 

B-11-RC-8 11" 

B-11-RC-9 111/z" 

SECTION IV 
BEAMS 

TABLE 4.1.1 
REINFORCED CONCRETE BEAMS 

DEPTH 10" TO LESS THAN 12" 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

24" wide x 11" deep reinforced concrete "T" 
8.8 tons 

4hrs. 
beam (3290 psi); Details: see Note 5 figure. 2min. 

24" wide x 10" deep reinforced concrete "T' 
8.8 tons 

1 hr. 
beam (4370 psi); Details: see Note 6 figure. 53 min. 

24" wide x 101/;' deep reinforced concrete 
2hrs. 

"T" beam (4450 psi); Details: see Note 7 fig- 8.8 tons 
40min. 

ure. 

24" wide x 11" deep reinforced concrete ''T'' 
8.8 tons 

3 hrs. 
beam (2400 psi); Details: see Note 8 figure. 32min. 

24" wide x 11" deep reinforced concrete "T' 
8.8 tons 

3 hrs. 
beam (4250 psi); Details: see Note 9 figure.· 3min. 

Concrete flange: 4" deep x 2' wide (4895 
psi) concrete; Concrete beam: 7" deep x 61

/ 2" 
wide beam; "I" beam reinforcement; 10" x 
41/2" x 25 lbs. R.S.J.; 1" cover on flanges; 
Flange reinforcement: 3/g" diameter bars at 10 tons 6hrs. 
6" pitch parallel to "T'; 1/4" diameter bars 
perpendicular to ''T"; Beam reinforcement: 
4" x 6" wire mesh No. 13 SWG; Span: 11' 
restrained; Details: see Note 10 figure. 

Concrete flange: 6" deep x 1' 61/2" wide 
(3525 psi) concrete; Concrete beam: 5" deep . 
x 8" wide precast concrete blocks 83/t long; 
"I" beam reinforcement; 7" x 4" x 16 lbs. 
R.S.J.; 2" cover on bottom; 11

/ 2" cover on 
3.9 tons 4hrs. 

top; Flange reillforcement: two rows 1/z" 
diameter rods parallel to ''T"; Beam rein-
forcement: 1/g" wire mesh perpendicular to 
1" ; Span: 1' 3" simply supported; Details: 
see Note 11 figure. 

Concrete flange: 4" d.eep x 2' wide (3525 
psi) concrete; Concrete beam 7" deep x 41/2" 

wide; (scaled from drawing); "I" beam rein-
forcement; 10" x 41/2" x 25 lbs. R.S.J.; no 

10 tons 4hrs. 
concrete cover on bottom; Flange reinforce-
ment: 3/8" diameter bars at 6 pitch parallel to 
"T"; 11/ diameter bars perpendicular to "T"; 
Span: 11' restricted. 

24" wide x 111/2" deep reinforced concrete 
3 hrs. 

''T" beam (4390 psi); Details: see Note 12 8.8 tons 
24min. 

figure. 

REFERENCE NUMBER 

PRE-BMS-92 BMS-92 POST-BMS-92 

7 

7 

7 

7 

7 

7 

7 

7 

7 

For SI: 1 inch= 25.4 mm, 1 foot= 305 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
1. Load concentrated at mid span. 
2. Achieved 4 hour performance (Class "B," British). 
3. Failure mode-collapse. 
4. Achieved 6 hour performance (Class "A," British). 

(continued) 

REC. NOTES 
HOURS 

1,2, 14 4 

1, 3 13/4 

1, 3 2213 

1, 3, 14 3112 

1, 3, 14 3 

1, 4 6 

1, 2 4 

1, 2, 12 4 

1, 3 31/3 
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5. 

%"DIA. 
BARSAT6" 
CRS. 

5
/ 16" DIA. STIRRUPS 

AT3"CRS. 

7. 

%" DtA. 
BARSAT6" 
CRS. 

%"DIA.BARS 

5
/ 16" DIA. STIRRUPS 

AT3"CRS. 

9. 

%"DIA. 
BARSAT6" 
CRS. 

1" 

5
/ 16" DIA. STIRRUPS 

AT3"CRS. 

TABLE 4.1.1-continued 
REINFORCED CONCRETE BEAMS 
. DEPTH 10" TO LESS THAN 12" 

2
,, 

4" 

11/tCOVER ----.-f 

4" 

6. 

3/a"DIA. 
BARSAT6" 
CRS. 

8. 

5/ 16" DIA. STIRRUPS 
AT3"CRS. %" 

3/4' DIA. BARS 

5
/ 16" DIA. STIRRUPS 

AT3"CRS. 

10. 

1/4' DIA. BARS 

4" x 6" WIRE MESH 
OF N0.13 S.W.G 

(continued) 
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4" 

--'l'~-'----t. 111 t 
COVER 

-'F---'----'-i 1 %" 
f COVER 

4" 
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RESOURCE A 

11. 

4"TILE 

2"BOTTOM-; 
COVER 

STRIP OF HOLLOW TILE 
FLOOR CONSISTING OF 
REINFORCED CONCRETE 
RIBS, 3/ 4' WIDE WITH 12" x fl' x 4" 
HOLLOW CLAY TILES. 

TABLE 4.1.1-continued 
REINFORCED CONCRETE l;IEAMS 

DEPTH 10" TO LESS THAN 12" 

W' DIA.RODS 

PLASTER 

7" x 4" x 16 LB. R.S.J. 

PRECAST CONCRETE 
BLOCKS. 81/./' LONG 

12. 

10".x41/2" 

25 LB. R.S.J. 

SPAN AND END CONDITIONS:-10'-3" (CLEAR). 
SIMPLY SUPPORTED. 

13. 

%"DIA.BARS 
3
/ 16" DIA. STIRRUPS ../I 

AT 3" CRS. 2"-j 

2"COVER 

f 

14. The different performances achieved by B-11-RC-1, B-11-RC-4 
and B-11-RC-5 are attributable to differences in concrete 
aggregate compositions reported in the source document but 
unreported in this table. This demonstrates the significance of 
material composition in addition to other details. 

4" 
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ITEM 
DEPTH CODE 

B-12-RC-1 12" 

B-12-RC-2 12" 

B-13-RC-3 13" 

B-12-RC-4 12" 

TABLE 4.1.2 
REINFORCED CONCRETE BEAMS 

DEPTH 12" TO LESS THAN 14" 

PERFORMANCE 
CONSTRUCTION DETAILS 

LOAD TIME 

12" x 8" section; 4160 psi aggregate concrete; 
Reinforcement: 4-7

/ 8" rebars at comers; 1" below 5.5 tons 2hrs. 
each surface; 1

/4" stirrups 10" o.c. 

Concrete flange: 4" deep x 2' wide (3045 psi) 
concrete at 35 days; Concrete beam: 8" deep; "I" 
beam reinforcement: 10" x 41

/ 2" x 25 lbs. R.S.J.; 
1" cover on flanges; Flange reinforcement: 3/ 8" 

10 tons 4hrs. 
diameter bars at 6" pitch parallel to "T"; 1/t 
diameter bars perpendicular to "T"; Beam rein-
forcement: 4" x 6" wire mesh No. 13 SWG; 
Span: 10' 3" simply supported. 

Concrete flange: 4" ·deep x 2' wide (3825 psi) 
concrete at 46 days; Concrete beam: 9" deep x 
81/i" wide; (scaled from drawing); "I" beam rein-
forcement: 10" x 41/i" x 25 lbs. R.S.J.; 3" cover 
on bottom flange; 1" cover on top flange; Flange 10 tons 6 hrs. 
reinforcement: 3/s" diameter bars at 6" pitch par-
allel to "T''; 1

/ 4" diameter bars perpendicular to 
"T''; Beam reinforcement: 4" x 6" wire mesh No. 
13 SWG; Span: 11' restrained. 

Concrete flange: 4"· deep x 2' wide (3720 psi) 
concrete at 42 days; Concrete beam: 8" deep x 
81

/ 2" wide; (scaled from drawing); "I" beam rein-
forcement: 10" x 41

/ 2" x 25 lbs. RS.J.; 2" cover 
bottom flange; 1" cover top flange; Flange rein- 10 tons 6hrs. 
forcement: 3

/ 8" diameter bars at 6" pitch parallel 
to "T"; 1

/ 4" diameter bars perpendicular to ''T"; 
Beam reinforcement: 4" X 6" wire mesh No. 13 
SWG; Span: 11' restrained. 

REFERENCE NUMBER 

PRE-BMS-92 BMS-92 POST-BMS-92 

7 

7 

7 

7 

For SI: 1 inch= 25.4 mm, 1 foot= 305 mm, 1 pound= 0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
1. Qualified for 2 hour use. (Grade "C," British) Test included hose stream and reload at 48 hours. 
2. Load concentrated at mid span. 
3. British test. 
4. British test-qualified for 6 hour use (Grade "A"). 

(continued) 
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REC. NOTES HOURS 

1 2 

2, 3, 5 4 

2,3,6, 
4 

8,9 

1,3,4, 
4 

7,8,9 
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RESOURCE A 

5. 

7. 

4"x6" 
WIRE MESH OF 
N0.13 S.W.G 

286 

TABLE 4.1.2-continued 
REINFORCED CONCRETE BEAMS 

DEPTH 12" TO LESS THAN 14" 

6. 

4"x6" 
WIRE MESH OF 
N0.13 S.W.G 

8. See Table 4.1.3, Note 5. 

· 9. Hourly rating based upon B-12-RC-2 above. 
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ITEM 
DEPTH 

TABLE4.1.3 
REINFORCED CONCRETE BEAMS 

DEPTH 14" TO LESS THAN 16" 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

CODE LOAD TIME PRE-BMS-92 BMS-92 POST-BMS-92 

Concrete flange: 4" deep x 2' wide (3290 psi) 
concrete; Concrete beam: 10" deep x 81

/ 2" 

wide; "I" beam reinforcement: 10" x 41
/ 2" x 25 

lbs. R.S.J.; 4" cover on bottom flange; 1" cover 
B-15-RC-1 15" on top flange; Flange reinforcement: 3

/8" diam- 10 tons 6hrs. 7 
eter bars at 6" pitch parallel to "T"; 1

/ 4" diame-
ter bars perpendicular to ''T"; Beam 
reinforcement: 4" x 6" wire mesh No. 13 
SWG; Span: 11' restrained. 

Concrete flange: 4" deep x 2' wide ( 4820 psi) 
concrete; Concrete beam: 10" deep x 81

/2" 

wide; "I" beam reinforcement: 10" x 41
/ 2" x 25 

lbs. R.S.J.; 1" cover over wire mesh on bottom 
B-15-RC-2 15" flange; 1" cover on top flange; Flange rein- 10 tons 6 hrs. 7 

forcement: 3
/ 8" diameter bars at 6" pitch paral-

lel to "T"; 1
/ 4" diameter bars perpendicular to 

"T'; Beam reinforcement: 4" x 6" wire mesh 
No. 13 SWG; Span: 11' restrained. 

For SI: 1inch=25.4 mm, 1 foot= 305 mm, 1pound=0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1ton=8.896 kN. 
Notes: 
1. Load concentrated at mid span. 
2. Achieved 6 hour fire rating (Grade "A," British). 
3. 4. 

5. Section 43.147 of the 1979 edition of the Unifonn Building Code Standards provides: 

RESOURCE A 

NOTES REC.HOURS 

1, 2, 3 
5,°6 

4 

1;2,4, 
5,6 

4 

"A restrained condition in fire tests, as used in this standard, is one in which expansion at the supports of a load-carrying element resulting from the effects of 
the fire is resisted by forces external to the element An unrestrained condition is one in which the load-carrying element is free to expand and rotate at its 
support" 
"Restraint in buildings is defined as follows: Floor and roof assemblies and individual beams in buildings shall be considered restrained when the surrounding 
or supporting structure is capable of resisting the thennal expansion throughout the raoge of anticipated elevated temperatures. Construction not complying ... 
is assumed to be free to rotate and expand and shall be considered as unrestrained." 
"Restraint may be provided by the lateral stiffness of supports for floor and roof assemblies and intermediate beams forming part of the assembly. In order to 
develop restraint, connections must adequately transfer thermal thrusts to such supports. The rigidity of adjoining panels or structures shall be cons.idered in 
assessing the capability of a structure to resist thenn expansion." 
Because it is difficult to determine whether an existing building's structural system is capable of providing the required restraint, the lower hourly ratings of a 
similar but unrestrained assembly have been recommended. 

6. Hourly rating based upon Table 4.2.1, Item B-12-RC-2. 
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TABLE 4.2.1 
REINFORCED CONCRETE BEAMS-UNPROTECTED DEPTH 

10" TO LESS THAN 12" 

ITEM PERFORMANCE REFERENCE NUMBER 

CODE 
DEPTH CONSTRUCTION DETAILS 

LOAD I TIME PRE- BMS-92 I BMS-92 I POST-BMS-92 

B-SU-1 10" 10" x 41
/ 2" x 25 lbs. "I" beam. 10 tons J 39 min. 

For SI: 1 inch= 25.4 mm, 1pound=0.004448 kN, 1 ton= 8.896 kN. 
Notes: 
1. Concentrated at mid span. 

TABLE 4.2.2 
STEEL BEAMS-CONCRETE PROTECTION DEPTH 

10" TO LESS THAN 12" 

I I 7 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE DEPTH CONSTRUCTION DETAILS 

LOAD TIME PRE-BMS-92 

10" x 8" rectangle; aggregate concrete (4170 
psi) with 1" top cover and 2" bottom cover; 

3 hrs. 
B-SC-1 10" No. 13 SWG iron wire loosely wrapped at 3.9 tons 

46min. 
approximately 611 pitch about 7" x 4" x 16 
lbs. "I" beam. 

10" x 8" rectangle; aggregate concrete (3630 
psi) with 1" top cover and 2" bottom cover; 

5 hrs. 
B-SC-1 10" No. 13 SWG iron wire loosely wrapped at 5.5 tons 

26 min. 
approximately 611 pitch about 7" x 4" x 16 
lbs. "I" beam. 

For SI: 1inch=25.4 mm, 1pound=0.004448 kN, 1 pound per square inch= 0.00689 MPa, 1 ton= 8.896 kN. 
Notes: 
1. Load concentrated at mid span. 
2. Specimen 10-foot 3-inch clear span ~imply supported. 
3. Passed Grade "C" fire resistance (British) including hose stream and reload. 
4. Specimen 11-foot clear span-restrained. 
5. Passed Grade "B" fire resistance (British) including hose stream and reload. 
6. SeeTable4.l.3,Note5. 
7. Hourly rating based upon B-SC-1 above. 

BMS-92 POST- BMS-92 

7 

7 

NOTES REC.HOURS 

1 113 

NOTES REC.HOURS 

1, 2, 3 33/4 

1,4,5, 33/ 
6, 7 4 
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NUMBER OF 
ASSEMBLIES 

10 

5 

0 

0 

38 

3 

2 

40 20 

37 18 

19 17 

4 5 

DOOR 
ITEM CODE MINIMUM THICKNESS 

D-1 31s" 

D-2 31s" 

D-3 31s" 

D-4 2sls" 

41 

39 

22 

7 36 

6 29 

20 

SECTIONV 
DOORS 

FIGURE 5.1 
RESISTANCE OF DOORS TO FIRE EXPOSURE 

31 27 

30 26 

13 25 

21 10 12 16 

8 9 23 11 14 24 28 33 15 

40 

EFFECTIVE BARRIER TIME (MINUTES) 

TABLE 5.1 
RESISTANCE OF DOORS TO FIRE EXPOSURE 

PERFORMANCE 

CONSTRUCTION DETAILS 

60 

RESOURCE A 

The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 

For example: 

35 34 

80 

REFERENCE NUMBER 

NOTES REC. 
EFFECTIVE EDGE FLAMING 

BARRIER 
PRE- BMS-92 BMS-92 POST- BMS-92 (MIN.) 

Panel door; pine perime-
5min. 

ter (131s"); painted 
10 sec. 

NIA 90 1, 2 5 
(enamel). 

As above, with two coats 
5min. 

U.L. listed intumescent 
30 sec. 

5min. 90 1, 2, 7 5 
coating. 

As D-1, with standard 
5min. 

primer and flat interior 
55 sec. 

NIA 90 1,3,4 5 
paint 

As D-1, with panels cov-
ered each side with 112" 
plywood; edge grouted 

11 min. 3 min. 1,2,5, 
with sawdust filled plaster; 90 10 
door faced with 11g" hard-

15 sec. 45 sec. 7 

board each side; paint see 
(5). 

(continued) 
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RESOURCE A 

ITEM CODE DOOR 
MINIMUM THICKNESS 

D-5 31s" 

D-6 151s" 

D-7 151s" 

D-8 151s" 

D-9 151s" 

D-10 151s" 

D-11 151s" 

D-12 1518" 

1112" 
D-13 

(nom.) 

D-14 15lg" 

D-15 -
D-16 -

D-17 1314" 

290 

TABLE 5.1-continued 
RESISTANCE OF DOORS TO FIRE EXPOSURE 

PERFORMANCE 
CONSTRUCTION DETAILS 

REFERENCE NUMBER 

EFFECTIVE EDGE FLAMING 
BARRIER PRE· BMS-92 BMS-92 POST· BMS·92 

As D-1, except surface 
protected with glass fiber 

16min. NIA 90 
reinforced intumescent 
fire retardant coating. 

Door detail: As D-4, 
except with 1I8" cement 
asbestos board facings 

17 min. 
10 min. 

90 
with aluminum foil; door 15 sec. 
edges protected by sheet 
metal. 

Door detail with 118" hard-
board cover each side as 
facings; glass fiber rein- 20 min. NIA 90 
forced intumescent coat-
ing applied. 

Door detail same as D-4; 
24min. 

paint was glass reinforced 26 min. 
45 sec. 

90 
epoxy intumescent. 

Door detail same as D-4 
3 min. 

with facings of 11g" cement 29 min. 
15 sec. 

90 
asbestos board. 

As per D-9. 
31 min. 7 min. 

90 
30 sec. 20 sec. 

As per D-7; painted with 
epoxy intumescent coating 36 min. 

NIA 90 
including glass fiber rov- 25 sec. 
ing. 

As per D-4 with intumes- 37 min. 24 min. 
90 

cent fire retardant paint. 30 sec. 40 sec. 

As per D-4, except with 24 
ga. galvanized sheet metal 39 min. 39 min. 90 
facings. 

AsperD-9. 
41 min. 17 min. 

90 
30 sec. 20 sec. 

Class C steel fire door. 60 min. 58 min. 90 

Class B steel fire door. 60 min. 57min. 90 

Solid core flush door; core 
staves laminated to facings 
but not each other; Birch 
plywood facings '12" 15 min. 13 min. 37 
rebate in door frame for 
door; 3

132
11 clearance 

between door and wood 
frame. 

(continued) 

NOTES 
REC. 
(MIN.) 

1,3,4, 
15 

7 

1, 3,4 15 

1,3,4, 
20 

7 

1,3,4, 
6, 7 

25 

l, 2 5 

1, 3,4 6 

1, 3, 4 35 

1, 3, 4 30 

1, 3, 4 39 

1,3,4, 
20 

6 

7,8 60 

7,8 60 

11 13 
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DOOR 

TABLE 5.1--continued 
RESISTANCE OF DOORS TO FIRE EXPOSURE 

PERFORMANCE REFERENCE NUMBER 
ITEM CODE CONSTRUCTION DETAILS MINIMUM THICKNESS EFFECTIVE EDGE FLAMING PRE·BMS-92 BMS-92 POST· BMS·92 BARRIER 

D-18 13// As perD-17: 

Door same as D-17, except 
D-19 13// with 16 ga. steel; 3/3i" door 

frame clearance. 

D-20 13// As per D-19. 

Doors as per D-17; intu-
D-21 13// mescent paint applied to 

top and side edges. 

Door as per D-17, except 
with 1/2" x 1/s" steel strip 

D-22 13// set into edges of door at 
top and side facing stops; 
matching strip on stop. 

D-23 1%" Solid oak door. 

D-24 11/s" Solid oak door. 

D-25 17/s" Solid teak door. 

D-26 11/s" Solid (pitch) pine door. 

D-27 17/s" Solid deal (pine) door. 

D-28 11/s" Solid mahogany door. 

D-29 17/s" Solid poplar door. 

D-30 17/s" Solid oak door. 

D-31 17/s" Solid walnut door. 

D-32 25/s" Solid Quebec pine. 

D-33 25/s" Solid pine door. 

D-34 25/s" Solid oak door. 

D-35 25/s" Solid teak door. 

D-36 11/2" Solid softwood door. 

D-37 3// Panel door. 

D-38 5f1t Panel door. 

D-39 3/4" 
Panel door, fire retardant 
treated. 

D-40 3// 
Panel door, fire retardant 
treated. 

D-41 3/4" 
Panel door, fire retardant 
treated. 

For SI: l inch = 25.4 mm, l foot= 305 mm. 
Notes: 

1. All door frames were of standard lumber construction. 
2. Wood door stop protected by asbestos millboard. 
3. Wood door stop protected by sheet metal. 
4. Door frame protected with sheet metal and weather strip. 
5. Snrface painted with intumescent coating. 
6. Door edge sheet metal protected. 
7. Door edge intumescent paint protected. 
8. Formal steel frame and door stop. 
9. Door opened into furnace at 12 feet. 

10. Similar door opened into furnace at 12 feet. 

. 14min. 13 min. 37 

12 min. - 37 

16 min. - 37 

26 min. - 37 

18 min. 6min. 37 

36min. 22min. 15 

45 min. 35 min. 15 

58 min .. 34min. 15 

57min 36 min. 15 

57min. 30 min. 15 

49 min. 40min. 15 

24min. 3min. 15 

40min. 33 min. 15 

40min. 15 min. 15 

60min. 60min. 15 

55 min. 39min. 15 

69 min. 60min. 15 

65 min. 17 min. 15 

23 min. 8.5 min. 15 

8 !pin. 7.5 min. 15 

5min. 5min. 15 

171/2min. 3 rilin. 15 

81/2min. 31/2min. 15 

163/4min. 111/2min. 15 

RESOURCE A 

REC. NOTES (MIN.) 

11 13 

9, 11 10 

10, 11 10 

11 25 

11 18 

13 25 

13 35 

13 35 

13 35 

13 30 

13 45 

13, 14 5 

13 35 

13 20 

13 60 

13 40 

13 60 

13 60 

13 10 

13 5 

13 5 

13 8 

13 8 

13 8 

11. The doors reported in these tests represent the type contemporaries used as 20"minute solid-core wood doors. The test results demonstrate the necessity of 
having wall anchored metal frames, minimum cleaners possible between door, frame and stops. They also indicate the utility of long throw latches and the 
possible use of intumescent paints to seal doors to frames in event of a fire. 

12. Minimum working clearance and good latch closure are absolute necessities for effective contai111I1ent for all such working door assemblies. 
13. Based on British tests. 
14. Failure at door-frame interface. 
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1012.5.1, 1012.5.1.1, 1012.5.2, 1012.6.1, 

1012.6.3 1102.1, 1401.2.3, 1401.6.1, 
1401.6.1.1, 1401.6.11, Table 1407.1, 

1505.1 , A301.2, A506.2 
Historic ............ 202, 401.1, 408, 410.1, 410.9, 

508, 601.1, 701.1, 1001.2.1, Chapter 12, 
1401.1, 8101.1, 8101.2, 8101.3, 8101.4, 

8101.4.2, 8101.5 
Relocatable. . . . . . . . . . . . . . . . . . . . . . . .. . . . 1301.1 
Relocated ............... 110.1, 301.1.2; 301.1.3, 

409.1, 509, 1202.3, Chapter 13 
Relocation of. . . . . . . . . . 101.2, 101.3, 101.4, 104.2, 

301.1, 301.2, 401.1, 401.1.1,1201.1 
Underground .......................... 1002.2 
Unsafe. . . . . . . . . . . . . . . . . . . . . . . . 115, 202, 602.1 

BUILDING ELEMENTS 
AND MATERIALS ....... 602, 702, 803, 903, 1003 
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c 
CARPETING. . . . . . . . . . . . . . . . . . . . . . . 105.2, 702.2 
CEILING . . . . . . . . . . . . . 702.1, 801.3, 803.2.1, 803.4, 

808.1, 808.3.1, 903.2.1, 1012.3, 
1012.4.1, 1203.5, 1203.7, 1205.10, 

1401.6.3.2, A 105.3, A 113.1 
CERTIFICATE OF 

OCCUPANCY ......... 110, 407.2, 1001.2, 1001.4 
CHANGE OF OCCUPANCY. . . . . 101.2, 101.3, 101.4, 

101.5; 104.2, 104.2.1, 106.2.5, 
115.5, 202, 401.1, 407, 408, 

410.1, 410.4, 410.8.4, 410.9, 501.1, 
506, 907.4, Chapter 1 o, 1201 .1, 

1201.2, 1201.4, 1205, 1301.2, 1401.1, 
1401 .2.1, 1401.2.2, 1401.2.5, 1401.4.1, 

1401.4.3, 1401.6.17, 8101.2, 8101.3, 8101.4 
CODE OFFICIAL ................. Chapter 1, 202, 

401.2.1, 404.1.1, 404.2.1, 602.1, 
606.2.2.1, 804.2.5, 805.2, 907.4.1, 

1001.2, 1007.3.1, 1012.4.1, 1201.2, 
1201.3, 1203.2, 1203.3, 1203.11, 1203.12, 
1204.1, 1205.6, 1205.7, 1205.11, 1205.12, 
1205.14, 1206.1, 1206.2, 1302.7, 1401.3, 

1401.3.1, 1401.4.2, 1401.4.3, 1501.6.7, 
A301 .1, A404.1 

COMPARTMENTATION .......... 803.3.1, 1401.6.3, 
Table 1401.6.3, Table 1401.7 

COMPLIANCE METHODS .... 301, Chapter 4, 501.1.1 
Chapter 14 

Prescriptive compliance method .. 301.1.1, Chapter 4 
Work ar~a compliance method ........ ·. . . 301.1.2 
Classification of work .......... · ........ Chapter 5 
Repairs ............................ Chapter 6 
Alteration Level 1 ..................... Chapter 7 
Alteration Level 2 ..................... Chapter 8 
Alteration Level 3 ...................... Chapter 9 
Change of occupancy ................ Chapter 10 
Additions .......................... Chapter 11 
Historic buildings .................... Chapter 12 
Relocated buildings .................. Chapter 13 
Performance compliance method ......... 301.1.3, 

Chapter 14 
CONFLICT .......... 102.1, 104.10.1, 113.1, A301.2 
CONSTRUCTION DOCUMENTS ....... 104.2, 105.3, 

105.3.1, 105.4, 106, 
113.4, 202, 501.2, 

A105.4, A205.4, A301.1 
CONSTRUCTION SAFEGUARDS .. 101.5, Chapter 15 
CORRIDOR 

Dead-end. . . . . . . . . . . . . . . . 801.3, 805.6, 1012.4.1 

Doors ....................... 805.5.1, 1012.4.1 
Exit access ......... 801.3, 803.2.1, 803.4, 803.4.1, 

804.2.1, 804.2.2, 804.2.4, 804.3, 805.1, 
805.3.1, 901.2, 1012.7.2, 1203.3, 1205.6 

Openings ....... 805.5, 1012.4.1, 1012.7.2, 1205.8 
Rating .......... 804.1.1, 1401.6.5, Table 1401.6.5, 

1401.6.5.1, Table 1401.7 

D 
DEFERRED SUBMITTAL ........ 106.3.4, 106.6, 202 
DEFINITIONS ............................. 202 
DEMOLITION . . . . . . . . . 101.6, 104.2, 106.2.5, 108.5, 

113.2, 117, 1501.6, 1501.7 
1502.1, 1503.1, 1504.1, 1505.2 

DEPARTMENT OF BUILDING SAFETY ........ 103, 
104.10, 105.3, 
109.3.7, 110.2 

E 
EGRESS (see MEANS OF EGRESS) 
ELECTRICAL . . . . . . . . . 105.1, 105.1.1, 105.2, 108.2, 

108.3, 109.3.4, 202, 410.7, 607, 
608.2, 705.2, 801.3, 808, 1008, 

1101.2, A 102.1 
ELEVATOR ....... ~ ..... .410.8.2, 705.1.2, 902.1.2, 

1012.7.3, 1102.2, 1401.6.14, 
Table 1401.6,14, Table 1401.7 

EMERGENCY ESCAPE AND 
RESCUE OPENINGS .............. 406.3, 702.5 

EMERGENCY POWER ......... 805.4.5, 1401.6.15.1 
ENERGY .................... 702.4, 707, 811, 908 
ENGINEER (see REGISTERED DESIGN 

PROFESSONAL) 
EXISTING (see BUILDING) 
EXIT ............ 405.1.4, 803.2.1, 803.4, 805.3.1 .1, 

805.3.1.2, 805.3.2, 805.3.3, 805.4.1.1, 
805.4.2, 805.4.3, 805.4.3.1, 805.4.4, 805.8, 
805.9, 805.9.1, 805.10, 903.1, 903.3, 905.2, 

905.3, 1012.7.2, Table 1012.4, 1012.4.1, 1102.2, 
1203.3, 1203.6, 1203.11, 1205.6, 1205.7' 1205.12, 

1205.13, 1401.6.3.1, 1401.6.6, 1401.6.10.1, 
1401.6.11, 1401.6.11.1, 1401.6.12, 1401.6.13, 

1401.6.15.1, Table 1401.6.15, Table 1401.7, A402 

F 
FIRE ESCAPES ......... .405, 805.3.1.2, 1401.6.11 
FIRE PROTECTION ...... 106.2.2, 110.2, 202, 410.7, 

603, 703, 705.2, 804, 805.5.1, 
805.5.2, 904, 1004, 1012.1.2, 1012.2, 

1012.7.4,1102.3, 1501.3, 1509 
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FIRE RATINGS ..... 803.2.1, 803.3.2, 803.6, 804.1 .1, 
804.2.2.1, 805.3.1..1, 805.3.1.2.1, 

805.5.1, 805.5.2, 1012.1.1.1, 1012.1.1.2, 
1012.5.1, 1012.5.1.1, 1012.5.3, 1012.6, 1012.6.1, 

1012.6.2, 1012.7.3, 1012.7.4, 1203.6, 1203.8, 
1401.2.2, 1401.6.3.1, 1401.6.3.2, 1401.6.4, 
1401.6.4.1, 1401.6.5, 1401.6.5.1, 1401.6.6, 

1401.6.16.1, Table 1401.7, Resource A 
FIRE SAFETY ........ ·.101.8, 104.10, 107.2, 1101.2, 

1203, 1401.5, 1401.6.1, 1401.6.2, 
1401.6.3, 1401.6.4, 1401.6.5, 1401.6.6, 

1401.6. 7, 1401.6.8, 1401.6.9, 1401.6.14, 
1401.6.16, 1401.6.17, 1401.6.18, Table 1401.7, 

Table 1401.8, Table 1401.9, A102.1 
FLAME SPREAD .............. 1205.9, Resource A 
FLOOD HAZARD AREA ...... 104.10.1, 109.3.3, 202, 

301, 1, 402.2, 403.2, 404.5, 
408.2, 601.3, 606.2.4, 701.3, 

1103.5, 1201.4, 1302.6, 1401.3.3 
FUEL GAS ............................. 702.4.1 

G 
GLASS ............... 406, 602.3, 805.5.1, 805.5.2, 

1012.7.2, 1205.8, 1401.6.10.1 
GRAVITY LOADS (see STRUCTURAL LOADS/ 

FORCES) 
GUARDS ................. 803.5, 805.10, 1012.4.1, 

1012.4.5, 1203.9,1203.10 
GUIDELINES FOR STRUCTURAL RETROFIT 

Seismic ........................... Appendix A 
Wind . . . . . . . . . . . . . . . . . . Appendix C, Appendix D 

H 
HANDRAILS .............. 805.9, 1012.4.4, 1203.9 
HAZARD CATEGORIES ......... 1007.3.1, 1012.1.3, 

1012.4, Table 1012.4, 1012.5, 
Table 1012.5, 1012.6, Table 1012.6 

HEIGHT (see BUILDING) 
HIGH-RISE BUILDING ............. 804.2.1, 902.1, 

904.1.1, 1012.5.1, 1401.6.17, 1401.6.19 

INSPECTION ............ 104.4, 104.6, 104.7, 105.2, 
106.1, 106.3.1, 106.6, 109, 1302.7, 

A105.4, A107.1, A107.4, A117.3, 
A205.4, A206.2, A304.4.3, A304.5, 
A406.3.4, A407.1, A503.3, A505.2 

INTERIOR FINISHES ..... 702.1, 702.2, 803.4, 903.3, 
1012.1.2, 1012.3, 1203.5, 1205.9 

INDEX 

INTERIOR TRIM ......................... 702.3 

L 
LIVE LOAD (see STRUCTURAL LOADS) 
LOAD-BEARING ELEMENT .... 105.2.2, 202, A 106.2 

M 
MAINTENANCE ............... 101.8, 105.2, 404.1, 

410.1, 410.2, 1501.6.6 
MEANS OF EGRESS ... 105.2.2, 106.2.3, 107.2, 202, 

405.1.1, 405.1.2, 410.6, 418.8.10, 
604, 704, 705.1, 705.1.7, 803.2.1, 

803.2.3, 805, 903.1, 905, 1005, 1012.4, 
1012.4.1, 1012.4.2, Table 1012.5, 1101.2, 
1201.3, 1203.3, 1205.6, 1401.5, 1401.5.2, 

1401.6, 1401.6.11, Table 1401.7, 
Table 1401.8, Table 1401.9, 1505 

MECHANICAL. . . . . . . 105.1, 105.1.1, 105.2, 105.2.2, 
108.2, 108.3, 410.7, 608, 702.4, 

705.2, 809, 902.1.1, 902.2.1, 1009, 
1101.2, 1401.6.7.1, 1401.6.8, 

1401.6.8.1, 1401.6.10, 1401.6.10.1, A 102.1 
MOVED BUILDINGS (see BUILDING, 

RELOCATED) 

0 
OCCUPANCY GROUP ................ Chapter 10 
OPENINGS . . . . . . 106.2.4, 116.2, 803.2, 805.3.1.2.1, 

805.5, 903.1 1012.4.1, 1012.6.3, 
1012.7, 1102.2, 1202.3, 1203.3, 

1203.10.2, 1205.3, 1205.6, 1401.6.6, 
Table 1401.6.6{1 ), 1401.6.10.1, 

Table 1401.7, 1501.6.4, 

p 

PERMITS . . . . . . . . . . . 101 .4.1 , 101.5, 104.2, 104.2.1, 
104.7, 105, 106.1, 106.2.5, 

1 06.3.1, 106.3.2, 106.3.3, 106.6, 
107.1, 107.4, 108.1, 108.2, 108.3, 

108.4, 108.5, 109.1, 109.2, 109.3.9, 
109.5, 109.6, 110.2, 110.3, 111.1, 
113.2, 113.4, 301.1 ' 404.1, 706.1, 

706.3, 706.3.1, A 105.3 
PLUMBING ..... , ..... 105.1, 105.1.1, 105.2, 108.2, 

108.3, 109.3.4, 609, 702.4, 810, 
1010, 1101.2, 1501.5, A102.1, 
A304.1.3, A304.3.2, A304.4.2 

PRIMARY FUNCTION .... 202, 410.4.2, 410.5, 410.7, 
705.2, 1012.8.2, 1105.1 
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R 
RAMPS ................ 410.8.5, 410.8.10, 705.1.4, 

705.1.7, 1205.15, 8103.3, 8103.4 
REFERENCED STANDARDS ........... Chapter 16 
REFUGE AREAS 

Capacity. . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.10.1 
Horizontal exits . . . . . . . . . . . . . . . . . . . . . . 805.10.2 

REGISTERED DESIGN 
PROFESSIONAL ........ 104.2.1_.1, 106.1, 106.3.4, 

106.6, 202, 404.2.1, 606.2.2.1, 
907.4.1, 1201.2, A 106.3.3.3, A206.2, 

A301.1, A301.2, A301.3, A304.2.2, 
A304.2.3, A304.4.1, A505.2, A506.2, 

REHABILITATION ....... 101.7, 202, 404.2.3, 404.3, 
606.1, 606.2.2.3, 606.2.3, 

804.4.3, A503.1 
RELOCATABLE BUILDINGS 

(see BUILDINGS, RELOCATABLE) 
RELOCATED BUILDINGS 

(see BUILDINGS, RELOCATED) 
·REPAIR .......... 101.2, 101.3, 101.4, 101.7, 104.2, 

104.2.1, 104.10.1, 105.1, 105.2, 
105.2.1, 105.2.2, 105.2.3, 106.2.5, 
113.1, 113.2, 113.4, 115.3; 115.5, 

116.1, 116.4, 116.5, 117,1, 
202, 301.1, 301.1.1, 301.1.2, 301.1.3, 

301.2, 401.1 ' 401.1.1, 401.2.2, 404, 
408.1, 501.1, 502.3, Chapter 6, 1001.2.1, 

1101.3, 1201.1, 1201.2, 1201.4, 1202, 
1301.2, 1301.7, 1401.1, 1401.1.1, 1401.2.4, 

1401.3, 1501.3, 1501.6.6, A 105.2, A 105.3, 
A106.3.3.8, A205.2, A205.3, A403.2, 

RISK CATEGORY ........ Table 301.1.4.1, 301.1.4.2, 
Table 301.1.4.2 

ROOF 
Recover . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202, 706 
Repair ............................. 202, 706 
Replacement ................... 202, 706, 707.2 
Reroofing ........................... 202, 706 
Diaphragms .......................... 707.3.2 
Permit ................................ 707.3 

s 
SAFEGUARDS DURING CONSTRUCTION 

(see CONSTRUCTION SAFEGUARDS) 
SAFETY PARAMETERS . . . . . . . . . 1401.5.3, 1401.6, 

Table 1401.7 
SEISMIC FORCES 

(see STRUCTURAL LOADS/FORCES) 
SEISMIC LOADS 

(see STRUCTURAL LOADS/FORCES) 

SEISMIC RETROFIT .................. Appendix A 
SHAFT ENCLOSURES .... 803.2.2, 1012.7,1401.6.6 
SMOKE ALARMS ........... 804.2.2, 804.4.3, 1104 
SMOKE COMPARTMENTS .......... 403.11, 803.3, 

805.10, 1401.6.20 
SMOKE CONTROL ........ 1401.6.10, Table 1401.7 
SMOKE DETECTORS ....... 608.2, 804.4, 1012.7.4 
SNOW LOAD 

(see STRUCTURAL LOADS/FORCES) 
SPECIAL USE AND OCCUPANCY ... 802, 902, 1002, 

1008.1, 1201.3 
SPRINKLER SYSTEM 

(see AUTOMATIC SPRINKLER SYSTEM) 
STAIRWAY ........... 403.1, 405.2, 407.3, 410.8.4, 

803.2.1, 803.2.2, 803.2.3, 804.1.1, 
805.3.1 .1, 805.3.1.2.1, 805.4.3, 805.4.3.1, 

805.9.1, 805.10.1, 806.2, 808.3.5, 902.2.1, 
903.1 ' 1012.4.1, 1012.4.2, 1012.4.4, 

1012.7.2, 1012.7.3, 1012.7.4, 1102.2, 
1203.3, 1203.6, 1203.9, 1205.1.3, 1205.6, 

1205.11, 1205.13, 1401.6.3, 1401.6.1.10.1, 
1504.1, 1505.1, 1506.1 

STANDPIPE SYSTEMS . . . . . 105.2.2, 804.2.1, 804.3, 
1401.6.18, Table 1401.6.18, 
1401.6.18.1, Table 1401.7, 

1506, 1503.2 
STRUCTURAL .......... 402.3, 402.4, 403.3, 403.4, 

403.5, 404.2, 404.3, 407.4, 606, 
706,807,907, 1007, 1103, 

. 1206, 1302, 1401.4.1 
STRUCTURAL ALTERATION-

LIMITED ........................ 301 .1, 907.4.3 
STRUCTURAL LOADS/FORCES 

Gravity loads .......... 402.3, 403.3, 706.2, 807.4, 
907.3 ' 1007.1, 1103.2, 

A206.6, A506.5.1 
International Building Code-level ... Table 301.1.4.1, 

1103.3.1, 1103.3.2 
Live loads ........... 202, 402.3.1, 403.3.1 , 404.3, 

405.3, 606.2.3, 805.3.1.2.2, 
1205.13, 1206.1, 1501.6.1, 

1501.6.5, A 108.6, A403.7 
Reduced ..... 301.1.4.2, Table301.1.4.2, 606.2.2.1, 

606.2.2.3, 707.2.1, 907.4.2, 907.4.3, 
1007.3.1, A103, A106.3.1, A108.6, 

A113.3, A206.2, A402, A403.5, 
A403.7, A403.9, A404.1 

Seismic loads. . . . . . . . . . . . 202, 404.2.3, 606.2.2.1, 
606.2.2.3, 707 .2.1 ' 707.3.1, 907.4.2, 

907.4.3, 1007 .3.1, 1103.3.1 , 1302.4 
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Snow Loads .............. .403.3, 606.2.3, 807.4, 
1007 .2, 1103.4, 1302.5 

Wind Loads ........... 404.2.1, 404.2.3, 606.2.2.3, 

SUBSTANTIAL DAMAGE 

707.3.2, 907.4.2, 1007;2, 
1302.3, 1501.6.7 

Flood ..... , ...... 202, 402.2, 403.2, 404.5, 606.2.4 
Structural ....... 202, 404.2, 404.3, 404.3.1, 404.4, 

606.2.1, 606.2.2, 606.2.3, 606.2.3.1 
SUBSTANTIAL IMPROVEMENT ... 104.10.1, 109.3.3, 

202, 402.2, 403.2, 
404.5, 408.2, 601.3, 701.3, 

1103.5, 1201.4, 1401.3.3 
SUBSTANTIAL STRUCTURAL 

ALTERATION ......................... 907.5.2 

T 
TECHNICALLY INFEASIBLE .. ,. 202, 410.4.2, 410.6,. 

410.8.6, 410.8.11, 410.8.12, 
410.9, 705.1, 705.1.6, 705.1.10, 

705.1.11, 1012.8.2, 1204.1, 1205.15 
TEMPORARY STRUCTURE ..... : ............. 107 
TESTING ................ 104.11.2, 105.2, 106.2.4, 

1401.6.10.1, 1507.1, A105.4, 
A205.4, A408.1, A503.3 

TRAVEL DISTANCE ..... 803.3.1, 805.3.1.1, 805.3.2, 
805.4.1.1, 1401.6.13, Table 1401.7 

u 
UNSAFE ........... 104.6, 105.2, 114.1, 114.3, 115, 

202, 401.2.1, 602.1, 602.2, 
1008.2, 1202.2, 1401.3.1 

UTILITIES .......................... 111, 1503.3 

v 
VERTICAL OPENING PROTECTION .... 803.2, 903.1, 

1012.7, 1401.6.6, 
Table 1401.7 

VIOLATIONS ............ 101.7, 104.6, 105.2, 105.4, 
105.6, 109.1, 110.1, 110.2, 

110.4, 113, 114.3 

w 
WIND LOAD (see STRUCTURAL LOADS/FORCES) 
WINDOWS 

Emergency escape and 
rescue openings ...... : .......... 702.5, 406.3 

Opening control devices ............. 702.4, 406.2 
Glass replacement ...................... .406.1 
Glazing ................................ 602.3 
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· Af ICC P/Qn Revie\/V Services) 
our code experts love a good 
challenge 
Like reviewi-ng your most complex plan reviews. 

Our licensed and ICC-certified code experts specialize in delivering the most 
accurate code analysis to your most complex and complicated projects. After 
all, no other plan review firm has as much expertise in All the International 
Codes (I-Codes) as the code experts at ICC Plan Review Services~ 

For I-Codes expertise you can trust, visit the ICC Plan Review web page at 
www.iccsafe.org/PLRF2 or call David Hunter at 888-422-7233, ext. 5577. 

4761 . 
14-09332 
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Special Inspection Program 
for Building Departments 
Building departments can approve special inspection agencies with 
confidence, at no cost, with help from IAS. 

• Ensures IBC Chapter 17 Compliance ·Saves Time 
• Standardizes Inspections 
·Easy to Use 

• Shows Due Diligence 
• Cost Effective 

• INTERNATIONAL 
ACCREDITATION SERVICE 
Leading Accreditors Sinc:e 1975 

FOR MORE INFORMATION: 
1-866-427-4422 
www.iasonline.org/si 

Part of the Accreditation Suite for· Building Departments 

4762 14-09059 
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Bl INTERNATIONAL -
ll\1 CODE CQUNCI[ _ PeopleHelpingPeopleBuildaSaferWorld0 

GET IMMEDIATE DOWNLOADS OF 
THE STANDARDS YOU NEED 
Browse hundreds of industry standards adopted by reference. 
Available to you 2417! 

Count on ICC for standards from a variety of publishers, including: 

ACI CPSC 
AISC CSA 

ANSI DOC 

APA DOJ 

APSP DOL 

ASHRAE · DOTn 

ASTM FEMA 

AWC GBI 

DOWNLOAD YOUR STANDARDS TODAY! 
WWW.ICCSAFE.ORG/BOOKS 
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GYPSUM 

HUD 

ICC 

ISO 

NSF 
SMACNA 

USC 

14-09376 
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---• CODE COUNCI[ · PeopleHelpingPeopleBuildaSaferWorld® 

Growing your career is what 
ICC Membership is all about 
As your building career grows, so does the need to expand your code knowledge and job skills. Whether 
you're seeking a higher level of certification or professional quality training, Membership in ICC offers the 
best in I-Code resources arid trainingfor growing your building career today and for the future. 

• Learn new job skills to prepare for a higher level of responsibility within your organization 

•· Improve your code knowledge to keep pace with the latest International Codes (I-Codes) 

• Achieve additional ICC Certifications to open the door to better job opportunities 

Plus, an affordable ICC Membership provides exclusive Member-only benefits including: 

• Free code opinions from I-Code experts 

• Free I-Code book(s) to new Members* 

~ Access to employment opportunities in the ICC Career Center 

• Discounts on professional training & Certification renewal exams 

• Savings of up to 25% off on code books & training materials 

• Free benefits - Governmental Members: Your staff can receive free ICC benefits too* 

• And much mqre! 

Join the International Code Council (ICC) and start growing your building career now! 
Visit our Member page at www.iccsafe.org/membership for an application. 

*Some restrictions apply. Speak with an ICC Member Services Representative for details. 
14-09333 



BOARD of SUPERVISORS 

October 6; 2016 

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

Dear Ms. Gibson: 

CityHall . 
Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 

· Fax No. 554-5163 
TDD/TTY No. 554-5227 

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

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

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

File No. 160946 
Ordinance repealing the 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to foiward 
the legislation to the California Building Standards Commission as required by 
State law: 
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File No. 160947 
Ordinance enacting a 2016 San Francisco Existing Building Code consisting of 
the 2016 California Existing Building Code with . San Francisco amendments; 
adopting environmental findings and findings of local conditions· under the 
California Health and Safety Code; providing for an operative date of January 1, 
2017; and directing the Clerk of the· Board to forward the legislation to the 
California Building Standards Commission as required by State law. 

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

File No. 160949 . 
Ordinance repealing the 2013 Mechanical Code in its entirety and enacting a 

· 2016 Mechanical Code consisting of the 2016 California Mechanical Code as. 
amended by San Francisco; adopting environmental findings and findings of local 
conditions under the California Health and Safety Code; providing an operative 
date of January 1, 2017; and directing the Clerk of the Board of Supervisors to 
forward the legislation to the California Building Standards Commission as 
. required by State law. 

File N·o. 160950 
Ordinanc~ repealing the 2013 Plumbing Code in· its entirety and enacting a 2016 
Plumbing Code consisting of the 2016 California Plumbing Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
.under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to forward 
the legislation to the. California Building Standards Commission as required by 
State law. 

This legislation is being transmitted to you for environmental review. 

Attachment 

Angela Calvillo, erk of the Board . . 

r/lt- By:~inera, Legislative Deputy Director 
Land Use and Transportation Con:imittee 

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

2 
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. City and County of San Francisco 
Department of Building Inspection 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

August 26, 2016 ~' WJ 
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Angela Calvillo, Clerk of the Board 
Board of Supervisors 
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#1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4689 

Dear Ms. Calvillo: 
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Attached please find an original and two copies (1 electronic CD) of seven proposed ordinances 
(approved by the Building Inspection Commission on August .17, 2016) forthe Board of 
Supervisors approval, which repeal the San Francisco amendments to the 2013 California Building 
Standards Codes and adopt replacement amendments to the new 2016 California Building 
Standards Codes effective January 1, 2017. (One copy of these 2016 California Building 
Standards Codes are hereby provided for your reference in the form of each California adopted 
model code and their associated California amendments to them.) 

The following is a list of accompanying documents: 

1) Approval letter from the Building Inspection Commission 
2) Exhibit A, Standard Findings 
3) San Francisco Building Code Ordinance, Legislative Digest (Includes Residential Code 

below), Findings, proposed amendment text (Building) 
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4) San Francisco Building Code; Residential Building Requirement~ Ordinance, Legislative 
Digest (included in Building Code above). Findings, proposed amendment text. (Residential) 

5) San Francisco Existing Building Code Ordinance, Legislative Digest, Findings, proposed 
amendment text. (Existing Building) 

6) San Francisco Electrical Code Ordinance, Legislative Digest, Findings, proposed 
amendment text (Electrical) 

· 7) San Francisco Mechanical Code Ordinance, Legislative Digest, Findings, proposed 
amendment text (Mechanical) · 

8) San Francisco Plumbing Code Ordinance, Legislative Digest, Findings, proposed 
amendment text (Plumbing) · . 

9) San Francisco Green Building Code Ordinance, Legislative Digest, Findings, proposed 
amendment text (Green), Cost effectiveness study. 

In order for the San Francisco code amendments to coordinate with the California codes, which have 
an effective date of January 1, 2017, the timeline for approval and adoption requires that the codes be 
submitted to the Board of Supervisors on or before August 29, 2016 for introduction and assignment to 
the Land Use Committee (on September 6, 2016), a thirty-day review and comment period follows 
prior to hearing at the Land Use Committee on October 17, 2016. When approved, it is proposed that 

Technical Services Division 
1660 Mission Street - San Francisco CA 94103 

Office (415) 558-6205- FA.fi1?§> 558-6401 -www.sfdbi.org 
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Angela Calvillo, Clerk of the Board Page 2of2 ·August 26, 2016 

the Board of Supervisor agendize Readings on October 25, 2016 and November 1, 2016. Upon their 
approval, the ordinances will be forwarded to the Mayor for signature within 1 O days, followed by a 30-
day wait period (ending approximately December 12, 2016) before filing with the California Building 
Standards Commission to become effective for an implementation date of January 1, 2017. 49 person may be contacted regm"ding this matter: 

Kirk Means, Building Inspector 
Technical Services Division 
Department of Building Inspection 
Phone: (415) 575-6832 
Fax: (415) 558-6401 

Attachments: As stated 

Technical Services Division 
1660 Mission Street - San Francisco CA 94103 

Office (415) 575-6205- FAX (415) 558-6401 -www.sfdbi.org 
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1. General 
a. Approval_ letter from the Building Inspection Commi~sion 
b. Exhibit A- Standard Findin~s 

2. Building Code 
a. Legislative Digest 
b. San Francisco Building Code Ordinance 
c. _Findings 
d. San Francisco Building Code Amendments 

3. Residential Code 
a. Legislative Digest (Included in Building Code Digest above) 
b. San Francisco Building Code; Residential Building Requirements Ordinance 
c. Findings - See Chapter 36 of the Building Code Findings 
d. Residential Building Requirements - See Chapter 36 of the San Francisco Building Code 

4. Existing Building Code 
a. Legislative Digest 
b. San Francisco Existing Building Code Ordinance 
c. Findings 
d. ·San Francisco Existing Building Code Amendments 

5. Electrical Code 
a. Legislative Digest 
b. San Francisco Electrical Code Ordinance 
c. Findings 
d. San Francisco Electrical Code Amendments 

6. Mechanical Code 
a. Legislative Digest 
b. San Francisco Mechanical Code'Ordinance 
c. Findings 
d. San Francisco Mechanical Code Amendments 

7. Pl.umbing Code 
a. Legislative Digest 
b. San Francisco Plumbing Code Ordinance 
c. Findings 
d. San Francisco Plumbing Code Amendments 

8. Green Code 
a. Legislative Digest 
b. San Francisco Green Building Code Ordinance 
c.· Findings 
d. San Francisco Green Building Code Amendments 
e. Cost Effectiveness Study 
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