
MIDDLEBftOOM ~ LOUDE 
Structural Engineers 

1. Project No. 6977 Sub-Project No: 00 

( 
PROJECT DATA SHEET 

Date: 1 /19/05 ----
2. Project Name: 301 MISSION STREET - PEER REVIEW · 

3. Location: SF 

Primary Code: 220 ----
4. Client: MILLENIUM PARTNERS 

Type: PEER REVIEW/HI-RISE OB 

Secondary Code(s): HOS ----
Full Name 
Street & Ste. 
City/State 
Attn: 

735 MARKET STREET, 3Ro FLOOR 
SAN FRANCISCO Zip 94103 
STEPHEN M. PATTERSON Client Job No. 

------~--

5. Owner: Name 
Street & Ste. 
City/State 

6. Proj~( Statistics: 

MILLEN I UM PARTNERS 

Total Estimated Construction Cost: 
No. of Structures: 
Total Gross Area: 
No. of Stories - Above Grade: 

Below Grade: 
Estimated Completion Date: 
Bldg. Type (Steel, Concrete, etc.): 

7. Description of Services for Billing: STRUCTURAL ENGINEERING PEER REVIEW 

8. Labor Biiiing: Maximum Amoun~ $60,000 Estimated Amount: 

A. Normal Rates and Multipliers Yes: 181 No: D 
Different Rates (indicate) 

Different Multipliers (indicate) 
B. Normal Reimbursables Yes: 181 No: D 

Different Reimbursables (indicate) 

9. F•e Billlng: 

A Fee billing schedule (Attach, If applicable.) 

B. Fee Billing by Phase: Lump Sum Fee Amount: 
SD (Schematic Design) % or Amount 
DD (Design Development) % or Amount 
CD (Construction Documents) % or Amount 
BN (Bidding and Negotiation) % cir Amount 
CA (Construction Administration) % Qr Amount 
Other % or Amount 

10. Remarks: 

Zip ---'------

Project Manager: _H_._P_A_N_N_U _______________ Approval: --~~°'-.4J_~=-...... ,.........--
,/" 

Accounting ____ Contract File _V __ · _ 
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' MIDDLEBROOk + LOUIE 

Structural Engineers 
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Ph.iOJECT DATA SHEET 

1. Project No. 6977 Sub-Project No: 01 Date: 12/21/05 ----
2. Project Name: 301 MISSION ------------------------------ --
3. Location: SF 

Primary Code: 

Type: ~------------­
Secondary Code(s): 

4. Client: 

5-. Owner: 

Full Name 
Street & Ste. 
City/State 
Attn: 

Name 
Street & Ste. 
City/State 

6. Project Statistics: 

----
MILLENNIUM PARTNERS 
735 MARKET STREET, 3Ru FLOOR 
SAN FRANCISCO 
CHRIS VAUGHN-HULBERT Client Job No. 

Total Estimated Construction Cost: 

No. of Structures: 
Total Gross Area: 
No. of Stories - Above Grade: 

Below Grade: 
Estimated Completion Date: 

Zip 94103 

---------

Zip ---- ---

Bldg. Type (Stee~. Concrete, etc.): ~~~~~~~~~~-st\tll6~ 

7. OescrlPtJon of Services for Biiiing: STRUCTURAL ENGINEERING REVIEW OF .... IMPACT 

ON CAL TRAN BUILDING 

8. Labor Billing: Maximum Amount · $fiOOO EStimated Amount: 
~""-'-'-------~ 

A Normal ·Rates and Multipliers 
Different Rates (indicate} 
Different Multipliers Ondicate) 

B. Normal Relmbursables 
Different Reimbursables {indicate) 

9. Fee Billing: 

Yes: 181 

Yes: 181 

A Fee billing schedule (Attach, If applicable.) 
B. Fee Billing by P~ase: Lump Sum Fse Amount: 

No: 

No: 

D 

D 

SD (Schematic Design) % -------
DD (Design Development) % -------
CD (Construction Documents) % ___ _ __ _ 

BN (Bidding and Negotiation) % -------
CA (Construction Administration) % -------

Other % -------

10. Remarb: 

or Amount 
orAmourit 
or Amount 
or Amount 
or Amount 
or Amount 

--------

Project Manager: H. PANNU Approval: ('\~ _ () ,_:_:_:__:_:_.::...:..:...=..-------~~~---- ~ 

Accounting ___ _ Contract File ___ _ 
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December 14, 2005 

Chris Vaughn-Hulbert 
Millennlum Partners 
735 Market Street, 3rd floor 
Dan·Francisco, CA 94103 

MILLENNIUM PARTNERS PAGE 01 

0i1• .. · 01 

RE: Structural Engineering Services Proposal for review of shoring impact on CAL TRAN building 
301 Mission Street, San Francisco 

CHRIS, thank you for requesting our proposal for struciural engineering service for the reference 
ptoject. 

IJeMS 

• To review the impact of shoring and about 10 to 12 feet of excavation on the CALTRAN building 
on the south side of property. In addltJon, we wfll flll out CAL TRAN form about our findings. Our 
fee estimate to review and prepare CAL TRAN form on T&M basis N.T.E is .................... : $ 5,000 

Changes in direction given to M + L which cause slgntticant rework will be brought to your attention. 
Such additJonal compensation wlll be based on M + L's billfng rates. 

The stated fees include such things as telephone, postage and the like. We would Ilka to be 
reimbursed for any printing cost, travel and subsistence (if required), express mail, exptess 
deliveries, etc. 

Billing to Miller'lnium Partners for services compreted will be made at completion of work_ or at 
appropriate progress points. 

Ct-fRJS, we are ,pleased to proVida the proposal far the above Items and we look forward to 
contir)uing a·long working relationship with you. 

Please let U$ know tf you have any questions. 

MIDDLEBROOK+ LOUIE 

Hardfp S. Pannu, S.E. 
Principal 

HSP/rhc 

for MILLENNIUM PARTNERS 

-4#r 
Sign 

~ /lallec$dn · 
Typedeffie, Title 7 



M.ILLENNfUM PARTNERS 
735 Muk:ec Sere&, 3 Floor 
Soo Francisco, CA 94103 
415..537.3890 Tel 
415.537.3895 Fax 
SPacceraoll@MUlr;oniuml'tts.cam 

FACSIMILE TRANSMITTAL SHEET 

DA'IB: January 18, 200S 

tO; Hardip Pannu 

F!.XNO.: 415.411.9099 

Fl.OM: Steve Patterson 4. 
ru;; Proposal Acceptance 

TOTAL PA<:t1${S) 6 including eove.r 

[JUROBNT 
OPr...:6.ASB HANDU: 

QFOR YOUR INFORMATION 
OPER YOURREQl.JEST 

NOTBS/COMMBNTS: 

See attached. 

S~3Nl~~d WflI""811IW 

0POR REVIEW I COMMENT 
~FOR YOUR. FILBS 



·.[ME] 
MILLENNIUM PARTNERS 
735 Market Setter, 3 td PIO<.>r 
San Jlc:mdu:o, GA 94 iO!l 

-'15 . .593.HOO Tel 
415,537.3895 ffllC 

Bvo;(Ull 

January 18, 2004 

Mr. Hardlp Pannu 
Mlddlebrook +·Louie • 
One Bush ·Street, Suite 250 
San Francisco, CA 94104 

RE: 301 Mission Street, San Francisco 
Structural ·Engineering Peer Review Services 

Dear Harelip, · 

. I am pleased to award Middlebrook + Louie, the Structural Engineering P~r Review Services for 
the 301 Mission Street project, In San Francisco. The Services provided will be In accordance 
with your proposal dated December 17, 2004 which I have approved and attached for reference. 

I very much look forward to working with yourself and team to deliver a very exciting project. I Will 
contact you shortly to coordinate the "Kick-off' meeting with the project team. 

Please do not hesitate fb contact me at anytime on the numbers listed above and on my attached 
business card. 

Yours truly, 

4p 
Steve Patterson 
Millennlum Partners 

Cc: CS-011 Structural Peer Review 

Miami New Yo>rl! 

SCl~d WOI""'311IW 
s.n fotancieco 

051GPLZ5i:P 
Willi.ne t1111, f>.C. 

vE=s1 s00z1a1110 
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~ lLlll "ilf9 .. MIDDLEbROOK + 
Struetoral Engineers 

December 17, 2004 

Stephen M. Patterson 
Miiiennium Partners 
735 Matket Street, 3nf floor 
San Francisco, CA 94103 

RE: Structural Engineering Services Proposal 
301 Mission street - Peer Review 
San Francisco, Califomla 

L'S- 0\1 

One Bu&h Street 
Suite 2.50 
San Fn:mdsco, CA 9.d 104 
415.477.9000 
Fax 415.471. 9099 
emQil mlbox@MplusLmm 

.lost:1n J.C. l.ouie, S.E. 
RA>ngfd F. Middl~rook, S.E. 
Hardi!> S. PoMu, S.E. 
Robert D. McCartney, S,E, 
Jeppe ltmeto, EUR ING, S.E. 
Navin R. Amin, S.E, 

SiEPHEN, tha!'lk you for including Middlebrook -1· Louie: fot the peer review of the referenced project 
Before geWng Into our proposal, I'd Ilka to briefly describe some quallfled and capable peer review 
experience. 

• 560 Mission Street Design Review: design review for the Department of Buildlng,_lnspection, San 
franc.fsco City & County. 

-.. 675 Market Stre_et (San Francisco): peer review of a high rise office building. 

• "The Century'' {San Francisco): peer review of a 50-story condo-tower. 

• 225 W. Santa_ Clara (San Jose); Schematic Design of a 16-story office building. ihis proje«t 
also entailed peer review of the final design. 

• 819 Virginia Street Design Review, City of Seattle: a 34~sto'ry reinforced concrete mixed~uee 
·tower, With 9 --floors for parking and the remaining floors for residential use. The gross area of the 
building Is 360,000 sq"'are feet with the top.of the building approaching 450 feel. 

• 700 OJive I 1700 - 7th Street, City of Seattle: design analysis of a 23-story office tower with 7 
basement levels for parking; 700,000 gross square feet The building Is of ·Composite 
construction. 

• 600 Van Ness (San Franclsoo): Peer review services for a 16-story assisted living residential 
tower. 

• 1017 Van Ness (San Francisco): Structural value engineering and peer review services for a 14-
story residential project; 250,000 sf. · 

• San Francisco Redevelopment Agency: M + L performed a load analysis of Marriott Hotel's 
underground t10llroom complex to support Sony' Matteon Center. 

• Cathedral Hill Apartments And Retall (San Francisco): Structural review resulting In minor 
modifications to original design. 

• Scanticon Conference Center (Denver, Colorado): Structural review and analysis of suspended 
preeast reinforced concrete walkWays located above one another. 

These and a multitude of others demonstrate that M + L has lot of peer review experience 

Second, In addition to the projects llsted above, M + L has a great deal of experience .with large l;lnd tall 
projects In sel'Smic zone 4, generally in the Say Araa. These Include a h~lf dozen of the high rise office 
buildings recently built In San Francisco and Oakland. .on the list would be the "W" Hotel, the 26 story, 
101 Second St., the 23 story 150 California, the 26 story 535 Mission Street. the 26 story One Second 
Strnet all In San Francisco, and the 22 story E:llhu M. Harris State Office Building in Oakland. · 

Hera then Is our proposal: A~ 
1/!gf( 

£0 3!:)\;ld S~3Nl~d l'ITTI1'1'1311I~ 09l6t>Lz:Slt> 
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MIDDLllSROOK + LOUii 
Structural Engineers 

Stephen M. Patterson 
December 17, 2004 

Page2 of3 

SERVICES TO BE PROVIDliQ (In general accord with SEAOC Guidellhes) 

A Consideration of Design Criteria and configuration with respect to: 

1. Architectural/functional constraints. 

2. Site topography, solls1 and adjacent property constraints. 

3. Environmental effects such as wind and earthquake forces. 

B. Performance evaluation, Including the following: 

1. structural servlceability including defl~ction, lateral drift, and other movement. 

2. Vibration • 

. 3. Crack control. 

4. Foundation movement. 

5. Effect of deflec11on, lateral drift, and other movement on non-structural elements such as 
roof top units, etc., excluding building skin. · 

a. Wind and earthquake. 

C. Structural System 

1. Ability of select1:1d structural material~ and framing systems to meat performance criteria 
~IHi given lo~ds end configuration. 

2. Degree ot redundancy. ductility, and compatibility, particularly in relation to lateral forces. 

3. Appropriateness of member sizes and focatlons. 

4. Appropriateness of foundation type and design. 

5. Compatibility of structural system and non~structural ele_ments excluding building skin. 

6. Detalllng of the structural system. 

7. Basic constructablllty of structural elements and connections. 

D. Detailed Design 

1. Spot checking of s.tructural celculatlons and/or optional independent calculations tor lateral 
components, diaphragm design, etc. 

2. Struotural design drawings and specifications for adequacy, clarity, basic constructablllty. 
and testing and Inspection requirements. · 

M + L Wiii discuss the findings with the Engineer of Record as the review progresses. Following the 
meetings and resoluUon of suggestions, M + L will prepare and present to the client a written report 
that covers all aspects of the Peet Review. 

lt Is Uhderstaod and agreed that the Peer Review is undertaken to enhance the quality of the design 
and to provide addltionaJ assurance regarding the performance of the completed project Although 
M + L will exeroise usual and ~ustornary professional care ln providing this review, the responsibility 
for the structural design remains fully with the Engineer of Record. Accordingly, the Owner agrees to 
indemnify and hold M + L harmless frorn and agalnst any and all cialms, llabilitles, demands, losses, 
damages, and costs (collectively, "Losses"), lncludlng but not limiled to costs of defense, arising out 
of or in any way connected wlth this project excepting only tMss losses arising out of the sole 
negllgen':'EI of the l='eer Reviewer establlshed by the court of law. 

P0 39'Qd 09t6Pll9!P 
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••••• MIDDLIBRODK + LOUH 
Strvctvral Engineers 

Ste~hen M. Patterson 
December 17, 2004 

Page 3 of3 

PROJECT DESCRIPi!ON 

The project conslst.S of a 60 story tall resldentlal concrete building and an 11 story tall lowrlse 
building. There is 5-story basement below the buildings. The fee is based upon Design oev1;1lopment 
structural set provided by Desimone Consulting Engineers, printed on December 15, 2004. 

FEE DAT~ 

Basic compensation to M + L for the above descrlbed Services and Project Description for the 
building(s) proper shall ba on Time and Material basis, not to exceed .................... ................. $60,000 

If design Input from M >+- L Is desired during the completion of construction document phases, we 
would be happy to participate In that for an additional fee. The fee amount wlll depend on the scope 
.of s.orvlces desired. 

Any significant change (increase or decrease) In the "Services To Be Provided" may cause the fees 
shown above to be adjusted, as agreed between the parties. · 

Changes in . direction given M + L which cause significant fttWork will be brought to Miiiennium 
Partners attention. Additional compensation for any such changes wm be negotiated, and authorized 
amounts wlll be bllled monthly as they accrue. Such additional compensation may be based on 
M + L's Biiiing Rates, oopy attached. 

The staied ·fees Include travel within the San Francisco Bay Area, telephonic, communicatlons, 
postage and the llke . . We would like to be reimbursed for any long distance travel and subsistence 
required, eXpress·mall, express deliveries, etc. 

•· 13111ing to Millennium Partners for services completed will be made monthly, or at appropriate progress 
points: 

STEPHEN, please let me know ff yo'u have any questions or changes that you would like me to make to 
our proposal so that I can amend It accordrngly. · 

MIDDLEBROOK+ LOUIE 

~~+-
Hardlp S. Par.mu, S.E. 
Principal 

/hsp 

90 391;1d S~3Nl~d WnI"8'13'TlH'J 
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MllDDLll DROOK • ).OUU 
Structvral Enginelilrs . 

2004 HOURLY BILLING RATES 

Prtnclpal 

Project Manager I Structural Engineer 

Civil Engineer 

Design Engineer 

Construction Administrator 

Senior CAD Drafter 

CAD Drafl;er 

Junior CAO D~fter 

Administrative Staff 

$1.65.QO - $260.00 

$150.00 - $185.00 

$120.00-$140.00 

$ 85.00 - $110.00 

$110.00- $130.00 

$110.00-$155.00 

$ 85.00- $105.00 

$ 65.00 • $ 80.00 

$ 65.00- $105.00 

Note: Hourly Billing Rates are adjusted at the beginning of each calendar year. 

d~ 

·,• 

j;s(t;~ 
. ·-···· -· .. ··-· -··-·--.. -..__. ... --·-· ,._, ......... _,...,,...,_.-, ... ·-··-......--..... ... ·-- ----""'-'·--- ---·----·~·------:---......... -

90 39\fd ~3N.Ll!ll;!d WflINN3ll!W pg:51 500~/81/!0 



._ .. MIDDLEBROOK + LOUIE 
Structural Engineers 

December 17, 2004 

Stephen M. Patterson 
Millennium Partners 
735 Market Street, 3rd floor 
San Francisco, CA 94103 

RE: Structural Engineering Services Proposal 
301 Mission Street - Peer Review 
San Francisco, California 

One Bush Street 
Suire250 

San Francisco, CA 94104 
415.477.9000 
Fax415.477.9099 
email mlbox@MplusLcom 

Jason J.C. Lauie, S.E. 
Ronald F. Middlebrook, S.E. 
Hardip S. Pannu, S.E. 
Robert D. McCartney, S.E. 
Jeppa lamn, EUR ING, S.E. 
Navin R. Amin, S.E. 

STEPHEN, thank you for Including Middlebrook + Louie for the peer review of the referenced project. 
Before getting into our proposal, I'd like to briefly describe some qualified and capable peer review 
experience. 

• 560 Mission Street Design Review: design review for the Department of Building Inspection, San 
Francisco City & County. 

• 575 Market Street (San Francisco): peer review of a highrise office building. 

• "The Century" (San Francisco): peer review of a 50-story condo tower. 

• 225 W. Santa Clara (San Jose): Schematic Design of a 16-story office building. This project 
also entailed peer review of the final design. 

• 819 Virginia Street Design Review, City of Seattle: a 34-story reinforced concrete mixed-use 
tower, with 9 floors for parking and the remaining floors for residential use. The gross area of the 
building is 350,000 square feet with the top of the building approaching 450 feet. 

• 700 Olive I 1700 - 7th Street, City of ~eattle: design analysis of a 23-story office tower with 7 
basement levels for parking; 700,000 gross square feet. The building is of composite 
construction. 

• 600 Van Ness (San Francisco): Peer review services for a 15-story assisted living residential 
tower. 

• 1017 Van .Ness (San Francisco): Structural value engineering and peer review services for a 14-
story residential project; 250,000 sf. 

• San Francisco Redevelopment Agency: M + L performed a load analysis of Marriott Hotel's 
underground ballroom complex to support Sony' Metreon Center. 

• Cathedral Hill Apartments And Retail (San Francisco):. Structural review resulting in minor 
modifications to original design. 

• Scanticon Conference Center (Denver, Colorado): Structural review and analysis of suspended 
precast reinforced concrete walkways located above one another. 

These and a multitude of others demonstrate that M + L has lot of peer review experience 

Second, in addition to the projects listed above, M + L has a great deal of experience with large and tall 
projects in seismic zone 4, generally in the Bay Area. These include a half dozen of the high rise office 
buildings recently built In San Francisco and Oakland. On the list would be the "W" Hotel, the 26 story, 
101 Second St., the 23 story 150 California, the 25 story 535 Mission Street, the 26 sfory One Second 
Street all in San Francisco, and the 22 story Elihu M. Harris State Office Building in Oakland. 

Here then is 'our proposal: 
- ' 



~·· MIDDLIBROOK -t ·LOUil 
Structural Engineers 

Stephen M. Patterson 
Decernber17,2004 

Page 2of3 

SERVICES TO BE PROVIDED (In general accord wjth SEAOC Guidelines) 

A. Consideration of Design Criteria and configuration with respect to: 

1. Architectural/functional constraints. 

2. Site topography, soils, and adjacent property constraints. 
' 

3. Environmental effects such as wind and earthquake forces. 

B. Performance evaluation, including the following: 

1. Structural serviceability including deflection, lateral drift, and other movement. 

2. Vibration. 

3. Crack control. 

4. Foundation movement. 

5. Effect of deflection, lateral drift, and other movement on non-structural elements such as 
roof top units, etc., excluding building skin. 

6. Wind and earthquake. 

C. Structural System 

1. Ability of selected structural materials and framing systems to meet performance criteria 
with given loads and configuration. 

2. Degree of redundancy, ductility, and compatibility, particularly in relation to lateral forces. 

3. Appropriateness of member sizes and locations. 

4. Appropriateness of foundation type and design. 

5. Compatibility of structural system and non-structural elem«;ints excluding building skin. 

6~ Detailing of the structural system. 

7. Basic constructability of structural elements and connections. 

D. Detailed Design 

f.; 

1. Spot checking of structural calculations and/or optional independent·calculations for lateral 
.components, diaphragm design, etc. 

Structural design drawings and specifications for adequacy, clarity, basic constructability, 
and testing and Inspection requirements. · 

2. 

M + L will discuss the findings with the Engineer of Record as the review progresses. Following the 
meetings and resolution of suggestions, M + L will prepare and present to the client a written report 
that covers all aspects of the Peer Review. 

It is understood and agreed that the Peer Review Is undertaken to enhance the quality of the design 
and to provide additional assurance regarding the performance of the completed project. Although 
M + L will exercise usual and customary professional care in providing this review, the responsibility 
for the structural design remains fully with the Engineer of Record. Accordingly, the Owner agrees to 
indemnify and hold M + L harmless from and against any and all claims, .liabilities, demands, losses, 
damages, and costs (collectively, "Losses"), including but not limited to costs of defense, arising out 
of or in any way connected With this project excepting only those losses arising out of the sole 
negligence of the Peer Reviewer established by the court of law. 



~·· MiDDLliBROOK + LOUIE 
Structural Engineers 

Stephen M. Patterson 
December 17, 2004 

Page 3of3 

PROJECT DESCRIPTION 

The project consists of a 60 story tall residential concrete building and an 11 story tall lowrise 
building. 'There is 5-story basement below the buildings. The fee is based upon Design Development 
structural set provided by DeSimone Consulting Engineers, printed on December 15, 2004. 

FEE DATA 

Basic compensation to M + L for the above described Services an.d Project Description for. the 
building(s) proper shall be on Time and Material basis, not to exceed · ................................. ... . $60,000 

If design input from M + L is desired during the completion of construction document phases, we 
would be happy to participate in that for an additional fee. The fee amount wUI depend on the scope 
of services desired. 

Any significant change {increase or decrease} in the "Services To Be Provided• may.cause the fees 
shown above to be adjusted, as agreed between the parties. 

Changes in direction given M + L which cause significant rework will be brought to Millennium 
Partners attention. Additional compensation for any suCh changes Will be negotiated, and authorized 
amounts wlll be billed monthly as they accrue. Such additional compen~atlon may be based on 
M + L's Billing Rates, copy attached. · 

The stated fees includ~ travel within the San Francisco Bay Area, telephonic, communications, 
postage and the like. We would like to be reimbursed for any long distance travel arid subsistence 
required, express mail, express deliveries, etc. 

Billing to Millennium Partners for services completed will be made monthly, or at appropriate progress 
points. 

'STl:PHEN, please let me know if you have any questions or changes that you would like me to make to 
our proposal so that I can amend it accordingly; 

MIDDLEBROOK+ LOUIE 

~~+--
Hardlp S. Pannu, S.E. 
Principal 

/hsp 



••• M I DDL ll DROOK .;. a.ou a; 
Structural Engineers 

2004 HOURLY BILLING.RATES 

Principal 

Project Manager I Structural Engineer 

Civil Engineer 

Design Engineer 

Construction Administrator 

Senior CAD ·Drafter 

CAD Drafter 

Junior CAD Drafter 

Administrative Staff 

$165.00 - $260.00 

$150.00- $185.00 

$120.00 - $140.00 

$ 85;00-$110.00 

$110.00 - $130.00 

$110.00 - $155.00 

$ 85.00 - $105.00 

$ 65,00 - $ 8Q.00 

$ 65.00 - $105.00 

Note: Hourly Billing Rates are adjusted at the beginning of each calendar year. 

~ 



M I DDL llROOK + LOUii 
Structural Engineers 

June 26; 2006 

Hanson Tom 
City a_nd County of San Francisco 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

RE: 301 Mission Street - Peer Review - Pff anchor detail 
San Francisco, Oalifornia 
M + L Job #ffl977 

One Bush Street 
Suite 1300 
Sal) Francisco, C.A 94104 
A 15.477. 9000 
fax A 15.477. 9099 
www.Mpluslcom 

Jason J.C. Louie, S.E. 
Ronold F. Midclebrook, S.E. 
Hordip S. Ponnu, 5.E. 
Robert D. Mc:Cortney, S.E. 
.Jeppe l.orsen, EUR ING, S.E. 
Navin R. Amin, S.E. 
Carlos Y.l Chang, S.E. 
Edward X. Qi, Ph.D., S.E. 
Roumen V. Mladjav, S.E. 

As a follow up to our final peer review letter dated June 12, 2006, we are writing this letter to state our 
understanding of the PfT anchors in the slab near a shear wall. Should you have any questions, don't 
hesitate to call us. 

The slab design should Include appropriate reinforcement for gravity dead and live loads and the 
connection to the shear wall should meet the deformation compatibility criteria per CBC section 1633.2.4. 
The building code provides guidelines for post-tensioned and regular cast in place slab design. In our 
opinion these systems can be mixed and as long as the code requirements are met for each of the 
system, the slab design should be acceptable. The placement of PfT anchors in the slab, outside of the 
shear wall effects the slab shortening due to shrinkage, but the slab to shear wall connection can be 
designed without the Post Tensioning ca_Qles being taken through the wall. The engineer of record has 
completed the design of tl)e structure and upon verification of the design by a plan checker, the building 
permit should be Issued. 

The scope of Middlebrook+ Louie's (M + L) review was to provide a professional opinions on the design 
based on the Building Code design provisions. The review was limited to reviewing the structural system 
concepts and general design approaches for compliance with requirements of the building code. It was 
not intended for M + L to verify the validity and/or correctness of any particular numerical values in the 
design calculations. 

MIDDLEBROOK+ LOUIE 

kJ.\:> "',_,/___ 
Hardip S. Pannu, S.E. 
Principal 

HSP/rhc 

HPANNU@MPLUSl.COM 
WWW.MPLUSLCOM 

(H:\AOMIN\Jobll\69T7\Conu\082111lll Tom.doc) 



DESIMONE 

MINUTES 

NEW YORK 

MIAMI 

SAN FRANCISCO 

NEW HAVEN 

LAS VEGAS 

FROM: 
PROJECT NO.: 

DERRICK D ROORDA 
40698 

MEETING DATE: 07-15-2005 
MEETING TIME: 9:30 A.M. 

PROJECT NAME: 301 MISSION • STRUCTURAL DESIGN SERVICES 

MEETING LOCATION: SAN FRANCIS.CO DEPARTMENT OF BUILDING 
INSPECTION 

ATIENDEES: 
Gary Ho 
Hanson Tom 
Y.Y. Chew 

City and County of San Francisco · Department of 
Building Inspection 

P: (415) 558-6083 F: (415) 558-6686 

1660 Mission Street, 2nd Floor, San Francisco, CA 94 l 03 

Derrick Roorda 
Ronald Polivka 
Nicolas Rodrigues 

DeSimone Consulting Engineers, PLLC ~ San Francisco 
160 Sansome Street, 16th Floor, San Francisco, CA 
94104 

P: (415) 490-4305 F: (415) 398-9834 

Jack Moehle University of California, Berkeley - Earthquake 
Engineering Research Center 

P.: (510) 231-9554 F: (510) 231-9471 

1301 South 46th Street, Richmond, CA 94804-4698 

Steve Patterson Miiiennium Partners - San Francisco P: (415) 593-2500 F: (415) 537-3895 
735 Market Street, 3rd Floor, San Francisco, CA 94103 

Hardlp Pannu 
Dann. Botoshansky 

Middlebro.ok + Louie Structural Engineers P: (415) 477-9000 F: (415) 477-9099 
One Bush Street, Suite 250, San Francisco, CA 94104 

The following is not a comprehensive list of all comments made during the meeting, but rather is intended 
as a summary of key points of discussion and a list of action items to be addressed by various participants. 

No. Issue . 
01 Introductions of all attendees were made, and their roles in the project were 

explained. Of special note: 
• J.M. has been working with Desimone since July of 2004 and has been 

involved in the establishment of the design criteria and procedures. 

• M+L has been involved in the project since January of 2005 and are 
performing a peer review of the project. 

02 H.T. indicated that due to the involvement of J.M. and the peer review by M+L, he is 
satisfied with the design and review process that is in place. He further indicated that 
because of this process, and the fact that the design incorporates a dual system as 
required by the Code, additional peer review by other outside parties will not be 
required by'SFDBI. 

03 D.R. indicated that the peer review with M+L is ongoing and presented an updated 
summary of all comments and responses made by Desimone. D.R. pointed out that 
while several topics are still to be addressed, M+L has agreed that so long as the 
design .of the lateral system is not changed, there are no items standing in the way of 
their recommending that a foundation permit be issued. 
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DESIMONE 

H.T. had the following requests of the design and review team comprised of 
DeSimone, J.M., and M+L: 

• SFDBI should be copied on all correspondence exchanged between the 
various parties 

• The design and review process should culminate with a binder containing a 
summary of the discussions, as well as all correspondence that was 
exchanged 

• SFDBI should be invited to attend periodic meetings with the team 
H.T. indicated that the site permit, foundatiqn permit, and superstructure permit 
drawing sets should include a separate drawing outlining the structural design 
criteria. That sheet should also contain copies of letters from both J.M. and M+L. For 
the site permit application, these letters should state the author's acceptance of the 
design criteria. For the foundation and superstructure applications, additional letters 
should be provided to state the author's acceptance of the design criteria, and 
should state that the author recommends that the permit be granted. It may be 
permissible for the lett.ers to indicate that the author's recommendations are 
conditional upon certain issues. In such an event, SFDBI would follow up with 
DeSimone to insure that these conditions had been met. 
D.R. presented an overview of the structural design, including that of the foundation. 
Special mention was made of the capacity design approach used to limit the 
amount of force transferred from the outriggers to the outrigger columns through the 
use of link beams with diagonal reinforcing. D.R. explained that the outrigger columns 
have been designed to remain elastic when subjected to the full demand of all · 
outriggers, including overstrength considerations, in addition to tributary gravity loads. 
H.T. indicated that he liked the fact that the building includes a dual system. H.T. and 
G.H. inquired about the use of diagonal reinforcing in the outriggers and agreed that 
the approach was good for understanding the capacities of these elements. H.T. 
asked J.M. to review the detailing of the outriggers. 
D.R. discussed the steel link beams used within the core walls and explained that they 
had been designed per AISC requirements for "links" in EBF's. 
D.R. indicated that, per J.M.'s suggestion and in addition to the criteria specified by 
the UBC, the building has been designed for the drift criteria specified by the 2003 
NEHRP provisions. This approach utilizes a higher force level but allows the designer 
to ignore the effects of 53 mass eccentricity. H.T. requested that SFDBI be given a 
copy of the 2003 NEHRP provisions for review. 
D.R. indicated that the tower pile cap, which includes vertical shear reinforcing, has 
been designed for the capacities of the lateral system elements and that this is 
beyond the requirements of the code. J.M. agreed that this approach is desired. 
H.T. asked that J.M. and M+L review the foundation design and detailing. 
HT asked about wind loads. D.R. indicated that a wind tunnel study had been 
performed and that the forces were much lower than those resulting from seismic 
loading. H.T. requested a copy of the wind tunnel report and suggested that 
occupant comfort be addressed. D.R. indicated that wind drifts were below typical 
standards for high-rise buildings and that occupant safety has been considered . 
H.T. asked about detailing for PT slabs, specifically the connections to the shear core. 
The current drawings were reviewed. J.M. indicated that he was familiar with the 
concerns of SFDBI and would discuss this issue with Desimone. 
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PROJECT NAME: 301 MISSION - STRUCTURAL DESIGN SERVICES 

MEETING LOCATION: DESIMONE CONSULTING ENGINEERS, P.L.L.C. 
160 SANSOME ST., 16TH FLOOR 

ATIENDEES: 
Gary Ho 
Hanson Tom 
Y.Y. Chew 

Derrick Roorda 
Ronald Pollvka 
Nicolas Rodrigues 

Tony Sanchez-Corea 
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Jack Moehle 

Steve Patterson 

Hardlp Pannu 

SAN FRANCISCO, CA 94104 

City and County of San Francisco - Department of 
Building Inspection 
1660 Mission Street, 2nd Floor, San Francisco, CA 94 l 03 

Desimone Consulting Engineers, PLLC - San Francisco 
160 Sansome Street, 16th Floor, San Francisco, CA 
94104 

AR Sanchez-Corea & Associates, Inc. - San Francisco 
301 Junipero Serra Boulevard, Suite 270, San Francisco, CA 
94127 

University of Californla, Berkeley • Earthquake 
Engineering Research Center 
1301 South 46th Street, Richmond, CA 94804-4698 

Miiiennium Partners - San Francisco 
735 Market Street, 3rd Floor, San Francisco, CA 94103 

Middlebrook + Louie Structural Engineers 
One Bush Street, Suite 250, San Fra ncisco, CA 94104 

P: (415) 558-6083 F: (415) 558-6686 

P: (415) 490-4305 F: (415) 398-9834 

P: (415) 333-8080 F: (415) 333-8990 

P: (510) 231-9554 F: (510) 231-9471 

P: (415) 593-2500 F: (415) 537-3895 

P: (415) 477-9000 F: (415) 477-9099 

The following is not a comprehensive list of all comments made during the meeting, but rather is intended 
as a summary of key points of discussion and a list of action items to be addressed by various participants. 

No. Issue 
01 Introductions of all attendees were made, and their roles in the project were 

ex lained. 
02 H.T. explained that a lot has changed at SFDBI since we last met on July 15, 2005. 

There is an increased political interest in how high-rise buildings are designed and 
reviewed. More peer review meetings need to occur with the city's participation. 
D.R. explained that there have been no peer review meetings since our July 15 
meeting. and that SFDBI will be invited to attend all future meetings. 

03 S.P. indicated that the shoring work for the tower is complete, the soil mix wall is 
installed, and pile driving is to start the week of February 20. · 
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04 H.T. asked both J.M. and H.P. if they had reviewed the foundation permit package in NIA 
detail. Both J.M. and H.P. indicated that they had reviewed the foundation package 
calculation package, plans and details, and that they were satisfied that the 
foundation meets or exceeds the requirements set forth in the building code. 

05 D.R. indicated that because the design of the project complies with the code, it is 
permissible to take the results from a response spectrum analysis, combine them with 
gravity loads, and design the foundation for those forces. However, at the 
suggestion of J.M., the foundation has been designed for the capacities of the lateral 
system elements. This is beyond code, and insures extra capacity in the foundation . 

06 H.P. indicated that the foundation was designed for the capacities of the building NIA 
and so the foundation design was designed for more than what was required by 
code. In his opinion, this design philosophy was more than adequate . 

07 H.T. asked H.P. if Middlebrook had looked into the assumptions of the analysis m0del. NIA 
H.P. indicated that they looked into the analysis model created by Desimone and 
understands thet assumptions made. He further explained that in order to perform an 
independent check of DeSimone's design forces, M&L created their own analysis 
model. After comparing the two models, H.P. was satisfied that DeSimone's model 
was comparable. 

08 H.T. asked J.M. if he had looked into the assumptions of the analysis model. J.M. NI A 
explained that he had been advising during the inception of DeSimone's analysis 
model. He indicated that it is his recollection that many model assumptions had 
been changed and updated at his request. He also explained that the 301 model is 
Linear Response Spectrum Analysis, and that this type of model is different than the 
Non-Linear Time History Analysis models being used on other projects. The model 
used for 301 does not require as much scrutiny, and the models assumptions are 
mainly dictated by code. 

09 H.T. asked the peer reviewers if they required more time to perform an adequate NIA 
check of the design. Both H.P. and J.M. indicated that more time was not necessary, 
the foundation design meets or exceeds the codes requirements, and that they have 
provided letters indicating their positions on this matter. 

10 G .H. asked about effects of Transbay terminal on the project. S.P. and D.R. explained NIA 
the status of negotiations with the Transbay joint.Power Authority. H.T. indicated that 
it is not the responsibility of the design team or Jhe peer reviewers to review this 
information. 

11 H.T. asked about how the foundation was modeled and specifically asked about pier NIA 
springs in model, and interaction with the mid-rise building. D.R and N.R. explained 
that the buildings are completely separate. D.R. explained that Treadwell & Rollo 
were familiar with DeSimone's design procedures, have reviewed the design, and 
their letter is included on the foundation permit drawings. D.R. explained that T&R 
consider the pile cap to be supported almost continuously, much like a mat 
foundation, and that T&R recommended' it be analyzed as a mat with varying 
stiffness under different areas, according to the expected displacements. D.R. and 
N.R. explained that an area spring matching the overall foundation stiffness was used 
in the ETABS analysis for the superstructure. H.T. asked J.M. if this was done properly, 
and J.M. responded that he thought the assumption was appropriate. H.P. indicated 
that they M+L made their own ETABS model to check this assumption and agreed 
that it is appropriate. 
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H.T. asked both J.M. and H.P. if they had checked calculations specifics, including 
rebar quantities. H.P. indicated that that level of review was beyond a peer review 
level and therefore outside their current scope of services. H.P. further indicated that 
if the city was interested, his firm could provide a plan check level of review under an 
additional scope of services. J.M. indicated that he too could provide a plan check 
level of review, but this more detailed level of review is also outside his current scope 
of services. J.M. indicated that this level of review is beyond what has been asked 
by SFDBI of peer reviewers for other high-rise projects in the city. 
Y.Y.C. suggested that Desimone meet with G.H. and explain the building design 
procedures for the superstructure in more detail. H.P and D.R. agreed that this may 
help speed the SFDBI review process. 
H.T. requested that H.P. and J.M. bring the drawings they reviewed for the foundation 
permit submittal to SFDBI to compare with the official permit drawing set. A meeting 
time was set for 2/16/05 at 2pm at D.B.I. D.R. indicated that he would attend the 
meeting also. H.T. indicated that once this was complete the foundation permit 
would be issued. 
H.T. requested that DeSimone meet with SFDBI to discuss criteria and procedures 
used to design the superstructure. Meeting was set for 2/22/06 at 2pm at SFDBI 
D.R. requested that a superstructure peer review meeting be scheduled. Meeting 
was set for 3/9/06 at 2pm at DeSimone's office. 
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June 12, 2006 

Steve Patterson 
735 Market Street, 3rd Floor 
San Francisco, CA 94103 

RE: 301 Mission Street - Peer review, Final. 
San Francisco, California 
M + L Job #6977 

We have completed the peer review of the super structure design prepared by Desimone Consulting 
Engineers for the 301 Mission Street project dG1ted May 26, 2006. Our peer review included only the 
review of 58-story tower. The engineer of record's decision was to design this building to conform to the 
2001 San Francisco Building Code and our peer review followed the same approach. 

Our entire peer review comments and responses are included in the two binders (Peer Review 1 and 2, 
dated May 31 5

\ 2006) compiled by DeSimone Consulting Engineers. 

• Our peer review included key details and major components of the building system, such as design of 
shear walls and shear links, design of moment frames, column shortening etc. There were two 
comments (comment 11 and 20) where the engineer of record took exception to our suggestions. 
Based on our review of the project, it is our opinion that the design of the tower follows the general 
principals of engineering design and after the plan check review by the City a permit can be issued for 
construction. 

':"~ • We were not asked to review the effects of the Transbay Terminal project on this project. 

The engineer of record has completed the design of the structure. It 1-s our understanding that the scope 
of Middlebrook + Louie's (M + L) review was to provide our professional opinions on the design based on 
the Building Code design provisions. We also understand that M + L's review is limited to reviewing the 

' •structural system concepts and general design approaches for compliance with requirements of the n building code. It is not intended for M + L to verify the validity and/or correctness of any particular 
numerical values in the design calculations. 

MIDDLEBROOK+ LOUIE 

Hardip S. Pannu, S.E. 
Principal 

HSP/rhc 

HPANNU@MPLUSl.COM 
WWW .MPLUSl.COM 

'" ·'"--··~""'~ ~n.-i ~ott;nn<IHsmiiolMv Documents\GroupWise\061206-Pallerson.doc) 
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June 26, 2006 

Hanson Tom 
City and County of San Francisco 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

RE: 301 Mission Street - Peer Review - PIT anchor detail 
San Francisco, California 
M + L Job #6977 

One Bush Street 

Suite 1300 

Son Francisco, CA 94104 

415.477. 9000 

Fox 415.477. 9099 

www.MplusL.com 

Jason J.C. Louie, S.E. 
Ronald F. Middlebrook, S.E. 
Hardip S. Pannu, S.E. 

Roberl D. McCartney, S.E. 
Jeppe Lorsen, EUR ING, S.E. 
Navin R. Amin, S.E. 
Carlos Y.L. Chang, S.E 
Edward X. Qi, Ph.D., S.E. 

Roumen V. Mlodiav, S.E. 

As a follow up to our final peer review letter dated June 12, 2006, we are writing this letter to state our 
understanding of the Pn- anchors in the slab near a shear wall. Should you have any questions, don't 
hesitate to call us. 

The slab design should include appropriate reinforcement for gravity dead and live loads and the 
connection to the shear wall should meet the deformation compatibility criteria per CBC section 1633.2.4. 
The building code provides guidelines for post-tensioned and regular cast In place slab design. In our 
opinion these systems cari be mixed and as long as the code requirements are met for each of the 
system, the slab design should be acceptable. The placement of Pff anchors in the slab, outside of the 
shear wall effects the slab shortening due to shrinkage, but the slab to shear wall connection can be 
designed without the Post Tensioning cables being taken through the wall. The engineer of record has 
completed the design of the structure and upon verification of the design by a plan checker, the building 
permit should be Issued. 

The scope of Middlebrook + Louie's (M + L) review was to provide a professional opinions on the design 
based on the Building Code design provisions. The review was limited to reviewing the structural system 
concepts and general design approaches for compliance with requirements of the building code. It was 
not intended for M + L to verify the validity and/or correctness of any particular numerical values in the 
design calculations. 

MIDDLEBROOK+ LOUIE 

k~ .c-,_,;l___ 
Hardip S. Pannu, S.E. 
Principal 

HSP/rhc 

HPANNU@MPLUSl.COM 
WWW .MPLUSl.COM 

(H:\ADMIN\Jobs\6977\Corres\062606 Tom.doc) 
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MIDDLEBROOK + LOUIE 
Structural Engineers 

August30,2005 

Hanson Tom 
City and County of San Francisco 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

RE: 301 Mission Street - Foundation Permit Only 
San Francisco, California 
M + L Job #6977 

One Bush Street 

Suite 250 
San Francisco, CA 94104 
415.477.9000 

Fax 415.477.9099 
email mlbox@Mpluslcom 

Jason J.C. Louie, S.E. 

Ronald F. Middlebrook, S.E. 
Hardip S. Pannu, S.E. 
Roberl D. McCartney, S.E. 

Jeppe Larsen, EUR ING, S.E. 
Navin R. Amin, S.E. 

We have completed the peer review of the foundation system prepared by Desimone Consulting 
Engineers for the 301 Mission Street project dated May 24, 2005 for the Foundation Permit Submittal 
Only with following assumptions and exceptions: 

The design of the superstructure has not been completed at this time. Our understanding from meetings 
with Desimone is that the superstructure's lateral system will be designed to comply with the following: 

• The outriggers connecting to the central shear core of the tower contains links connecting to the 
Special Moment Resisting Frame columns. These links will be designed to remain elastic under the 
code-prescribed Gravity, Wind and Seismic load combinations; including loads caused by column 
shortening effects in tall buildings. 

• The Special Moment Resisting Frame Columns will be designed to remain elastic under gravity plus 
loads caused by the yielding of outrigger link. In order to ensure this behavior, the capacities of the 
outrigger links will be calculated and increased by an over-strength factor. The resulting forces were 
used as the seismic loads. 

• The pile cap under the tower is designed to remain elastic when subjected to the capacities of the 
Special Moment Resisting Frame/outrigger columns, as well as the expected maximum moment at 
the base of the shear wall core. 

• We were not asked to review the effects of the Transbay Terminal project on this project 

The Structural Peer Review is ongoing at this lime for the superstructure portion_ It is our understanding 
that the scope of Middlebrook + Louie's (M + L) review is to provide our professional opinions on the 
design based on the Building Code design provisions. We also understand that M + L's review is limited 
to reviewing the structural system concepts and general design approaches for compliance with 

· requirements of the building code. It is not intended for M + L to verify the validity and/or correctness of 
any particular numerical values in the design calculations. 

MIDDLEBROOK + LOUIE 

~);r~t-
Hardip S _ ~annu, S. E. 
Principal 

HSP/rhc 

HPANNU@MPLUSl.COM 
WWW .MPLUSl.COM 

(H:ladmln\jobs\6977\corres\003105 Tam.doc) 
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Structural Engineers 

August30,2005 
Revised Jan 24•h, 2006 

Hanson Tom 
City and County of San Francisco 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

RE: 301 Mission Street - Foundation Permit Only 
San Francisco, California 
M + L Job #6977 

One Bush Slreel 
Suite 250 
San Francisco, CA 94104 
415.477.9000 
Fax 415.477.9099 
Email mlbox@mplusl.com 

Jason J.C. Louie, S.E. 
Ronald F. Middlebrook, S.E. 
Hardip S. Pannu, S.E. 
Robert D. McCartney, S.E. 
Jeppe Larsen, EUR ING, S.E. 
Navin R. Amin, S.E. 

We have completed the peer review of the foundation system prepared by Desimone Consulting 
Engineers for the 301 Mission Street project dated May 24, 2005 for the FoundaUon Permit Submittal 
Only including all the structural drawings listed on sheet S0.01 with following assumptions and 
exceptions: 

The design of the superstructure has not been completed at this time. Our understanding from meetings 
with DeSimone is that the superstructure's lateral system wlfl be designed to comply with the following: 

• The outriggers connecting to the central shear core of the tower contains links connecting to the 
Special Moment Resisting Frame columns. These links will be designed to remain elastic under the 
code-prescribed Gravity, Wind and Seismic load combinations; including loads caused by column 
shortening effects in tall buildings. 

• The Special Moment Resisting Frame Columns will be designed to remain elastic under gravity plus 
loads caused by the yielding of outrigger link. In order to ensure this behavior, the capacities of the 
outrigger links will be calculated and increased by an over-strength factor. The resulting forces were 
used as the seismic loads. 

• The pile cap under the tower is designed to remain elastic when subjected to the capacities of the 
Special Moment Resisting Frame/outrigger columns, as well as the expected maximum moment at 
the base of the shear wall core. 

We were not asked to review the effects of the Transbay Terminal project on this project. 

'?"The Structural Peer Review is ongoing at this time for the superstructure portion . It is our understanding 
that the scope of Middlebrook + Louie's (M + L) review is to' provide our professional opinions on the 

I design based on the Building Code design provisions . We also understand that M +L's review is limited 
-. to reviewing the structural system concepts and general design approaches for compliance with 

, ' requirements of the building code. It is not intended for M + L to verify the validity and/or correctness of 
. any particular numerical values In the design calculations. 

MIDDLEBROOK + LOUIE 

~--'t .s::.,L_ 
Hardip S. Pannu, S.E. 
Principal 

HSP/rhc 
HPANNU@MPLUSl.COM 
www .Mplusl.com 
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C~r .. •. Concre1e t.trengtm in lhe Tower wob ond frames vory between 7 and 10 ksi, ond 1,, ft"8 Mid­
rise between 1 ond 8 lu.i. AH Root slabs ere 5 ksi". 

•-4rRu:::lng.._ tho &noor" ""'ah In bOlh b~ ond Iha rntJn'\ent l'lrwnc1 if\ the 10NM uso Ctodo 15 
1~orDng for bo1 fQrOm Ilion ll:L's. Al stlOO' wc.10 conrnemi1r\I ,1ee1 k ~oaa 75 toe o-oos Whcto tno 
COl'IO'C.tt'! 1h1Jngft1 ts 6 ~and t1'gtiet. Steel~ ol gocses IJIOd as port ot ttio lo1Cfal .-y\ler'l must rnc.-et In& 
ductifil'y req\Nemen1s ol ASTM A10ti. 

rounddtons 

Towff. lli.a fll'INCf' fOUN:IO'lioo CQOi.bli Of 0 10.Jool ltlJic;it..pto cap Wppoflod ~ IX&-Ctnf ClXlem~e piles.. 
ll'le 1:>cnom ol 1~0 l>llu oop h "f'P«J•lmalolv 2~· bolOW """ C»hl'ng {)R:ldo. !ho inillOl •o<1k:al ~ 
!Alploo•monl - lo•lpPOOC ,..cµ-od lo~ oogogc 11'0 p;lu \fo.q>C1Clod tot.,_,.Qilmolely I l:>t 
11"' llrn<t ol PfO!<,cJ c:on1t,,,.;t!on "°""""'""'· Mdll1onaf ""'9-lotrn pija ,..-...,,., clue lo comp"""°" 
of tho undetiyWlg cloy k:ryen IJ CJ1POi=lod lo bo 01 mocn m .S'". Al lhe p~ ore only loeolod drec:ny 
~ tho 1tltN(?T' footl)int Ulb 1<:1tUemol'\I b c.llJ)O<;rr.rl lo oc:eur Lmilom\ty over lho. lower fovt~oti:X't 
ore a_ 

.Mid.&.._ lhc Mk:kho urvclu10 1cn;U on o mot fouridoUon fho1 voric:) ~el'ween 6 foo l c.'Nj l feet In 
lhk:.k:nc-'...i ~ ftie bQtlom ol ttik 6JIK.QVQfK.ln h oppoMnalely 6J foot hobW !M ct4r\ng grOc'.Ja. f°b.do'HOS 
rmltt l>Vdto.lollc ""'~ preuvrm und"' lho P«lion olU'D deep eoccc-o!D1 nwo t 11 not droc~ tx:IOw 1ho 
Mid-me, ie .. lhe area between the h\icf-riSe ond the tower. 

lvlldlng Separation 

tho loondoHom-Ofld laloca 1yifcl'Jl$ of O'IO 1Wo D.ilk:rinQJ «Q coruk:lcfcd (.;Cmple~?( 1opuiol~ becou:sn 
a )ainl h loc:olad boiwoen ln<>m ol lho 81. 0-"""°· ~. Qfld ~ Floro. "\fitigo llob>" allow clttululiol• 
tiolwcun lho two buldingt", \lllhilc still accQfflmOdotin() drtfer_enficl sat~oi:nenr and se:tunk: ~nt.m11 
between the rwo slnJd\.AeS. 

Wind Loo<b 

A wlt>d l\Jn111!11rudy WO• pcrfq<med ood 0 (OP!'fl """"' ""11"""1n WIUomo Davlcn & ......., Inc. (RWOI) . 
Jhe rouAN ol ftio report 'WC50 uied to evok..IOI& b0t11 11'6" Jowet' end M'l!;Mt..c. Wind doei not contrd 
elthec des5oi 1orce1 o( lnteulOr(dritts tot eitnm slrvc1vte. 

Solodcloods 

S'dO·'Sp(.".ldrk: tyoonc rl'lotfor-.:s provided by lho ~olochliil::ol eriglneor of roc«Cl.. ltocid\riled ond ROiio, 
wero vse.(I JC',f lhtJ: onc.tv101 ~ bOfh Jlruclurc:t. Ecml(lvokc ®1!gri fQf'CCI ucfing no lr'ldlvldVal efcmon\t 
WC!O ool<in<id by porfcnnir'o •CSJ>OO>e 1pedr\m> oru:rt;>os wllh II>!> pcClj)dcklrJ compul« l'fOQ'am 
•ET/\8$ .. wtlllcn b'f Computert ond ShvclU1'C\. Inc.. c>I Oet\.e~. Cmifwio. 

I I 
INOICA TES ESSENTIAU. Y I 
COl.JPl£TE SPACE Fl!AME I • 
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cenrer at man. 

Mld-rbe. Due to Iha eccentricity ol the sheot watts relotlve to tho cenlef or mou ot lhe b!.Alduig, I 
Mid-fb,e exhltjb o sright lonlonot lrreguklrlty. fa 1h& reason the boie Woeor wa, not 1educ:ed 
occoidoncowUh 1631 • .S.42. 

09"orent base iheors were used tor chcc:Qig des\Qn Forces ond bv~cing Uilerslory d1t11. (Since 
perlod of lhe shucture is rela.ftvety Short, lhe mirimum base shocr eqvotions of 30-6 end 30-7 do 
appty.I 

Dedgn Pracedw .. 

AW elements ol th& structure ore dedgned ond deloiled In accordcrlce with the lood combrialfons t 
reqvlremenls Q4 the lO'J.1 SFec. Addilionol p.-oceclJres wete olso. ro11owad as lis1ed belcrN. 

~ Unit I.ams. the 2001 SFBC does nor odd'ess "1e steel ht beorm wed wiltwi fhe c~ of 
Tower. These •~11 a-a d6~gned using IM 2002 "ISC Seinric ~ovision5 requhmenls lor Spe 
Q:einforced Concrete Shea Wais Composile 'With 5truc;:UQI Steel B"ments.. 

Copactty o.dgn.. Eoc;:h of the 12 oukiggers cOfVlecltno lo tho central sheQ" core of Ille Tower cont 
t\.o.<o dlcgonolly retnl'or<::ed Unk beom e"8menfl. those fiol:s: ore designed lo remoln elosfic ul"\d'er 
code-presafbed selsnlrc toads. but it Is desh>ble for them to yield finl once the design IOOds 
ex~eded by o major .ear1hCfJOke_ In on::tm to insure thil behavior. lhe capacities of lhe IWlk bo 
Wefe cclcula1ed ond .-.aecaed bV on oven,lrenglt\ loc10f. Thlt resulting ~o<Ctu were used as 
demcn:B forwtich n,., 1-g elemenll ....,,e d&Ogned: lhe porflon ol eoch oulflOOe< c:or>neClin 
the core wolb:. tf)e outrigger colurrfls. end lhe p~ cap. 

l'llole: U'IOI rhb CJpplOOCh 11 n>I reQUtt!:d by lho SFBC Ondl ft:'pt~nents on eftQJf IO '"go bayood jhe co 
lhlsi<;crt:<:t~t. OUf confldonce lhol iJ1 a lorge ~lhquota "10 very.ductic Jnr. boom O{emenri IWil • 
hi. ond ftle criticd connecting clemenls of the itructure wl remain essentiaty undomage-d. 
design ol all e~l1 sril meets lhe requir~rnenh ol \ha Sf BC. 

The- Outrigglt'ft COIUfTVIS ae destgned lo remain e\osflc When slmullaneously subjeclcd lo lhtt copi 
ol 01 (n~ be<Jn10. OS Wei OS al frlb<JIOlY gtcMly loads. 

1he pllf> cop ~ ""' lowot Is tlc>IQ,.,.,d IO •amain """'"' when >ubj&cted lo 11"' cop<><;ltte< o 
outrigger co3umru. ai wol m U1a CJ1pected rnuYlmum ri~t ol lh& base or lhe ihOCYwaR COio. 

0 0 0 

MID-RISE 

~E~ffl~ 1~H~~~r~.::;f~~:.isua;,,~e~i9.Es~ ~~~fir.irs OF 
TNf Slil'JJIWALLS. rHE CORE SHE.IRl'ALL S ~ l.P A CONT l~IS CllAVrTY lOA<l 
Rf.SlSTJIC SPACE FRAl.E. 

Mto-R:SE: 

GRAVIYY LOAO IS RESJST£0 O'f 11<(: COLLM'<S sull«llJNOI~ THE CORE ~t<D THE 
BOIMJARY [l8'ENT COL~S EW(D!lED JN Tit SH1:AAll~LL$· THfSf. ELMNTS 
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301 MISSION STREET, SAN FRANCISCO 

PEER REVIEW 

1. The L-shaped columns will be in torsion for frame action along axis 2 and axis 11. 
Consider torsion for design. 

We disagree with your simple response. Please provide detailed calculations that account 
for eccentricity be-tween the center of resistance of column and outriggers and frame 
beams. 

2. The L-shaped columns support outriggers of the prime lateral system. It should be shown 
that participation or failure of the more rigid element will not impair the vertical and lateral 
resisting abi)ity of the gravity load and lateral moment resisting system. (See section 
1633.2.4.1 ). 

Our intent here is that the backup moment frame should not be impaired by the failure of 
outriggers or shearwalls. Please provide detailed calculations to demonstrate that Moment 
Frame will be able to take its demand once the shearwalls have failed. 

3. Low-rise mat show 69 psf reinforce for total area. It looks excessive. {It is #11 @ 4.3" 
E.W. T & B for 8' mat.) 

Resolved. 

4. At one side of shear wall at line D.5, a ramp that has an opening in the diaphragm. Clarify 
how the shear will travel to both basement walls at A.1 and K. 

Resolved. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphragm transferring 
forces to the perimeter basement walls and to the core. Possible reverse shear might 
happen in the basement and in the core walls below. 

We disagree with your response. We believe that there will be reverse shear and floor 
needs to be modeled to account for it or properly detailed that it is not connected with the 
shear walls. Please provide detailed calculations as requested above or floor to wall 
connection details. 

6. The mid-rise and the high-rise towers are joined at the ground tloor"and 81 levels. The 
high-rise tower has mat with piles more rigid than mid-rise 5-story basement. Verify 
deformation compatibility and amount of base shear that will be resisted by piles. 

We are generally in agreement with your approach but we would like to get the calculations 
for lateral loads on piles and any horizontal movement that occurs from the lateral load. 

7. There are shear walls surrounded by openings at both sides. Verify collectors 
requirements to deliver shear to these walls. 

We agree with your response but would like to have calculations for at least ground floor 
level. 
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8. Settlement compatibility between high-rise on piles and mid-rise on mat footing total 
settlement for both could be different, but there is ground floor slab without a joint that 
could get cracked. 

Resolved. 

9. At 9' deep mat on piles, how is the modulus of subgrade reaction applied to pile footings. 

Resolv.ed. 

10. Is 9' deep pile cap required in full building area? There are areas where depth could be 
greatly reduced. (K-H for example) 

Resolved. 

11. The differential shortening in columns and walls will produce additional significant moments 
on outrigger beams. Is there a mechanism to relieve them from these forces? 

We disagree with your response. Please provide detailed stress calculations (moments, 
shears) that account for shortening of all vertical members. 

12. Optimize PIT slab thickness at all locations. 

This item should be reviewed with the contractor for cost impact. 

13. Main tower moment frames are all single bay frames that are not effective. Some of the 
bays can't be considered as a frame because clear span to depth is less than 4 - for 
example B0403. 

We disagree, for example check the span to depth ratio of beam 83 on third floor. 

14. Please provide design criteria for outrigger beams. Are they designed as a "deep beam" 
with a consideration for non-linear strain distribution. What forces will be considered for 
designing columns that get forces from outriggers? 

The capacity of the frame columns should be more than the capacity of outrigger or omega 
x outrigger forces. Please provide the capacity of the. outrigger using non-linear failure 
analysis of outrigger+ shear walls. 

15. a. Column transfer at 2nd floor line H with sloped column at 1st floor will create additional 
lateral component on both levels that will require beams and slab between frames to 
be designed for additional axial force. 

Please provide calculations when this design is finalized. 

b. Very deep column section - 26' deep will act as a shear wall and attract a lot of 
additional seismic load to this frame. Careful considerations should be taken to 
design this transfer column for all applied loads. 

This member does not qualify as frame member. It should be properly modeled in 
ETABS and designed for omega x seismic forces. Additionally, Beam at level 1 
should comply with UBC 1921.3.1.1. 

(H:IADMIN\Jobs\6977\Peer Review Comments.doc) 
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c. Sloped column should be included in the building model. 

We agree· with your response in concept. Please submit the properlies of the sloped 
column that were used in the ETABS modef. 

16. There are 4 or 5 different round column sizes on one level - ground level mid-rise. Please 
verify if unification of sizes is possible to reduce cost. 

Resolved. 

17. a. Design criteria on drawings describes dual system, shear wall with SMRF, and R = 
8.5. Mid-rise building has no SMRF. This building also has vertical structural 
irregularities such as discontinuous shear wall that should be considered. 

Resolved. 

b. Code equations 30-6 and 30-7 need not be considered for drift check. 

Resolved. 

c. Drift check should include accidental torsion. 

Resolved. 

18. Please specify wind load design criteria for strength and for drift. Compare wind load and 
seismic. 

Resolved. 

19. All outriggers are unusual in shape and can't be clearly designed as a deep beams or 
discontinuous shear walls. Based on their importance for overall stability of the building 
non-linear time history analysis should be performed to investigate performance of these 
important elements and bri~g factor of safety for them to a desirable level. 

We reserve our response to this comment till we see the response to comment 14 above. 

20. Provide design calculations and details that account for Pff slab shortening due to 
concrete shrinkage. 

21. Please provide the detailed design and analysis of W14 steel link beams. 

22. Please submit the ETABS model and backup calculations justifying cracked section 
properties. 

23. Please provide calculations for diaphragm design. 

(H:\ADMINUobs\6977\Peer Review Comments.doc) 



PROJECT: 

NOTES: 

1. TESTS SHALL BE PERFORMED FOR BOTH #4 
AND #5 BAUCRIDS AS SHOWN ON PAGE 29 
OF THE BAUGRID QUALITY CONTROL 
MANUAL (REPRODUCED HERE FOR 
CLARITY.) ALL APPLICABLE ASTM 
PROCEDURES AND/OR THE BAUGRID 
QUALITY CONTROL MANUAL SHALL BE 
ADHERED TO. 

2. COLl.NN TEST BAUGRIO fABRICATlON 
SHOULD Ol<ILY PROCEED lF BAUGRIO 
COUPONS TESTS ARE SATISFACTORY. 

3. TESTS SHALL BE PERFORMED lN THE 
MANUFACTURlNG fACILlTY [N CHINA 
USING THE SAME TESTING APPARTUS AS 
USED FOR THE 301 MISSION PROJECT. 

4. ALL TESTS SHALL BE PERFORMED WITH 
SMlTH-EMERY AS WlTNESS. SMITH-EMERY 
SHALL PRODUCE A REPORT PRESENTING 
ALL TESTING RESULTS ANO A STATEMENT 
AS TO THE TESTS CONFORMANCE WITH THE 
BAUGRlO QUALITY CONTROL MANUAL. ALL 
RAW STRESS-STRAIN DATA SHALL ALSO BE 
lNCLUOED IN THE REPORT. 
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BAUGRIO COUPON TEST SETUP 
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CHECKED: 

DOR, RMP 

DWG. NO. 

SK-02 



PROCEDURE: 

I. TEST SPECIMENS 
a . SHAKEDOWN TEST . SPECIMENS A1, A2, & A3. THREE 

(3) SPECIMENS CONTAINING BAUGRID WILL BE BUILT 
PER SK--01 . 

b . CITY TEST. SPECIMENS B1, 82, & B3. THREE (3) 
SPECIMENS CONTAINING BAUGRID WILL BE BUILT PER 
SK-01. 

2 . TEST INSTRUMENTATION 
a . ALL SPECIMENS WILL BE INSTRUMENTED WITH TWO (2) 

AXIAL STRAIN MEASUREMENT DEVICES (LVDT 'S) ON THE 
EXTERIOR ANO ON OPPOSITE SIDES OF THE SPECIMEN 
ACROSS THE TESTING REGION . 

b . ALL SPECIMENS WILL BE INSTRUMENTED WITH TWO (2) 
STRAIN GAGES ON THE LONGITUDINAL REINFORCEMENT. 
THESE GAGES WILL SE PLACED ON OPPOSITE SIDES OF 
THE SPECIMEN, NEAR THE LVOT'S , WITHIN THE TESTING 
REGION . 

c . ALL SPECIMENS WILL BE INSTRUMENTED WITH FOUR (4) 
STRAIN GAGES ON THE TRANSVERSE REINFORCEMENT . 
STRAIN GAGES ON THE TRANSVERSE BAUGRID 
REINFORCEMENT WILL BE PLACED AS CLOSE AS POSSIBLE 
TO THE WELDS. 

3. PURPOSE OF EACH TEST 
a . SPECIMENS A1, A2, & A3 WILL BE TESTED WHEN THE ' 

CONCRETE STRENGTH HAS REACHED 8 ,000 PSI. THE 
PURPOSE OF THESE TESTS WILL BE TO MAKE SURE THE 
TESTING PROCEDURE IS UNDERSTOOD PRIOR TO TESTING 
THE CITY TEST SPECIMENS. 

b . SPECIMENS B1, B2, & B3 WILL BE TESTED WHEN THE 
CONCRETE STRENGTH HAS REACHED 10,000 PSI. THE 
OUTCOME OF THESE TESTS WILL DETERMINE IF SAUGRID 
IS ACCEPTABLE FOR USE ON THE 301 MISSION STREET 
PROJECT. 

4. CONCRETE STRENGTH TESTS 
a. FORTY (40) CONCRETE CYLINDERS SHALL BE TAKEN FROM 

THE SAME CONCRETE USED FOR THE TEST SPECIMENS. 
b . TWO (2) CYLINDERS SHALL BE BROKEN ON THE 5TH DAY 

AFTER CONCRETE PLACMENT AND ON EACH DAY 
THEREAFTER UNTIL THE CONCRETE REACHES 10,000 PSI, 
WHICH IS EXPECTED AT APPROXIMATELY FOURTEEN (14) 
DAYS AFTER PLACEMENT. 

c . TWO (2) ADDITIONAL CYLINDERS SHALL BE BROKEN AT 
28, 56, ANO 90 DAYS AFTER CONCRETE PLACEMENT . 

5. TESTING PROCEDURE 
a . EACH SPECIMEN WILL BE SUBJECTED TO MONOTONIC 

CONCENTRIC LOADING . (THE APPROPRIATE RATE OF 
LOADING IS TO BE DETERMINED AND AGREED TO PRIOR 
TO TESTING. ) . . 

b . SPECIMENS Al. A2, AND A3 WILL BE LOADED UNTIL 
FAILURE. 

c . SPECIMENS B1, 82 , AND 83 WILL BE LOADED UNTIL 
THEY HAVE REACHED THE ACCEPTANCE CRITERIA ONLY . 
ADDITIONAL LOADING MAY BE APPLIED AT THE OWNER'S 
SOLE DISCRETION. . 

6 . TEST ACCEPTAB ILITY CRITERIA 
a . CITY TEST SPEC IMENS 81, 82, & 83 . EACH TEST WILL 

BE DEEMED SUCCESSFUL IF THE AVERAGE OF THE TWO 
AXIAL STRAIN DEVICES REACHES 0 .6?. . 

7 . SAUGRID EQUIVALENCY TESTS 
o . BAUGRID QUALITY CONTROL TESTS 1-5 AS SHOWN IN 

SK-02 WILL BE PERFORMED ON THE #4 BAUGRIDS USED 
IN THE TEST SPECI MENS, AS WELL AS REPRESENTATIVE 
#5 SAUGRIDS TO THOSE BEING USED AT THE 301 
MISSION STREET PROJECT . 

b . SUCCESSFUL COMPLETION OF THESE TESTS WILL BE 
DEMONSTRATED IF THE #4 BAUGRIDS AND #5 BAUGRIDS 
ALL PASS THE ASSOCIATED ASTM AND SAUGRID QUALITY 
CONTROL MANUAL CRITERIA . 
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MIDDLEBROOK+ LOUIE 

Structural Engineers 

CLIENT: 
PROJECT : 301 Mission 
ENGR: CL 

Story Information: 

Level F.F. EL F.F. EL H (ft) Area (W) Perimeter (ft) 
62 645 ' - 0" . 645.00 17.25 13647 482 
61 627 I - 9" 627.75 11.00 1364'7 482 
60 616 I - 9" 616.75 11.75 . 13647 482 
59 605 I - 0" 605.00 12.50 13647 .482 
58 592 ' - 6" 592.50 12.60 13647. -482 
57 580 I - 0 II 580.00 10.76 13647 482 
56 569 I - 3 II 569.25 10.75 13647 482 
55 558 I - 6 II 558.50 10.75 13647 482 
54 547 I - 9 II 547.75 10.75 13647 482 
53 537 ' - 0" 537.00 10.75 13647 482 
52 526 I - 3" 526.25 12.25 13647 482 
51 514 ' - 0" 514.00. 10.50 13647 482 
50 503 ' - 6" 503.50 10.50. 13647 482 
49 493 ' - 0 n 493.00 10.50 13647 482 
48 482 I - 6" 482.50 10.50 13647 482 
47 472 I - 0" 472.00 10 .. 50 13647 482 
46 461 I - 6" 461.50 10 .. 6_0 13647'. 482 
45 451 I - 0" 451.00 10.50 13847 482 
44 440 I - 6" 440.50 10.50 13647 482 
43 430 I - 0" 430.00 12.00 13647 482 
42 418 I~ 0" 418.00 10.50 13647 482 
41 407 I - 6" 407.50 10.50 13647 482 
40 397 I - 0" 397.00 10.60 13647 482 
39 386 I - 6" 386.50 10.50 13647 482 
38 376 I - 0" 376.00 10..50 13.647 482 
37 365 I - 6" 365.50 t0,50 . 136_47 482 
36 355 I - 0" 355.00 '10'.'50 '1.3647' . 482 
35 344 I - 6" 344.50 '1.0.50 '. 13647 482 
34 334 I - 0" 334.00 ·1'0.6.0 1_3p4? l4'$4 
33 323 ' - 6" 323.50 10.50 13'6.47 482 
32 313 ' - 0" 313.00 10.50' 13647 462 
31 302 ' - 6" 302.50 10.50 13647 482 
30 292 ' - 0" 292.00 10.50 13647 482 
29 281 ' - 6" 281.50 10.50 13647 482 
28 271 ' - 0" 271 .00 10.50 13647 482 
27 260 '-. 6" 260-.50 10.50 13647 482 
26 250 I - 0" 250.00 10.50 13'647 482 
25 239 ' - 6" 239.50 11.25 13647 482 
24 228 ' - 3" 228.25 9.50 13647 482 

One Bush Street 
San Francisco, CA 94105 
415.477. 9000 
Fax 415.477.9099 

JOB#: 6977 
DATE: 
PAGE: 1of1 



MIDDLEBROOK+ LOUIE 

Structural Engineers 

CLIENT: 
PROJECT: 301 Mission 
ENGR: CL 

Story Information: 

Level F.F. EL F.F. EL H (ft) Area (ft") Perimeter (ft) 
23 218 I - 9 II 218.75 9.50 13647 482 
22 209 I - 3 II 209.25 9.50 13647 482 
21 199 I - 9 II 199.75 9.50 13647 482 
20 190 I - 3 II 190.25 9.50 13647 482 
19 180 I - 9 180.75 9.5Q. 13647 482 
18 171 I - 3 171.25 9.&0 ' 1'3647 482 
17 161 I - 9 161.75 9.50, 13647 482 
16 152 I - 3 152.25 9.50 13647 482 
15 142 I - 9 142.75 9.~o· 13647 482 
14 . 133 I - 3 133.25 9,.50 1364.7 482 
13 123 I - 9 123.75 9.50. 13647 482 
12 114 I - 3 114.25 9.60 13"647 482 
11 104 I - 9 104.75 9.50 13647 482 
10 95 I - 3" 95.25 9.50 13647 482 
9 85 I - 9 II 85.75 9.150 13647 482 
8 76 I - 3 II 76.25 9.50 13647 482 
7 66 I - 9 II 66.75 9.po 13~47 482 
6 57 I - 3" 57.25 :9.'50 13647 '482 
5 47 I - 9" 47.75 9.5.0. 13647 482 
4 38 I - 3" 38.25 9.50 - 13647 482 
3 28 I - 9 II 28.75 12.1}' 13647 482 
2 16 I - 7" 16.58 16.'68 13647 482 
1 0 I - 0 II 0.00 15.75- 13647 482 
81 -15 I - -9 II -15.75 0.00 13647 482 

One Bush Street 
San Francisco, CA 94105 
415.477.9000 
Fax 415.477.9099 

JOB#: 6977 
DATE: 
PAGE: 1 of 1 



301 MISSION STREET, SAN FRANCISCO 

PEER REVIEW 

1. The L-shaped columns will be in torsion for frame action along axis 2 and axis 11. 
Consider torsion for design. 

2. The L-shaped columns support outriggers of the prime lateral system. It should be shown 
that participation or failure of the more rigid element will not impair the vertical and lateral 
resisting ability of the gravity load and lateral moment resisting system. (See section 
1633.2.4.1) 

3. Low-rise mat show 69 psf reinfor.ce for total area. It looks excessive. (It is #11 @ 4.3" 
E.W. T & 8 for 8' mat.) 

4. At one side of shear wall at line 0.5, a ramp that has ari opening in the diaphragm. Clarify 
how the shear will travel to both basement walls at A.1 and K. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphragm transferring 
forces to the perimeter basement walls and to the core. Possible reverse shear might 
happen in the basement and in the core walls below. 

6. The mid-rise and the high-rise towers are joined at the ground floor and 81 levels. The 
high-rise tower has mat with piles more rigid than mid~rise 5-story basement. Verify 
deformation compatibility and amount of base shear that will be resisted by piles. 

7. There are shear walls surrounded _by openings at both sides. Verify collectors 
requirements to deliver shear to these walls. 

8. Settlement compatibility between high-rise on piles and mid-rise on mat footing total 
settlement for both could be different, but there is ground floor slab without a joint that 
could get cracked. 

9. At 9' deep mat on piles, how is the modulus of-subgrade reaction applied to pile footings. 

10. Is 9' deep pile cap required in full building area? There are areas where depth could be 
greatly reduced. (K-H for example) 

11. The differential shortening in columns and walls will produce additional significant moments 
on outrigger beams. Is there a mechanism to relieve them from these forces? 

12. Optimize PfT slab thickness at all locations. 

13. Main tower moment frames are all single bay frames that are not effective. Some of the 
bays can't be considered as a frame because clear span to depth is less than 4 - for 
example 80403. 

14. Please provide design criteria for outrigger beams. Are they designed as a "deep beam" 
with a consideration for non-linear strain distribution. What forces will be considered for 
designing columns that get forces from outriggers? 



15. a . 

b. 

c. 

301 Mission Street, San Francisco 
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Columns transfer at 2nd floor line H with sloped column at 1st floor will create 
additional lateral component on both levels that will require beams and slab between 
frames to be designed for additional axial force. 

Very deep column section - 26' deep will act as a shear wall and attract a lot of 
additional seismic load to this frame. Careful considerations should be taken to 
design this transfer column for all applied loads. 

Sloped column should be included in the building model. 

16. There are 4 or 5 different round column sizes on one level - ground level mid-rise. Please 
verify if unification of sizes is possible to reduce cost. 

17. a . 

b. 

c. 

Design criteria on drawings describes dual system, shear wall with SMRF, and R = 
8.5. Mid-rise building has no SMRF. This building also has vertical structural 
irregularities such as discontinuous shear wall that should be considered. 

Code equations 30-6 and 30-7 need not be considered for drift check. 

Drift check should include accidental torsion. 

18. Please specify wind load design criteria for strength and for drift. Compare wind load and 
seismic. 

19. All outriggers are unusual in shape and can't be clearly designed as a deep beams or 
discontinuous shear walls. Based on their importance for overall stability of the building 
non-linear time history analysis should be performed to: investigate performance of these 
important elements and bring factor of safety for them to a desirable level. 

(E:\6977\Peer Review Comments.doc) 



301 MISSION STREET, SAN FRANCISCO 

PEER REVIEW 

1. The L-shaped columns will be in torsion for frame action along axis 2 and axis 11 . 
Consider torsion for design. 

2. The L-shaped columns support outriggers of the prime lateral system. It should be shown 
that participation or failure of the more rigid element will not impair the vertical and lateral 
resisting ability of the gravity load and lateral moment resisting system. (See section 
1633.2.4.1) 

3. Low-rise mat show 69 psf reinforce for total area. It looks excessive. (It is #11 @ 4.3" 
E.W. T & 8 for 8' mat.) 

4. At one side of shear wall at line 0.5, a ramp that has an opening in the diaphragm. Clarify 
how the shear will travel to both basement walls at A.1 and K. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphragm transferring 
forces to the perimeter basement walls and to the core. Possible reverse shear might 
happen in the basement and in the core walls below. 

6. The mid-rise and the high-rise towers are joined at the ground floor and 81 levels. The 
high-rise tower has mat with piles more rigid than mid-rise 5-story basement. Verify 
deformation compatibility and amount of base shear that will be resisted by piles. 

7. There .are shear walls surrounded by openings at both sides. Verify collectors 
requirements to deliver shear to these walls. 

8. Settlement compatibility between high-rise on piles and mid-rise on mat footing total 
settlement for both could be different, but there is ground floor slab without a joint that 
could get cracked. 

9. At 9' deep mat on piles, how is the modulus of subgrade reaction applied to pile footings. 

10. Is 9' deep pile cap required in full building area? There are areas where depth could be 
greatly reduced. (K-H for example) 

11. The differential shortening in columns and walls will produce additional significant moments 
on outrigger beams. Is there a mechanism to relieve them from these forces? 

12. Optimize Pff slab thickness at all locations. 

13. Main tower moment frames are all single bay frames that are not effective. Some of the 
bays can't be considered as a frame because clear span to depth is less than 4 - for 
example 80403. 

14. Please provide design criteria for outrigger beams. Are they designed as a "deep beam" 
with a consideration for non-linear strain distribution. What forces will be considered for 
designing columns that get forces from outriggers? 
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b. 

c. 
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Columns transfer at 2nd floor line H with sloped column at 1st floor will create 
additional lateral component on both levels that will require beams and slab between 
frames to be designed for additional axial force. 

Very deep column section - 26' deep will act as a shear wall and attract a lot of 
additional seismic load to this frame. Careful considerations should be taken to 
design this transfer column for all applied loads. 

Sloped column should be included in the building model. 

16. There are 4 or 5 different round column sizes on one level - ground level mid-rise. Please 
verify if unification of sizes is possible to reduce cost. 

17. a. 

b. 

c. 

Design criteria on drawings describes dual system, shear wall with SMRF, and R = 
8.5. Mid-rise building has no SMRF. This building also has vertical structural 
irregularities such as discontinuous shear wall that should be considered. 

Code equations 30-6 and 30-7 need not be considered for drift check. 

Drift check should include accidental torsion. 

18. Please specify wind load design criteria for strength and for drift. Compare wind load and 
seismic. 

19. All outriggers are unusual in shape and can't be clearly designed as a deep beams or 
discontinuous shear walls. Based on their importance for overall stability of the building 
non-linear time history analysis should be performed to investigate performance of these 
important elements and bring factor of safety for them to a desirable level. 

(E:\301 Mission\Email Files\Sent\Peer Review Comments.doc) 



From: 
To: 
Date: 
Subject: 
Attachments: 

HARDIP PANNU 
Jack P. Moehle 
1/10/2007 5:07 PM 
Re: 301 mission final letter on column test criteria .. . 
ML8821.pdf 

I have attached the revised letter. 
Hardip 

>>>"Jack P. Moehle" < moehle@berkelev.edu > 1/10/07 4:27 PM>>> 
Hardip · 

I trust you have been following the exchange regarding testing. We can discuss if you like on the phone. 

DBI wants us to get a letter regarding the acceptance of the column tests. The letter you have drafted is fine, and I am willing to 
put my signature to it, but it has "draft" on the top so it is not appropriate to sign in this format. So you will need to redraft this 
removing the word "draft." 

In discussions with Derrick, he indicates a willingness/interest to run the tests to failure, provided he has an assurance that 
observations beyond 0.71 % strain will not be used as a basis for denying acceptance of the Baugrids in columns and walls. One 
option would be to insert a sentence someone where in the letter as follows: 
"The undersigned encourage that the project sponsors permit testing beyond the agreed-upon longitudinal strain limit of 0.71 %, 
with the understanding that behavior past this limit will not be considered In deciding the acceptance of Baugrids as confinement 
reinforcement in columns and walls." Running the tests to failure will enable us to see what stresses the Baugrids can develop in 
situ, which is valuable for judging the beams. 

Jack 

Jack P. Moehle 
email: moehle@berkeley.edu 
cell: 510-407-6124 
office: 510-642-3437 



• •• MIDDLEBROOK + LOUIE 
Structural Engineers 

December 16, 2005 

Chris Vaughn-Hulbert 
Millennium Partners 
735 Market Street, 3rd floor 
San Francisco, CA 94103 

RE: Review of Shoring Impact on CAL TRANS Building 
301 Mission Street, San Francisco 
M + L Job #6977 

One Bush Street 
Suite 250 
San Francisco, CA 94104 

415.477. 9000 
Fox 415.477. 9099 

email mlbox@MplusLcom 

Joson J.C. Louie, S.E. 
Ronald f. Middlebrook, S.E. 
Hardip S. Pannu, S.E. 

Rober1 D. Mc:Cor1ney, S.E. 
Jeppe Larsen, EUR ING, S.E. 
Navin R. Amin, S.E. 

CHRIS, we have completed our review regarding the impact of the shoring and about 10 to 12 feet 
of excavation on 151 Fremont Street CAL TRANS building. The extent of review was limited to the 
effect of shoring and excavation work limited to the clouded area shown on the attached sketch. Our 
review was based on the following drawings that were made available by Millennium Partners. The 
drawings were labeled as "SAN FRANCISCO OAKLAND BAY BRIDGE RECONSTRUCTION 
DIVISION OFFICES". 

Sheet No. 

2 
3 
5 
6 
12 
14 
15 
16 

May 19, 1960 
May 22, 1958 
May 23, 1958 
May 19, 1960 
May 26, 1958 
May 28, 1958 
May 28, 1958 
May 28, 1958 

Based on our review of above drawings, we believe that there will be no structural effect on the 
building from shoring and excavation work. There may be some settlement due to vibrations that are 
caused when the shoring is driven Into the ground. We suggest that the contractor should monitor 
the area in the nearby vicinity for potential settlements. 

CHRIS, let us know if you have any questions. 

MIDDLEBROOK + LOUIE 

!:1=.f-
Principal 

HSP/rhc 

HPANNU@MPLUSl.COM 
WWW.MPLUSl.COM 

(H:IADMIN\Jobs\6977\Corres\121605 Hulbe doc) 



STATEOFCALIFORNIA•DEPARTMENTOFTRANSPORTATION 

CERTIFICATION OF STRUCTURAL EXPERIENCE 
TR-0133 (NEW 02/2004) 

Hardip S. Pannu Structural 
I, - - --- ----------· a licensed ------- - ---- Engineer 

STRUCTURAL/ CIVIL 

in the State of California, attest to, that I am I was responsible for the plan set design and 

preparation of calculations for the project described as _ _ _ ___ c_i_ty_h_ei_gh_ts _ _ ___ _ 

located at ___ ____ P_e_n_ie_r_P_a_rk ____ _ _ S 
PjOJECT NAME 
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Structural plan set design and preparation of calculations, 
SUB-STRUCTURAL I STRUCTURAL 

to include 
Structural Review Approval 

STRUCTURAL REVIEW APPROVAL, SUB-STRUCTURAL REVIEW APPROVAL, TUNNELS, TUNNEL SUPPORT SYSTEMS, OR STRUCTURAL FALSEWORK 

List prior projects of responsibility: 

Highland Hospital, Oakland. California 

PROJECT NAME 

Franchise Tax Board, Sacramento 

PROJECT NAME 

621 Capitol Mall, Sacramento 

PROJECT NAME 

(510)452-2118 

CONTACT NUMBER 

(925) 558-1900 

CONTACT NUMBER 

(415)356-8625 

CONTACT NUMBER 

., 

.• 
.,; 
j 
i~ 

~·~ . 
}!.: 



'.II 
.rr· 
~ .. ... 

l.aJ 
IJJ 
0:: 
t­
en 

l.; ' f"tlE MW T 
~1tl£~'T. 

'\. 

,'-,_ ""'~ 1)er~C..f\-J PT I~ ~ 
~ • t>fl\ VG '°HoJZ.ft-alii ( ~ .. G i Pl l.1! S) t> No u T 

c; I~ dF f-0071tJ~, , ., 
,, ie-t-\~ v E F 601"1 ~ 4 ~~ B "{ ~>' c::,t. VA ( 1 NC. 

9't 
I 0 T 0 l'L FGr:1 er ~ S"OI l,. f)e-Low 

~rrtreT LG~~. 

' ~~~-''.'!."'\'~ )>',''-\:-~'-_i:.\: ,'<~\.'\_;~.~­
\ 
"---- - -·----------

t­
w 
LLJ 
a: ..... . 
(/) 

HOWAAC 

F 

A!P~tL_ · ·-~~': 
/$:~ Ill 

.?c:.¢" e.s!fl~" 



301 MISSION STREET, SAN FRANCISCO 

PEER REVIEW 

1. The L-shaped columns will be in torsion for frame action along axis 2 and axis 11. 
Consider torsion for design. 

2. The L-shaped columns support outriggers of the prime lateral system. It should be shown 
that participation or failure of the more rigid element will not impair the vertical and lateral 
resisting ability of the gravity load and lateral moment resisting system. (See section 
1633.2.4.1) 

3. Low-rise mat show 69 psf reinforce for total area. It looks excessive. (It is #11 @ 4.3" 
E.W. T & B for 8' mat.) · 

4. At one side of shear wall at line D.5, a ramp that has an opening in the diaphragm. Clarify 
how the shear will travel to both basE!ment walls at A.1 and K. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphragm transferring 
forces to the perimeter basement walls and to the core. Possible reverse shear might 
happen in the basement and in the core walls below. 

6. The mid-rise and the high-rise towers are joined at the ground floor and 81 levels. The 
high-rise tower has mat with piles more rigid than mid-rise 5-story basement. Verify 
deformation compatibility and amount ·of base shear that will be resisted by piles. 

7. There are shear walls surrounded by openings at both sides. Verify collectors 
requirements to deliver shear to these walls. 

8. Settlement compatibility between high-rise on piles and mid-rise on mat footing total 
settlement for both could be different, but there is ground floor slab without a joint that 
could get cracked. 

9. At 9' deep mat on piles, how is the modulus of subgrade reaction applied to pile footings. 

10. Is 9' deep pile cap required in full building area? There are areas where depth could be 
greatly reduced. (K-H for example) 

11. The differential shortening in columns and walls will produce additional significant moments 
on outrigger beams. Is there a mechanism to relieve them from these forces? 

12. Optimize PIT slab thickness at all locations. 

13. Main tower moment frames are all single bay frames that are not effective. Some of the 
bays can't be considered as a frame because ~lear span to depth is less than . 4 - for 
example 80403. 

14. Please provide design criteria for outrigger beams. Are they designed as a "deep beam" 
with a consideration for non-linear strain distribution. What forces will be considered for 
designing columns that get forces from outrig.gers? 



15. a. 

b. 

c. 

301 Mission Street, San Francisco 
Peer Review 

M + L Job #6977 

Columns transfer at 2nd floor line H with sloped column at 1st floor will create 
additional lateral component on both levels that will require beams and slab between 
frames to be designed for additional axial force. 

Very deep column section - 26' deep will act as a shear wall and attract a lot of 
additional seismic load to this frame. Careful considerations should be taken to 
design this transfer column for all applied loads. 

Sloped column should be included in the building model. 

16. There are 4 or 5 different round column sizes on one level - ground level mid-rise. Please 
verify if unification of sizes is possible to reduce cost. 

17. a. 

b. 

c. 

Design criteria on drawings describes dual system, shear wall with SMRF, and R = 
8.5. Mid-rise building has no SMRF. This building also has vertical structural 
irregularities such as discontinuous shear wall that should be considered. 

Code equations 30-6 and 30-7 need not be considered for drift check. 

Drift check should include accidental torsion. 

18. Please specify wind load design criteria for strength and for drift. Compare wind load and 
seismic. 

19. All outriggers are unusual in shape and can't be clearly designed as a deep beams or 
discontinuous shear walls. Based on their importance for overall stability of the building 
non-linear time history analysis should be perforrned to investigate performance of these 
important elements and bring factor of safety for them to a desirable level. 

·~-•n--.. ~nnlo nnn C:olt;nM\H,.rrlin\Mv Documents\301 Mission\Sent\Peer Review Comments.doc) 



DEPARTMENT OF BUILDING INSPECTION 
City & County of San Francisco 
1660 Mission Street, 2"d Floor, San Francisco, California 94103-2414 

December 6, 2006 

Mr. Hardip Pannu 
Middlebrook + Louie 
One Bush Street, Suite 1300 
San Francisco, CA 94104 sent via email: hpannu@mplusl.com 

Subject: 301 Mission Street (Permit Application Nos. 2002/1023/9696 & 2006/0926/3344) 
BauGrid® Reinforcement 

Dear Jack, 

Thank you for your continued work in peer reviewing the use of Bau Grid reinforcement at the 30 I Mission 
Street project. At this time, our original charge to the Structural Peer Review :Panel (SPRP) regarding the 
review ofBauGrid reinforcement ha8 changed. Previously, the Engineer of Record (EOR), DeSimone 
Consulting Engineers, requested a review of the BauGrid reinforcement as a one-to-one substitution for 
conventional stirrups and .tie reinforcement in columns, beams, and shear walls. It is apparent from the 
studies to date that the adequacy of the BauGrid reinforcement as a one-to-one substitution will be difficult 
to prove and beyond the planned scope of testing. Consequently, the Department of Building Inspection 
(DBI) is requesting the SPRP to continue their review with a modified charge. 

DBI respectfully requests that the SPRP review the use of Bau Grid reinforcement in compression 
dominated members (columns and shear walls) based on a performance criteria developed by the EOR, 
reviewed and agreed upon by the SPRP, and approved by DBI. The performance criteria shall be based on 
expected building performance for a Maximum Considered Earthquake including orthogonal affects and 
an appropriate safety factor. 

Once again, thank you for your efforts. If you have any questions or comments, please do -not hesitate to 
call. 

Sincerely, 

H~~~ 
Principal Engineer 

Cc: Arny Lee, Acting-Director 
Wing Lau, Deputy Director 
Carla Johnson, Acting-Deputy Director 
Yan Yan Chew, Gary Ho, Howard Zee, C.S. Hwang, Raymond Lui, DBI 
Dan Lowrey, Tam Chiu, DBI 
Jonathan Rothstein, Senior Project Manager, Millennium Partners 
Steve Hood, Project Manager, Millennium Partners 
Derrick Roorda, DeSimone Consulting Engineers 
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301 Mission Street 
10 percent probability- of Exceedance in 100 years {MCE) 

Spectral Acceleration (g's) 
Damping Ratio= 5 percent 

Period (seconds} I Gro.und Surface I Basement 

0.01 0.600 0385 
0.1 1.015 0.711 · 
0.2 1.360 1.019 
0.3 1.435 1.136 
0.4 l.413 . 1.144 
0.5 1.364 1.129 

0.75 1.187 ' 1.019 
i.o • 1.044 0.958 
2.0 0.616 0.616 
3.0 0.384 0.384 
4.0 0.268 . 0.268 
5.0 0.214 - 0.214 
6.0 0.179 0.179 

PSHA based c>n Working Group 2002 Seismic Hazard Model 

Note: We rec:Qmmend the basement spectrum be used at the foundation level for design. 

I 

Treadwell & Rollo, Inc. 
8:26 AM, 11/30/2006 



PRELIMINARY REPORT 
WIND-INDUCED STRUCTURAL RESPONSES 

301 MISSION STREET 
SAN FRANCISCO, CALIFORNIA 

Project #04-1633 
August 20, 2004 

Prepared By: 
Rowan Williams Davies & Irwin Inc. 

650 Woodlawn Road West, Guelph, Ontario, Canada NIK IB8 

Matthew T. L. Browne, P.Eng., Senior Engineer 
Jonathan B. Lankin, P.Eng., Project Manager 

Wind tunnel tests to determine the wind-induced structural responses for the proposed 30 l Mission 
Street tower in San Francisco, California, have been completed. This report provid~s the preliminary 
results. The objectives of this study were (i) to provide data on the wind-induced forces and 
moments for the structural design of the tower, and (ii) to determine the wind-induced accelerations 
at the top occupied floor of the tower. 

The model study was carried out using the high-frequency force-balance technique. The tests were 
conducted on a 1 :400 scale model of the building in the presence of all surroundings within a full­
scale· radius of 1600 ft in RWDI's boundary-layer wind tunnel. Beyond the modelled area, the 
upwind terrain was simulated appropriately for each wind direction. The tests were conducted for 
the following three configurations of surroundings: 

Configuration 1: 

Configuration 2: 

Configuration 3: 

301 Mission Street development in place with all existing 
surrounding buildings. 
30 I Mission Street development in place with all existing and future 
(Transbay redevelopment) surrounding buildings, with the Transbay 
Tower at 550 ft. 
301 Mission Street development in place with all existing and future 
(Transbay redevelopment) surrounding buildings, with the Transbay 
Tower at 800 ft. 

Details of testing and analysis methods will be provided in the final report. The figures and tables 
in this preliminary report are numbered as they will appear in the final report. 

Preliminary Report - Wind-Induced Structural Responses - August 20, 2004 
30 I Mission Street - San Francisco, California - Project #04-1633 Page I RVVDI 



The results have been analysed including the effects of the directionality in the San Francisco wind 
climate. The statistical wind climate model used to determine the predicted peaks was based on local 
surface wind measurements taken at San Francisco International Airport. This statistical model of 
the local wind cli~ate accounts for the variability of extreme wind speed with wind direction. The 
wind climate model was scaled so that the magnitude of the wind velocity for a 50-year return period 
corresponds to a fastest-mile wind sp.eed of70 mph at 33 ft above ground in open terrain. This speed 
corresponds to the value identified for the San Francisco area in the 1998 California Building Code. 

Wind-Induced Forces and Moments 

The overall wind~induced overturning moments, shear forces, and torsional moments acting on the 
301 Mission Street tower at the "BASE" level (at grade) have been predicted for a return period of 
50 years and are presented in Table 2 for the three test configurations. Note that the wind loads 
provided herein are for the overall design of the tower. Based on correspondence with the structural 
engineer, the loading provided considers only the wind loads actiiig on the footprint of the tower 
extending down to grade through the atrium (low-rise structure attached to the tower on the east 
side). Therefore, the loads acting on the rest of the development, outside the tower footprint, are not 
included in the results presented in this report. The coordinate system and reference axis used to 
define the forces and moments is illustrated in Figure 2. The loads were determined using the 
fundamental building vibration frequencies, listed in Table 2, and the corresponding mode shapes, 
as provided by DeSimone Consulting Engineers, PLLC on July 22, 2004. The wind~induced loads 
were determined for a damping ratio of 2% of critical, which was specified by the structural 
engineer. 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate~ These loads do not contain safety or load factors and are to be applied to 
the building's structural system in the same manner as would wind loads calculated by code 
analytical methods. 

Effective static wind loads that correspond to the predicted overall moments and shears are provided 
on a floor-by-:floor basis in Table 3. These loads represent the worst-case results from the three test 
configurations. The load distributions were determined by considering the effects of both the mean 
and dynamic wind loads for representative wind directions producing high loads in each of the x, y, 
and z (torsional) directions. 

In using the predicted wind loads from Table 3, it is important to consider how the x, y, and z 
(torsional) components of the wind load should be combined when applying them to the structure. 
A set of recommended load combinations are provided in Table 4. There are basically 24 

combinations in the table which represent each of eight possible sign sets(+++,++-,+-+ etc.) with 
each of Fx, Fy, and Mz reaching their individual maximum percentages for that sign set. As an 
example of applying the combination factors, let us consider Load Case 1 of Table 4. This load case 
requires the application of+ 100% of the Fx floor-by-floor loads, +60% of the Fy floor-by-floor 

Preliminary Report - Wind-Induced Structural Responses - August 20, 2004 
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loads, and +45% of the Mz floor-by-floor loads from Table 3. It is recommended that all load 
cases be considered for overall structural design. 

Deflections 

Deflections have not been specifically evaluated in this study. Normally the structural engineer 
evaluates floor-to-floor and overall deflections by applying the wind load distributions derived from 
the wind tunnel tests to a structural computer model of the building. These deflections may then be 
reviewed by the structural engineer to assess the potential for problems in wall systems and partitions 
due to excessive shearing. 

Discussion of Acceleration Criteria 

The accelerations discussed herein are peak values expected to occur a few times each hour during 
a wind storm, not root-mean-square values which are sometimes also used in discussions ofbuilding 
motion issues. It should be noted that acceleration levels that are acceptable to people are dependent 
on many physiological factors and consequently are subjective to some degree. Some background 
to the suggested criteria for acceptability of building accelerations is discussed below. 

Research indicates that people first begin to perceive accelerations when they reach about 5 milli-g 
(where milli-g is 1/1000 of the acceleration of gravity). This benchmark is thus a value that one 
would not want occurring too frequently in a building. However, it is not realistic. to require that no 
accelerations ever occur above this level and so criteria have been developed that relate acceleration 
level to various frequencies of occurrence. 

The first building code document to give guidance on building motions was the National Building 
Code of Canada (NBCC). It suggested that 10-year return period accelerations in the range of 1.0% 
to 3.0% of gravity (10 to 30 milli-g) were acceptable, with the upper end of the range being 
appropriate for office buildings and the lower end for residential buildings. Many towers constructed 
during the l 980's and l 990's were wind tunnel tested. For these towers, acceleration criteria were 
developed based on a consensus of the design teams, the developers and the wind engineering 
community. The commonly used acceleration criteria were to use a 10-year limit of between 20 and 
25 milli-g for office buildings and approximately 15 to 18 milli-g for residential buildings. For the 
301 Mission Street tower, in view of its residential usage, a 10-year criterion of about 15 to.18 milli­
g appears appropriate according to these traditional criteria. 

Research conducted subsequent to the introduction of motion criteria in the NBCC indicates that 
peoples' sensitivity to motion becomes less as the natural frequency of the building becomes lower 
(at least in the range of interest for tall buildings, 0.1 Hz to 1.0 Hz). This dependence is not reflected 
in the NBCC which provides a single set of criteria based on results for frequencies primarily in the 
range 0.15 to 0.3 Hz. The criteria suggested by the International Organization for Standardization 
(ISO) do include a frequency dependence and set limits where approximately 2% of those occupying 

Preliminary Report - Wind-Induced Structural Responses - August 20, 2004 
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the upper third of a building may object to its motions. Also the ISO criteria generally use a shorter 
return period than l 0 years (i.e., 1 and 5 years). RWDI estimates the corresponding 10-year criterion 
to be about 1.2 times the 5-year criterion. For residential buildings it may be desirable to be 
somewhat lower than the ISO criteria. 

Acceleration Predictions and Ac_ceptabiUty 

The predicted wind-induced accelerations at the top occupied floor of the 301 Mission Street tower, 
taken as the "60" level (592.50 ft above the "BASE" level), are summarized in Figure 6. These 
accelerations represent the worst-case results from the three test configurations. Figure 6 also 
presents various acceleration criteria as described above. The peak total accelerations were 
determined as a function of return period for the provided building masses, frequencies, and an 
overall damping ratio of 2% of critical. The torsional acceleration component was calculated at a 
representative distance ( 4 7. 9 ft), equal to the mass radius of gyration of the upper floors, from the 
central axis of the tower (given in Figure 2). 

From Figure 6, it can be seen that the predicted peak accelerations are within the ISO based criteria 
for the I, 5, and I 0-year return periOds. The 10-year accelerations are also within the commonly 
used criteria of 15 to 18 milli-g for a residential tower. Therefore, it is our opinion that the predicted 
accelerations are acceptable for human comfort in a residential building. It should be noted that 
building accelerations are a serviceability issue and typically not a safety issue provided the 
associated deflections are accounted for in the structural design and the cladding/glazing system 
design. 

Should you have any comments or questions, or wish us to re-analyse the results for different 
structural properties (i.e., frequencies, damping or floor masses), please contact us. 

Preliminary Report - Wind-Induced Structural Responses - August 20, 2004 
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Table 2: Summary of Predicted 50-Year Return Period Peak Wind-Induced Overall Structural 
Loads on Tower at the Base Level 

Moments Shears 
Configuration 

My (lb-ft) Mx (lb-ft) Mz (lb-ft) Fx (lb) Fy (lb) 

1 7.3 le+08 5.00e+08 3.84e+07 2.00e+06 1.30e+06 

2 7.64e+08 5.14e+08 5.25e+07 1.96e+06 1.32e+06 

3 7.67e+08 5.22e+08 5.49e+07 1.95e+06 1.34e+06 

Notes: (1) The above loads are the cumulative summation of the wind-induced loads at the "BASE" level (at 
grade) centered about the reference axis shown in Figure 2, exclusive of combination factors. 

(2) A total damping ratio of2.0% of critical was used for structural load calculations. 

(3) The above loads are based on the structural properties provided by DeSimone Consulting Engineers, 
PLLC on July 22, 2004. The natural building frequencies were as follows: 

Mode 1: 0.226 Hz (primarily X) 
Mode 2: 0.230 Hz (primarily Y) 
Mode 3: 0.236 Hz (primarily torsion). 

Wind-Induced Structural Responses - August 20, 2004 
301 Mission Street- San Francisco, California - Project #04-1633 Table 2 R\l\IDI 



Table 3: 50-Year Return Period Effective Static Floor-by-Floor Wind Loads 
Acting on Tower - Worst-Case Results 

Floor Height above Fx Fy Mz 
Level Base Level (lb) (lb) (lb-ft) 

(ft) 
BASE 0.00 9700 7800 75000 

2 15.00 18500 14500 183000 
3 28.00 15400 11800 187000 
4 37.75 15600 10100 205000 
5 47.50 15600 10100 226000 
6 57.25 15600 10100 247000 
7 67.00 15600 10100 266000 
8 76.75 15500 10100 283000 
9 86.50 15500 10100 300000 
10 96.25 15500 10100 314000 
11 106.00 15400 10100 327000 
12 115.75 15400 10100 340000 
13 125.50 15900 10100 359000 
14 135.25 17800 10900 401000 
15 146.63 18700 11200 431000 
16 156.38 18100 11000 439000 
17 166.13 18500 11400 452000 
18 175.88 19000 11900 471000 
19 185.63 19700 12500 497000 
20 195.38 20400 13000 521000 
21 205.13 21200 13600 545000 
22 214.88 21900 14200 572000 
23 224.63 22800 14800 599000 
24 234.38 23600 15400 627000 
25 244.13 24400 16000 654000 
26 253.88 25200 16600 682000 

.27 263.63 26100 17200 710000 
28 273.38 26900 17800 738000 
29 283.13 27800 18400 766000 
30 292.88 28600 19000 794000 
31 302.63 29500 19600 823000 
32 312.38 30400 20300 852000 
33 322.13 33400 22300 933000 
34 333.50 34200 23700 1004000 
35 343.25 33200 23000 997000 
36 353.00 33300 23100 993000 
37 362.75 33800 23400 1004000 
38 372.50 34700 24000 1033000 
39 382.25 35600 24600 1063000 
40 392.00 36500 25200 1094000 
41 401.75 37200 25700 1110000 

Wind-Induced Structural Responses - August 20, 2004 
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Table 3: 50-Year Return Period Effective Static Floor-by-Floor Wind Loads 
Acting on Tower - Worst-Case Results 

Floor Height above Fx Fy Mz 
Level Base Level (lb) (lb) (lb-ft) 

(ft) 
42 411.50 38100 26300 1140000 
43 421.25 39100 26900 1170000 
44 431.00 40000 27400 1200000 
45 440.75 40900 28000 1231000 
46 450.50 41900 28600 1261000 
47 460.25 42800 29100 1292000 
48 470.00 43700 29700 1323000 
49 . 479.75 44600 30200 1354000 
50 489.50 45500 30800 1385000 
51 499.25 46400 31300 1416000 
52 509:00 48100 32300 1476000 
53 518.75 50400 33600 1566000 
54 528.50 53200 35600 1637000 
55 539.88 54300 36400 1646000 
56 550.29 53400 35600 1676000 
57 560.71 54300 36200 1712000 
58 571.13 55300 36700 1749000 
59 581.54 56500 37600 1788000 
60 592.50 60300 40400 1850000 

ROOF . 605.00 84800 57100 2363000 
UPPER ROOF 627.00 50500 36900 594000 

Total 2.00e+06 1.34e+06 5.49e+07 

Notes: (J)· The loads given in this table should be used with the load combination factors given in 
Table 4. 

(2) The loads given in this table are centered about the reference axis shown in Figure 2. 

(3) The loading provided considers only the wind loads acting on the footprint of the tower 
extending down to grade through the atrium. 

Wind-Induced Structural Responses - August 20, 2004 
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Table 4: Recommended Load Combinations for Simultaneous Application of 
Effective Static Floor-by-Floor Loads from Table 3 

Load Recommended Load Combination Factors of 50-Y ear 
Combination Return Period Wind Loads 

X Forces Y Forces Torsional Moment 
(F") (Fy) (Mz) 

1 +100% +60% +45% 

2 +100% +60% -30% 

3 +100% -30% +45% 

4 +100% -30% -30% 

5 -90% +35% +30% 

6 -90% +35% -30% 

7 -90% -40% +30% 

8 -90% -40% -30% 

9 +55% +100% +45% 

10 +55% +100% -30% 

11 +30% -85% +30% 

12 +30% -85% -30% 

13 -40% +100% +45% 

14 -40% +100% -30% 

15 -50% -85% +30% 

16 -50% -85% -30% 

17 +55% +60% +100% 

18 +55% +60% -90% 

19 +55% -30% +100% 

20 +55% -30% -90% 

21 -30% +60% +100% 

22 -30% +60% -90% 

23 -30% -30% +100% 

24 -30% -30% -90% 

Note: ( 1) Load combination factors have been produced through consideration of the 
structure's response to various wind directions, modal coupling, correlation of wind 
gusts and the directionality of strong winds in the local wind climate. 

Wind-Induced Structural Responses - August 20, 2004 
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FIGURES 



49.0' 

Note: 
Point (0,0) Indicates co-ordinate origin provided by the structural engineer. 

0 15 ......... 30ft 
I 

Co-ordinate System for Structural Loading True North Drawn by: DJM I Figure: 2 
0 RWDI Approx. Scale: 1"=30' 

301 Mission Street - San Francisco, California Project #04-1633 Date Revised: Aug. 17, 2004 
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5 8.2 16.1 
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Notes: 

( 1) A damping ratio of 2% of critical was used . 

10 

(4) 

(2) Accelerations are predicted at the "60" level (592.50 ft above the "BASE" level) at a radial distance of 47.9 ft 

from the central axis of the tower (given in Figure 2). 

(3) ISO is the International Organization for Standardization, and provides acceleration criteria for buildings for the 

I and 5-year return periods. 

(4) RWDI extrapolation ofISO criteria to the JO-year return period. 

(5) The commonly used acceleration criteria range for a residential tower is 15 to 18 milli-g at the I 0-year return period. 

Predicted Peak Accelerations at Top Occupied Floor Figure No. 6 RWDI Worst-Case Results 
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October 23, 2006 

City and County of San Francisco 
Department of Building Inspection 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

Attn: Mr. Hanson Tom, S.E. 
Principal Engineer 

DESIMONE 
NEW YORK 

MIAMI 

SAi" FRANCISCO 

NEW HAVEN 

LAS VEGAS 

Desimone Project #4069B 
301 Mission Street 

Re: Letter from H. Tom (City of SF) to D. Roorda (DeSimone), dated October 13, 2006, 
Re. 301 Mission Street (Permit No. 2002/1023/9696) - BauGrid® Reinforcement 

Dear Hanson, 

DeSimone has worked closely and collaboratively over the last week with Professor Jack Moehle 
from the University of California at Berkeley, and Professor Murat Saatcioglu from the University of 
Ottawa, with a goal of developing a test procedure to demonstrate that BauGrid reinforcement is 
appropriate for use with 10,000 psi concrete in conjunction with the 301 Mission Street project. 

As a result of these discussions, we have agreed to test three identical concrete column specimens 
as depicted in the attached sketch. As you can see, this specimen differs in a number of ways 
from that which you described verbally in your letter of October 13. However, we believe, and 
both Professors Moehle and Saatcioglu agree, that this test specimen accurately reflects the 
actual conditions being used at 301 Mission Street, and that successful testing of this specimen will 
demonstrate the adequacy of Bau Grid for this project . 

Please note the following: 

• The 15"xl 5" cross section is the same as you suggested. 

• We propose to use a 9-cell BauGrid arrangement consisting of #4 size bars. We realize 
that #4 bars are smaller than the #5 BauGrids being used at the 301 Mission Street 
project. However, this scaling of reinforcement is necessary to provide a test 
column configured with similar transverse reinforcing steel ratio and confinement 
efficiency as the cross tie configurations used in the actual project. We will work with 
Prof's Moehle and Saatcioglu to develop a testing procedure for the BauGrid material 
in order to demonstrate equivalent performance of #5 and #4 materials. We expect 
that this test will be similar to those performed previously by Prof. Saatcioglu in which he 
demonstrated that BauGrids had sufficient ductility to act effectively as confinement 
reinforcing. 

• We propose to use 12-#7 vertical bars. This represents a vertical steel ratio of 3.23, 
which is nearly two times greater than that in the boundary elements at 301 Mission 
Street. Note that a 12-bar pattern is necessary for use in conjunction with the 9-cell 
BauGrid configuration. 
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DESIMONE 
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• We propose to use Gr. 60 vertical bars since the grade of the vertical steel should not 
significantly influence the outcome of the tests. Further, we know that these bars are 
readily available and we do not know if additional time would be required to procure 
Gr. 75 #7 bars. 

We have not yet concluded our discussions with Professors' Moehle and Saatcioglu regarding the 
specifics of the testing procedure (loading application, instrumentation, etc.) and appropriate 
acceptance criteria. However, we are all in agreement with the test specimen as shown in the 
attached sketch. If you are in agreement, we would like to proceed with fabrication of the test 
specimens immediately, and .will continue our discussions of these related and important issues 
while that effort takes place. 

Please review the sketch and provide us with a statement indicating ·that testing of these 
specimens will be adequate to demonstrate to SFDBI that BauGrid is acceptable for use on the 301 
Mission Street project. Upon receipt of this statement, we will forward this information to the 
project sponsor and contractors so that fabrication of the specimens can begin immediately. 
As you and I have discussed, the timeframe associated with fabrication of the test specimens will 
be controlled by the contractors. We will update you upon receipt of any and all information 
regarding this timeframe. Please accept our assurances that we want this test to be completed in 
the timeliest manner possible. 

We trust that you will find the above explanation a satisfactory response to your concerns. If you 
have any additional concerns, please contact me directly at your' earliest convenience. 

DESIMONE CONSULTING ENGINEERS, PLLC 

Derrick D. Roorda, SE 
Senior Associate 

cc: Mr. Gary Ho, City & County of SF 
Jonathan Rothstein, Steven Hood (Millennium Partners) 
Mr. Stephen DeSimone, Dr. Ronald Polivka, Mr. Nicolas Rodrigues (Desimone) 
Prof. Jack Moehle, U.C. Berkeley 
Prof. Murat Saatcioglu, University of Ottawa 
Hardip Pannu, Middlebrook + Louie 
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November 03, 2006 

City and County of San Francisco 
Department of Building Inspection 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94 l 03 

Attn: Mr. Hanson Tom, S.E. 
Principal Engineer 

DESIMONE 
NEW YORK 

MIAMi 

SAN FRANCISCO 

NEW HAVEN 

LAS VEGAS 

Desimone Project #4069B 
30 l Mission Street 

Re: 301 Mission Street (Permit No. 2002/l 023/9696) - BauGrid® Reinforcement Test Procedure, 
drawings SK-00 to SK-02 

Dear Hanson, 

DeSimone has developed a testing procedure and acceptance criteria that will demonstrate 
BauGrid reinforcement is appropriate for use on the 301 Mission St. project. The details are 
provided on the attached drawings SK-00 and SK-02 dated 11 /03/2006. Drawing SK-01, which 
contains details as to the proposed BauGrid test column, was previously approved by DBI on 
10/30/06, and is contained herein for completeness. 

We would appreciate your timely review and approval of the proposed testing procedure and 
acceptance criteria. Please contact me directly if you have any questions or comments. 

DESIMONE CONSULTING ENGINEERS, PLLC 

Derrick D. Roorda, SE 
Senior Associate 

Enclosures (3) - Sheets SK-01 , SK-02, and SK-03 

cc: Mr. Gary Ho, City & County of SF 
Mr Ray Liu, City & County of SF 
Jonathan Rothstein. Steven Hood (Millennium Partners) 
Mr. Stephen DeSimone, Dr. Ronald Polivka, Mr. Nicolas Rodrigues (DeSimone) 
Prof. Jack Moehle, U.C. Berkeley 
Prof. Murat Saatcioglu, University of Ottawa 
Hardip Pannu, Middlebrook + Louie 
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PROCEDURE: 

1. TEST SPECIMENS 
a. SHAKEDOWN TEST. SPECIMENS Al, A2, & A3. THREE 

(3) SPECIMENS CONTAINil\C BAUGRID WILL BE BUILT 
PER SK-01. 

b . CJTY TEST. SPECIMENS Bl, B2, & B3. THREE (3) 
SPECIMENS CONTAINING BAUGRID WILL BE BUILT PER 
SK--01 . 

2. TEST INSTRUIJENTATION 
a. ALL SPECIMENS WILL B£ JNSTRLMENTED WIT H TWO (2) 

AXIAL STRAIN MEASUREMENT DEVICES (LVDT 'S) ON THE 
EXTER IOR AND ON OPPOSITE SIDES OF THE SPEClMEN 
ACROSS THE TESTll\C REGION. 

b. ALL SPECIMENS WILL BE INSTRUMENTED WI TH TWO (2) 
·STRAIN GAGES ON THE LONGITUOINAL REINFORCEMENT . 
THESE GAGES WILL BE PLACED ON OPPOSITE SIDES OF 
THE SPECIMEN, NEAR THE LVOT'S, WITHIN THE TESTING 
REGION. 

c . ALL SPECIMENS WILL BE INSTRUMENTED WITH FOUR (4) 
STRAIN GAGES ON THE TRANSVERSE REINFORCEMENT . 
STRAIN GAGES ON THE TRANSVERSE BAUGRID 
REINFORCEMENT WILL BE PLACED AS CLOSE AS POSSIBLE 
TO THE WELDS. 

3. PURPOSE OF EACH TEST 
a. SPEC lMENs A 1 , A2. & A3 WI LL BE TESTED WriEN THE 

CONCRETE STRE:-CTH HAS REACHED B,000 PSI . THE 
PURPOSE OF THESE TESTS WlLL BE TO MAKE SURE THE 
TESTiflX: PROCEDURE IS UNDERSTOOD PRIOR TO TESTING 
THE CITY TEST SPECIMENS. 

b . SPEClt.eNS 81, 82, & ~3 WI LL BE TESTED WHEN THE 
CONCRETE STRENGTH HAS REACHED 10,0DD PSI . THE 
OUTC<M: OF THESE TESTS WILL DETERMINE If BAUGRID 
!S ACCEPTABLE FOR USE ON THE 301 MISSION STREET 
PROJECT. 

4. CONCRETE STRENGTH TESTS 
a . FORTY (40) CONCRETE CYLINDERS SHALL BE TAKEN FROM 

THE SAME CONCRETE USED FOR THE TEST SPECIMENS . 
b. TWO (2) CYLINDERS SHALL BE BROKEN ON THE 5TH DAY 

AFTER CONCRETE PLACMENT AND ON EACH DAY 
THEREAFTER UNTIL THE CONCRETE REACHES 10,000 PSI, 
WHICH IS EXPECTED AT APPROXIMATELY FOURTEEN (14) 
DAYS AFTER PLACEMENT. 

c . TWO (2) ADDITIONAL CYLINDERS SHALL BE BROKEN AT 
28, 56, AND 90 DAYS AFTER CONCRETE PLACEMENT. 

5. TESTING PROCEDURE 
a. EACH SPECIMEN WILL BE SUBJECTED TO MONOTONIC 

CONCENTRIC LOADING. (THE APPROPRI ATE RATE OF 
LOADING IS TO BE DETERMINED AND AGREED TO PRIOR 
TO TESTING.) 

b. SPECIMENS A1, A2. AND A3 WILL BE LOADED UNTIL 
FAiLURE. 

c. SPECIMENS B1, B2, AND B3 WILL BE LOADED UNTIL 
THEY HAVE REACHED THE ACCEPTANCE CRITERIA ONLY . 
ADDITIONAL LOADING MAY BE APPLIED AT THE OWNER'S 
SOLE DISCRETION. 

6 .TEST ACCEPTABILITY CRITERIA 
a. CITY TEST SPECIMENS B1, B2 , & B3. EACH TEST WILL 

BE DEEMED SUCCESSFUL IF THE AVERAGE OF THE TWO 
AXIAL STRAIN DEVICES REACHES D.6%. 

7 . BAUGRID EQUIVALENCY TESTS 
a. BAUGRID QUALITY CONTROL TESTS 1-5 AS SHOWN IN 

SK-02 WILL BE PERFORMED ON THE 1/4 BAUGRlDS USED 
IN THE TEST SPEC l~£NS, AS WELL AS REPRESENTATIVE 
#5 BAUGRIDS TO THOSE BEING USED AT THE 301 
MISSION STREET PROJECT . 

b. SUCCESSFUL COMPLETION OF THESE TESTS WILL BE 
DEMONSTRATED IF THE #4 BAUGRIDS AND NS BAUGRIDS 
ALL PASS THE ASSOCIATED ASTM AND BAUGRID QUALITY 
CONTROL MANUAL CRITERIA. 

PROJECT: 
301 MISSlON 

mL.E: 
BAUGRID COLUMN TEST SETUP PROCUOURES 

DESIMONE 
160 SANSOME STREET 
SAN FRANCISCO. CA 
T. 415.398.57 40 

16TH FLOOR 
94104-3722 

F. 415.398.9834 

JOB f: SCAI.£: 
4069 I N.T.S. 

DATE: 
11/03/2006 

DRAWN: 

NJR 

CHECKED: 

DOR, RMP 

DWC. NO. 

SK-00 



PROJECT: 

NOTES: 

1. TESTS SHALL BE PERFORMED FOR BOTH #4 
AND #5 BAUGRIDS AS SHOWN ON PAGE 29 
OF THE BAUGRID QUALITY CONTROL 
MANUAL (REPRODUCED HERE FOR 
CLARITY.) ALL APPLICABLE ASTM 
PROCEDURES AND/OR TH~ BAUGRID 
QUALITY CONTROL MANUAL SHALL BE 
ADHERED TO. 

2. COLUM'J TEST BAUGRID FABRICATION 
SHOULD ONLY PROCEED IF BAUGRID 
COUPONS TESTS ARE SATISFACTORY. 

3. TESTS SHALL BE PERFORMED IN THE 
MANUFACTURING FACILITY IN CHINA 
USING THE SAME TESTING APPARTUS AS 
USED FOR THE 301 MISSION PROJECT. 

4. ALL TESTS SHALL BE PERFORMED WITH 
SMITH-EMERY AS WITNESS . SMITH-EMERY 
SHALL PRODUCE A REPORT PRESENTING 
ALL TESTING RESULTS AND A STATEMENT 
AS TO THE TESTS CONFORMANCE WITH THE 
BAUGR ID OUAL! TY CONTROL MANUAL . ALL 
RAW STRESS-STRAIN DATA SHALL ALSO BE 
INCLUDED IN THE REPORT. 

301 MISSION 
JOB f : SCAl..E: 

4069 I N.T.S. 
1lllE: 

BAUGRID COUPON TEST SETUP 

DESIMONE 
160 SANSOME STREET 
SAN FRANCISCO. CA 
r. 415.398.5740 

16TH FLOOR 
94104 - 3722 

F, 415.3'18.9834 

DAlE: 
11/03/2006 

DRAWN: 
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CHECKED: 
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301 Mission 

Beam 83 Shear Force Comparison (for Baugrid) 
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The 301 Mission Street project consists of two separate structures located on the same site. The western structure (Tower) is a 58-
story, 605-foot tall building over one sub-grade level. The eastern structure (Mid-rise) is a 12-story, 128-foot tall building over five 
sub-grade levels. The two structures are separated by a seismic joint at the Bl, Ground, 2nd, and 31d Floors. 

Gravity System Description 

Both structures are of cast-in-place concrete construction. The floor slabs above ground level in both structures will utilize 
post-tensioning, whereas the lower slabs utilize only mild steel reinforcing. 

Lateral System Description 

Tower. The Tower relies on a dual lateral system comprised of concrete shear walls with outriggers, and concrete special 
moment-resisting frames. Lateral forces from the Tower are transmitted by the core walls and the columns all the way to 
the pile cap at Bl . The ground floor slab is not required to transfer forces to the perimeter basement walls. 

Mid-rise. The Mid-rise relies solely on a concrete shear wall system. The core walls of the Mid-rise, unlike those of the 
Tower, have the shear shifted to the perimeter basement walls through the ground floor and basement level 
diaphragms. 

Materials 

Concrete. Concrete strengths in the Tower walls and frames vary between 7 and 10 ksi, and in the Mid-rise between 7 
and 8 ksi. All floor slabs are 5 ksi. 

Reinforcing. The shear walls in both buildings and the moment frames in the Tower use Grade 75 reinforcing for bars 
larger than #B's per the General Notes sheet. 

BauGrld Welded Relnforc~ment Grids· (WRG) manufactured by. BauTech, Inc. will be l1sed In lieu of cohventlonal 
reinforcing In the Tower for. ties In the walls ood columns; <llnd stirrups In ;beams. Wlillle the Baugrfd produet has ICBO 
approval (ER-5192). the Ctty of San Francisco's Department of Bullc::llng Inspec tion belleved that the ICBO approval was 
not sufficient and that the substituted WRG may not meet varlotJs prescriptive code requirements. By utlllzlng section 
104.2.8 of the code, the attematlve materials section, Desimone subsequently demonstrated that the substituted WRG 
met the same performance goals that the code Implies are to be provided by conventional reinforcing. 

For walls Ol'ld columns; cal~ulattqns were provided demonstrating the maximum demand required by a 4/3 MCE event, 
and a laboratory testing program was completed which showed that the WRG provided a capacity that met the 
demand. 

For beams, odlculdtlons we~e provlc::le-d demonstriSJtlng that the shear demand require<::! by cade is resisted by beam 
shear c.0Ji>acJly

1
:wfth contti~U.!li;ins from pafh conC'.re.te mnd the Y'/R,G. capacity of the conc(ete in stieor is bosec:J on 

publlsm~tf · research. · :CapaeifY of the"'WRG Is bcise(j on ·relevant testing dato obtalried through BauTech's Q'C/QA 
pregram on' WRG m<:Jteiidl te 'b'E:t ·\:ls'ed en· thrs· project. 

Foundations 

Tower. The Tower foundation consists of a 10-foot thick pile cap supported by pre-cast concrete piles. The bottom of the 
pile cap is approximately 25' below the existing grade. The initial vertical pile displacement due to slippage required to 
fully engage the pile is expected to be approximately l" by the time of project construction completion. Additional 
long-term pile settlement due to compression of the underlying clay layers is expected to be as much as 5". As the piles 
are only located directly below the Tower footprint, this settlement is expected to occur uniformly over the Tower 
foundation area. 

Mid-rise. The Mid-rise structure rests on a mat foundation that varies between 6 feet and 8 feet in thickness. The bottom 
of this excavation is approximately 63 feet below the existing grade. Tie-downs resist hydrostatic uplift pressures under 
the portion of the deep excavation that is not directly below the Mid-rise, i.e., the area between the Mid-rise and the 
Tower. 

Building Separation 

The foundations and lateral systems of the two buildings are considered completely separate because a joint is located 
between them at the Bl, Ground, 2nd, and 3rd Floors. "Hinge slabs" allow circulation between the two buildings, while still 
accommodating differential settlement and seismic displacements between the two structures. 

Wind Loads 

A wind tunnel study was performed and a report issued by Rowan Williams Davies & Irwin Inc. (RWDI). The results of the 
report were used to evaluate both the Tower and Mid-rise. Wind does not control either design forces or interstory drifts 
for either structure. 

Seismic Loads 

Site-specific ground motions provided by the geotechnical engineer of record, Treadwell and Rollo, were used for the 
analyses of both structures. Earthquake design forces acting on individual elements were obtained by performing 



response spectrum analyses with the proprietary computer program "ETA BS" written by Computers and Structures, Inc. 
of Berkeley, California. 

The following information was used to determine the seismic design forces. 

z 0.40Na l.O 
I 1.0 Nv 1.064 
R 8.5 (Tower) Ca 0.44 
R 5.5 (Mid-rise) Cv 0.67 
Soil = Sd 

Tower. The lateral system is "regular" as defined by UBC 1629.5.2. The design forces were therefore reduced by 803 as 
allowed by 1631 .5.4.2. 

Different base shears were used for checking design forces and building interstory drifts. 

Forces - Includes the building period limitation of l .3 TA and the minimum base shear of equation 30-6, reduced by 803 
as allowed by l 631.5.4.2. (TA is the period of the structure determined with Method A using equation 30-8.) 

Drift check # l - Per UBC. Neglecting period limitations and minimum base shears prescribed by equations 30-6 and 30-7, 
further reduced by 803 as allowed by 1631.5.4.2, but including the effects of torsion and of 53 mass eccentricity. 

Drift check #2 - Per 2003 NEHRP provisions. This approach is widely held as the appropriate check for tall buildings with 
long periods and conservatively includes the equivalent of UBC equation 30-7, reduced by 803 as allowed by 1631.5.4.2. 
For buildings that are torsionally regular, this approach allows neglecting torsion effects for drift considerations, 
accomplished by evaluating drifts at diaphragm center of mass. 

Mid-rise. Due to the eccentricity of the shear walls relative to the center of mass of the building, the Mid-rise exhibits a 
slight torsional irregularity. For this reason the base shear was not reduced in accordance with 1631 .5.4.2. 

Different base shears were used for checking design forces and building interstory drifts. (Since the period of the 
structure is relatively short, the minimum base shear equations of 30-6 and 30-7 do not apply.) 

Design Procedures 

All elements of the structure ore designed and detailed in accordance with the load combinations and requirements of 
the 2001 SFBC. Additional procedures were also followeq as listed below. 

Steel Link Beams. The 2001 SFBC does not address the steel link beams used within the core of the Tower. These elements 
are designed using the 2002 AISC Seismic Provisions requirements for Special Reinforced Concrete Shear Walls Composite 
with Structural Steel Elements. 

Capacity Design. Each of the 12 outriggers connecting to the central shear core of the Tower contains two diagonally 
reinforced link beam elements. These links are designed to remain elastic under the code-prescribed seismic loads, but it 
is desirable for them to yield first once the design loads are exceeded by a major earthquake. In order to insure this 
behavior, the capacities of the link beams were calculated and increased by an overstrength factor. The resulting 
forces were used as the demands for which the following elements were designed: the portion of each outrigger 
connecting to the core walls, the outrigger columns, and the pile cap. 

Note that this approach is not required by the SFBC and represents an effort to "go beyond the code". This increases our 
confidence that in a large earthquake the very ductile link beam elements will yield first, and the critical connecting 
elements of the structure will remain essentially undamaged. The design of all elements still meets the requirements of 
the SFBC. 

The outriggers columns are designed to remain elastic when simultaneously subjected to the capacity of all link beams, 
as well as all tributary gravity loads. 

The pile cap under the Tower is designed to remain elastic when subjected to the capacities of the outrigger columns, as 
well as the expected maximum moment at the base of the shear wall core. 
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September 28, 2006 

City and County of San Francisco 
Department of Building Inspection 
1660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

Attn: Mr. Hanson Tom, S.E. 
Principal Engineer 

DESIMONE 
NEW YORK 

MIAMI 

SAN FRANCISCO 

1-.JEW HAVEN 

LAS VEGAS 

Desimone Project #4069B 
301 Mission Street 

Re : Summary of Meeting Between The City of San Francisco Department of Building Inspection 
and Millennium Partners and Desimone Consulting. Engineers, held on September 26, 2006, 
Re. 301 Mission Street (Permit No. 2002/1023/9696) • BauGrid® Reinforcement 

Dear Hanson, 

It was a pleasure meeting with you and your staff yesterday to discuss the repercussions on the 301 
Mission Street project of a recent test performed by Professor Jack Moehle of UC Berkeley, in which 
a reinforced concrete column containing a sample of wire mesh reinforcement similar to BauGrid 
appears to have performed in an unexpected manner. As you have requested, we are pleased 
to offer the following summary of our discussions and the action items to which we mutually 
agreed. 

SFDBI started the meeting by summarizing their concern regarding this issue, and their concern 
about the performance of the BauGrid product as a result of the recent test. DeSimone, as well as 
Millennium Partners, the project sponsor, indicated that they share the concern of SFDBI regarding 
this issue. 

SFDBI suggested that additional testing might be the easiest way to resolve this issue. Desimone 
expressed their concern that testing would not be a simple process since agreeing to an 
acceptable test and acceptance criteria would be the subject of much debate. 

Desimone also indicated that the recent test performed by Prof. Moehle differed from the 
conditions of the 30 l Mission Street project in the several ways, including the following: 

• The materials are not the same strength 

• The reinforcing is not the BauGrid product that was manufactured by one of their certified 
facilities, nor was it of the same size or configuration as that product being used on our 
project. 

• The loading conditions are different 

f:\Projec:ls\4069B\Co1Te1\Le11en\4069B-20060927-DDR-l-Cily ol Sf Mtg ol 9-26 doc 
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Desimone stated that additional testing to substantiate the integrity of the BauGrid product should 
not be required for the 301 Mission Street project for the following reasons: 

• BauGrid is an ICC/ICBO approved product. 

• BauGrid is being used on this project as a one-to-one substitution for cross ties in 
shear walls and columns in a manner consistent with the ICC/IC BO approvals 

• BauGrid has been used on previous permitted and constructed projects in San 
Francisco in the same manner as our project without any requirements for 
additional testing 

• The intended use of Bau Grid on the 301 Mission Street project has been previously 
discussed and reviewed with both SFDBI and the Structural Peer Review Panel 
(SPRP). This discussion, which is included in the official SPRP binder, can be 
summarized as follows: The SPRP asked if additional testing of BauGrid was planned 
for the project, DeSimone indicated that it was not, and the SPRP indicated that our 
position was acceptable. 

All parties discussed the letter dated September 19, 2006 from BauTech indicating that the 
materials tested by Prof. Moehle had not been subjected to their rigorous QA/QC procedures. 
SFDBI indicated that in light of these statements, they have reason to question the quality of the 
materials being delivered to the project site. 

At the end of the meeting it was agreed that the following actions would be required to bring 
closure to this issue: 

• DeSimone will submit revised construction drawings to SFDBI showing all structural 
elements where BauGrid is planned to be used on the project 

• Desimone will send a copy of the revised construction drawings to the individuals 
comprising the SPRP, Prof. Moehle and Hardip Pannu. At the request of SFDBI, an 
advance copy will be sent electronically to Prof. Moehle. 

• The SPRP will be asked to review the drawings and to comment only and specifically 
on whether or not the drawings represent an appropriate implementation of the 
BauGrid product, i.e., is it being used as a one-to-one substitution for the cross ties 
previously shown on the permitted contract drawings. 

• Millennium Partners and DeSimone will work with the project constructors to furnish 
SFDBI with the following information: 

• A copy of the BauTech QA/QC manual and procedures used for the 
production of BauGrid 

+ A letter of certification from the testing and inspection agency 
responsible for overseeing the production of BauGrid for this project 
indicating that all QA/QC procedures are being followed 

+ .A letter from BauTech certifying that they have inspected the product 
being delivered to the project site and indicating that it has been 
manufactured in conformance with their own· QA/QC procedures and 
with the ICBO approval documents. 
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We trust that you will agree that the above accurately summarizes the discussions and action items 
resulting from our recent meeting. If you have any comments on the above please do not 
hesitate to contact me directly. We look forward to working with you to resolve this issue to the 
satisfaction of SFDBI in the most expeditious way possible. 

Very truly yours, 

DESIMONE CONSULTING ENGINEERS, PLLC 

Derrick D. Roorda, SE 
Senior Associate 

cc: Jonathan Rothstein, Steven Hood (Millennium Partners) 
Jack Moehle, UC Berkeley 
Hardip Pannu, Middlebrook + Louie 



Comments on the Use of Bau Grids as Shear Reinforcement 

By: Murat Saatcioglu PhD., P.Eng. 

A total of 13 large scale column specimens were tested at the University of Ottawa, with 
BauGrids used as column transverse (confinement) reinforcement. The specimens had 
350 mm (13.7 in) square cross-sections and 1645 mm (5.4 ft) shear span between the 
column footing and the point of inflection (of a first story building column). All the 
columns were flexure dominant elements. They were subjected to constant axial 
compression, either at approximately 20% P0 (20% of column concentric capacity) or 
40% P0 , and tested under incrementally increasing inelastic deformation reversals (lateral 
shear force reversals). No beam tests were performed. In the absence of beam test results, 
column test data obtained under a relatively low axial load of 20% P0 may be used, while 
keeping in mind that the effect of axial compression is to reduce ductility. Hence these 
results should provide a somewhat conservative perspective of BauGrid behavior under 
shear force reversals. Of the 13 columns tested, l 0 had 4,900 psi concrete and the 
remaining three (BG-11, BG-12 and BG-13) had 11,800 psi concrete. Hysteretic 
relationships for all columns subjected to 20%P0 are included in the following pages. 
Also shown are sample strain gauge data recorded. 

Observations: 
• The seismic beam shear design forces required by ACI 318-05 is the larger of; i) 

shear force under factored earthquake loads and ii) shear associated with the 
formation of plastic hinges at the ends of the beams, with the latter often 
governing. Hence, one has to protect the beams against premature brittle shear 
failure prior to the development of probable moment resistances, computed with 
1.25 fy, which accounts for possible strain hardening in the longitudinal beam 
reinforcement and possible increases in moments and shears upon the formation 
of plastic hinges. In the columns tested, plastic hinges have formed and the 
specimens developed 4% to 7% lateral drift ratios, depending on the amount of 
confinement reinforcement. All the column specimens developed their inelastic 
flexural capacities (probable moment resistances) without any sign of shear 
failure. 

• Normal Strength Concrete columns (BG-3 and BG-8) had approximately the same 
amount of confinement reinforcement required by ACI 318 (one had 30% more 
the other had 17% less) and they both developed 6% drift without any sign of 
failure in the columns and in the grids. The welds maintained their integrity until 
after the columns failed due to either the longitudinal bar rupturing in tension or 
the compression buckling and subsequent concrete crushing. 

• High-Strength Concrete columns (BG-11, BG-12 and BG-13) had approximately 
70%, 30% or 50% of the confinement steel required by ACI 318. BG-11, with 
about 70% of the ACI confinement steel requirement developed 6% drift with 
little or no degradation in flexural resistance and failed during 7% drift cycles due 
to the rupturing of longitudinal tension reinforcement. Transverse strains recorded 
on BauGrids showed yielding of the second grid at 2% drift. The grid developed 



strains of 0.02%, 0.3%, 0. 7% and 1 % at the third cycles of 1 %, 2%, 3% and 4% 
drift levels, respectively. 

• HSC Column BG-12 (with 34% of confinement reinforcement required by ACI-
318) developed 4% drift before failure. The yielding of longitudinal 
reinforcement and of the second grid was recorded during the first cycle of 2% 
drift. The strain in the grid increased to 0.6% during the third cycle of 2% drift. 
The strain further increased to 0.98% during the third cycle of 3% drift. The grid 
ruptured at 4% drift level, followed by the rupturing of the second grid at 5% 
drift. The compression bars buckled during the second cycle at 5% drift and the 
test was discontinued. Although shear cracks were observed on the side faces 
(parallel to the direction of loading), they were well controlled hairline cracks. 

• HSC Column BG-13 (with 53% of confinement reinforcement required by ACI 
318-05) showed similar behavior as BG-12. Strain Gauges #4 and #5 placed on 
the outer perimeter of the second grid indicated yielding during the first load 
excursion at 1 % drift. Strain readings of 0.2%, 0.3% and 0.4% were recorded on 
the same grid at 0.5%, 1 % and 2% drift ratios, respectively. This column did 
experience a wide diagonal tension crack above the plastic hinge region, as 
depicted in the attached figure (Fig. 5-51 ), indicating possible yielding of the 
grids due to shear. However the grids were able to control the crack and the 
column failure was due to flexure. 

. • It should be noted that the above observations are only valid for the BauGrids 
provided for the test program conducted at the University of Ottawa in 1996. 
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Mr. Hanson Tom 
City and {",ounty of San Francisco 
Building Inspection Depurlment 
160 Mission Strt:et 
San Francisco, CA 94103-2414 

4 April 2007 

Subject: Peer Review Panel Recommendation to Accept Baugrid Reinforcement as Beam 
Transverse Reinforcement in the 301 Mission Project 

Dear 'Hanson: 

We have received the Structural C.alculalions package dated 22 February 2007, prepared and submitted 
by De$imone Consulting Engineers, under the direction of the Derrick Roorda, the Engineer ofRecurd 
on the: 30 I Mission Street Project. The package is subtitled Shear Capacity of Moment Frame Reams · 
Reinfnrced with BauGrid, which is the main focu.'i of the package. The package contains a detailed 
evaluation oftl1e rea~ons why DauGrids can he accepted as transven;e reinforcement in this l>-pecific 
project, including calculations, test data, and opinion~ from an outside consultant, Mural Saatcioglu, who · 
is an expert in the use of BauGrids. 

It is our understanding that the use of BauGrids in the moment frame beams is nol being considered as a 
one-for-one, equivalent replacement of conventional tr1111sverse reinforcement. Instead, it is our 
understanding that the use of BauGrids in the moment frame' beams is being proposed on the basis of a 
performance approach. According lo this approach, the use ofBaugrids is deemed acceptable if the 
calculated perfonnunce of the buildings is equivalent to or better chan the perfonnancc anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

With this understanding, and after review of lhe information provided in the 22 Februury 2007 package 
us well as previous information provided to us about the design of these buildings, it is our opinion that 
the use of BauGrids in the moment frame beams is accepcable as propose<l. 

Although we have exercised usual and customary professional care in providing this review, we have not 
independently vcri fied the accumcy of the calculations provided by Desimone. Our professional opinions 
are based on their calculations and further the responsibility of the struclurul desibrn remains ti.illy with 
the Engineer of Record. · 

Respectfully, 

Jilek P. Moehle 
Jil~<==;L 

Hardip Pa~ 



Stress-Strain Relationship of 10 ksi Concrete Confined by Baugrids 

Confinement efficiency parameter: 

k, = o.1s~b, b, = o.1st2 12 = o.45 
S Se 4 4 

be : center to center core dimension = 12 in 

s e : spacing of crossties = 4 in. 

Average lateral pressure (at yielding of transverse reinforcement): 

fe= 4 x (0.2sq in) (83ksi)/ (12 in x 4 in)= 1.38 ksi (9.54 MPa) 

Equivalent uniform pressure: 

fee= k2 fe= (0.45) (1.38) = 0.62 ksi (4.29 MPa) 

Confined Concrete Strength . 

k1 = 6.7 Cfler0
·
17 

k1 = 6.7 (4.29r0
·
17 = 5.23 (note that this equation is unit dependent and must be used with 

lateral pressure in MPa) 

f co= f c x 0.9 = 10 x 0.9 = 9 ksi (in-place strength of concrete in member - as opposed to 
cylinder strength) 

f cc= 9 ksi + 5.23 (0.62) = 12.2 ksi (confined concrete strength in the core) 

Ratio of additional strength due to confinement to in-place strength of unconfined 
concrete (K); 

K = k1 fee If co= 5.23 (0.62) I 9.0 = 0.36 (36% more strength due to confinement) 

HSC adjustment factors; k3 and ki (strengths are both in MPa): 

k3 = 40/f co= 40/(62) = 0.64 (strengths in MPa) 
ki = fyt/500 = 572/500 = 1.14 (strengths in MPa) 

Unconfined concrete strains at peak stress and at 85% of peak beyond the peak stress: 

601 = 0.0028 - 0.0008 k3 = 0.00229 



Confined concrete strains: 

& 1 = & 01 (1 +5 k3 K) = 0.00229 [1+5(0.64)(0.36)]=0.00493 

&85 = 260 k3 Pc & 1 [1+0.5k2(k,i-l)] + & 085 

= (260)(0.64)(4*0.2/(12*4)) (0.0,0493)[1+0.5(0.45)(1.14-1.0)]+0.0030 = 0.0171 

Stress (ksi) 

12.2 ksi 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 
I 
I 
I 
I 
I 

0.00493 0.0171 Strain 
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Background 
Welded reinforcement grids are avallable in various sizes 
and shapes that are suitable for use in structural members 
as concrete reinforcement. Research conducted on 
·reinforced concrete columns, shear walls. and beams 
incflCOte that welded grids offer superior performance and 
easy cage assembly when used as transverse 
reinforce_ment. The grid pattern improves concrete 
confinement and resutts in enhanced deformabilily in the 
inelastic range of deformations. This feature makes 
welded grids especlalty suitable for seismic resistant 
structures. 

The specific grid product being used for the 301 Mission 
Stroot project Is BouGrid. manutactured by Bau Tech. which 
hos boon approved for use by the ICBO Evaluatton Service, 
Inc. as documented on ER-5192 dated August l. 2000. 
BouTech maintains it's approved ICBO status by adhering 
to strict quality control requirements, which are audited 
quarterly by an independent inspection and testing 
agency, Smith Emery Loborotorles. BauTech's Qualily 
Assurance Program requires daily production sampling and 
testing to assure 1he quolily of the product, and those tests 
hove been duplicated on the specific batch of material 
utilized in these test columns. 

Mission Street Development LLC. hos been asked by the 
Cily of San Francisco Department of Building Inspection 
(SFDBI) to perform some additional tests to confirm the 
performance of BauGrid specific to the 301 M~on Stroot 
project. 

DeSimone proposes to demonstrate that BauGrfd Is 
acceptable for use on the 301 Mission Stroot project 
through a testing program to be executed at UC Berkeley 
under the drection of Prof. Jack Moehle. The testing 
program outllned herein has been developed in response 
to the December 6, 2006 letter from SFDBI. and has been 
ogreed to by the project SPRP and by SFDBI. 

Test Specimens 
• A total of six specimens shall be built and Instrumented In 

accordance with SK-01. 
• Preliminary Test. Specimens A 1. Kl. and A3. 
• City Test. Specimens Bl. B2. and B3. 

Concrete Placement and Cylinders 
• Concrete with expected 28-doy strength of l 0.000 shall be 

placed in all six specimens on the same day. 
A total of forty (40) concrete cylinders shall be taken from 
the same batch of concrete for the purpose of determining 
compressive strength. 

• Two (2) cylinders shall be tested on the 5111 day after 
concrete placement and on each day thereafter until the 
concrete strength reaches 10.000 psi. 

• Two (2) additional cylinders shall be tested at 28, 56, and 90 
days after concrete placement. 

Test Procedure 
• Each specimen shall be subjected to monotonic concentric 

axial compression loading. 
• Data shall be continuously gathered and recorded from 

each of the Instrumentation devices depicted in SK-01. 
• The strain of any specimen shall be defined os the overage 

reading from the 1Wo L VDT devices shown in SK-01. 
• Each specimen shaU be loaded only until such time as the 

specimen reaches a strain of 0.71%. Upon reaching this 
strain the specimen shall be removed from the testing 
machine. · 

Preliminary Test 
• Specimens Al. Kl. and ~ shall be tested when the 

concrete strength reaches 8.000 psi. 
• This test is intended solely to make sure the testing 

procedure and loading rate are acceptable, and ttiat the 
data acquisition systems are functioning properly prior to 
completing the City Test. 

• The results of the Preliminary Test shall have no bearing on 
the decision of SFDBI to allow the use of BauGrfd on the 301 
Mission Street project. 

City Test 
• Specimens Bl. B2. and B3 shall be tested when the concrete 

strength reaches l 0,000 psi. 
• This test shall form tt"le basis for determination of the acceptabilily 

of the use of BauGrfd on the 3_01 Mission Street project. 

Test Acceptance Criteria 
• The City Test shall be deemed successful, and SFDBI shall permit the 

use o f BauGrtd for the 301 Mission Street project. if the following 
criteria ore met: 

PROJECT: 

o Each of the throo specimens achieves a strain of at least 
0. 71 %. This corresponds to the beyond:<:ode MCE demand 
increased to include dispersion. 
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Mr. Hanson Tom 
City and County of San Francisco 
Building Inspection Department 
160 Mission Street 
San Francisco, CA 94103-2414 

4 April 2007 

Subject: Peer Review Panel Recommendation to Accept Baugrid Reinforcement as Beam 
Transverse Reinforcement in the 301 Mission Project 

Dear Hanson: 

We have received the Structural Calculations package dated 22 February 2007, prepared and submitted 
by DeSimone Consulting Engineers, under the direction ofthe Derrick Roorda, the Engineer of Record 
on the 30 l Mission Street Project. The package is subtitled Shear Capacity of Moment Frame Beams 
Reinforced with BauGrid, which is the main focus of the package. The package contains a detailed 
evaluation of the reasons why BauGrids can be accepted as transverse reinforcement in this specific 
project, including calculations, test data, and opinions from an outside consultant, Murat Saatcioglu, who 
is an expert in the use of BauGrids. 

It is our understanding that the use of Bau Grids in the moment frame beams is not being considered as a 
one-for-one, equivalent replacement of conventional transverse reinforcement. Instead, it is our 
understanding that the use of Bau Grids in the moment frame beams is being proposed on. the basis of a 
performance approach. According to this approach, the use of Baugrids is deemed acceptable if the 
calculated performance of the buildings is equivalent to or better than the performance anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

With this understanding, and after review of the information provided in the 22 February 2007 package 
as well as previous information provided to us about the design of these buildings, it is our opinion that 
the use of BauGrids in the moment frame beams is acceptable as proposed. 

Although we have exercised usual and customary professional care in providing this review, we have not 
iridependently verified the accuracy of the calculations provided by DeSimone. Our professional opinions 
are based on their calculations and further the responsibility of the structural design remains fully with 
the Engineer of Record. 

Respectfu 1 ly, 

Jack P. Moehle Hardip Pahnu 



5 January 2007 

Mr. Hanson Tom 
City and County of San Francisco 
Building Inspection Department 
160 Mission Street 
San Francisco, CA 94103-2414 

Subject: Acceptance criteria for tests of Baugrid columns associated with 301 Mission Street 
project 

Dear Hanson: 

This letter is to state the position of the undersigned regarding the test specimens, test procedure, and 
acceptance criteria for Baugrid column tests to be conducted at the Richmond Field Station of the 
University of California, Berkeley. 

The test column geometry is shown in the attached drawing SK-01, dated 10/30/2006. The column test 
geometry was agreed upon by the undersigned following a review of the geometry of core wall boundary 
element reinforcement in the 301 Mission Street project, and in consultation with Dr. Murat Saatcioglu, 
University of Ottawa, who is an exp~rt in the properties and testing of confined concrete columns. We 
recommend acceptance of this geometry as representative of that in the 301 Mission Street project. 

The undersigned also recommend acceptance of the test procedure as described on the attached drawing 
SK-00, dated 12/28/2006. While we prefer that tests be continued to failure so that we might better 
understand the limits of behavior of columns made with Baugrids, we accept that this interest in 
understanding the limits of behavior is outside the scope of this review. Therefore, we are willing to 
recommend acceptance of the test procedure as described in SK-00. 

The undersigned also agree with the acceptance criteria as defined in SK-00, dated 12/28/2006. Our 
understanding is that the strain limit of 0. 71 % is based on the strain calculated using the UBC-97 
procedure for shear walls, considering orthogonal effects, with displacements amplified by factors a and 
b, where factor a amplifies the DBE displacement to the expected MCE displacement, and factor b 
amplifies the expected MCE displacement to account for uncertainty in the calculated results. We find 
this procedure to be acceptable, and therefore recommend that the strain limit 0.71% be accepted. 
Furthermore, the proposal that all three test specimens reach the strain limit of 0. 71 % is conservative and 
we recommend that it also be accepted. 

Should the tests pass the acceptance criteria as outlined in SK-00, we recommend that the Department of 
Building Inspection approve the use of Baugrid reinforcement for columns and walls in the 301 Mission 
Street project. 

Respectfully, 

Jack P. Moehle Hardip Pannu 



Mr. Hanson Tom 
City and County of San Francisco 
Building Inspection Department 
160 Mission Street 
San Francisco, CA 94103-2414 

4 April 2007 

Subject: Peer Review Panel Recommendation lo Accept Baugrid Reinforcement as Beam 
Transverse Reinforcement in the 301 Mission Project 

Dear Hanson: 

We have received the Structural Calculations package dated 22 February 2007, prepared and submitted 
by DeSimone Consulting Engineers, under the direction of the Derrick Roorda, the Engineer of Record 
on the 301 Mission Street Project. The package is subtitled Shear Capacity of Moment Frame Beams 
Reinforced witlz BauGrid, which is the main focus of the package. The package contains a detailed 
evaluation of the reasons why BaµGrids can be accepted as transverse reinforcement in this specific 
project, including calculations, test data, and opinions from an outside consultant, Murat Saatcioglu, who 
is an expert in the use of BauGrids. 

It is our understanding that the use of Bau Grids in the moment frame beams is not being considered as a 
one-for-one, equivalent replacement of conventional transverse reinforcement. Instead, it is our 
understanding that the use of BauGrids in the moment frame beams is being proposed on the basis of a 
performance approach. According to this approach, the use ofBaugrids is deemed acceptable if the 
calculated performance of the bui I dings is equivalent to or better than the performance anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

With this understanding, and after review of the infonnation provided in the 22 February 2007 package 
as well as previous information provided to us about the design of these buildings, it is our opinion that 
the use ofBauGrids in the moment frame beams is acceptable as proposed. 

Although we have exercised usual and customary professional care in providing this review, we have not 
independently verified the accuracy of the calculations provided by DeSimone. Our professional opinions 
are based on their calculations and further the responsibility of the structural design remains fully with 
the Engineer of Record. 

Respectfully, 

Jack P. Moehle 


