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'Board of Supervisors 
City and County of San :Francisco 

government .'A.w£it and Oversight Committee 
October 18, 2017 + 10:00 a.m. 

Derrick Roorda 

Prepare to affirm tfiis oatfi 6y raising your rigfit fia~ and 
affirm by saying ''I 'Do." 

"}Jou do so{emn{y state tfiat tfie testimony you may give in tfie 
fiearing now yending before tfiis (Jovernment .Jludit and 
Oversigfit Committee, of tfie San :Francisco 'Board of 
Suyervisors, in tfie City and County of San :Francisco, s/ia{{ he 
tfie trutfi, tfie wfio{e trutfi, and notfiing hut tfie trutfi." 

Wfien reca{llng tfie witness: 
"Mr. Roorda, I wi{{ remind you, you fiave been yrevious{y 
y{aced under oatfi and remain so. Pfease take tfie yodium, 
and restate your name for tfie record." 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of 2000) 
Dated: October 18, 2017 



BOARD of SUPERVISORS 

SUBPOENA 

To: Derrick Roorda 
BuroHappold Engineering 
535 Mission Street~ Suite 1771 
San Francisco, CA 94105 

City Hall 
1 Dr. Carlton B. Goodlett Pface, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

Pursuant to Section 16.114·ofthe San Francisco Charter and California Government 
Code Sections 25170 and 37104, the San Francisco Board of Supervisors hereby 
commands you to appear at 10:00 a.Di. on October 18, 2017 at the following location: 

City Hall 
1 Dr. Carlton B. Goodlett Place . ' 

Legislative Chamber, Room 250 
San Francisco, CA 94102 

• To pro~ide oral information and respond to questions at a public hearing of 
the Board of Supervisors' Government Audit and Oversight Committee 
regarding your participation in and knowledge regarding the design, 
engineering, review, and approv,al process for the project at 301 Mission 
Street in San Francisco. 

• To produce and permit.inspection and copying of all documents, records, and 
other materials in your possession related to those two projects. 

If you have any questions regarding compliance with this subpoena, contact: 

Angela Calvillo, Clerk of the Board of Supervisors, Tel. (415) 554-5184 

Failure to comply with the commands of this subpoena may subject you to 
enforcement proceedings before the Superior Court of the State of California. 



170998 

·City and County of San Francisco 

Certified Copy 

City Hall 
l Dr. Carlton B. Goodlett Place 
San Francisco. CA 94102-468_9 

Motion 

[Issuance of Subpoena Duces Tecum - Derrick Roorda] 

Sponsor: Peskin 

Motion directing the Clerk of the Board of Supervisors to issue a subpoena duces 
tecum to Derrick Roorda, requiring him to appear at the Government Audit & 
Oversight Committee on October 4, 2017, at 10:00 a.m., to provide oral information 
at the hearing of File No. 160975 and respond to questions regarding the design, 
engineering, and cost benefit analysis for the project at 301 Mis~ion Street; and 
requiring him to produce documents,· correspondence, records, and other materials 
in his possession related to that project. 

9/19/2017 Board of Supervisors - APPROVED 

Ayes: 8- Breed, Cohen, Fewer, Kim, Peskin, Ronen, Sheehy and Yee 

Excused: 3 - Farrell, Safai and Tang 

. STATE. OF CALIFORNIA 
Cl1Y AND COUN1Y OF SAN FRANCISCO 

September 21, 2017. 

Date 

CLERK'S CERTIFICATE 
I do hereby certify that the foregoing Motion 
is a full, true, and correct copy of the original 
thereof on file in this office. 

IN WITNESS WHE;REOF, I have hereunto 
set my' hand and affixed the offical seal of 
the City and Coun~ of San Francisco. · 

...... 

City and County of San Francisco Pagel Printed at 9:37 am on 912111. 7 
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FILE NO. 170998 MOTION NO. Ml.7-146 

[Issuance of Subpoena Duces Tecum - Derrick Roorda} 

l . 
Motion directing the Clerk of the Board of Supervisors to issue· a subpoena duces 

tecum to Derrick Roorda, requiring him to appear at the Government Audit & Oversight 

Committee on October 4, 2017,. at 1 Q:OO a.m., to provide oral information at the hearing 

of File Np. 160975 and respond to questions regarding. the design, eng_ineering, and 

cost benefit analysis for the project at 301 Mission Street; and requiring him to produce 

documents~ correspondence, records, and other materials in his possession r~lated to 

that project. 

11 WHEREAS, News accounts in August 2016 revealed that the high-rise building at 301 

12 Mission Street, commonly known as the Millennium Tower, was settling differentially at double 

13 the anticipated aD'Jount predicted for the ent!re life of the project, and has sunk a total of ·17 

14 inches .since its 2009· completion; and · 
. . 

15 WHEREAS, Recent legal filings indicate that the Millennium Tower will tilt another ten 

16 ·inches to the west by 201~; and 

17 WHEREAS, Mr. Roorda ereviously served as the Senior Associate Principal of 

18 DeSimone Consulting Engineers, lnc. starting in 1997, where he designed and shepherded 

19 the approvals of the 60-story Millennium Toweri which upon its completion in 2009 was the · 

20 tallest concrete structure on the west coast, as well as the tallest residential building west of 

21 Chicago; and 

22 WHEREAS, A shorter and less heavy _project at 80 Natoma with' a similar mat 

23 foundation was ultimately halted for reasons that included concerns about the structure's 

24 performance dwing a seismic event; and 

25 

Supervisor Peskin 
BOARD OF SUPERVISORS 



1 . WHEREAS, During the approximate time period fro_m 2005 through 2£;>07, Desimone 

2 Consulting Engineers retained a two-member peer review panel to vet the structural and 

3 ~eismic soundness of Mr. Roorda's calcuations and design specifications, a proc_ess which 

4 specifically omitted the involvement of a geotechnical engineer, and which eventually led to 

5 the recommendation that a foundation permit be issued fotthe project; and 

6 WHEREAS, Supervisor Aaron Peskin, Member of the Government Audit and Oversight 

7 Committee, has requested that Mr. Roorda attend a hearing of the Committee to respond to 

8 questions regardi_ng his intimate knowledge of the 301 Mission project and provide the 

9 Committee with rele.vant records in· his possession. but Mr. Roorda has not yet indicated his 

1 O willingness to participate; and 

11 WHEREAS, A draft subpoen·a requiring Mr. Roorda to atten~ a hearing of the 

12 Committee and to.prodyce documents is on file with the Clerk of the Board of Supervisors in 

13· File No. 170998; now, therefore, be it 

14 MOVED, Thafpursuantto its authority under Charter, Section 16.114, and Government 

15 Code, Sections 25170 and 37104, the Board of Supervisors hereby directs the Clerk of the 

16 Board to issue a subpoena duces tecum in substantially the form and substance of the draft 

17 subpoena referenced a~ove, requiring Mr. Roorda to (1) attend the Government Audit and 

18 Oversight Committee meeting at 10:00 a.m. on October 4, 2017, to provide oral information 

19 and~ respond to questions regarding his participa~ion in and knowledge regarding the design, 

20 engineering,.review, and cost benefit analysis for the pr0ject at 301 Mission Street in _$an 

21 · Francisco; and (2} produce and permit inspection and copying of all documents, records, and 

22 other materials in his possession related to that project; and, be it 

23 · FURTHER MOVED, That the Clerk of the Board of Supervisors, in consultation with the 

24 City Attorney, may amend the draft subpoena prior to i$suing it, consistent with the direction in 

25 this Motion; and, be it 

Supervisor Peskin 
BOARD OF SUPERVISORS Page2 



1 FURTHER. MOVED, That the Clerk and the Chairperson of the Government Audit and 

2 Oversight Committee may in their discretion modify the time and date set forth in the 

3 subpoena, and may reissue the subpoena with a modified time and date, in order to 

4 accommodate Mr. Roorda's and the Committee's schedules. 
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Supervisor Peskin 
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City and County o~ San Francisco 
Tails . . . ·.:£.";!. "·: 

Motion: M17-146 

City Hall 
1 Dr. Carlton:B. Goodlett Place 
siin Francisco, ~A 94102-4689. 

File Number: 170998 Date Passed: September 19, 2017 

Motion-airecting th.e Clerk of the Board of Supervisors to issue a subpoena duces tecum to- Derrick 
Roorda, requiring him to appear at the Government Audit & Oversight Committee on October 4, 
2017, at 1 O:OO a.m., to provide oral information at the hearing of File No. 160975 and respond to 
questions regarding the design, engineering, and cost benefit analysis for the project at 301 Mission 
Street; and requiring him to produce documents, correspondence, records, and other materials in his 
posse5sion related to that project 

September 19, 2017 Board of Supervisors-APPROVED 

Ayes: 8- Breed, Cohen, Fewer, Kim, Peskin, Ronen, Sheehy and Yee 

~cused:· 3 - Farrell, Safai and Tang 

File No. 170998 .I hereby certify that the foregoing Motion 
was APPROVED on 9/19/2017 by the -Board 
of Supervisors of the City and County of 
San Francisco. 

Qty awl Courcff of San Francisco Page30 PriJzteJ! ai 2:38 pm 011 9/2M. 7 



Carroll, John (BOS) 

From: 
Sent: 

Pamela Cheeseborough <Pamela.Cheeseborough@sfgov.org> 
Thursday, October 05, 2017 9:57 AM 

To: Givner, Jon (CAT); Carroll, John (BOS) 
Subject: 
Attachments: 

Confirmation re Service of Subpoena on Derrick Roorda 
Proof of Service of Roorda Subpoena.pdf 

Categories: 170998 

You requested tracking info on the service of the Subpoena for Derrick Roorda. 

Mr. Roorda was served via UPS through his attorney Michael De Chiara on October 2, 2017. Destiny signed for the 
package. The tracking number is 1ZR3773V0102562108. 

Thank you. 

Pamela Cheeseborough 
Legal Secretary 

· Office of the City Attorney 
1 Dr. Carlton B. Goodlett Place 

· CityHall, Room 325 
San Francisco, CA 94102 
(415) 554-4688 direct 
(415) 554-4699 fax 
--- Forwarded by Pamela Cheeseborough/CTYATT on 10/05/2017 09:54 AM --

From: 
To: 
Cc: 
pate: 
Subject: 

Pamela Cheeseborough/CTYA TT 
Sunny.Angulo@sfgov1.onmicrosoft.com, 
Jon Givner/CTYATT@CTYATT 

09/29/2017 10:32 AM 
Proof of Service of Subpoena for Derrick Roorda 

Sunny, 

As requested, here's a pdf of the Subpoena for Mr. Roorda. 

Pamela Cheeseborough 
Legal Secretary 
Office of the City Attorney 
1 Dr. Carlton B. Goodlett Place 
CityHall, Room 325 
San Francisco, CA 94102 
(415) 554-4688 direct 
(415) 554-4699 fax 

1 



PROOF OF .SERVICE 

I, Pamela Cheeseborough, declare as frillows:_ 

I am a citizen of the Unit.ed States, over the age of eighteen years and not a party to the 
above-entitled action. I am employed at the City Attorney's Office of San Francisco, Fox Plaza 
Bmlding, 1390 Market Street, ;Fifth Floor, San Francisco, CA 94102. 

On Septillnber 29, 2017, I served the following dQcument(s): 
. . . . 

SUBPOENA DUCES TECUM FOR DERRICK ROORDA 

MOTION M17-146 RE ISSUANCE OF SUBPOENA . . . . . 

on the following persons at the locations specified: 

Michael K. De C)riara, Esq. 
Zetjin & De Chiara LLP 
801 Second Avenue 
New York, NY 10017 

in the mariner indic:;i.ted below: 

.rgj B;Y, OVIDRNIGffi. DELIVERY: I sealed true and correct copies of the above docmnents in 
addressed envelope( s) and placed_ theJll at my workplace for collection and delivery by ~r~!fillight courier 

· · service. I am readUy familiar with the practices of the San Francisco City Attorney's Office for sending 
ov~i::filght deliveries. Jn the ordinary course of business, the sealed envelope(s) that I placed for collection 
would be collected by a couriertlie same day. . 

D BY ELECTRONIC MAQ:.,: Based on a court order or an agreement of the parties to ac~ept 
electronic ·service, I caused the. documents to be sentto the person(s) at the electronic service address( es) 
listed above. Such docriment(s) were transmitted via electronic mail from the electronic address: 
:firstJast@sfgov.org D in portable document format ("PDF") Adobe Acrobat or D in Word document 

·format. OR 

· D BY ELECTRONIC MAIL: Based on a court order cir an agreement ofthe parties to accept 
electronic service, I ca'used the documents to be served electronically through File & ServeXpress or 
TrneFiliilg in portable document format ("PDF") A.dobe Acrobat. 

D BY FACSJMiLE: Based on a written.agreement of the parties to ac;:cept service by fax, I transmitted 
trµe and correct copies of the aboye docmnent(s) via a facsimile machine at telephone number Fax#' to the 
persons and the fax numbers liSted above. The fax transmission was reported as complete and without 
error. The transmission report was properly issued by the transmitti:ilg facsimile machine,. and a copy of 
the transmission report D is attached· or 0 will be filed separately with the court. 

I declare under pe~ty of perjury pursuant to the laws of the State of California that the 
· foregoing is true. and correct. 

p 

n:\govem\as2017\9690021\01224224. docx 



Member, Board of Supervisors 
District 3 City and County of San Francisco 

DATE: 

TO: 

CC: 

FROM: 

AARON PESKIN 

MEMORANDUM 

July 28, 2017 

Naomi Kelly, City Administrator 

Gregory Deierlein, City Peer Review lead for 301 Mission . 
John Carroll, Committee Clerk 

Supervisor Aaron Peskin {j}_/_; . 
SUBJECT: Emergency Hearing on 301 Mission -August 1, 2017 

Madame City Administrator: 

In light of the recent public revelations that the Millennium Tower at 301 Mission 
Street continues to sink and tilt at an accelerated rate, the Government Audit & 
Oversight Committee has called for an emergency hearing to receive an update on the 
status of the peer review of the building, per staff's July 20 email correspondence. 

The Chair has confirmed Room 263 for the special Government Audit and 
Oversight Committee hearing on Tuesday, August 1 at 1 :00 PM. 

Chair Kim and I are also requesting an update directly from Mr. Deierlein, the 
City's contracted peer review lead, on the status of the City's safety inquiry, including 
any potential fixes for the outriggers and foundation mat issues. Mr. Deierlein should 
come prepared to explain the performance modeling that the panel has done for the 
building in the event of an earthquake. 

If there are additional safety violations that have been cured, such as the non­
compliant ramp, please be prepared to update the committee on these items, as well. 
Thank you for your ongoing leadership and work to prioritize the safety of our 
downtown. 

Aaron 

City Hall .. I Dr. Carlton B. Goodlett Place• Room 244 • San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554 - 7454 •TDD/TTY (415) 554-5227 •E-mail: aaron.peskin@sfgov.org 
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26 July 2017 

Ms. Naomi Maria Kelly 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

SIMPSON GUMPERTZ & HEGER ~ 
I Engineering of Structures 

and Building Enclosures 

Project 147041.10 - Structural Evaluation of the Millennium Tower, 301 Mission Street, 
San Francisco, CA; Revised Supplemental Report 

Dear Ms. Kelly: 

We are pleased to send the attached report documenting supplemental evaluations performed by 
us in response to requests forwarded by Professor Gregory Deierlein, Chair of the City of 
San Francisco-appointed review panel for the Millennium Tower. This revised report includes a 
corrected plot of ground motion spectra used in our analysis, plots for shear wall strain demand 
capacities and residual drift, and a discussion of settlement that has occurred since the readings 
upon which our analyses are based. 

Sincerely yours, 

Ronald 0. Hamburger, SE 
Senior Principal 
CA License No. 2951 
l:\SF\Projects\2014\147041.10-301S\WP\004ROHamburger-T-147041.10.jdi_SupplementalTransmittal_R1.docx 

Encl. 

SIMPSON GUMPERTZ & HEGER INC. 
100 Pine Street, Suite 1600, San Francisco. CA 94111 

Boston I Chicago I Houston I New York 

main: 415.495.3700 fax: 415.495.3550 www.sgh.com 

San Francisco I Southern Colifomia I Washington. DC 
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ABSTRACT 

The building at 301 Mission Street, San Francisco, California is a fifty-eight-story residential 

structure founded on a pile-supported mat foundation. The building, which was completed in 

2009, has experienced and continues to experience significant foundation settlement. 

Paul Hastings, LLP retained Simpson Gumpertz & Heger Inc. in 2014 to conduct an evaluation of 

the impact of site settlement on the building's structural stability and earthquake resistance. We 

performed initial evaluations in 2014 and updated these in 2016 to consider additional settlement 

that occurred in the interim period. In an October 2016 report we concluded that settlement had 

not compromised the building's stability or its ability to resist strong earthquakes. 

The City of San Francisco retained a panel of structural and geotechnical engineers to review our 

October 2016 report and provide the City an independent opinion of the building's safety. In 

performing their work, this panel requested that we supplement our original evaluations to: 

• Address the effects of potential strength degradation of reinforced concrete coupling 
beams in outrigger elements. · 

• Select and scale ground motions used in our analyses in accordance with the 
requirements of ASCE 7-10. 

• Evaluate the adequacy of the foundation piles to support the structure under strong 
ground shaking. 

• Evaluate the effect of additional settlement that occurred since June, 2016. 

We performed a literature search to obtain information on the potential strength degradation of 

the outrigger coupling beams. We obtained data on the construction and installation of the 

foundation piles and worked with SAGE Engineers, a geotechnical consultant retained by 

Paul Hastings LLP to improve our modeling of the pile foundation's response. We also reviewed 

updated building settlement data provided by Arup in June 2017. 

Our supplemental analyses and evaluations confirm the conclusions of our October 2016 report. 

We conclude that although the coupling beams are expected to degrade in strength when the 

building is subjected to strong ground shaking, this does not affect the response to earthquake 

shaking of the building overall, which has adequate capacity to withstand the Maximum 

Considered Earthquake shaking specified by the present San Francisco Building Code. Further, 

the foundation piles are adequate to withstand the shaking associated with such an event. Finally, 

the additional settlement that has occurred since June 2016 has not caused any significant impact 

on stress in the structure to date, nor had significant impact on the building's stability or ability to 

- i -



resist strong earthquakes; and does not change any of our conclusions expressed in our 

October 2016 report or in this report of our supplemental analyses and evaluations. 
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SUPPLEMENT AL REPORT 
FOUNDATION SETTLEMENT INVESTIGATION 
301 MISSION STREET 
SAN FRANCISCO, CALIFORNIA 

1. INTRODUCTION 

1.1 Background 

The building at 301 Mission Street, San Francisco, California, also known as the Millennium 

Tower, is a fifty-eight-story, reinforced concrete structure developed by Mission Street 

Development LLC in 2007 for sale as residential condominium units. The building is located at 

the southeast corner of Mission Street and Fremont Street. The building comprises two separate 

structures, a fifty-eight-story tower and . an adjacent, functionally connected, twelve-story 

reinforced concrete podium. 

The project site is underlain by approximately 15 ft of 19th century fill, approximately 30 ft of 

, recently deposited clays and silts, known as Bay Mud; approximately 50 ft of dense silty sands, 

known as the Colma formation; more than 100 ft of silts and clays known as Older Bay Clay and 

then by Franciscan formation bedrock. The tower structure is founded on a thick reinforced 

concrete mat, supported by 946, 14 in. square precast concrete piles that extend into the Colma 

formation at depths that vary from approximately 50 to 90 ft below surrounding grade. Since 

construction initiated, the tower has been experiencing noticeable settlement. At this time, total 

settlement exceeds 16 in. with some dishing and tilting of the mat foundation. 

In 2014, Paul Hastings LLP retained Simpson Gumpertz & Heger Inc. (SGH) on behalf of 

Mission Street Development LLC to provide an independent evaluation of the effects of this 

settlement on the building's stability and earthquake resistance. SGH completed these analyses 

and prepared a preliminary draft report of findings. The building continued to settle. In 2016, 

Paul Hastings LLP again retained SGH to update our analyses in order to evaluate the effect of 

additional settlement which had occurred since our initial investigation. On 3 October 2016, we 

published a report documenting the results of our investigation and our conclusion that building 

settlement to date had not impacted the building's stability or its ability to resist strong earthquake 

shaking. 

- 1 -



Following publication of our investigation report in October 2016, the City of San Francisco (City) 

retained an independent engineering review panel to provide the City an opinion as to the safety 

of the building. This independent panel reviewed our October 2016 report, met with us over a 

period of approximately 7 months, and requested additional data and analyses in support of their 

investigation. This report presents the supplemental analyses we performed in response to the 

review panel's requests. 

1.2 Objective 

The overall objective of our investigation, since inception of our work, is to determine if the 

differential settlement experienced by the 301 Mission Street building significantly affects the 

building's stability and capacity to resist strong earthquakes. 

A secondary objective of our investigation, and the subject of this report, is to provide the City­

appointed review panel information on the building's structural characteristics to assist the panel 

in responding to questions posed to the panel by the City. We also revisit our prior conclusions 

given the updated evaluations we performed at the request of the City panel. 

1.3 Scope of Work 

Our 3 October 2016 report presents the scope of work we performed in our initial investigation. 

Supplemental tasks we performed, at the request of the City's independent panel, include: 

1. Modify our nonlinear settlement and earthquake analysis to simulate the effects of 
potential· strength degradation of outrigger coupling beams under cyclic earthquake 
action. 

2. Modify our nonlinear settlement and earthquake analysis to use re-scaled ground 
motions complying with the requirements of ASCE 7-10 for. MCER shaking. 

3. Evaluate the axial, flexural and shear demands on individual piles. 

4. Evaluate the effect of additional settlement that has occurred since our analyses 
presented in our October 2016 report. 

5. Meet with the City panel to present our results and respond to supplemental questions. 

6. Prepare this report documenting our findings and conclusions. 

Our original work scope and also this supplemental work scope address only the fifty-eight-story 

tower and its foundation, not the adjacent podium. 

-2-



1.4 Project Description 

The building at 301 Mission Street, San Francisco, California, also known as the Millennium 

Tower is a fifty-eight-story, 628 ft tall, reinforced concrete tower with an adjacent, structurally 

separate, podium. The podium structure is further divided into a three-story low-rise and a twelve­

story mid-rise. Refer to our 3 October 2016 report for a more complete description of the building. 

-3-



2. SOURCES OF INFORMATION 

Our 3 October 2016 report presents a complete list of documents we reviewed as part of our 

original work scope. This section discusses additional information we obtained to support our 

supplemental analyses. 

2.1 Outrigger Coupling Beam Hysteresis 

The building's outrigger elements have low aspect (length to depth) ratio of 0.5. Recent testing 

of coupling beams has typically used specimens with aspect ratios in the range of 2.5 or higher. 

We therefore focused our literature search on test data for walls with lower aspect ratios. 

2.1.1 Paulay and Binney 

Paulay and Binney1 report the results of cyclic testing of a series of low aspect ratio coupling 

beams that formed the basis for the ACI 318 requirements for diagonally reinforced coupling 

beams.: Paulay and Binney tested four specimens with diagonal reinforcement, negligible 

conventional reinforcing steel and minimal hoop reinforcement. Three specimens had aspect 

ratios of 1.29 and one specimen had an aspect ratio of 1.0. One specimen (Figure 1) with an 

aspect ratio of 1.29 exhibited stable strain hardening behavior with minimal stiffness degradation 

through cyclic response to 0.01 radian followed by a monotonic push to 0.06 radian. A second 

similar specimen (Figure 2) exhibited stable, strain hardening response through multiple 

unsymmetrical cycles to 0.03 radians positive displacement and 0.06 radians negative 

displacement. The specimen with an aspect ratio of 1.0 (Figure 3) exhibited stable behavior in 

response to cyclic positive loading to 0.06 radians before initiation of buckling of the diagonal bars 

in compression. 

2.1.2 Canbolat, Parra-Montesinos and Wight 

Canbolat, Parra-Montesinos and Wight2 report the results of a testing program conducted at the 

University of Michigan to evaluate the behavior of low aspect ratio coupling beams using fiber­

reinforcement of concrete to control cracking and spalling behavior. One specimen, used as a 

control, was a standard diagonally reinforced coupling beam with an aspect ratio of 1.0 (Figure 

1 Paulay, T. and Binney, J.R. "Diagonally Reinforced Coupling Beams of Shear Walls SP 4-26" ACI 
Structural Journal, 197 4, pp.579-598 
2 Canbolat, BA, Parra-Montesinos, G.J., Wight, J.K., "Experimental Study on Seismic Behavior of High 
Performance Fiber-Reinforced Cement Composite Coupling Beams, 102 S-17", AC/ Structural Joumal, 
January-February 2005 
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4). This specimen exhibited stable behavior in response to fully reversed cyclic loading to 0.04 

radians. Under positive loading (loading within the upper right hand quadrant of the force­

deformation plot), the specimen exhibited stable response with no apparent degradation. Under 

negative loading (loading within the lower left hand quadrant of the plot) the specimen exhibited 

stable response through the first cycle to -.02 radian, then lost approximately 25% of its strength. 

Strength under negative loading then stabilized through displacements to 0.04 radian. 

2.2 Pile Capacity Data 

2.2.1 Information Obtained from Shop Drawings 

We reviewed a series of documents prepared by Kie-Con, the pile supplier for the project, 

documenting the construction of the precast concrete piles. Specifically we reviewed: 

• Kie-Con Drawing 568-7 Revision 2, dated 19 August 2005 and entitled: 14" Square PIS 
Concrete Pile Details, Production Pile, 301 Mission Street, San Francisco, California. 

• Kie-Con Drawing 568-8, Revision 0, dated 16 June 2005 and entitled: 14" Square P/S 
Concrete Pile Details, Indicator Pile, 301 Mission Street, San Francisco, California. 

Drawing 568-7 (Figure 5) shows: 

1. Production piles are 14 in. square. 

2. Concrete has a specified 28-day compressive strength of 7,000 psi. 

3. Prestress reinforcement consist of eight strands of 1/2 in. diameter, Grade 270 steel, 
arranged in a circular pattern. Strands extend 4 ft beyond the top of the pile for 
embedment in the mat. 

4. Eight #8, Grade 60 reinforcing bars (either ASTM A615 or A 706), 23 ft long are present 
at the top of each pile and project 4 ft beyond the pile top for embedment in the mat 

5. The pile tops are provided with a 10 ft long cut-off length. 

Drawing 568-8 (Figure 6) shows that Indicator Piles are identical to Production Piles except that 

a total of 20 ft long cut-off length is provided_ 

2.2.2 Information Obtained from Treadwell & Rollo 

We reviewed a 2 May 2005 letter report prepared by Treadwell & Rollo re: Summary of Pile 

Driving, 301 Mission Street, San Francisco, California_ Treadwell & Rollo served as project 

geotechnical engineerforthe original development of the building. The letter includes a pile plan 
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forthe project, reproduced here as Figure 7. This pile plan indicates a numbering system forthe 

piles and also the locations of Indicator Piles. Attachments to this letter also include a table, 

reproduced in Appendix A to this report that indicates for each pile: the date driven; furnished 

length; design cut-off elevation; actual top of pile elevation; approximate tip elevation; 

approximate cut-off length; and number of blows per foot during the last 5 ft of driving. 

2.2.3 Information Obtained from SAGE Engineers 

SAGE Engineers is a geotechnical engineering consultant, retained on behalf of Mission Street 

Development LLC by Paul Hastings LLP, to evaluate various matters related to the foundation 

behavior. SAGE Engineers evaluated geotechnical reports prepared by Treadwell & Rollo, as 

well as available data for adjacent sites prepared by other geotechnical engineers, reviewed pile 

driving and other construction records for the 301 Mission project, and performed independent 

calculations of foundation geotechnical capacity and settlement characteristics. At our request, 

SAGE provided data related to the likely capacity of piles and resistance of soils for our use in our 

analyses. 

Primarily based on the driving data, shown in Appendix A, SAGE provided a spreadsheet 

indicating their estimate of pile ultimate static axial compressive capacity as limited by a 

combination of skin friction and end bearing in the surrounding soils. The spreadsheet provides 

a unique value for each pile. Projected values generally range from approximately 400 kips to 

1, 175 kips. Figure 8 is a plan view of the foundation derived from the tabulated values showing 

these capacities in the form of contours. The lowest values occur near the northeast corner of 

the core. These capacities relate to the ability of the piles to transfer loads to the surrounding soil 

and do not represent the structural capacity of the pile itself. 

In addition to estimates of pile ultimate compressive capacity, SAGE provided a plot, reproduced 

here as Figure 9, indicating the load-deformation characteristics of the piles under static axial load 

normalized to the ultimate compressive capacity. This figure additionally shows a similar 

relationship for the piles under dynamic compressive loading, applicable to seismic load cases 

and also static and dynamic uplift loading. 

SAGE also provided an estimate of the modulus of subgrade reaction of the soils beneath the 

PG&E vault, which is directly supported by soil at the south end of the mat. Figure 10 presents 

this data. 
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2.3 Settlement Data 

Since 2009, Arup, geotechnical engineer for the Transbay Transit Center project under 

construction adjacent to and south of the 301 Mission Street Building, and also the Salesforce 

Tower, across Fremont Street to the west of the building, has obtained and published survey data 

at 33 points across the plan of the 301 Mission tower mat. Arup periodically updates this data. 

As noted in our October 2016 report, we obtained information on the building's settlement from a 

June, 2016 Arup report on settlement and compared this against earlier reports of settlement 

used as the basis for analyses we conducted in 2014. That report included plots, produced by us 

using the Arup data, showing the settlement profile across different sections of the mat between 

2014 and 2016. Figure 11 presents a plot showing the change in settlementfor 31 of Arup's data 

points over the period June 2016 to June 2017. Data for two of the points was not reported by 

Arup. 
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3. STRUCTURAL ANALYSIS 

3.1 Coupling Beam Degradation 

Our 3 October 2016 report documents the three-dimensional, nonlinear, PERFORM-30, 

analytical model we developed to simulate the 301 Mission Street building's response to 

foundation settlement and earthquake ground motions. At the request of the City-appointed 

review panel, we modified our analytical model to incorporate strength degradation for the low­

aspect ratio coupling beams located in outriggers at Levels 8 through 12, 17 through 21 and 42 

through 48, along framing Lines C and F. Figure 12 presents an elevation of a typical outrigger 

indicating the locations of these low aspect ratio beams. 

Of the available test data for low aspect ratio walls, the tests by Paulay and Binney indicate 

relatively little strength degradation while the test by Canbolat, et. al. do show some degradation. 

This is likely because the Canbolat tests used a ramped, fully reversed, cyclic loading protocol 

similar to that commonly used as the basis for most recent nonlinear response modeling, while 

the Paulaytests employed a loading protocol more like that ofreal earthquakes, with little reversed 

cyclic loading. Recent research, by Lignos3 and others suggests that fully reversed cyclic loading 

protocols over-estimate the strength degradation that typically occurs in structures in response to 

earthquakes. However, to be consistent with the modeling approaches used for other elements, 

and to conservatively model the effects of strength degradation, we adopted the Canbolat tests 

as the basis for our updated hysteretic model for the coupling beams .. 

For these elements, we implemented the degrading hysteretic model illustrated in Figure 13. The 

cyclic backbone for this model maintains elastic-perfectly-plastic behavior through a shear 

deformation of 2% radians then degrades to a residual strength equal to 25% of the yield strength 

at a shear deformation of 4% radians. The model retains this residual displacement through shear 

deformation of 6% radians, after which it has nil residual strength. Figure 14 shows an overlay of 

the response obtained from this hysteretic model with that recorded in the University of Michigan 

testing discussed in Section 2.1.2 of this report. The hysteretic model conservatively represents 

the behavior obtained in the test and exhibits greater strength and stiffness degradation than did 

the tested specimen. 

3 Applied Technology Council, Recommended Modeling Parameters and Acceptance Criteria for Nonlinear 
Analysis in Support of Seismic Evaluation, Retrofit and Design, NIST GCR 17-917-45, National Institute of 
Standard and Technology, Gaithersburg, Md., 2017 
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3.2 Ground Motions 

The City-appointed review panel requested that we re-evaluate the building using the degrading 

hysteretic model for outrigger coupling beams described in the previous section and a suite of 

ground motions selected and scaled to the requirements of ASCE 7-104. ASCE 7-10 is the loading 

standard referenced by the present edition of the San Francisco Building Code. We selected and 

amplitude-scaled a suite of seven ground motion pairs to the criteria of 

ASCE 7-10 Section 16.1.3.1'. Section 16.1.3.1 states: 

"Where three-dimensional analyses are performed, ground motions shall consist of pairs 

of appropriate horizontal ground motion acceleration components that shall be selected 

and scaled from individual recorded events. Appropriate ground motions shall be selected 

from events having magnitudes, fault distance, and source mechanisms that are 

consistent with those that control the maximum considered earthquake. Where the 

required number of recorded ground motion pairs is not available, appropriate simulated 

ground motion pairs are permitted to be used to make up the total number required. For 

each pair of horizontal ground motion components, a square root of the sum of the squares 

(SRSS) spectrum shall be constructed by taking the SRSS of the 5% damped response 

spectra for the scaled components (where an identical scale factor is applied to both 

components of a pair). Each pair of motions sha/I be scaled such that in the period range 

from 0.2T to 1.5T, the average of the SRSS spectra from all horizontal component pairs 

does not fall below the corresponding ordinate of the response spectrum used in the 

design, determined in accordance with Section 11.4.5or11.4.7." 

Table 1 indicates the seven records we selected and scaled for our analysis. The table indicates 

for each record the earthquake event, station name, fault mechanism, magnitude, distance of the 

recording station from the site and scale factor we applied. Figure 15 overlays plots of the scaled 

SRSS spectra for the seven records with the MCER spectrum specified in ASCE 7 Section 11.4.5; 

the average of the scaled SRSS spectra; and the period range (0.2T to 1.5T) over which the 

average SRSS spectrum is required to envelope the MCER spectrum. Figure 16 compares the 

average X and Y components of the records, as they were applied to the model against the MCER 

spectrum. 

4 American Society of Civil Engineers. Minimum Design Loads for Buildings and Other Structures, ASCE 
7-10; ASCE, Reston, VA 
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Table 1 - Suite of Ground Motion Records 

Earthquake Mag. Rupture Type Station Distance Scale 
(km) Factor 

1989 Loma Preita 6.9 Reverse Oblique West Valley College 9.3 1.40 

1999 Koaceli, Turkey 7.5 Strike Slip Duzce 15.4 1.24 

1999 Chi Chi Taiwan 7.6 Reverse Oblique TCU123 14.9 1.47 

1990 Manjil, Iran 7.4 Strike Slip Abbar 12.6 1.87 
2002 Denall, Alaska 7.9 Strike Slip Pumps Station #10 2.7 1.25 

2010 El Mayor, Mx 7.2 Strike Slip Michoacan de Ocampo 15.9 1.86 

2010 Darfield, NZ 7.0 Strike Slip HORC 7.3 0.95 

3.3 Pile Modeling 

To more accurately capture the demands on the foundation mat and the piles supporting this mat, 

we updated the way in which our analytical model represents the soil and piles supporting the 

mat and the effects of site settlement. We also implemented a series of elements to represent 

the lateral behavior of the piles under earthquake response. Section 3.3.1 describes our updated 

modeling of vertical foundation response and Section 3.3.2 describes our implementation of 

lateral behavior of the piles in our analytical model. 

3.3.1 Vertical Foundation Response 

We used a staged analysis approach to represent the vertical stiffness and action of the piles. As 

noted in our October 2016 report, our model does not explicitly include each of the 946 piles. To 

facilitate the meshing of the mat and the soil supporting the mat in our model, we use a total of 

853 pile/soil springs (738 springs representing piles and 115 representing soil), distributed 

throughout the foundation plan, and located at the nodes connecting the grid beams that 

represent the mat. The 115 soil springs are all located at the 3 ft thick soil-supported region along 

the south edge of the mat. 

As a first stage in the analysis we applied springs representing the soil/pile stiffness under long­

term loading. We applied these as non-linear, compression only springs. In the soil-supported 

portion of the mat these springs are simply taken as having the force-deformation relationship 

shown in Figure 10, factored by the tributary area for each spring. For the pile springs, we 

obtained the value of the spring force-deformation relationship by interpolating between the data 

provided by SAGE (Figure 8 and Figure 9) for the piles nearest to the grid point at which we 

applied a spring, and then factoring these properties by the tributary area for each spring. We 
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used the Kriging Method available in the Surfer 8 computer program to perform the 2-dimensional 

interpolation. 

We next applied gravity loads (Dead Load + 25% Live Load) to the structure, resulting in 

downward displacement of the pile springs and deformation of the mat. We then iteratively 

applied thermal loading to the individual piles to produce a deformed shape of the mat that 

reasonably represented the surface we obtained from the 10 June 2016 Arup settlement data. 

Figure 17 compares the deformation contours across the mat resulting from our model, and those 

computed from the settlement data. 

As a next step in the analysis we applied an additional set of springs at each of the node points 

representing a pile support. One compression-only spring added at each node represents the 

incremental pile strength and stiffness estimated by SAGE for seismic response and illustrated in 

Figure 9 as a solid blue line. We also added a tension-only spring to represent the dynamic 

strength and stiffness of the piles in uplift, as indicated in Figure 9. We connected the tension 

only springs to the mat using a combination of gap and hook elements, such that the springs are 

effective only when the piles actually experience uplift forces. We determined the strength and 

stiffness values for each of these spring elements using the normalized relationships in Figure 9 

and the long term compressive capacities obtained using the geographic interpolation approach 

described earlier. 

3.3.2 Lateral Foundation Response 

To determine the lateral response of the piles we conducted a series of individual nonlinear static 

analyses of a typical pile to determine its force-deformation characteristics at different levels of 

displacement and under different levels of axial loading. 

The piles have three critical sections with unique reinforcing including a top section, having 

eight #9 vertical reinforcing bars, 8-1/2 in. diameter prestressing strands, and W10 spiral 

reinforcing at a 2 in. pitch; a middle section containing the same prestressing steel and spiral 

reinforcing, but no vertical steel bars; and a bottom section having the same prestressing steel, 

no vertical steel bars, and larger, W4 spirals at a larger, 6 in. pitch. Figure 5 and Figure 6 show 

the location of these three sections along the pile respectively for production piles and indicator 

piles. 
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Notes on the pile drawings (Figure 5 and Figure 6) indicate that pile cut-off lengths of 10 ft and 

20 ft are provided respectively on production and indicator piles. The cutoff length is a sacrificial 

section at the pile top having the same reinforcing as the pile top and intended to be removed in 

the field, if necessitated by the pile reaching refusal (design driving resistance) without driving to 

the design length. We performed independent calculations of the required development length 

for the prestressing and mild reinforcing steel and determined that in actuality, the production piles 

have 12 ft-3 in. of sacrificial length at the top. 

We used XTRACT Version 3.0.7 software to perform section analysis of the three different pile 

sections and determined both their_ axial force-moment envelopes and their moment-curvature 

relationships under a series of axial loads ranging from 0 to 950 kips. Originally developed at the 

University of California at Berkeley, XTRACT is presently maintained and marketed by the TRC 

Company of Rancho Cordova, California. XTRACT uses a fiber element formulation to evaluate 

the nonlinear behavior of reinforced concrete sections comprising confined and unconfined 

concrete, _reinforcing steel and prestressing steel. This software is widely used to evaluate the 

nonlinear force-deformation behaviors of concrete elements subjected to bending and axial loads. 

Next, we used LPile, version 2016.9.08 to obtain P-Y values for the soil at various depths below 

grade. LPile, developed and marketed by Ensoft, Inc. of Austin, TX, was specifically developed 

to evaluate the lateral resistance of piles in soil under different levels of applied displacement. 

The program models piles as a linear series of beam-column elements, with user-defined linear 

or nonlinear properties supported laterally by a series of nonlinear springs. The software has 

default properties for spring nonlinear behavior based on input of basic geotechnical data 

including soil type and soil index properties. We used the soil properties presented for boring B-

1 in the 2005 Treadwell & Rollo5 project geotechnical report. We used an in-house computer 

program to calculate a group factor for the piles based on the empirical method outlined in Reese6 

et al. We obtained a group factor of 0.6 and assigned it to LPile as a modifier. We then used 

LPile to obtain P-Y curves that represent the nonlinear force-deformation characteristics of the 

soil strata at the site. Figure 18 shows some of the P-Y curves we obtained. The figure shows 

representative plots at depths of 2.5, 7.5, 12.5, 17.5, 22.5 and 27.5 below the top of pile. We 

obtained P-Y curves for the soil in 2 ft depth increments for the upper 25 ft and in 4 ft increments 

5 Treadwell & Rollo, Revised Geotechnical Investigation, 301 Mission Street, San Francisco, California, 
Project no. 3157.0213 January 2005 
6 Reese, LC., Isenhower, W.M., and Wang, S-T, Analysis and Design of Shallow and Deep Foundations, 
Dec2007 
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below. Figure 19 illustrates the definition of depth and the boring log data we used for our 

analysis. 

Next, we developed a simple nonlinear model using SAP 2000, version 17.3.0. SAP 2000 is a 

general structural analysis finite element program developed and marketed by Computers and 

Structures Inc. of Berkeley, California. It is used by engineers worldwide to evaluate linear and 

nonlinear behavior of structures. Figure 20 illustrates our SAP 2000 model. In this model, we 

implemented nonlinear soil springs obtained from the LPile analysis and illustrated in Figure 18 

and moment-curvature properties forthe different stations along the pile length, obtained from our 

XTRACT analyses. We modeled the pile as having a fixed-end condition at the top. For each of 

eleven axial loads, representing the range of gravity loads on individual piles obtained from our 

PERFORM analysis under modeling of gravity loading and settlement effects, we performed three 

different non-linear static analysis cases: Case 1 having zero end rotation; Case 2 having positive 

0.01 radian and Case 3 negative 0.01 radian of end rotation at the pile top. These end rotations 

(-0.01 radian to +0.01 radian) represent the range of pile end rotations predicted by our 

PERFORM analysis under gravity load and site settlement. Figure 21 presents the force­

deformation plots we obtained from these thirty-three (eleven axial loads, three load cases each) 

individual non-linear static analyses. 

Next, using the predicted gravity load and initial head rotation at each spring from our PERFORM 

analysis of the gravity load and settlement case, we performed 2-dimensional interpolation to 

determine the appropriate nonlinear force deformation curve for each pile spring from the set of 

analyses under varying head rotation and axial loads. We then summed these individual 

nonlinear force-deformation relationships to form the properties for a global nonlinear force­

deformation behavior for each of positive translations to the north, east, south and west. As 

shown in Figure 22, the nonlinear force-deformation plots in each of these directions are quite 

similar. Therefore, we adopted a single nonlinear-force deformation relationship, shown in the 

figure as the 'global" force-deformation plot to represent the nonlinear behavior of the piled 

foundation in response to seismic shaking. 

3.4 Acceptance Criteria 

Table 2 below summarizes the acceptance criteria we used to evaluate building response to 

gravity loads, settlement and earthquake. This section provides brief discussion of the derivation 

of these criteria. Our October, 2016 report provide a more thorough presentation of this. 

- 13 -



Table 2- Nonlinear Acceptance Criteria 

Confined Concrete 

compressive strain, Ecu,compr 0.011 

Core shear wall Reinforcing steel tensile 

Strain, Esu,Tens 0.05 

Shear strain (drift ratio, ll/h) 1.0% 

Outrigger 

coupling beams Shear strain 
Reinforced 

concrete frame 

beams Plastic hinge rotation, 8P1 

Embedded 

steel coupling 

beams 

Reinforced 

concrete 

columns 

Pile cap 

Plastic hinge rotation, 8µ1 

Plastic hinge rotation, 8P1 

foundation Plastic hinge rotation, 8P1 

Building lnterstory drift ratio 

3.4.1 Core Wall and Outrigger Column Compressive Strain 

2.5% 

varies 

3.6%-5.0% 

3.0% 

varies 

0.8-0.9% 

1.0% 

3.0% 

We computed permissible compressive stress-strain relationships for 7, 8, and 10 ksi ·concrete 

using the method developed by Mander and Chang7 . We used vertical spacing of confinement 

reinforcing consistent with the core and outrigger wall details shown in the project drawings. We 

calculated Ecu values ranging from 0.0225 to 0.0304. We conservatively reduced these values by 

a factor of 2.0, and adopted a limit of 0.011 for confined concrete compressive strain . 

. 1·Chang, GA and Mander, J.B., 1994, Seismic energy based fatigue damage analysis of bridge columns: 
Part I - evaluation of seismic capacity, NCEER Technical Report No. NCEER-94-0006. State University 
of New York, Buffalo, NY 
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3.4.2 Core Wall and Outrigger Column Tensile Strain 

We adopted a limit of 0.05 for steel tensile strains. This value is commonly used for the design 

of tall buildings using performance-based procedures. 

3.4.3 Wall Shear Strain 

We defined shear behavior of concrete walls using the recommendations for walls with high axial 

load listed in ASCE 41-13 Table 10-20. The collapse prevention limit for such walls is 1.0% total 

shear strain. 

3.4.4 Outrigger Coupling Beam Shear Strain 

At the request of the City-appointed panel we modified our analytical model to incorporate 

strength degradation for the low-aspect ratio outrigger coupling beams. We adopted a collapse 

prevention limit of 2.5% total shear strain based on hysteretic results from testing by Canbolat, 

Parra-Montesinos and Wight and following the procedures of ASCE 41-13, Section 7.6.3. 

3.4.5 Reinforced Concrete Beams 

We used ASCE 41-13 Table 10-7 to define the backbone parameters and acceptance criteria of 

the reinforced concrete perimeter moment frame beams. We computed the shear stress and 

longitudinal steel ratio of these beams and used linear interpolation between the shear demands 

and reinforcement ratios given in Table 10-7 for conforming transverse reinforcement. We 

obtained CP inelastic rotation limits ranging from 3.6% to 5.0%. 

For conventionally-reinforced concrete core wall coupling beams, we adopted the 

recommendations of Table 10-19 in ASCE 41-13 for beams with conforming transverse 

reinforcement and low shear stress. For those beams we used an inelastic rotation CP limit of 

5.0%. 

3.4.6 Steel Coupling Beams 

We matched coupling beam nonlinear shear behavior including element stiffness, yield, and 

degradation characteristics to coupling beam testing performed by Dr. John Wallace8 at UCLA. 

a Wallace, J.W., "Large-Scale Testing and Analysis of Concrete Encased Steel Coupling Beams under High 
Ductility Demands", Proceedings of the 15th World Conference on Earthquake Engineering, September 
2012 
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We defined the limiting inelastic shear strain between 2.6% and 3.0% depending on the beam 

aspect ratio. This value corresponds to the initiation of strength loss in the beam. Test results 

indicate that beams are able to maintain a significant portion of their strength under rotations on 

the order of 7% to 13%. 

3.4.7 Reinforced Concrete Columns 

We used the values listed in ASCE 41-13 Table 10-8 for columns with high axial load to define 

the backbone parameters and acceptance criteria of the reinforced concrete perimeter moment 

frame beams. We computed the shear stress and vertical steel ratio of the columns and used 

linear interpolation between the shear demands and reinforcement ratios given in Table 10-8 for 

transverse reinforcement conforming to condition ii. We obtained CP inelastic rotation limits 

ranging from 0.8% to 0.9%. 

3.4.8 Pile Cap Grillage 

We used ASCE 41-13 Table 10-7 to define the backbone parameters and acceptance criteria for 

pile cap grillage beams. We assumed conforming transverse reinforcement and high shear stress 

to obtain the backbone parameters. We adopted a CP inelastic rotation limit of 1.0% which is 

less than the ASCE 41-13 recommended value of 2.0%. 

3.5 Analysis Results 

We evaluated the building's response to the seven scaled ground motions described in 

Section 3.2 using two different versions of our PERFORM-30 model. Both versions of the model 

implemented the degrading hysteresis model for the outrigger coupling beams· described in 3.1 

and the nonlinear vertical pile springs described in Section 3.3.1. Both versions also include the 

application of gravity loading and settlement as initial load steps. One of these models is fixed 

against lateral translation at the foundation level. The second model implements the nonlinear 

lateral springs at the base mat described in Section 3.3.2. 

3.5.1 Fixed Lateral Translation Model 

Figure 23 and Figure 24 respectively present the predicted peak absolute value story drift 

obtained from the analysis in the east-west and north-south directions. Mean drift in each 

direction is substantially below the 3% limit recommended by the PEER Tall Buildings Design 
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Guideline9
. All records exhibit story drifts less than the 4.5% limit recommended by the PEER 

Guideline. 

Figure 25 and Figure 26 present the residual drift obtained for each of the seven ground motions 

for response in the east-west and north-south directions, respectively. Average and individual 

drifts for the seven records are all substantially less than the 1 % limit for mean residual drift 

recommended by the PEER Guidelines. 

Figure 27 presents the demand to capacity ratios, in percent, for column plastic rotation. A value 

of 100% represents the ASCE 41-13 CP limit, which ranges from 0.008 to 0.009 radians for 

columns in this structure. The figure shows the maximum predicted value for any of the columns 

at each story, for each ground motion, and also the average peak value for all ground motions. 

Figure 28Figure 28 presents the demand to capacity ratios, in percent, for compressive strains in 

concrete walls and also outrigger columns, which were also modeled using shell elements. As 

extreme fibers of the walls and the columns at all levels are confined, an acceptable value of 

strain is taken as 0.011. Demands are substantially below these values at all levels and for all 

ground motions. 

Figure 29Figure 29 presents the demand to capacity ratios, in percent, for concrete core wall and 

outrigger column reinforcing tensile strains. An acceptable value of 0.05 is used. Demands are 

substantially below these values at all levels and for all ground motions. 

Figure 30 shows the demand to capacity ratios for core wall shear strain. Strain for all records is 

substantially less than the 0.01 permitted by ASCE 41. 

Figure 31 shows the demand to capacity ratios for coupling beams in outriggers. A value of 100% 

represents a chord rotation of 0.025 radian and the hysteretic relationship illustrated in Figure 13. 

All coupling beams degrade in strength without negative impact on other elements or overall 

stability. 

Figure 32 presents demand to capacity ratios for reinforced concrete beams in moment frames 

and core walls. Acceptable values range from 0.03 radians to 0.05 radians depending on the 

e Pacific Earthquake Engineering Research Center, PEER TB! Guidelines for Performance-based Seismic 
Design of Tall Buildings, Version 2, Report No. 2017106, April, 2017 
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beam horizontal reinforcing ratio and shear stress, in accordance with ASCE 41. All beams at all 

levels and for all ground motions are substantially below these values. 

Figure 33 presents demand to capacity ratios for steel coupling beams. A value of 100% 

corresponds to a plastic hinge rotation of 0.03 radians. Mean demands are substantially less than 

this amount although two ground motions do produce locally somewhat higher demands at upper 

levels. The predicted demands are within the valid modeling range at all levels for all ground 

motions. 

Figure 34 shows the peak mat grillage beam plastic rotation demands from the 1999 Chi Chi 

Taiwan, TCU3 record, which of the suite of records evaluated, was the most taxing on the mat. 

The peak value at any location is 0.003 radians. A value of 0.01 is taken as acceptable. All 

values are substantially less than this. 

Figure 35 shows the peak compressive demand to capacity ratio for piles. A value of 1.0 indicates 

that a pile has achieved its estimated geotechnical capacity as indicated in Figure 8 and Figure 

9. It is important to note that this plot shows the peak value obtained for all ground motions. 

Individual ground motions would have lower peak values at most piles. Regardless, no piles 

exceed a value of 0.98. Also, since pile geotechnical capacity exceeds pile structural capacity, a 

value of 1.0 would indicate the onset of a yielding mode of behavior, rather than failure. 

Figure 36 indicates peak pile uplift demand to capacity ratios for all ground motions. As with 

Figure 35, any one ground motion will produce lower values for most piles. For an individual pile 

spring, a value of 1.0 represents the lesser of the pile geotechnical seismic capacity, as given by 

Figure 8 and Figure 9 or the steel yield strength, whichever is less. Several piles are predicted to 

have a peak demand equal to their capacity. This is suggestive of a benign yielding mode of 

behavior. 

3.5.2 Nonlinear Lateral Translational Pile Springs 

Figure 37 and Figure 38 respectively present the peak lateral displacement demands on the pile 

cap in the east-west and north-south directions, overlain on the global pile nonlinear force­

displacement behavior previously shown in Figure 22. Predicted pile lateral displacement is 

typically less than 1 inch and does not approach the displacement at which foundation strength 

degradation initiates. 
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Figure 39 compares plots of mean story drift in the east-west and north-south directions for the 

model fixed against lateral translation at the base and the model with nonlinear lateral translational 

pile springs. In each of the two directions, the story drift predicted by our analyses is nearly 

identical for the two models. 
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4. DISCUSSION 

In response to requests from the City's review panel we evaluated the effect of the following on 

our predictions of building response and behavior: 

1. Inclusion of strength degradation in hysteretic modeling of outrigger coupling beams. 

2. · Selection and scaling of ground motions to comply with the procedures in ASCE 7-10. 

In addition; the panel requested that we evaluate the demands on foundation piles. 

As described in Chapter 3 of this report, we modified our PERFORM-30 model used in our 

previous analyses to include a strength-degrading hysteretic behavior for the coupling beams, as 

described in Section 3.1. We also improved representation of foundation piles to represent both 

their nonlinear vertical and lateral behaviors. 

The updated outrigger coupling beam model, updated suite of ground motions, and improved 

representation of the piles had negligible effect on our predictions of the behavior of the building 

superstructure, when subjected to MCE motions. The coupling beams degrade in strength 

without negative impact on other structural elements, which have adequate capacity to resist 

these ground motions. The building retains adequate lateral resistance in other elements to 

remain stable under these ground motions and to maintain lateral drift under these earthquake 

motions at levels that are comparable to those predicted by our earlier analyses. 

Compared with our earlier modeling, our updated model, incorporating pile behavior and 

resistance information obtained from SAGE Engineers, provides a more reliable estimate of the 

demands on piles under the combined effects of dead and live loads, settlement and MCE 

shaking. Although our analyses predict demands on some piles close to their computed 

capacities, these analyses indicate that the foundation has adequate strength to support the 

structure. Of particular importance, pile capacity is generally controlled by the geotechnical 

capacity, that is the ability of the piles to transfer load to the surrounding soil, rather than structural 

capacity. Should overstress of individual piles occur, this will result in yielding of the pile to soil 

interface, which allows deformation to occur without loss of load carrying capacity. This should 

enable the structure to experience demands substantially larger than we have evaluated without 

failure. 
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Our analyses reported above are based on settlement data reported by Arup in June 2016. 

Following completion of these analyses, the City's panel requested that we evaluate the effect of 

settlement that occurred since that time. 

Figure 49 through 56 of our October 2016 report compare settlement profiles for the mat across 

east-west and north-south framing lines, based on Arup's measurements in June 2014 and 

June 2016. These figures indicate that during that two-year period settlement of the mat 

consisted largely of downward translation and tilting to the west, with the building undergoing 

primarily rigid body translation. As described in our October 2016 report, we found negligible 

difference in the effect on the building of the additional settlement that had occurred over that 

two-year period. This is also consistent with the building moving as a rigid body. Under such 

conditions the only change in stress that occurs in the building is a result of P-delta effects, as the 

structure leans to the side and the line of action of the building's weight is displaced relative to 

the building's center of resistance. 

Figure 11 of this report compares the settlement of 31 of the 33 measurement points during the 

period between June 2016 and June 2017. The profiles indicate continued motion of the building 

as a rigid body without noticeable difference from linear differential settlement across the mat. In 

this period approximately 1/2 in. additional settlement occurred at the west edge of the mat than 

at the east edge. Given the 100-foot width of the mat, this amounts to an incremental tilting of 

the building of 0.04%. This amount is negligible and has not caused any significant impact on 

stress in the structure. 
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5. CONCLUSIONS 

Our updated analyses confirm the findings of our earlier analyses, as set forth in our October 2016 

report. Specifically, these analyses confirm that settlement recorded to date has not 

compromised the ability of the building to resist strong earthquakes. Our analyses also confirm 

that the response of the outrigger coupling beam elements to seismic demands does not 

significantly affect the building's earthquake behavior and the building otherwise meets criteria 

commonly used for the design of tall buildings today using performance-based design procedures. 

Pile foundations are adequate to resist the MCE demands. Further, given the current pattern of 

settlement, the additional settlement that has occurred since June 2016 has not caused any 

significant impact on stress in the structure, nor had significant impact on the building's stability 

or ability to resist strong earthquakes; and does not change any of our conclusions expressed in 

our October 2016 report or in this report of our supplemental analyses and evaluations. 

l:\SF\Projects\2014\ 147041.10-301 S\WP\004ROHamburger-R-147041.1 O.jdi_Supplemental Report_R1 .docx 

- 22-



ILLUSTRATIONS 



[ : ;;s..-
60 S?c 

t'l.a d1a n s x 1[) - 3 

Figure 1. Paulay and Binney Specimen 316 

Figure 2. Paulay and Binney Specimen 317 



BOO 

600 

z 400 
..:.:: 
-;- 200 
::: 
~ 0 

= .c -200 
tn 

-400 

Figure 3. Paulay and Binney Specimen 395 

-- --J- ··-· --.;··-· -·- -··i- -·- ··- --·---- -··- -·-
i ; i 

··--·-+·-··--·--·i·······-·---b=i'·~~~rt-i . : 
~ 

·-··---·i .. -·--·--· -'···-·-! ' 

-600 ·-·--·-+-····--r-·-···-r---··-1·-·----+--
-800 '--~-'-~-~~~--~-~-~ 

-6 -4 -2 0 
Drift(%) 

2 4 5 

Figure 4. Canbolat, et. al. Control Specimen 



"T1 
(Q' 
c: 
@ 
?" 

"' (D' 
() 
0 
::i 

0 

~. 
::i 

(Q 

CJ1 en 
co 
-~ 
iJ a 
c.. 
c: a 
0 
::i 

3! 
~ 

~~~~~-~~------~-~~~~-~-----·~ '\ 

SEE tmlc(g)--;-_~ 

v 
sr::;:: NOTf:Ci)- . 

l\J 

'111 _,' 
~ e; 
sl ,-.1 
.. I 

_J 
.!!J.., ~ 

9 fl "' 
t: ~ :i 

f-1·~ i 
:~ i3 . ~ 

~L[ E -~l 
,. ~I 
8f ~l 
ruf .££_\_,, 1 Iv' 

;..1 
~ 

§ 
,_ 
"' iJ 

I 

!l[E NOTEQ}---- •• 

SE!: 1'101£·®---·r· .. 
\. 

SiR~·~~S ~~-.O...""·~::..·-------L-..:X.=--
9•~ CEN'f€RS 

Sf:'.CTION@ 
u.r..s. -

1•r: -2" CLE/<~ 

{' 

~"'"~~1 
\:1) 

SPIRl.L ·~-k;:::_---------~ 
J;g+· l \ 

SECTIOlJ ill. ' '··-~: CIV.\IFE.'\ 

WW !11.T.-s,"'""~ 

fili.l~~. 
:Scctioo l<fea (Ac) ~ 194.90 ln2 
Sb'ond UIL Stten9lh (fp1,1) ,., 2:70,000 p.:;l 

2 Strand ,lr~o (Ap•) ~ 0.153 X. l'l "' 1.22-4 in 
LosGC1l = ·35,(JIJO pal 
Preo!rasn .Ja¢klng Force (Pl) 

Pj ,.. 7~ (A;>s)(fpu) "' 257.796 Iba 
• 2!1.917 klps/strond 

f>,•eotress For<:a Mter Losaas (Pr} 
Pr ... ?) - (,\p,,)(laeaM) = IBB,491? Ills 

W~ct/ve Prn<ilroll-~ (fpa} "' f'!/Ac = 967 pei 

tiQIES: 
())t-OtlCA:t.lI: t.llX }10.: CDOT 7000 

CURli: - O\<tn.~IGHT SrEAM CURE PER CAL TRAN 
ST/..NOARO Sl'~CS. SF,C1!0ll ~D~'l.O~. 
!'cl "' 4,500 ~·· ri: ~ ;,ooo pol 

@m~NDS: }','<• COMl.!El!CIAL Gll.270 LCU.X 
PURN FLUSH 6\0lH Et\DS, PAINT !liiTICM mo \\Int EP~:< 

@IOENTIFlCAnON: P'<LE LEtlCTH, C>\STitlG MTI:: & 
JCB tmuarn SHALL BE MMKrn AT THE ror OF Pll,f,. 

0u~twCJi 1.GCIPS: CU:~R R£1NFORC!NG Sito~ ANu 
SlllMIO 1 •, U,OOPS iO Rt;!.!Altl Ill PIU:. 

@sPIR,Q 'lllRE: l'f11.0 &: V/4,0 f'E'R ASlM A82 
L~Fl'<O SPUCIES SHALl 0E BD \'llRE DIA\lc'fl:AS 
IJ!lllMUM, SPIRAt \\1RE AT Sf'LICfS ~ND /ff ENDS 
SHAU. El£ TERMINJ\ TEO B\' 135' HOOK \\llH A G• 1AlL 
HOOKED ~.ROVND A LOtlGITLIDltiAL sm~ND OR REBA!'. 
(ooo~ Jo• FOR 1111.0 CR MltUMUM 2 ·~HAPS) 

@CUT-Cfl'i 10 l'T (;I.IT-Orr PRO'V!DED. 

Q)AEDM5; ,\S™ AOIS OR 11706 
4 &n • (23' o· + 4' o• ~xm10ED)­

@FLEXruae: ~· a 1'1i" x 11• a• 
' FOR 4 iO oov.as. DOWll$ SHALL De EMBEilOEll 

MIMIUM 7' e· IHW !'l,f:)(!!JBJ: 111TH ?,too Psi GRCUT. 
@o'JEN{) REaAAS />ND smNWS; 

Ern:tm •• a· OF STRANDS MIO REB~RS "T TCf' o: 
FIL£. SirlANOS ~!AV BE ~RC ro FIT 'lllTO FlU: CAI', 
R"C.SARS Sf<ALL BE BEN~ ro STAHOARD HC~K 9Y 
O'!HffiS. 

~i ~ ~! l 

~~ Jlci 1 ::E<:IEJ - ¢ 0 J:St 
'j' J )' I >~1 NF.CV~ ;!/!; PH. ~2H/1M-9">~ 
~ 

1 

_ , MmocH1 c.-. 1)-4.50) FAX: 112:1tt~+-n1i-:~ 

~ · ~1 ·::. I •1.£ '"""" lllti:RICJil! rILEoPJ'n~ii ·co, me 

~~~~:S1:::::;#.,,~' _"'___ I 1~· &)VAAE P/S C!:tlCRffE .PILE CET/a.S 
-" · -~~ PRODUCTION PILE 

L 1w c~i::AR :;;sof Mtss10N- STREET~ 
14" SQ P /S QONCRETE Pill;: SA!'< FRANCISCO CALIFORNIA 

- PRODUCTION PILE "'"""' "'' D'.i 11'-'" 06/16/05 SHT ~,,. ru:L 

! ElEVA.110:t:' .~ .... ur·· ' o-m"'"" - a~'"' 5.BB 7 10'\ I~ - ~ , _J~, "·'"'· 't'I. tl,l,f{ j ~ }pP. ~ · ~ 



'Tt 
(Q' 
c: 
@ 

?'I 

" ~ 
0 
:s 
0 

~ ::;· 
(.C 

01 
0) 
co 
I 

Sil 
:s 
Q. n· s ... .,, 
iii" 

- -·-· ,<I OF' PtLE I 
sr-c 11orr®-----.. f'l!frH·-·1,, .. .,, 

. ..~ r.1 ·1r~· ~ ~"'~ 
~3~;?, 

SEE'. non::@--... .. t~~· ~~ 
i:-<w1.-1 
t ... 1r.r: ,.;_ 

~'--·"1..J I . :... o;i 

('io."\ v 
~. 5e; .....---,. 

-, 
0 

: 
11 ~ 

<ul 
QI 

j 
e; 
t!; 
.'.'! 
5 

J 

~
I~ 

~ ~ ! ~· 
s1 e (\J· 

d~ _J"i 
~.·" , ""I -/ ,,---- l ~ 

;rll~1 -- ~ 
~l ~ 
I• U 

l*r-~ ~, 
~I <D ·--,~ 
l1 ~ 
~l j 

,,, 

~ 
w 
...J ,_ 
~ 
u 

~! 1:, 
, ___ ,_~:--~·-~·~ 

!.... Ir.\' CL€/\~ 
,.:." SQ_E}$ CONCRETF Pll F 

lli.QlC8TPJLELLf: 
~-----E_~§X;~:P".JN Sc.>U:: ~.T.S. 

SEE NOiE@·-·-. 

SEE tl01E@---·.,.., ----------... 

W11.0 I···~ 
~'""""'·· ·.·~ 

a i: Y,,'c l / --~­
STR.>.itos oir-· 
9"11 C1$'11'1tS 

SECTION ® 
:ll!JU: ~T.S \_-

·' '~-··--~L{- i• ClL\R 

m: i-:orr®-1·· r' 
w 

WM r-------SP•H~I. \\IR(.- -- ----'I "· 
,J,.. __ ...:.1=}1~;· •.... ·- .. ;- .. ·-% • C1-WJF"Jl 

Si:CT!OM © 
r.r.t«1 N.r~. .. 

l 

---· ' 
;;Jfif.5filtl:G_ CJl.1 Cu I-ADON~.· 
Snc!ion Ar90 (l>c} = 194.90 ln2 
Str<>cd \lit, Slronglh {fpu) = 270,000 psi 

2 Strand Arr,o (Apr,) = 0.1 S:S ~ 8 9 1.22•} ;n 
lO~St!S ... ~·5,000 ;1":."li l 

l're•lfo5' Jockln9 forcn (PJ} 
PJ - 10% (.~pn)(fp<') - ~57,796 lb> 

- 28.917 kip•/r.trond 
Pte•\Jos. F oroe Aller lo.•o• (Pl) 

Pl n Pj - (Aµo)(Lo300•) = 168,496 IM 
Wec\l\•e Pr••tr.% (fp<;) = Pf/~c = 957 psi 

liQIDi: 
0~DllCili:lt:: MIX NO.: COOT 7000 

Ct.IHF. - (.,, 1/t'.RN!-Gi-fT STEA~ C'JRE Fffi Cll.lTRAN 
STMi:o~RD S!'CCS. SEC11CN ~0--7.C~. 
(el ~ 4,5():l pol ro - 7,000 pO. . 

(i) STIW'1D5: ~-t CCMM£1lCl/.L GR.270 LOL/.:< I 
- OUAN FLUSll BOTn ENDS, P~IN'T sonoiJ E'ID -~,lH [pQX\l 

Q)DENTIFICA TIC!>~ PILE l£N31H, c..\STING DA TE l< j 
JCB llU\IB<:R SHAU. BE MA.1J:KED "1 ']}IE TOP or PU, 

@·1.!Ft~lt, !.OOPS; Cl.EAR Rl:JNr-ORClNG STEEL A'W 
S11'lAllll 1', lOOPS TO IIDJ~ltl It< Pit£ 

@srlRAL. 'MRtc wn.o & W•.D Pm ASTM M2 
l.APP!D SPUCICS SHALL OE 80 \\IRF,' OIM!F.TIBS 
MlNl~IUM. SPIRAL '/i1RE .>.T sPLlCC5 AllD AT ENCIS 
SH,l).t fl£ TErullN~1W BY l.:!S' HOCK '~1TH A G• fNL 
11 DOKED ~lW\J'NO A LCNCl1UDINAL smMID CR RC!lAR. 
(W.:O• JO" FOR W11.0 OR MllllMUl,I 2 WRAPS) 

@ciJT-CfT, 20 n CllT-OFF P'ROVICtD. 

Q)RtaARf.: ASTM A515 OR ,\700 
4 IP • (J3' o" .. 4' o· EXTEllCW), 

@nt~ruat: -1 e 1'll.· x 21' 5• 
fCfl 4 fO COY!<LS. DCl\\fl.5 SHALL OE E.!J3E00£0 
1111.ilUM 7' 6" INTO Fl.EXT\JBE \\1'1li ·1,coo P'31 CRCUT. 

Q)~~.~H:.R;. A~Fo s;:~:·\Nn Rf.3ARS A;f iCf' CF 
PILC. STRANDS MAY a~ ~RC TD FlT INTO PILI; CA?, 
REBARS SH All. B£ ernr TO ST A~Oi'JW HOCK BY 
onirns. 

~ T E - c:u::;;:;>_.,J:SJ: 
~.s:st Nil~ A\'t ?-i: uw;n.-.-ti4D"l 
1.UTY.U!H. CA R .. !Pf.i f'i\X: !12!1"/r.A-OOH 

..... "'"'"' il!ERICAN i'ILEDIUVUIG CD, we 
, 4• S\;U,117,[ p /s COtlCRETE Pllf m:i..ts 

11"--.lDlCATOR Pl' F 
-301 M1S.StON STREE 1 

'C-AN FRAl•JCISCO, CAl..irORNIA L . :F=l·~... ..... D'J tlATEl D5/16/D5 Et«""' J.".'::: 
F'-'.,_. =-j i F;=Jttaa:m % l](l ~,D; , - l /:. 

. _______ _;_,::·o~·'- ""-~·-······"'~'· ··-·- 568 8 ;;"D:;, 
i---+---T 



/~-F·--., 

' ' '··---~--·' 

Figure 7. Pile Plan (Treadwell & Rollo) 





..... 
:i 
a.. 
ii: 
.; 
m 
0 

....I 

"iii 
·;c 
<C 
"ti 
(I) 

!::! 
jij 
E .... 
0 z 

301 Mission Street Piles 

1.3 

1.2 

1.1 

I + ---~·-- -··-- .. 
r +·I-- - . - --~ ! 

! i I 

! 

i 
I 

' '·---·- :--
I I I 

I 
I I 

-
1.0 

0.9 

i I __..-< ,,......, I 
I 

~ I 1 ___ ..i1,_~------ : 
·--..0--. ---·------ ·-·-·----.. 

; ;~ -~--~ )'-r -<>- • PComp/PComp-ult 

0.8 
--------7 ~l----- ):.--- ! i -

..0 i i -~ • PTens/PComp-ult 
/ _,cT-, i i 

0.7 

0.6 

0.5 

) I I 
,--;..,,, i i --6- Dynamic PComp/PComp-ult 

I: I/, ! 
I 

+ • ·st ... . ,. ...... •... ! -11;r- Dynamic PTens/PComp-ult 
I I • I 

fl I I I l --Equivalent Incremental Dynamic 
I ·I 

i ! i Comoressive Caoacitv I I 

0.4 

- - - - I 
- i • ....... . --· -- ·- _, --·-""-- ·--· ----- -···- ~ -----1-
~T-

···!-·• •. ... 
I . ,. . I . . i 

- - - - -· ! -
' -·· 1 .. ----- -- .... .. .. .. .. -- -- ___ ._ -

0.3 

0.2 

/! 
' 

I ! ' 
~- I i ---r--=- i I 

I· I ·---- --~- -~-----, .. ····--· -· I·-·· 

! i I 

I I i i ! ! j ,. 

0.1 E 0.0 
0.0 

.. 

····~· 

i 
I 

;;: 
I 

i 
··~ 

- i I I ! 

I - ! I I 

._._,.._,,,_,,._·2.;..·;·;--,-,... [ ______ l, ___ i 

·-· ····' ..... L ....... · ...... -.L ..... 
0.5 1.0 1.5 2.0 2.5 3.0 

Axial Pile Head Displacement, o (inches) 

Figure 9. Pile Load - Deformation Characteristics (SAGE) 



7 

' 

' 
6 '-+---+~+--+--t~+--t-~t--+--+~+---t---t~+--t-~t----+----+~+--+--t~+--+~+----+---+~+--+--t----i 

I 

o;; 

"' " Q]:l 

01 
.~ 
0 
0 

LL 2 

1 / 

I I 
'1 

o :.L ---- --- --­
o 

I/ 

1 2 5 

Vertical Foundation Deflection - Inches 

Figure 10. Soil Modulus of Subgrade Reaction (SAGE) 

0.01:' -------------------------------~----~--------------------------
sm:./2D1E 611911016 lD!7}2Dl€ 11/2€:/:!.ClE S/5/:!.017 

-2.GC 

·5.CO 

Figure 11. Settlement data, June 2016 through June 2017 

6 

-10 
-11 
-13 
-1.! 
-17 

- - -IE 
-·~g 

·--~~-2C 

-·-··ll 

~25 

-........ 2:: 
-.!7 
---.!3 
---29 

·-··--32 
-~-33 

.3J 

.57 
.97 

-SS 



Outrigger coupling beam 

Figure 12. Outrigger Elevation Showing Coupling Beams 
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Figure 20. SAP2000 Pile Lateral Analysis Model 
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Figure 23. East-West Transient Story Drift, Fixed Translation Model 
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Figure 32. Demand to Capacity Ratios, Concrete Beams, Fixed Translation Model 
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Figure 33. Demand to Capacity Ratios, Steel Coupling Beams, Fixed Translation Model 
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Figure 34. Peak Plastic Hinge Rotations (1999 Chi Chi, TCU3), Mat Grillage, Fixed Translation Model 
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Figure 35. Pile Compressive Demand to Capacity Ratios, Maximum of Seven Ground Motions, Fixed 
Translation Model 
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Figure 36. Peak Pile Tensile Demands to Capacity Ratios, Maximum of Seven Ground Motions, 
Fixed Translation Model 
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Figure 37. Peak East-West Pile Lateral Displacement Demand from Seven ground motions 
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Figure 38. Peak North-South Pile Lateral Displacement Demand from seven Ground Motions 
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Figure 39. Comparison of Story Drift Ratios for Fixed Translation and Nonlinear Pile Models 
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TABLEl 
Indi••tor and Production Pile Summary 

301 Mission Street 
San Francisco, California -. 

'illf~i2:•11~i·i!~Z~4~~·~~f~~,;i!&·'··': ·:::;,._. 

r-1 I 24 I 10/31/05 I 68 I s I -21.90 I -23.25 I -91.3 I -1.4 I 24 I 20 I 21 I 20 I 5-3" IPDApertonned 

I-2 34 10/31/05 67 5 -21.90 -24.00 -91.0 -2.1 24 I 19 I 18 I 19 15 IPDApcrfonned 

I-3 44 10/31/05 67 5 -21.90 -26.50 -93.5 -4.6 24 I 31 I 27 I 24 21 IPPA&CAPWAPperfonned 

1-4 184 10/3!/0S 70 5 -21.90 DNO;. DNO' DNO' PDApor!onned, T&RdidnotobsetVethefmal 14 fcttofdriving 
I-5 194 11/04/05 67 -21.90 -25.00 -n.o -3.l 321281261221 27 
1-6 231 10/31/05 67 5 -21.90 -26.00 -93.0 -4.1 62 I 76 I 80 I 32 I 24 IPPA&CAPWAPpcrfon=l 

1-7 337 11104/05 68 5 -21.90 -24.30 -92.3 -2.4 24 I 20 I 23 I 34 I 8-3" 
I-8 373 11/03/05 83 s -21.90 -24.00 -107.0 -2.1 18 I 17 I 18 I 17 I 18 IPDA&CAPWAPped'onned 

I-9 382 11102105 67 IO -21.90 -25.30 -92.3 -3.4 30 I 19 I 22 I 24 I 8-3" 
l-10 472 11/03/05 70 s -21.90 -13.80 -83.8 8.1 38 I 31 I 40 I 68 I 100-10" 
I-11 510 11104105 68 s -32.90 -24.50 -92.5 8.4 69 I 38 I 40 I 32 I I4-6" 
l-12 477 10/28/05 67 20 -21.90 -21.70 -88.7 0.2 34 I 50 I 58 I so I 40-8" 
I-13 523 ll/03/05 70 5 -21.90 -23.30 -93.3 -1.4 47 I 18 I 24 I 21 I 8-4" IPDA & CAPWAP pcrfonno! 

I-14 659 10127105 70 -21.90 -22.00 -92.0 -0.1 41 I 32 I 24 I 20 I 17 
1-15 693 ll/03/05 78 5 -21.90 -5.50 -83.5 16.4 14 I 36 I 37 I 62 I 90-6" 
1-16 727 11/03/05 73 -21.90 -25.3ff -98.3 -3.4 20 I 18 I 16 I 15 I 7-4" 
J-17 653 11104/05 73 5 -21.90 -10.80 -83.8 11.1 9 I 15 I 42 I 72 I 95-10" 
I-18 716 11/03/05 68 -21.90 -17.80 -85.8 4.1 50 I 48 I 50 I 79 I 95-10" IPDApcrfonned 

I-19 790 10/27/05 82 -21.90 -20.00 -102.0 1.9 16 I 15 I 13 I 13 I 14 
I-20 795 11103/05 80 -21.90 -2.80 . -82,8 I9.l 23 I 20 I 39 I 70 \ 92-10" IPDA&CAPWAPpor!onnol 

I-21 810 11/03/05 73 -21.90 -25.70 -98.7 -3.8 24 I I2 I 12 I 13 I 8-8" IPDAperlonned 

I-22 903 02/22/06 78 20 -21.90 -22.00 -100.0 -0.1 ls I 24 I 16 I 11 I 12 
l-23 909 02/22/06 83 20 -21.90 -16.50 -99.5 5.4 17 I 13 I 11 I 12 I 6-6" 
I-24 915 02/22/06 . 75 20 -21.90 -22.00 -97.0 -0,I 22 I 17 I 17 I 16 I 15 
I-25 922 02/22/06 73 20 -21.90 -22.00 -95.0 -0.1 13 I 13 I 13 I 14 15 

13 03/01/06 50.l 15 ·21.90 -21.90 -72.0 0.0 31 I 32 I 38 I 43 28M911 

2 12 03/01/06 50.1 15 -21.90 -21.00 -71.1 0.9 18 I 26 I 34 I 30 72 
35 03/01106 50.1 15 -21.90 -21.90 -72.0 0,0 23136134133 20-611 

4 56 03/01/06 50.l 15 -21.90 -21.90 -72.0 0.0 20123128129 29 
57 03/01106 50.1 15 -21.90 -21.90 -72.0 0.0 1B I 25 I 31 I 33 27 

03/01/06 50.l -21.90 -21.90 -72.0 0.0 31 I 30 I 44 I 50 29-9" 

7 2 03/01/06 50.1 lO ·21.90 -21.90 -72.0 0.0 13\20133144 49 
25 03102106 50.1 IO ·21.90 -21.90 -72.0 0.0 22130140148 23-6" 

9 03/02/06 50.1 10 -21.90 -21.00 -71.1 0.9 ·13113128138 73 
10 350 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 19 I 16 I 13 I 13 14 IFina! blawco1"1t< 21 blft, capacity is260 kips• seoro;trike ofpile#393 (3/31/06) 

11 351 03/02/06 56.l lO -21.90 -21.90 -78.0 0.0 17 I 16 I 16 I 12 11 I Final blowcowit<: 21 b/l\, capacity is 260 kips -sornstrike of pile #393 (3/ll/06) 

12 352 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 15 I 13 I 14 I ll 12 !Final blowcowit<:21 b/ft, capacity is 260 kips· sernstrike ofplle#393 (3/ll/06) 

13 307 03/02/06 56.1 10 -21.90 -21.90 -78.0 o.o 20 I 16 I 16 I 15 13 I Final blowcowit < 21 b/ft, capacity is 260 kips ·see restrike ofpilell393 (3/lJ/06) 

14 308 03/02/06 56.1 10 -21.90 -21.90 -78.0 o.o 29 I 24 I 2s I 21 14 IFina!blowcowit<21 b/ft, capacityls260kip•-•eorestrikeofpile#393 (3/31/06) 

15. 309 03/02/06 56.1 IO -21.90 -21.90 -78.0 o.o 26124118120 18 IFinal blowcowit<21 b/ft, capacity is260 kips· seero;lrike ofpile#393 (3/31/06) 

16 689 03/02/06 61.l 10 -21.90 -21.90 -83.0 o.o 618113120 27 
17 635 03/02/06 61.1 10 -21.90 -21.90 -83.0 0.0 7 I 8 I 14 I 20 48 
18 661 03/02/06 61.l 10 -21.90 -21.90 -83.0 0.0 6 I 8 I 12 1.34 28-6" 

19 690 03/02/06 61.l 10 -21.90 -21.90 -83.0 0.0 71819126 28 
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.·_'::·:· 
":,·l' 

S/212006 



'~r~~?.r~: '.:,!i~~t.rile ... :": ; ~~~~~~-~· Prearm 
. ~·~Ql:li'.l .. , · . .,. , c; , Date Dl'lv.en· .,.,engt1,1 . Deptli , 

. p~~~1;:-~ :.~,;~~~:·.;·;; :. ;-~,. . .. '':(f~et)q:·:· ·:-~:~r~;~ 
20 I 662 I 03/02/06 I 61.l I 15 

21 I 691 I 03/02/06 I 61.1 I 15 

22 I 663 I 03102106 I 61.l I 15 

23 I 636 I 03/02/06 I 61.1 I 15 

24 I 637 I 03/02/06 I 61.1 I 15 

25 14 03/03/06 50.l 15 

26 15 03/03/06 50.1 15 

27 16 03/03/06 50.1 15 

28 36 03/03/06 50.1 15 

29 37 03/03/06 50.l 15 

30 38 03/03/06 50.1 15 

31 58 03103106 50.l is 
32 59 03/03/06 50.l 15 

33 60 03103/06 50.l 15 

34 17 03/03/06 50.l 15 

35 39 03103/06 50.l 15 

36 61 03/03/06 50.1 15 

37 18 03/03/06 50.1 15 

38 40 03/03/06 50.1 15 

39 592 03/03/06 61.i 10 

40 566 03/03106 61.l 10 

41 540 03/03/06 61.l 10 
42 497 03103106 61.l 10 

43 471 03/03/06 61.1 10 
44 445 03/03/06 61.1 10 

45 593 03/03/06 61.1 10 
46 567 03103106 61.l 10 
47 541 03/03/06 61.l 10 

48 498 03/03/06 61.1 10 

49 446 03104106 61.1 10 

50 447 03/04/06 61.1 10 

51 473 03/04/06 61.1 10 

52 499 03104106 61.l 10 

53 542 03/04/06 61.l 10 

54 568 03/04/06 61.l 10 

55 594 03/04/06 61.1 10 

56 717 03/04/06 61.1 10 
57 762 03/04/06 6l.l 10 

58 788 03/04/06 61.l 10 
59 789 03/04/06 61.1 10 

60 763 03/04/06 61.l 10 

61 718 03/04/06 61.1 lO 

62 764 03/04/06 61.1 10 

63 719 03104106 61.1 10 

3157.04 

TABLE1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

:.,,.. 

~·~:~ne #ctttal''To!>'of.:· .•••· • .,. ··. A'pji'Toximate •· .... 
·•:Eiev.afil'in . ,l'ili!)ulii~~'itii# ~~woxrin'ii'e Till c11t-of£ -. .. FinaJ.-:I'lri:ving. · · ·::_jJ:¢'5t)~' ·. '{f~·et)';4' ' ·Elevation (feet)\ p ,Il;eh)(tW, ,-_: ;'. ·(jBJowsffo'o!'f.o'r ffiliii·( · : . , " , , .. 
. . . , [::(l:f~\~ft.!· "''.;''..'. . :_'; : ~·•t)': " .. ,;:; '.::··; .. ;:·ri.~) !,'.r" ..... -

-21.90 -21.90 I -83.0 o.o I 7 I 7 I 9 I 10 I 22 

-21.90 -21.30 I -82.4 I 0.6 I 9 I 9 I 11 I 23 I 57 

-21.90 -21.90 I -83.0 I o.o I 8 I 12 I 18 I 49 I 25-6" 

-21.90 -21.90 I -83.0 I o.o I 1 I 10 I 13 I 28 I 29 

-21.90 -21.90 I -83.0 I o.o I 7 I 7 I 14 I 30 I 21-6" 

-21.90 -21.90 I -72.0 I o.o I 17 I 27 I 34 I 32 I 20-6" 

-21.90 -21.90 I -72.0 I o.o I 31 I 34 I 50 I 48 I 28-6" 

-21.90 -21.90 -n.o 0,0 26139146142 47 

-21.90 -21.90 -72.0 0.0 18 I 30 I 34 I 46 19-6" 

-21.90 -21.90 -72.0 0.0 28 I 37 I 39 I 43 44 
-21.90 ·21.90 -72.0 0,0 30 I so I 53 I 58 33-6" 

-21.90 -21.90 -72.0 0.0 20 I 32 I 36 I 34 18-6" 

-21.90 -21.90 -72.0 o.o 22 I 34 I 38 I 37 36 

-21.90 -20.90 -71.0 1.0 22 I 30 I 46 I 43 61 

-21.90 -21.90 -72.0 0.0 21 I 39 I 44 I 41 47 

-21.90 -19.90 -70.0 2.0 851771791120 70-6" 

·21.90 -20.90 ·71.0 1.0 27133152152 63 

-21.90 -21.90 -72.0 0.0 45134157153 13-3" 

-:1.1.90 ·19.90 -70,0 2.0 42129144160 40-6" 

-21.90 -21.90 -83.0 o.o 11 I 12 I 11 I 17 32 

-21.90 -21.90 -83.0 0.0 10 I 10 I 11 I 15 30 

-21.90 -21.90 -83.0 0.0 61719112 29 

·21,90 -21.90 -83.0 0.0 7 I 9 I 10 I 27 36 

-21.90 -21.90 -83.0 0.0 7 I 8 I 11 I 14 40 

-21.90 -21.90 -83.0 o .. o 7 I 7 24 
-21.90 -21.90 -83.0 o.o 10 I 13 I 18 I 31 66 
-21.90 -21.90 -83.0 0.0 7 I 9 I 10 I 22 40 

-21.90 -21.90 -83.0 o.o 8 I 9 I 16 I 28 66 
-21.90 -21.90 -83.0 o.o 9 I 9 I 11 I 16 46 
-21.90 -21.90 -83.0 o.o 8111122 36 

-21.90 -21.90 -83.0. 0.0 6 I 7 I 15 32 

-21.90 -21.90 -83.0 0.0 81819113 51 

-21.90 -21.90 -83,0 o.o 8 I 9 I 10 I 31 60 

-21.90 -21.90 -83.0 0.0 7 I 11 I 12 I 35 58 

-21.90 -21.90 -83.0 0.0 919118133 38 

-21.90 -21.90 -83.0 0.0 lo I 17 I 30 34 

-21.90 -21.90 -83.0 0.0 7 I 16 I 30 36 

-21.90 -21.90 -83.0 o.o 10 I 19 I 31 44 

-21.90 -21.90 -83.0 0.0 7 I 7 I 14 I 30 54 

-21.90 -21.90 -83.0 0.0 20 I 35 50 
-21.90 -21.90 -83,0 0.0 13 I 26 48 
-21.90 ·21.90 -83.0 0.0 16 I 34 49 
-21.90 -21.90 -83.0 0.0 7 I 15 I 30 SI 

-21.90 -21.90 -83.0 o.o 7 I 10 I 21 I 37 so 
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TABLE! 
Indicator and Production Pile Summary 

301 Mission Street 
San Fra.ncisco, California 

i~l.i~lli~i~i1Pdi1ltl~il1\Vi,~~~iii)tifi:~~1\;;'.::;i\{;:.; 
64 62 03/04/06 50.1 15 -21.90 -19.90 -70.0 2.0 45 28 49 68 35-6" 
65 I 4 I 03/04/06 I 50.l I 15 I -21.90 I ·21.90 I -72.o I o.o I 27 I 28 I 31 I 36 I 35 
66 I ·; 5 I 03/04/06 I 50.l I Is I -21.90 I -21.90 I -n.o I o.o I 22 I 22 I 25 I 27 r 28 
67 I 6 I 03104106 I 50.1 I 15 I -21.90 I -21.90 I -n.o I o.o I 22 I 26 I 29 I 23 I I8-9" 
68 I 1 I 03/04/06 I 50.1 I 15 I -21.90 I -21.90 I -12.0 I o.o I 2I I 25 I 30 I 30 I 21 

69 I 8 I 03/04/06 I 50.I I 15 I -21.90 I -21.90 I -72.0 I o.o I 2I I 29 I 26 I 29·1 26 
70 I 9 I 03/04/06 I 50.l I 15 I -21.90 I -21.90 I -72.o I o.o I 25 I 29 I 24 I 30 I 26 
71 I 10 I 03/04/06 I 50.! I .15 I -21.90 I -21.90 I -72.0 I o.o I 17 I 26 I 30 I 34 I 32 
n I 11 I 03/04/06 I 50.l I I5 I -21.90 I -19.40 I -69.5 I 2.5 I 21 I 24 I 39 I 61 I 32-6" 
73 I 26 I 03/04/06 I 50.I I I5 I -21.90 I -21.90 I -72.0 I o.o I 21 I 34 I 40 I 4I I I9-6" 
74 I 48 I 03/04/06 I 50.1 . I I5 I -21.90 I -21,90 I -72.0 I o.o I I9 I 26 I 33 I 31 I I4-6" 
75 I 27 I 03/04/06 I 50.I I I5 I -21.90 I -21.90 I -72.0 I o.o I 20 I 31 I 41 I 44 I 21-6" 
76 I 49 I 03/04/06 I so.1 I ls I -21.90 I -21.90 I -72.0 o.o I I4 I 26 I 38 I 40 I 44 
77 I 28 I 03/04/06 I 50.1 I rs I -21.90 I -21.90 I -72.0 I o.o I 32 I 39 I 41 I 32 I 18-6" 
78 I 50 I 03/04/06 I 50.l I 15 I -21.90 I -21,90 I -72.o I o.o I 14 I 29 I 36 I 38 I 24-6" 
79 I 29 I 03/04/06 I so.1 I 15 I -21.90 I -21.90 I -72.o I o.o I 30 I 4I I 46 I 44 I 32 
80 I SI I 03/04/06 I so.I I 15 I -21.90 I -21.90 I -72.0 I o.o I 15 I 31 I 37 I 37 I 36 
81 I 30 I 03/04/06 I 50.l I 15 I -21.90 I -2I.90 I -72.0 I o.o I 30 I 50 I 45 I 39 I I7-6" 
82 I 52 I 03/06/06 I so.I I IS I -21.90 I -21.90 I -n.o I o.o I 25 I 34 I 32 I 35 I 33 
83 I 31 I 03/06/06 I 50.l I 15 I -21.90 I -21.90 I -72.0 I o.o I 20 I 30 I 37 I 35 I 32 
84 I 32 I 03/06/06 I so.I I 15 I -21.90 I -21.90 I -72.0 I o.o I 38 I 39 I 35 I 41 I IS-6" 

85 I 33 I 03/06/06 I 50.1 I IS I -21.90 I -21.90 I -72.0 I o.o I 28 I 40 I 38 I 40 I 40 
86 I 53 I 03/06/06 I so.1 I I5 I -21.90 I -21.90 I -72.0 I o.o I 23 I 32 I 31 I 32 I 15-6" 
&7 I S4 I 03/06/06 I so.1 .I 15 I -21.90 I -21.90 I -n.o I o.o I 16 I 29 I 3s I 36 I 36 
88 I 55 I 03106106 I 50.I I 15 I -21.90 I -21.90 I -72.0 I o.o I 31 I 44 I 57 I 39 I 20-6" 
89 I 19 03/06/06 I 50.1 I 15 I -21.90 I -21.90 I -12.0 I o.o I 30 I 39 I 35 I 35 I 42 
90 I 20 I 03/06/06 I so.1 I 15 I -21.90 I -21.90 I -12.0 . I o.o I 31 I 39 I 45 I 44 I 47 
91 I 402 I 03/06/06 I 61.1 I 10 I -2I.90 I -21.90 I -83.o I o.o I 9 I 9 I 13 I 30 I 3-I" IFina1btowcount<21btft,""'•oi<Yis260ldps-seerestrikeofpilo#39lC3t31106) 

92 I 376 03/06/06 I 61.1 I 10 I -21.90 I -.21.90 I ·83.0 I 0.0 I 8 I 7 I 9 I I3 I 15-9" IFinnlblowcount<2lb/ft,cnoaeityis2601dos·seerestrikoofpilc#393(3/31/06) 

93 I 377 I 03/06/06 I 61.1 I 10 I -21,90 I -21.90 I -83.o I o.o I 11 I 10 I 10 I I4 I 21 
94 I 403 I 03/06/06 I 61.1 I 10 I -21.90 I -21.90 I -83.0 I o.o I 13 I 11 I 11 I 25 I 18-6" 
95 I 378 I 03/06/06 I 61.1 I 10 I -21.90 I -21.90 I -83.0 I o.o I 10 I IO I 9 I 10 I I4 Finni blowcount <21 b/ft, capacity is260 ldps- see restrlko ofpilo#393 (3/31/06) 

96 I 404 I 03/06/06 I 61.1 I 10 I -21.90 I -21.90 I -83.0 I o.o I 11 I 9 I 10 I 22 I 13-5" 
97 I 924 I 03/06/06 I 61.l I 10 I -21.90 I -21.90 I -83.o I o.o I 7 I 9 I 11 I 22 I 13-6" 
98 I 902 I 03/06/06 I 61.l I 10 I -21.90 I -21.90 I -83.0 I o.o I 11 I I2 I 17 I 26 I 11-5" 

99 I 880 03/06/06 I 61.1. I 10 I -21.90 I -21.90 I -83.o I o.o I 11 I 9 I 15 I l8 I 4-1" 
IOO I 858 I 03/06/06 I 61.1 I IO I -21.90 I -21.90 I -83.0 I 0.0 I 8 I 10 I 7 I 10 I 10-6" !Finalblowcount<211>/ft,"3pacityis2601dps-seerestrikoofpilol/393(3/31/06) 

101 I 836 I 03/06/06 I 61.1 I 10 .I -21.90 I -21.90 I -83.0 I o.o I 7 I 9 I 7 I HI !S-11" !Fina1btowcount<21b/ft,capaeityis26old0s-seer"trlkeor0ile#l93C3t31106) 

I02 8I4 03/06/06 61.l IO -21.90 -21.90 -83.0 0.0 61616110 18-9" 
103 925 03/06/06 6!.l 10 -21.90 -21.90 -83.0 0.0 7 I 7 I 17 I 26 5·1" 
104 926 03/06/06 61.1 10 -21.90 -21.90 -83.0 o.o 1018110125 13-6" 
IOS 904 03/06/06 61.l 10 -21.90 -21.90 -83.0 o.o 12 I 12 I 12 I l8 13-5" 
106 88I 03/06/06 61.1 10 -21,90 -2I.90 -83.0 0.0 10 I 12 I 9 I 13 20-10" 
107 882 03/06/06 61.l 10 -21.90 -21.90 -83.0 o.o 11 I 13 I 14 I 33 29-6" 
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11a 22 03/07/06 50.1 15 
lll 43 03/07/06 50.1 15 
112 42 03/07/06 50.1 15 
113 41 03/07/06 5a.1 15 

114 63 03/07/06 50.I 15 

115 64 03/07/06 50.1 15 
116 65 a3/07/06 50.1 15 
117 66 03/07/06 50.l 15 
118 28l 03/07/06 50.1 15 

119 236 03/07/06 50.l 15 
120 208 03/07/06 50.1 15 

l2l 180 03/07/06 50.1 15 
122 154 03107106 50.1 15 
l23 860 03/07/06 61.l 10 
124 837 03/07/06 61.1 10 
l25 838 03/07/06 61.1 10 
126 815 03/07/06 61.1 10 

127 816 03/07/06 61.l 10 
l2B 927 03/07/06 61.1 10 

129 928 03/07/06 61.1 10 

130 924 03/07/06 61.1 10 

l31 930 03/07/06 61.1 10 
l32 931 03/07/06 61.l 10 
133 932 03/07/06 61.1 10 
134 933 03/07/06 61.l 10 
135 934 03/07/06 61.1 10 
136 912 03/07/06 6l.l 10 
137 911 03/07/06 61.l 10 
l38 910 03/07/06 61.1 IO 
139 908 03/07106 61.l 10 
140 907 03/07/06 61.1 10 

141 906 03/07106 61.l 10 
142 905 03/a7/06 .61.l 10 
143' 282 03/08/06 5a.1 15 

144 237 03/08/a6 50.l 15 
145 209 03/08/06 50.l 15 

146 181 03/08/06 50.l 15 
147 283 03/a8/06 50.1 15 
148 238 03/08/06 50.l 15 
149 210 03/08/06 50.l 15 

150 l82 03/08/a6 50.1 15 
151 155 03/08/a6 50.1 '15 

3157.04 

-20.90 
-21.90 -19.90 
-21.90 -19.90 
-21.90 -20.40 
-21.90 -19.90 
-21.90 -19.90 
-21.90 -19.90 
-21.9a -20.90 
-2l.90 -19.90 

-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 

-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 

-21.9a -21.90 
-21.90 -21.90 
-2l.90 -21.90 

-21.90 -21.90 

-21.90 -21.90 
-21.90 -2l.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-2l.90 -2l.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21,90 
-21.90 -21.90 
-2l.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-2l.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-21.90 -21.90 
-2l.90 -2l.90 
-2l.9a -21.90 
-21.90 -21,90 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Frn.ndse:o, California 

-7LO 1.0 26 I 39 I 41 I 62 
-70.0 2.0 34 I 47 I 8a I 37-6" 
-70.0 2.0 44 I 34 I 47 I 63 I 67 
-70.5 1.5 28 I 31 I 43 I 50 I 70-6" 
-70.0 2.0 32 I 41 I 58 I 66 I 25-3" 
-70.0 2.0 55 I 42 I 51 I 74 I 90 
-70.0 2:0 42 I 56 I 86 11171 31-3" 
-71.0 1.0 27 I 40 I 46 I 64 I 63 
-70.0 2.0 26134163 I 65 l 40-6" 
-72.0 o.o· 16 I 20 I 23 I 30 I 30 
-72.0 0.0 23 I 26 I 23 I 30 I 29 
-72.0 0,0 33 I 27 I 29 I 27 I 14-6" 
-72.0 0,0 30 I 30 I 25 I 30 I 30 
-72.0 0.0 25 I 30 I 26 I 37 I 29 
-83.0 a.a 9 I 10 I 11 I 25 I 34-9" 
-83.0 0.0 11 I 13 I 11 I 22 I 14-4" 
-83.0 o.a 6 I 5 I 5 I 31 I 32-9" 
-83.0 a.o 10 I 10 I 23 I 26-9" 
-83.a 0.0 11 I 14 I 37 I 42-9" 
-83.0 0.0 11 I 12 I 14 I 17-6" 
-83.0 0.0 7 I 8 I 31 I 46 I 67 
-83.0 0.0 1 I 12 I 27 I 46 I 53 
·83.0 0,0 6 I 11 I 26 I 37 I 18-3" 
-83.0 o.o 13 I 28 I 45 I 19-3" 

-83.a a.o 14 I 20 I 24 I 7-2" 

-83.a' 0.0 4 I 10 I 22 I 27 I 20-9" 
-83.0 0.0 10 I 15 I 20 I 25 I 9-3" 
-83.0 0,0 13 I 22 I 39 I 21-6" 

-83.0 0.0 7 I 20 I 42 I 36-6" 
-83.0 0.0 17 I 40 I 53 
-83,0 0.0 7 I 19 I 26 I 40 I 47-10" 
-83.0 0.0 71121291581 70-9" 
-83.0 a.o l4 I 22 I 49 I 42-9" 

-83.0 o.a 11 I 9 I 12 I 3 l I 54 

-72.0 o.a 16 I 25 I 21 I 24 I 31 

-72.0 o.o 31 I 32 I 33 I 31 I 34 
-72.0 0.0 37 I 43 I 42 I 43 I 37 
-72.0 • 0.0 38 I 4a I 40 I 41 I 20-6" 

-72.0 0.0 24l24l3al26I 32 

-72.0 0.0 33 I 35 I 3B I 44 I 17-6" 
-72.0 0.0 40 I 48 I 341 42 I 38 
-72.0 0.0 62 I 57 I 54 I 47 I 25-6" 
-72.0 0.0 40 I 35 I 38 I 39 I 42 
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153 111 
154 112 
155 113 
156 89 
157 90 
158 .91 
159 23 
160 45 
161 883 
162 884 
163 885 
164 886 
165 887 
166 888 
167 889 
168 890 
169 891 
170 892 
171 913 
172 893 
173 914 
174 935 
175 936 
176 937 
177 938 
178 939 
179 940 
180 941 
181 942 
182 943 
183 944 
184 67 
185 46 
186 68 
187 .47 
188 li9 
189 945 
190 894· 
191 895 
192 896 
193 917 
194 897 
195 918 

3l57.Q4 

TAllLEl 
Indicator and Production Pile Summary 

301 Mission Street 
San Francis.co, California 
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03/08/06 50.1 -21.90 -21.90 -72.0 0.0 39 I 50 I 48 I 54 I 26-6" 
03/08/06 50.1 15 -21.90 -21.90 -72.0 0.0 34 I 34 I 35 I 40 I 35 
03/08/06 50.1 15 -21.90 -21.90 -72.0 0.0 45 I 47 I 38 I 36 I 18-6" 
03/08/06 50.1 15 -21.90 -21.90. -72.0 0.0 32 I 32 I 38 I 32 I 15-6" 
03108106 50.l 15 -21.90 -21.90 -72.0 0.0 38 I 40 I 46 I 44 I 21-6" 
03/08/06 50.l 15 -21.90 -21.90 -72.0 0.0 38 I 43 I 55 I 57 I 44 
03/08/06 50.1 15 -21.90 -20.40 -70.5 1.5 12 I 24 I 38 I 44 I 40-6" 
03/08/06 50.1 15 -21.90 "21.90 -72.0 o.o 28 I 42 I 42 I 41 I 22-6" 

3n &318106 61.l 10 -21.90 -21.90 -83.0 0.0 12191151401 62 
03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 9 I 11 I 24 I 45 I 61 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 17 I 30 I 43 I 36-9" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 o.o 16 I 38 I 51 I 46-6" 
03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 13 I 30 I 52 I 48-10" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 o.o 14 I 32 I 51 I 23-3" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 10 I 29 I 45 I 49-9" 
03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 15 I 35 I 51 I 49-7" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 7181131351 53 
03/08/06 61.l 10 -21.90 -21.90 -83.0 o.o 9 I 11 I 33 I 36 I 18-5" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 6 I 7 I 241501 24-5" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 o.o 10 I 9 I 181341 22-6" 

03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 7 I 8 I 16 I 36 I 46 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 6 I 17 I 42 I 54 
03/08106 61.1 10 -21.90 -21.90 -83.0 0.0 14 I 32 I 41 I 6-1" 

03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 11 I 28 I 39 I 8-2" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 o.o II I 10 I 22 I 35 I 13-4" 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 I 12 I 15 I 27 I 30-9" 

03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 71111111251 34 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 I 9 I 14 I 26 I 37 
03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 I 12 I 25 I 32 I 11.sn 

03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 9 I 13 I 25 I 29 I 15-6" 
03/08/06 61.l 10 -21.90 -21.90 -83.0 0.0 10 I 13 I 26 I 33 I 14-4" 

03/09/06 S0.1 15 -21.90 -21.90 -72.0 o.o 28 I 35 I 37 I 48 I 38 
03/09/06 50.1 15 -21.90 -20.40 -70.S 1.5 20 I 35 I 54 I 57 I 35-6" 
03/09/06 50.1 15 -21.90 -21.90 -72.0 0.0 301401341481 40 

03/09/06 50.1 15 -21.90 -20.40 -70.5 l.S 15 I 25 I 28 I 39 I 36-6" 

03109106 SO.I 15 -21.90 -19.90 -70.0 2.0 13 I 14 I 39 I 44 I 40-6" 

03/09/06 61.1 -21.90 -21.90 -83.0 0.0 8 I 11 I 32 I 46 I 34-6" 

03/09/06 61.1 10 ·21.90 -21.90 -83.0 0.0 6.1 10 I 13 I 30 I 39-11" 

03/09/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 I 10 I 22 I 41 I 32-6" 

03/09/06 61.1 10 -21.90 -21.90 -83 0.0 7 I 10 I 23 I 37 I 31-6" 
03/09/06 61.1 10 -21.90 -21.90 -83.0 0.0 8 I 14 I 25 I SJ I 10-2" 

03/09/06 61.l 10 -21.90 -21.90 -&3.0 0.0 11 I 30 I 45 I 13-2" . 

03/09/06 61.1 10 -21.90 -21,90 -83.0 o.o 7 I 9 I 21 I 32 I 36-9" 
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196 898 03/09106 61.1 10 -21.90 

197 919 03109106 61.1 10 -21.90 
198 916 03/09106 61.1 10 -21.90 

199 920 03109/06 61.l 10 -21.90 

200 899 03/09106 61.1 10 -21.90 

201 921 03109/06 61.1 10 -21.90 
202 900 03109/06 61.1 10 -21.90 
203 923 03109106 61.1 10 -21.90 
204 901 03/09/06 61.1 10 -21.90 

205 183 03110/06 50.l 15 -21.90 

206 157 03110106 50,l 15 ·21.90 

207 114 03110106 50.1 15 -21.90 

208 92 03/I0/06 50.l 20 -21.90 

209 70 03110106 50.l 20 -21.90 

210 71 03/10/06 50.1 15 -21.90 
211 93 03/10/06 50.1 15 -21.90 

212 115 03110106 50.1 15 -21.90 

213 158 03110/06 50.l 15 -21.90 
214 185 03110106 50.1 15 -21.90 

215 72 03110/06 50,l 15 -21.90 

216 94 03/10/06 50.l 15 -21.90 

217 116 03/10106 50.l 15 -21.90 

218 137 03/10106 50.1 15 -21.90 

219 163 03110106 50.1 15 -21.90 
220 186 03110/06 50.1 15 -21.90 

221 73 03110/06 50,l 15 -21.90 

222 95 03110/06 50.1 15 -21.90 

223 692 03/10/06 61.1 10 -21.90 

224 720 03/10106 61.l 10 -21.90 

225 165 03/10/06 61.l 10 -21.90 

226 791 03/10106 61,1 10 -21.90 
227 817 3/10/2006 6],l 10 -21.90 

228 818 3/10/2006 61,1 IO -21.90 

229 819 311012006 61.1 10 -21.90 

230 820 3/1012006 61,1 10 -21.90 

231 117 3113/2006 50.1 15 -21.90 

232 118 3/13/2006 50,1 15 -21.90 

233 284 311312006 50.1 15 -21.90 

234 239 3/13/2006 50.1 15 -21.90 

235 211 311312006 50,l 15 -21.90 

236 212 3/1312006 50.1 15 -21.90 
237 240 3/13/2006 50,l 1$ -21.90 
238 285 3/13/2006 50.1 15 -21.9 
239 241 3/1312006 50.1 15 -21.9 

3157.04 

TABLE1 
Indicator and Production Pile Summary 

301 Mission Stroot 
San Francisco, Cnlifornia 
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-21.90 -83.0 0.0 7 8 17 37 45-9" 
-21.90 -83.0 0,0 6 7 16 26 42 
-21.90 -83,0 0.0 5 8 11 31 47 
-21.90 -83.0 0,0 8 10 26 41 6~1 11 

-21.90 -83.0 0,0 7 11 23 42 27-6" 
-21.90 -83.0 0.0 7 11 25 37 47 
-21.90 -83.0 o.o 7 9 23 36 9~211 

-21.90 -83.0 0,0 9- 10 35 55 24-5" 
-21.90 -83.0 0,0 7 7 17 36 48 
-21.90 -72.0 0.0 54 43 50 41 25·6" 
-21.90 -72.0 0.0 34 36 31 44 38 
-21.90 -72.0 0,0 48 42 53 43 18-6" 
-21.90 -72.0 0,0 29 39 37 44 36 
-21.90 ·72.0 0.0 30 34 56 48 30-6" 
-20.90 -71.0 1,0 16 24 38 36 63 
·21.90 -72.0 0,0 27 41 53 52 44 
-19.90 -70.0 2.0 21 32 44 57 40-6" 
-21.90 -72.0 o.o 38 51 50 46 27-6" 
-21.90 -72.0 0.0 30 49 31 45 39 
-21.90 -72.0 o.o 12 20 27 53 53 
-20.90 -?LO 1.0 15 23 39 52 36-6" 
-21.90 -72.0 0.0 22 29 56 49 54 

-20.90 -71,0 1.0 28 43 52 53 38-6" 
-19.90 -70.0 2.0 16 40 70 64 33-6" 
-19.90 -70.0 2.0 27 52 70 105 32-3" 
-21.90 -72.0 0.0 23 42 48 42 21-6" 
-21.90 -72.0 0.0 33 52 49 53 54 
-21.90 ·83,0 0,0 10 12 27 56 30-6" 
-21.90 ·83.0 0.0 9 ll 25 52 23-511 

-21,90 -83,0 0.0 8 8 12 27 45 
-21.90 -83.0 0,0 7 8 12 32 60 
-21.90 -83.0 0.0 7 12 30 54 17-3" 
-21.90 -83.0 o.o 7 9 32 52 26-5" 
-21.90 -83.0 0.0 10 11 22 56 63-11" 
-21.40 -82.5 0.5 7 9 10 34 62 
-21.90 -72.0 0.0 41 42 48 46 '20·6n 

-20.90 -71.0 LO 26 36 48 56 32-6"' 
-21.90 -72.0 0.0 23 21 24 23 15-6" 
-21.90 -72.0 0.0 29 33 27 36 34 
-21.90 -72.0 0.0 54 48 38 48 14-3" 
-21.90 -72.0 0,0 42 43 39 46 48 
-21:90 -72.0 0.0 42 47 39 36 10-3" 
-21.9 -72.0 o,o 29 28 37 31 33 
-21.9 -72.0 o.o 24 42 38 47 53 
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TABLE! 
Indicator and Production Pile Summary 

301 Mission Street 
San FranciSc.o, Californin. 
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240 213 3/13/2006 50.l 15 -2l.9 -19.9 -70.0 2.0 I 26 I 40 I 54 I 65 I 63 
241 I 138 I 3/13/2006 I 50.1 I 15 I -21.9 I -19.9 I -10.0 2.0 I 19 I 22 I 40 I 59 I 72 
242 I 139 I 3/13/2006 I 50.1 I 15 I -21.9 I -19.9 I -10.0 2.0 l15l29l45l83I 62 
243 I 164 I 3/13/2006 I 50.1 I 15 I -2t.9 I -19.9 I -70.0 2.0 I 21 I 28 I 42 I 73 I 65 
244 165 3/13/2006 50.l 15 -21.9 -19.9 -70.0 2.0 I 20 I 25 I 49 I 88 I 79 
245 187 3/13/2006 50.l 15 -21.9 -19.9 -70.0 2.0 I 32 I 49 I 74 I 1071 50-6" 
246 188 3/13/2006 50.1 15 -21.9' -19.9 -70.0 2.0 I 29 I 68 I 100 I 143 I 82-6" 
247 290 3/13/2006 50.1 15 -21.9 -21.9 -72.0 o.o I 33 I 30 I 41 I 37 I 35 
248 264 3/13/2006 50.1 15 -21.9 -19.9 -70.0 2.0 I 21 I 32 I 45 I 56 I 64 
249 861 3/13/2006 61.l 10 -21.9 ·21.9 -83.0 o.o I 12 I 12 I 24 I 35 I so 
250 839 3/13/2006 61.l 10 ·21.9 -21.9 -83.0 o.o I 8 I 9 I 20 I 45 I 42·8" 
251 862 3/13/2006 61.l 10 -21.9 -21.9 -83.0 o.o I 8 I 9 I 14 I 38 I 55 
252 840 3/13/2006 61.l 10 -21.9 -21.9 -83.0 o.o I IO I 10 I 21 I 46 I 75 
253 863 3/13/2006 61.1 10 -21.9 -21.9 ·83.0 o.o I 9 I 9 I 17 I 51 I 64 
254 841 3/13/2006 61.1 10 -21.9 -'21.15 -82.3 0.8 I 9 I 10 I 11 I 30 I 62·9" 
255 864 3/13/2006 61.l 10 -21.9 -21.9 -83.0 o.o I 9 I 9 I 26 I 48 I 45-8" 
256 842 3/13/2006 61.l 10 -21.9 -20.7 -81.8 1.2 I 14 I 12 I 12 I 20 I 62 
257 721 3/13/2006 61.1 10 -21.9 -21.9 -83.0 o.o I 10 I 12 I 24 I 48 I 44--8" 

258 792 3/13/2006 61.l 10 -21.9 -21.9 -83:0 o.o I s I 12 I 37 I 55 I 8-2" 
259 766 3/1312006 61.l 10 -21.9 -21.9 -83,0 o.o I 9 I 9 I 9 I 41 I 68 
260 722 3/13/2006 61.1 10 -21.9 -21.9 -83.0 o.o I 10 I 14 I 34 I 62 I 16-3" 
261 694 3/13/2006 61.l 10 -21.9 -21.4 -82.5 o.s I 12 I 10 I 11 I 15 I 62 
262 695 3/13/2006 61.1 10 -21.9 -21.4 -82.5 0.5 1101121121341 67 

263 723 3/13t.2006 61.l 10 . -21.9 -21.4 -82.5 0.5 I 14 I 13 I 16 I 35 I 61-7" 
264 745 3/13/2006 61.l 10 -21.9 -21.9 -83.0 0.0 14 I 16 I 24 I 49 I 50-7" 
265 242 3/14/2006 50.l IS -21.9 -19.9 -70.0 2.0 231401631731 87 

266 214 3/14/2006 50.l 15 -21.9 -19.9 -70.0 2.0 36 I 52 I 60 I 67 I 34-6" 
267 215 3/14/2006 50.l IS -21.9 -19.9 -70.0 2.0 24 I 32 I 59 I 60 I 33-6" 
268 243 3/1412006 50.1 15 -21.9 -19.9 -70.0 2.0 241431691781 64 
269 265 3/14/2006 50.l 15 -21.9 -19.9 -70 2 20 I 30 I 42 I 62 I ~I 

270 291 3/14/2006 50.I° 15 -21.9 -21.9 -72 0 34 I 33 I 47 I 34 I 35 

271 216 3/14/2006 50.l 15 -21.9 -19.9 -70 2 30 I 56 I 65 I 71 45-6" 
272 244 3/14/2006 50.1 lS -21.9 -20.9 -71 21 I 48 I 48 I 45 67 

273 353 3/14t.2006 56.1 15 -21.9 -21.9 -78 0 17 I 18 I 16 I 12 ll !Final blowcount <21 b/ft, capacity is 260 kips ·Seerestrike ofpileff393 (3/31/06) 

274 310 3/14/2006 56.1 15 ·21.9 -21.9 -78 0 21 I 20 I 20 I 14 8-6" !Final blowcount < 21 b/ft, capacity h 260 kips· seerestrlke of pile #393 (3131/06) 

275 354 3/14/2006 56.1 15 -21.9 -21.9 -78 23 I 19 I 21 I 21 12~6" 

276 311 3/14/2006 56.l 15 -21.9 -16.9 -73 5 44 I 40 I 45 I 50. 73 

277 359 3/14t.2006 56.l 15 -21.9 -21.9 -78 0 30 I 22 I 18 I 20 16 IFinlll blowcount <21 blft, capacity is 260 kips. seerestrlkeofpilo#J93 (3/31/06) 

278 333 3/14t.2006 56.1 15 -21.9 -21.9 -78 0 26 I 28 I 17 I 22 15 !Final blowcount < 21 b/ft. capacity Is 260 kiPS ·see rostrike of pifo IM3 (3/31/06) 

279 312 3/14/2006 56.l 15 -21.9 ·21.9 -78 0 42 I 35 I 28 I 24 13-6" 

280 360 3/14/2006 56.1 15 -21.9 -21.9 -78 0 24 I 20 I 19 I 15 13 !Fla.al btowcount< 21 b/ft, capacity Js 260 kipS .. scarestrikB of pile #393 (3/31/06) 

281 334 3/1412006 56.l 15 -21.9 -21.9 -78 0 50 I 38 I 35 I 29 25 

282 313 3/14/2006 56.l IS -21.9 -14.9 -71 7 24152165\65 82 
283 266 3/1412006 56.1 IS -21.9 -13.9 -70 16 I 32 I so 1109 86 
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285 793 3/14/2006 
286 664 3/1412006 
287 638 3/1412006 
288 595 3/14/2006 
289 569 3/14/2006 
290 543 3/14/2006 
291 500 3/14/2006 
292 665 3/14/2006 
293 666 3/14/2006 
294 639 3/14/2006 
295 596 3/14/2006 
296 570 3/14/2006 
297 544 3/1412006 
298 501 3/14/2006 
299 502 3/14/2006 
300 503 3/14/2006 
301 524 3/1412006 
302 549 3/1412006 
303 550 3/14/2006 
304 292 3/1512006 
305 314 3/15/2006 
306 335 3/15/2006 
307 361 3/15/2006 
308 74 3/15/2006 
309 75 3/15/2006 
310 76 3/15/2006 
311 77 3/15/2006 
312 96 3115/2006 
313 97 3/15/2006 
314 98 3/15/2006 
315 119 3/15/2006 
316 140 3/1512006 
317 99 3/15/2006 
318 120 3/1512006 . 
319 575 3/15/2006 
320 576 3/1512006 
321 597 3/15/2006 
322 598 3/1512006 
323 618 3115/2006 
324 644 3/15/2006 
325 667 3/15/2006 
326 474 3/15/2006 
327 448 3115/2006 

3157,04 

61.1 10 
61.1 10 
61.l 10 
61.1 10 

61.1 10 

61.1 JO 
61.1 10 

61.1 10 

61.1 10 

61.1 10 

61.1 10 

61.1 10 

61.1 10 
61.l 10 

61.1 10 

61.1 10 
61.l l.O 

61.l 10 
61.l 10 
56.1 15 
56.l 15 

56.l 15 
56.l 15 
50.1 15 
50.l 15 

50.l 15 

50.1 15 
50.1 20 
50.1 15 
50.1 15 

50.l 15 

50.1 15 

50.1 15 
56.1 15 
61.1 10 
61.1 10 

61.1 10 
61.l 10 

61.1 10 

61.1 10 

61.1 10 
61.1. 10 

61.l 10 

:Ji.6;rgn J?ife 
,;,,cui:cifl·.:· 

••. 'iEt~:Vati~ir.i: 
···:·.. . . 3 < 

. ., ... {feet) .. ; '. 

-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 

-21.9 
-21.9 
-21.9 

-21.9 

-21.9 
-21.9 
-21.9 

-21.9 
-21.9 
-21.9 
-21.9 
-21.9 

-21.9 
-21.9 

-21.9 
-21.9 
-21.9 
-21.9 
-21.9 

-21.9 
-21.9 
-21.9 

-21.9 
-21.9 

-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 
-21.9 

-21.9 
-21.9 
-21.9 
-21.9 

-21.65 

-21.9 

-21.9 

-21.9 

-21.9 
-21.9 
-21.9 

-21.9 

-21.9 
·21.9 
-21.9 

-21.9 

-21.9 
-21.9 
-21.9 

-21.9 

-21.9 

-21.9· 
-21.9 
-13.9 
-21.9 
-21.9 

-21.9 
-21.9 

-21.9 
-21,9 

-21.9 
-21.9 

-21.9 

-21.9 
-21.9 

-21.9 
-21.9 

-14.9 
-2.1.9 

-21.9 
-21.9 
-21.9 
-21.9 
-20.9 

-21.65 

-21.9 
-21.9 

TABLE! 
Indic•tor and Production Pile Snmm•ry 

301 Mission Street 
San Francisco, Californin 

-82.75 0.25 10 I 10 I 12 I 38 68 

-83 10 I 9 I 24 I 43 36-6" 
-83 0 11 I 10 I 11 I 26 27-9" 

-83 0 9 I 9 I 14 I 27 18-6" 
-83 0 B I 13 30 
-83 0 10 I 9 I 20 29 
-83 0 7 I 9 I 12 I 28 12-3" 
-83 0 7 I 9 I 23 I 51 34-6" 
-83 0 10 I 11 I 17 I 43 64 
-83 11 I 10 I 15 I 52 37-5" 
-83 9 I 9 I 12 I 26 37 
-83 0 11 I 10 I 11 I 25 24-5" 
-83 12 I 14 I 20 I 37 10-3" 
-83 8 I 9 I 14 I 17 16-6" 
-83 818110112 21 
-83 0 9 I 9 I 9 I 17 26 
-83 0 11 I 9 I 13 I 31 32-6" 

-83 0 10 I 12 I 33 I 56 12-211 

-83 13 I 13 I 15 I 28 70 
-70 22 I 31 I 54 I 67 72 
-78 25 I 24 I 21 I 15 9-6" !Final blowcount < 21 b/f\, capacityis260 kips- '"'"'mikoofpile#393 (3/31106) 

-78 0 36 I 29 I 26 I 21 12-6" 

-78 0 26 I 23 I 16 I 18 14 I Final btowcooot <21 blft, capacity is 260 kips- seeresliike ofpile#393 (3/31/06) 

-72 0 20 I 30 I 29 I 35 36 
-72 0 24 I 26 I 30 I 36 33 
-72 0 16 I 23 I 29 I 30 26 
-72 0 17 I 29 I 31 I 30 15-6" 
-72 0 31 I 38 I 41 I 36 15--0" 
-72 0 28149144149 39 

-?2 0 25144140142 28 
-72 0 28 I 39 I 44 I 41 25-9" 
-72 0 58 I 44 I 45 I 36 15-6" 

-72 0 25 I 28 I 37 I 39 17-6" 

-71 7 20 I 37 I 39 I 51 68 

-83 11 I 11 I 14 I 27 30-7" 
,33 12 I 11 I 14 I 14 5-411 !Final blowcount < 21 b/ft, capacity is 260 kips .. see restrlke of pile:#E.93 (3131/06) 

-83 11 I 10 I 10 I 21 35-10" 

-83 0 11 I 9 I 9 I 15 67 
-83 0 12 I 13 I 13 I 28 38·9" 
-82 11 I 12 I 14 I 24 I 70-9" 

-82.75 0.25 16 I 16 I 20 I 41 I 61-10" 
-83 0 8 I 8 I 10 I 12 I 27 

-83 0 10 I 9 I 10 I 11 I 13-8" 

Pages or22 512/2006 



329 3/lS/2006 61.1 10 ·21.9 -21.9 

330 380 3/lS/2006 61.1 10 -21.9 -21.9 

331 406 3/15/2006 61.1 10 -21.9 -21.9 

332 449 3/lS/2006, 61.1 10 -21.9 -21.9 

333 141 3/16/2006 56.l 15 ·21.9 -14.6S 

334 121 3/16/2006 56,l 15 -21.9 -21.9 

33S 142 311612006 56.1 1S -21.9 -14.4 

336 122 3/16/.W06 S6.l 15 -21.9 -15.15 

337 143 3/16/2006 56.l 15 -21.9 -21.9 
338 123 3/16/2006 56.1 15 -21.9 -14.9 

339 144 3/16/2006 56.1 lS -21.9 -13.9 

340 475 3/1612006 61.1 10 ·21.9 -21.9 

341 385 3/16/2006 61.1 10 -21.9 -21.9 

342 386 3/16/2006 61.1 10 -21.9 ·21.9 
343 407 3/16/2006 61.l 10 -21.9 -10.33 

344 408 3/16/2006 61.l 10 -21.9 -10 
345 428 3/16/2006 61.1 10 -21.9 -10.33 

346 429 3/16/2006 61.1 10 -21.9 -10 

347 454 3/16/2006 61.1 10 -21.9 -10.43 

348 4S5 3/16/2006 61.1 10 -21.9 -10.33 

349 480 3/1612006 61.1 10 -21.9 -10.33 

3SO 481 3/16/2006 61.1 10 -2J.9 -10 

351 166 3/17/2006 50.1 lS -21,9 -20.9 

3S2 189 3/17/2006 50.1 15 -21.9 -20.4 

3S3 217 3/17/2006 50.1 IS -21.9 -20.lS 

3S4 267 3/1712006 56.1 15 ·21.9 -21.9 

355 293 3/17/2006 S6.1 15 -21.9 ·14.9 

3S6 315 3/17/2006 S6.1 15 -21.9 -14,9 

357 336 3/17/2006 S6.1 15 -21.9 -14.4 
3S8 362 3/17/2006 S6.l 15 -21.9 -21.9 

359 363 3/1712006 S6.I 15 -21.9 -14.9 

360 364 3/17/2006 56.l 15 -21.9 -15,9 

361 338 3/1712006 S6.l IS ·21.9 -13.9 

362 316 3/17/2006 56.1 15 -21.9 -14.15 

363 317 3/17/2006 56.1 15 -21.9 -14.65 

364 294 3/17/2006 S6.1 15 -21.9 -13.9 
365 619 3/17/2006 61.1 10 -21.9 ·21.9 
366 645 3/17/2006 61.1 10 -21.9 -21.9 

367 668 3/17/2006 61.1 lO -21.9 ·21.4 

368 696 3/l?/2006 61.1 lO -21.9 -21.9 

369 724 3/17/2006 61.1 lO -21.9 -21.9 

370 746 3/17/2006 61.1 10 -21.9 -21.9 

371 772 3/17/2006 61.1 10 -21.9 -20.9 

3157.04 

TABLEl 
llldicator and Production Pile Summary 

301 Mi!sion Street 
San Francisco, California 

-83 Final bJowcount<2l blft, capacity is 260 kips- seo restrlke of pilo 11393 (3131106) 
-83 11 I 13 I 9 I 14 8-6" !Final blowcount <21 Mt, capacity ls 260 kips - '"' restrike of pile #393 (3131106) 
-83 9 I 10 I 9 I 10 12 !Final blowcO\mt <21 b/ft, oapncity is 260 kips - see restrike of pile #393 (3/31106) 

-83 1017110112 10·6" !Final blowcount< 21 b/ft, capacity is 260 kips· soorestrlke of pile #393 (3/31106) 
·10.15 7.25 22153152157 66 

-78 0 20 I 26 I 21 I 22 21 
-70.S 1.5 20 I 30 I 43 I 45 65 
-71.25 6.75 20138140152 64 

-78 25123124123 22 
"71 7 12122133157 72 

-70 17 I 32 I S6 I 76 90 
-83 0 13 I 9 I 11 I 16 I 2S-9" 
-83 0 14 I 13 I 13 I 11 I 11-11" fFlnal blowcount<21 blft, capacityis260 kips-seerestrlke ofpile#J93 (3131106) 
-83 0 13 I 16 I 15 I 17 I LS 1Finalblowcount<21 b/ft, capacltyis260 kips-seercstrike ofpile#393 (3131106) 

-71.43 11.57 32 I 41 I 50 I SS I &5 
·71.1 11.9 41 I so I 67 I 69 I 77 
-71.43 11.S7 19 I 34 I 48 I 50 I 64 
·71.l 11.9 28 I 34 I 47 I 58 I 68 
-7153 11.47 25 I 44 I 48 I 60 I 61 
-71.43 ll.S7 37 I 60 I 95 I n8 I 80-10" 
-71.43 11.S7 39 I 58 I 61 I 62 I 81 

-7J.l 11.9 23 I 35 I 51 I 90 I 110 
-71 271371621491 65 

-70.5 1.5 33 I 3S I 53 I 59 I 62 
-70.25 l.?S 21 I 40 I 44 I 60 I 65 

-78 24 I 22 I 20 I 18 I 17 IFina!blowcount<2lblft,capncltyls260kips-seercsttl1">ofpll•#393(3/3ll05) 

-71 7 28 I 46 I 57 I 55 I 98 
-71 7 35 I 46 I 59 I 55 I 63 

-70.S 7.S 25 I 46 I 53 I 7S I 88 
-78 35 I 30 I 26 I 26 I 12-6" 

-71 7 40 I 41 I 55 I 56 I 67 

-n. 41 I 39 I 57 I 43 I 65 
-70 17 I 42 I 70 I 71 I 117 

-70.2S 7.75 37 I 60 I 71 I 80 I 46-6" 

·70.75 7.25 39 I so I 57 I 66 I 69 

-70 61 I 60 I 1161124 I 100-9" 
-83 0 13 I 14 I 16 I 40 I 19-4" 
-83 15 I 14 I 17 I 34 I 69-9" 

-82.S o.s 11I13l 1Sl4BI 64-9" 
-83 12 I 12 I 16 I 49 I 67-9" 
-83 14lllll6l48l 84 

-83 14 I 14 I 14 I 25 I 99 
-82 14 I 10 I 17 I 25 I 71-9'' 
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TABLE1 
Indicator and ProductionPlleSumm•ry 

301 Mission Stre·ct 
San Fni.ucisco, California 

ti;~fj[{le,:N.cl;,);'-ll(!~;[~~~~~~\ft~~~~~~~~::\i\t,f~~~~~~·11~fif l~i~~~~~~' ~~~~?•IS :~.' ' ' 
372 794 3/1712006 61.1 10 -21.9 ·21.9 -83 0 11 10 22 58 94 

373 I 773 I 3/1712006 I 61.l I 10 I -21.9 I -20.9 I -82 I I 11 I 11 I 14 I 30 I 66-9" 

374 I 747 I 3;1112006 I 61.1 I 10 I -21.9 I -21.5 I -82.6 I o.4 I 11 I 11 l 13 I 24 I 64 

375 I 725 I 3/1712006 I 61.l I 10 I -21.9 I -20.9 I -82 I 1 I 15 I 16 I 20 I 36 I 65-9" 

376 697 I 3/1712006 I 61.1 I 30 I -21.9 -21.4 -82.5 . I o.s I 11 I 12 I 17 I 47 62-6" 

377 I 796 I 3/1112006 I 61.1 30 I -21.9 -21.9 I -83 o I 11 I 11 I 13 I 35 78 

378 I 245 I 3/1812006 I 50.1 I 15 I -21.9 I -19.9 -10 2 I 21 I 32 I 45 I 69 63 

379 I 268 I 3/1812006 I 56.1 I 15 I -21.9 I -14.4 I -10.s I 7.5 I 31 I 47 I 61 I 66 I 44-6" 

380 246 3118/2006 56.1 15 -21.9 -13.9 -70 32 I 46 I 77 1103 83 
381 218 3/18/2006 56.1 15 -21.9 -21.9 -78 0 21 I 10 I 8 I 10 12 !Pile Broken. no replacement pile neededi see RF! #139 

382 190 311812006 56.1 15 -21.9 -21.9 -78 38 I 9 I 7 I 6 7 ]Pile Broken, no replacement,J>ile needed, seeRF1 #139 

383 167 3/18/2006 56.1 15 -21.9 -13.9 -70 23 I 29 I 41 I 64 72 
384 295 3/18/2006 56.1 15 -21.9 -13.9 -70 19 I 39 I 65 I 65 70 
385 269 3/1812006 56.1 15 -21.9 -13.9 -70 19 I 33 I 57 I 66 74 

386 247 3/1812006 56.1 15 -21.9 -13.9 -70 25l42lu9177 76 
387 219 3/18/2006 56.1 15 -21.9 -12.4 -68.5 9.5 69 I 50 I 44 I 66 90 

388 191 3/18/2006 56.1 15 -21.9 -13.9 -70 40 I 65 I ll8 I 116 45-311 

389 168 3/18/2006 56.1 15 -21.9 -13.9 -70 35 I 50 I 84 1118 70-6" 

390 169 3/18/2006 56.1 15 -21.9 -13.l -69.2 8.8 22 I 42 11501172 35·2" 

391 646 3/18/2006 61.1 10 -21.9 -21.9 -83 12 I 14 I 29 I 53 15-2" 

392 669 3/18/2006 61.1 10 ·21.9 -21.9 ·83 15 I 16 I 23 I 57 75-7" 

393 647 3/1812006 61.l 30 -21.9 -21.9 -83 1019113144 9-2" 

394 670 3/1812006 61,l 30 -21.9 ·20.9 -82 12 I 14 I 16 I 32 64-8" 

395 698 3/1812006 61.1 30 -21.9 -19.9 -Bl 29 I 39 I 55 I 54 64-7" 

396 648 3/18/2006 61.l 30 -21.9 -21.9 ..g3 11 I 9 I 12 I 23 99 
397 671 3/18/2006 61.1 30 -21.9 -21.9 -83 11112113129 92 
398 699 3/18/2006 61.1 30 -21.9 -21.9 -83 12 I 12 I 19 I 37 89 

399 649 3/18/2006 61.1 30 -21.9 -21.9 -83 9 I 10 I 15 I 54 32-3" 

400 672 3/18/2006 61.I 35 -21.9 -21.6 -82.7 0.3 10 I 11 I 13 I 21 67 

401 700 3/18/2006 61.I 30 -21.9 -20.9 -82 13 I 15 I 19 I 30 68-6" 
402 726 3/18/2006 61.1 30 -21.9 -20.9 -82 18 I 12 I 13 I 22 62 

403 748 3/18/2006 61.l 30 -21.9 -20.7 -81.8 1.2 14 I 16 I 12 I 25 65-9" 
404 774 3/18/2006 61.1 30 -21.9 ·20.9 -82 11 I 13 I 14 I 22 77 
405 504 3/20/2006 51.77 15 -32.9 -32.9 -84.67 0 10 I 12 I 15 I 18 34 
406 505 3/20/2006 51.77 15 -32.9 -32.9 -84.67 12 I 15 I 22 I 34 71-6" 

407 506 3/20/2006 55.77 15 -32.9 -32.9 -88.67 27 I 39 I 57 I 43 20-6" 

408 507 3/20/2006 55.77 15 -32.9 -32.9 -88.67 31 I 46 I 51 I 52 43 

409 525 3/2012006 51.77 15 -32.9 -32.9 -84.67 14 I 16 I 32 I 54 62 

410 526 3/20/2006 51.77 15 -32.9 -31.9 -83,67 11113123149 46-6" 

411 879 3/2012006 61.1 45 -21.9 -21.9 -83 8 I 11 I 15 I 30 I 49 

412 857 3120/2006 61.l 45 -21.9 -21.9 -83 10 I 10 I 30 I 55 I 23-4" 

413 835 3/20/2006 61.1 45 -21.9 -21.9 -8~ 9 I 8 I 16 I 30 I 43-9" 

414 813 312012006 &1.1 45 -21.9 -21.9 -83 9 I 9 I 19 I 45 I 28·6" 

415 770 312012006 61.1 45 -21.9 -21.9 -83 8 I 7 1121341 24-5" 

3157.04 Page JO of22 

... ,..:.,;:., 

512/2006 



·.~~ 
·,' ; • .. :·.:·I, 

i~~i~: 

~' 
''· .•. ' ·: ' .. ~ 

;·:1J•:tk:n.~ :. :·".· . <:~ 

1~!i~ :~~fo:Df iv ell' .:,P;¢,jitl/. · :. Eievatiion . · 
·:''(fi<it)'" : . (feetl ~ ' .... ~;.~ ~~::~~· .... i :. 

·'' ' 
.......... 

416 749 3/20/2006 61.1 35 -21.9 
417 115 3120/2006 61.1 35 -21.9 
418 797 3120/2006 61.1 35 -21.9 
419 822 3/20/2006 61.l 0 -21.9 
420 844 3120/2006 61.l 35 -21.9 
421 866 3120/2006 61.l 35 -2!.9 
422 821 3/20/2006 61.1 35 -21.9 
423 387 3/21/2006 56.l 15 -21.9 
424 388 3/21/2006 56.1 15 -21.9 

425 389 3/21/2006 56.l 15 ·21.9 
426 390 3/21/2006 56.l 15 -21.9 

427 88 3121/2006 SO.I 45 -21.9 
428 110 3/21/2006 50.1 45 -21.9 

429 136 3/21/2006 56.1 45 -21.9 
430 162 3/21/2006 56.1 45 -21.9 

431 207 3/21/2006 56.1 45 -21.9 
432 235 3/21/2006 56.1 45 -21.9 
433 263 3/21/2006 56,l 45 -21.9 
434 843 3/21/2006 61.1 30 -21.9 
435 865 3/21/2006 61.1 35 -21.9 
436 823 3/21/2006 61.1 35 -21.9 

437 845 3/21/2006 61.1 35 -21.9 

438 867 3/21/2006 61.1 35 -21.9 

439 744 3121/2006 61.1 45 -21.9 
440 688 3/21/2006 6Ll 45 -21.9 
441 643 3/21/2006 61.l 45 -21.9 

442 617 3/21/2006 61.1 45 -21.9 
443 574 3121/2006 61.1 45 -21.9 

444 551 3/21/2006 51.77 10 -32.9 

445 289 3/22/2006 56.1 45 -21.9 

446 332. 3/22/2006 56.1 45 -21.9 

447 358 3/2212006 56.l 45 -21.9 
448 384 3/22/2006 56.l 45 -21.9 

449 427 3/22/2006 56.1 45 -21.9 
450 87 312212006 50.1 45 -21.9 

451 109 3/22/2006 50.1 45 -21.9 

452 135 3/22/2006 56.l 45 -21.9 

453 161 312212006 56.1 45 -21.9 

454 206 3/22/2006 56.l 45 -21.9 
455 _, 205 3/2212006 56.1 45 ·21.9 
456 160 3122/2006 56.1 45 -21.9 

457 134 3/22/2006 56.1 40 -21.9 
458 577 3/2212006 51.77 10 -32.9 
459 599 3/22/2006 51.77 IO -32.9 

3157,04 

TABLEl 
indicator and Production l'ile Summary 

301 Mission Street 
San Francisco, California 

,:,.·,; .':.··. 

.;Actµ3I Top of ;~~:~;£~¥ 
,:A'iiP,roXi1Ita:te 

· "C.ut-Oft:' " . ""Fin·:hit>t1~f ."··. 
:PilifE!e\tation 

Leirgfu · .• ~fow.~!fobt for.filul1'5 '. -
(fe:etJ3i4• :· 

::·::~i~:::;b:::::::·'_' .. (feet} .. ,·:;: f I:'.~:t~~t~Jj~t~1M~;:~;:-'.;~! .. : ~~;:;·;~ .. : ... \:_': 
-21.6 -82.7 0.3 11 11 15 42 64-9" 
-21.9 -83 0 13 12 16 50 61 
-21.9 -83 0 9 9 12 34 35-6" 
-21.9 -83 0 8 10 13 28 39-9" 
-21.9 -83 0 1 8 14 so so 
-21.9 -83 0 7 10 22 35 58 
-21..9 -83 0 9 8 14 38 89 
-21.9 -78 0 20 19 15 18 15 
·21.9 -78 0 22 20 13 15 12 
-21.9 -78 0 47 39 41 31 14-6" 
-21.9 -78 0 28 28 18 20 15 
-19.9 -70 2 33 36 60 81 112 
-19.9 -70 2 22 24 35 59 63 
-14.65 -70.75 7.25 36 52 66 79 50-6" 
-13.9 -70 8 28 32 47 73 75 
-21.9 -78 0 50 46 26 29 36 -

·21.9 -78 0 32 36 28 29 35 
-14.9 -71 7 13 13 37 65 71 
-21.9 -83 0 IO 12 13 29 70 
-21.9 -83 0 IO 15 30 52 34-6" 
-21.9 -83 0 10 9 17 35 31-611 

-21.9 -83 0 10 11 16 42 SI 
-21.9 -83 0 11 16 42 54 25-3" 
-21.9 ·83 0 7 8 10 25 38-9" 
-21.9 -83 0 14 12 19 39 30-5" 
-21.9 -83 0 17 12 14 15 11-6" 
·21.9 -83 0 18 ll 11 11 4-3" 
-21.9 -83 0 18 12 10 10 9-9" 
-32.9 -84.67 0 14 13 25 63 92 
-14.9 -71 7 16 32 42 44 67 
-15.9 -72 6 32 44 51 58 62 
-21.9 -78 0 25 27 32 27 26 
-21.9 ·78 0 21 19 22 22 17-9" 
-21.9 -78 0 31 28 30 26 23 
-20.4 -70.5 1.5 25 26 48 55 73 
-19.9 -70 2 23 45 55 87 30-3" 

·19.9 -16 2 6 6 4 2 2 
-13.9 -70 8 22 33 46 48 35-6" 

-14.9 -71 7 18 35 43 47 67 

-13.9 -70 8 21 24 30 54 70 

-9.4 -65.5 12.5 34 62 77 76 45-6" 

-11.4 -67.5 .I0.5 71 58 42 44 17-211 

-32.9 -84.67 0 12 21 38 47 72 
-32.9 -84.67 0 14 18 30 52 90 

Pogo l1 or22 

';:;::. 
1,:·, . ~·~ :· .. " . . ..,:.· ......... 
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... :.:··. ;. '' .. 

":\.(' :v.• - "·,·: ... -.·/;.:.,. " :· ·:u1;:: . .::::."'· ..... , .=;,,., .: .. : ~"::i,,/:i: .· .. ~-i 

Finalblowcount<2l blft, capacity is 260 kips- sec restrllco ofpllo#393 (3131106) 

Final blowcount<21 blft, capacity is 260 kips-'"' restrike ofpile#393 (3131/06) 

Final blowcount< 21 blft, capacity is 260 kips- seorestrlko ofpile#393 (3/31/06) 

Final blowcount < 21 b/11, CBpaoity is 260 kips· see restriko of pile #393 (3131/06) 

Final blowcount< 21 b/ft, capacity is 260 kips· see rcsbiko ofpilo #393 (3/31/06) 

PlleBroktn, replacementplle (#135·ll) driven on 4117106 seoRFI #163 
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TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
Snn Franclsco, California 

:;;t ·-·~!::::::~;:~~-:" . ,:,:·,:~.>::•;:-'.~~~!~:::'.~~:;:: · : ... >·"}5,~igiici~il~'~':;:::::: ··" ·· <~-~:~~~at~ ··.: ·:· 

.. -:7·.· 
···:', . '. :·:·i~;· 

i!Fteadw~JJ: J:'-, .. ;,_.,_, ...,il. - . c· , .; .. " 'F.utmsli:e'd .Fre~m.. . ".;., .. ,~- ii\'.~tua1ifop•o'f .... • , , 1'':: .~~- ".' .· . · Fmi\lDriving:. 
'. ,.. "· "" ; ,!Elr<?-J~ct..,, e-, "'"" '""""'"'''': ""'••"''"""''· "':o";" .,. : • yUfOH·. -.. '"'n• u.1" .. ·n·'' ,.;pproxnnafe ·1J:i . Gu'Gpff .· . ... . ... · ... •. '· ... · 
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460 I 620 I 3/22/2006 I 51.77 I 10 I -32.9 I -31.9 I -83.67 I 1 I 14 I 15 I 20 I 56 I 79 
461 I 409 I 3/22/2006 I 46.77 I w I -32.9 I -32.9 I -79.67 I o I 20 I 18 I 16 I 14 I 13 Final blowcounl < 21 b/lt, capacity ls 260 kips- seoreslcikeo£pilo#393 (3131106) 
462 I 410 I 312212006 I 46.77 I 10 I -32.9 I -32.9 I -79.67 I o I 22 I 21 I 20 I 19 I 17 Final hlowco11nt< 21 bill, capacity ls260 kips- soor...iclko ofpile#393 (3131/06) 
463 I 411 I 3/22/2006 I 46.77 I 10 I -32.9 I -32.9 I -79.67 I o I 65 I 65 I 4s I 35 I 30 
464 I 412 I 3/2212006 I 46.77 I 10 I -32.9 I -32.9 I -79.67 I o I 34 I 30 I 27 I 23 I 32 
465 I 432 I 3;2212006 I 55.77 I 10 I -32.9 I -32.9 I -88.67 I o I 21 I 29 I 81 I 73 I s0-6" 
466 I 458 I 3/2212006 I 55.77 I 10 r -32.9 I -31.9 I -87.67 I 1 I 22 I 25 I 31 I 57 I 67-9" 
467 I 484 I 3;2212006 I 55.77 I to I -32.9 I -30.4 I -86.17 I 2.5 I 16 I 20 I 21 I 43 I 64 
~6& I 527 I 312212006 I ss.11 I 10 I -32,9 I -29.4 I -85.17 I 3.5 I 13 I 22 I 54 I 57 I 79 
469 I 108 I 3/23/2006 I 50.1 I 45 I -21.9 I -10 I -60.l I 11.9 I 14 I 23 I 36 I 65 I 75-6" 
470 I 86 I 3/23/2006 I 50.1 I 45 . I -21.9 I -18.9 I -69 I 3 I 34 I 35 I 41 I 62 I 92 
471 1 234 I 3/23/2006 I 56.1 I 45 I -21.9 I -14.4 I -70.5 1 7.5 I 18 I IS I 22 I 52 I 62 
472 I 262 I 312312006 I 56.1 I 45 I -21.9 I -14.I I -70.2 I 7.8 I t9 I 17 I 37 I 54 I ·68 
473 I 288 I 3/23/2006 I 56.1 I 45 I -21.9 I -15.7 I -71.8 I 6,2 I 29 I so I 49 I 53 I 62 
474 I 331 I 3/23/2006 I 56.l I 45 I -21.9 I -21.9 I -78 I o I 43 I 35 I 33 I 34 I 16-6" 
475 I 357 I 3/23/2006 I 56.I 45 I -21.9 I -21,9 I -78 I o I 42 I 47 I 38 I 35 I 31 
476 I 383 I 312312006 I 56.1 I 45 I -21.9 I -21.9 I -78 I o I 43 I 43 I 37 I 31 I 28 
477 426 3/23/2006 56.1 45 -21.9 -21.9 -78 291241231231 22 
478 233 3/23/2006 56.1 45 -21.9 -13.9 -70 20 I 23 I 34 I 82 I 40-6" 
479 261 3/2312006 56.1 45 -21.9 ·13.9 -70 21 I 22 I 7,7 I 74 I 77 
480 287 3/23/2006 56.1 45 -21.9 -14.9 -71 21 I 26 I 45 I 59 I 65 

481 330 3/23/2006 56.1 45 -21.9 -13.9 -70 191281361501 93 
482 356 3/23/2006 56.1 45 -21.9 -21.9 -78 0 28 I 27 I 27 I 24 I 24 

483 453 3/23/2006 64.1 45 -21.9 -21.9 -86 0 8 I 9 I 7 I 8 I 9-6" JFinalblowcount<2lblfl,capacityls260kips·serns1rikcofpilo#393(3131/06) 

484 479 3/23/2006 65.1 45 -21.9 -21.9 -87 10 I 17 \ 20 I 48 I 61 
485 522 3/23/2006 65.1 45 -21.9 -21.9 -87 0 14 I 13 I 21 I 29 I 70 

486 548 3/23/2006 65.1 45 -21.9 -19.9 -85 2 21 I 21 I 26 I 71 I 65 
487 431 3/23/2006 51.77 10 -32.9 -32.9 -84.67 0 18 I 19 I 24 I 29 I 13-4" 

488 430 3/23/2006 51.77 10 -32.9 -32.9 -84.67 26 I 33 I 34 I 47 I 10.3" 

489 457 3123/2006 51.77 10 -32.9 -22.4 -74.17 10.5 98 I 1011 98 I 54 I 45 

490 456 3/23/2006 51.77 10 -32.9 -17.9 -69.67 15 43 I 71 I 96 I 97 I 20-3" 

491 482 3123/2006 51.77 35 -32.9 -32,9 -84.67 0 18 I 24 I 29 I 56 I 82 
492 452 3/24/2006 65.1 45 -21.9 -21.9 -87 0 14 I 17 I 34 I 54 I 75 
493 478 3/24/2006 65.1 45 -21.9 -21.9 -87 19 I 16 I 28 I 55 I 78 
494 521 3/24/2006 65.l 45 -21.9 -21.9 -87 48 I 30 I 58 I 81 I 45·6" 

495 547 312412006 65.l 45 -21.9 ·21.9 -87 20 I 33 I 54 I 85 I 46-6" 
496 520 3/24/2006 65.l 45 -21.9 -21.9 -87 0 12 I 19 I 34 I 75 I 88 

497 451 3/24/2006 65.1 45 -21.9 -9.9 -75 12 52 I 66 I 57 I 60 I 107 

498 425 3124/2006 56.1 45 -21.9 -21.9 -78 0 27 I 23 I 25 I 21 I 22 

499 573 3124/2006 61.1 45 -21.9 -21.9 -83 28 I 18 I 17 I 16 I 8-6" IF!nalblowcoun1<2lb/ft,capacityil260!<ips-seerestrikeofplle#393(3/3l/06) 

500 616 3/24/2006 61.l 45 -21.9 -21.9 -83 21 I 18 I 12113 I 12 IF!nalblowoounl<21b/ft,capacityil260kips-seorcslrikcofpiloll393(3131/06) 

501 483 3/2412006 51.77 35 -32,9 -19.9 -71.67 13 68 I so I 110 I 95 I 85 
502 552 3/24/2006 51.77 15 -32.9 -30.9 -82.67 2 14 I 15 I 20 I 44 I 72-10" 
503 578 3/24/2006 Sl.77 35 -32.9 -31.9 -83,67 12 I 14 I 23 I 58 I 79-10" 
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505 621 3/24/2006 51.77 35 -32.9 -30.9 
506 553 3/24/2006 55.77 35 -32.9 -19.9 
507 579 3/24/2006 51.77 35 -32.9 -31.9 
508 601 3/24/2006 51.77 35 -32.9 -20.9 
509 622 3/24/2006 51.77 35 -32.9 -31.4 
510 78 3/27/2006 50.l 15 -21.9 -21.9 
5ll 79 3/27/2006 50.l 15 -21.9 -21.9 
512 80 3/2712.006 50.l 15 -21.9 -21.9 
513 81 3/27/2006 50.1 15 -21.9 -21.9 
514 82. 3127/2006 50.1 15 -21.9 -21.9 
515 83 3/27/2006 50.1 15 -21.9 -20.15 
516 100 3/27/2006 50.1 15 -21.9 -21.9 
;m 3127/2006 50.1 15 -21.9 -21.9 
518 102 3/27/2006 50.1 15 -21.9 -21.9 
519 103 3/27/2006 50.1 15 -21.9 -21.9 
520 104 3127/2006 50.1 15 -21.9 -21.9 
521 105 3/27/2006 50.l 15 ~21.9 -19.9 
522 124 3127/2006 56.1 15 -21.9 -21.9 
523 125 3127/2006 56.1 15 -21.9 -21.9 
524 126 3127/2006 56.1 15 -21.9 -21.9 
525 743 3/27/2006 61.1 45 -21.9 -21.9 
526 715 3127/2006 61.1 45 -21.9 -21.9 
527 687 3/27/2006 61.l 45 -21.9 -21.9 
528 642 3/27/2006 61.1 45 -21.9 ·21.9 
529 572 3/27/2006 61.1 45 -21.9 ·22.9 
530 615 3/27/2006 61.1 45 -21.9 -21.9 
531 641 3/27/2006 61.1 45 -21.9 -21.9 
532 686 3/27/2006 61.1 45 -21.9 -21.9 
533 714 3127/2006 61.1 45 -21.9 -21.9 
534 742 3/27/2006 61.l 45 -21.9 -21.9 
535 769 3/27/2006 61.1 45 -21.9 -21.9 
536 812 3/27/2006 61.1 45 -21.9 -21.9 
537 834 3/27/2006 61.l 45 -21.9 -21.9 
538 485 J/2812006 55.77 15 ·32.9 -32.9 
539 459 3/28/2006 55.77 15 -32.9 -32.9 
540 433 3128/2006 55.77 .15 -32.9 -32.9 
541 127 3/28/2006 56.1 15 -21.9 -14.4 
542 128 3/28/2006 56.1 15 -21.9 -21.9 
543 129 3/28/2006 56.1 15 -21.9 -13.9 
544 130 3/28/2006 56.1 15 -21.9 -8.4 
545 84 3/28/2006 50.l 15 -21.9 -19.9 
546 85 3/28/2006 50.1 15 ·21.9 -17.4 
547 106 3/28/2006 50.l 45 -21.9 -18.4 

3157,04 

TABLEl 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

-82.67 20 I 25 I 25 I 65 I 32-3" 
-75.67 13 110 I 75 I 61 I 60 I 104 
-83.67 19 I 14 I 17 I 28 I 98 
-72.67 12 40 I 67110811161 97 
-83.17 1.5 20 I 18 I 20 I 39 I 40-4" 

-72 o 20 I 25 I 31 I 30 I 24 
-72 0 19 I 22 I 29 I 27 I 27 
-72 0 22 I 24 I 33 I 28 I 33 
-72 0 22 I 24 I 36 I 28 I 33 
-72 34 I 33 I 4S I 38 I 32-9" 

-70.25 1.75 28 I 36 I 52 I 49 I 65 
-72 17 I 26 I 30 I 32 I 27 
-72 29 I 31 I 35 I 38 I 17-6" 
-72 30 I 32 I 40 I 32 I 15-6" 
-72 33 I 35 I 43 I 37 I 20-9" 
-72 30 I 40 I 38 I 58 I 48 
-70 2 31 I 33 I 46 I so I 70 
-78 26 I 27 I 26 I 23 I 11-6" 
-78 0 24 I 30 I 24 I 24 I 11-6" 
-78 0 26 I 31 I 26 I 24 I 22 
-83 0 9 I 12 I 17 I 58 I 35-6" 
-83 0 16 I 10 I 32 I 80 I 18-2" 
-83 0 17 I 14 I 19 I 53 I 26-4" 
-83 0 15 I 17 I 18 I 22 I 51 
-84 -1 12 I 10 I 9 I 11 I 15 IFinill blowcount<21 b/ft, capacity is 260 kips -sco resttiko ofpile#393 (J/31/06) 

-83 0 18 I 20 I 17 I 16 I 14-7" 
-83 0 20120l19l2SI 69 
-83 0 21 I 18 I 18 I 45 I 1lB 

-83 17 I 16 I 19 I 52 I 116-9" 
-83 10 I 10 I 18 I 61 I 49-6" 
-83 0 12 I 33 I 72 
-83 JI I 12 I 35 I 56 
-83 10 I 11 I 37 I 10 I 22-3" 

-88.67 0 30 I 36 I 57 I 64 I 30-6" 
-88.67 21 I 21 I 40 I 47 I 74 
·88.67 0 23 I 31 I 46 I 51 I 78 
-70.5 7.5 19 I 29 I 60 I 72 I 112 
-78 o 31 I 33 I 29·1 27 I 24 
-70 551321651621 82 

-64.5 13.5 23 I 39 I 85 I 103 I 101 
-70 2 49153/501571 70 

-67.S 4.5 115 I 73 I 51 I 71 I 33-3" 
-68.5 3.5 LIO I 70 I 55 I 54 I 81 
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548 107 
549 131 
550 623 
551 856 
552 878 
553 811 
554 768 
555 833 
556 855 
557 877 
558 832 
559 854 
560 876 
561 528 
562 554 
563 413 
564 391 
565 365 
566 339 
567 318 
568 296 
569 270 
570 248 
571 220 
572 192 
573 170 
574 580 
575 602 
576 868 
577 846 
578 824 
579 869 
580 847 
581 825 
582 848 
583 870 
584 826 
585 871 
586 849 
587 827 
588 872 
589 193 
590 221 
591 249 
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3/28/2006 50.l 15 -21.9 -16.9 -67 5 95 52 44 63 88 
3/28/2006 56.1 15 -21.9 -7.4 -63.5 14.5 17 35 67 123 85-6" 
3/28/2006 51.77 35 -32.9 -32.9 -84.67 0 18 22 58 113 29·2" 
3/28/2006 61.1 45 -21.9 -21.9 -83 0 9 12 30 44 28-5" 
3/28/2006 61.1 45 -21.9 -21.9 -83 0 8 10 22 44 31-6" 
3/28/2006 61.1 45 -21.9 -21.9 -83 0 11 11 33 50 13-2" 
3/28/2006 61.1 45 -21.9 -21.9 -83 0 8 10 12 34 46-11" 
3/28/2006 61.1 45 -21.9 -21.9 -83 0 10 12 36 62 34-5" 
3/28/2006 61.l 45 -2l.9 -21.9 -83 0 9 9 16 32 13-3" 
3/28/2006 61.l 45 -21,9 -21.9 -83 0 12 15 38 63 . 9~711 

3/2812006 61.1 10 -21.9 -21.9 -83 0 10 12 30 57 31-4" 
312812006 61.l 10 -21.9 -21.9 -83 0 10 17 38 68 29..411 

3128/2006 61.1 IO -21.9 -21.9 -83 0 11 15 39 74 36-5" 
3/28/2006 55.77 35 -32.9 -27.9 -83.67 5 12 13 32 65 73 
3/2812006 55.77 35 -32.9 -27.l -82.87 5.8 14 15 18 73 64-6" 
3/29/2006 46.77 15 -32.9 -32.9 -79.67 0 35 24 19 13 12 
3/29/2006 56.1 15 -21.9 -20.9 -77 I 35 35 25 22 21 
3/29/2006 56.1 15 -21.9 -21,9 -78 0 29 24 21 17 8-011 

3/29/2006 56.l 15 -21.9 -21.9 -78 0 26 30 21 21 17 
3/29/2006 56.l 15 -21.9 -21.9 -78 0 26 26 23 19 16 
3129/2006 56.1 15 -21.9 -21.9 -78 0 28 27 20 20 17 
3/2912006 56.l 15 -21.9 -21.9 -78 0 22 23 26 20 15 
3129/2006 56.1 15 -21.9 -21.9 -78 0 22 27 22 21 21 
3/29/2006 56.1 15 -21.9 -13,9 ·70 8 23 36 66 81 90 

3129/2006 56.1 15 -21.9 .lJ.9 -68 10 87 73 49 48 102 
3/29/2006 56.l 15 -21.9 -21.9 -78 0 29 29 26 24 12-611 

312912006 51.77 35 -32.9 -30.9 -82.67 2 16 17 18 17 73 
3/29/2006 51.77 35 -32.9 -31.9 -83.67 1 13 16 22 46 62-611 

3/29/2006 61.l 10 -21.9 -21.9 -83 0 9 15 35 47 14-3" 
3/29/2006 61.l 35 -21.9 -21.9 -83 0 9 12 30 46 38·6" 
3/29/2006 61.1 20 -21.9 ·21.9 -83 0 8 12 21 30 21-4" 
3/29/2006 61.1 35 -21.9 -21.9 -83 ' 0 8 8 19 30 65 
3/29/2006 61.1 35 -21.9 -21.9 -83 0 8 10 16 35 49 
3/29/2006 61-1 10 -21.9 -21.9 -83 0 8 9 11 23 58 
3129/2006 61.l 35 -21.9 -21.9 -83 0 7 9 11 29 56 
3129/2006 61.l 35 -21.9 -21.9 -83 0 8 10 34 72 37-4" 
3/29/2006 61.1 10 -21.9 -21.9 -83 0 10 10 15 34 53 

3/2912006 61.l 10 -21.9 -21.9 -83 0 9 10 36 50 22.J" 

3/29/2006 61-1 10 -21.9 -21.9 -83 0 9 9 12 21 39 
3/29/2006 61.l 10 -21.9 -21.9 -83 0 11 14 30 57 21-4" 
3129/2006 61.l 10 -21.9 -21.9 -83 0 10 17 42 53 15-3" 

3/30/2006 56.l 15 -21.9 -11.9 -68 10 44 33 37 77 30 .. 311 

3/3012006 56.l 15 -21.9 -21.9 -78 0 25 47 36 28 13-611 

3/30/2006 56.1 15 -21.9 -21.9 -78 0 34 37 38 33 31 
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Pile Broken, replacement plte(#877-R) drlvllll on4/20/06 sceltFI #163 

Final blowcount <21 b/ft, ca_pachy is 260 kips- secrcstrikeofpile#393 (3131/06) 

Final blowoount<21 b/ft, capacity is 260 kips ~seerestrlke ofplle #393 (3/31/06) 

Final blowcount< 21 b/ft, capacity is 260 kips~ seorestl'ike of pile #393 (3/31/06) 

Flnal blowcount<2l b/ft, capacity ls 260 kips.'"' restriko ofpile/1393 (3/31/06) 

Final biowcount < 21 b/ft, capad'fy is 260 kipS- seerestrlke of pile #393 (3/31/06) 

Flnal b!owoount < 21 blft, capacity is 260kips- storcstrike of pile #39'.) (3/31/06) 

5/2/2006 
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592 I 211 I 3/3012006 I 56.l I 15 I -21.9 I -13.9 I -70 I 8 I 16 I 35 I 55 I 78 I 86 
593 I 297 I 3/30/2006 I s6.! I Is I -21.9 -16.9 I -73 I 5 I 74 I 63 1·69 I 58 I 65 
594 I 319 I 3/30/2006 I 56.1 I 15 I -21.9 I -21.9 I -78 I o I .41 I 36 I 21 I 23 I 11-6" 
595 I 340 I 3/3012006 I 56.1 I 15 I -21.9 I -13,9 I -10 I 8 I 19 I 3& I 49 I 69 I 84 
596 I 366 I 313012006 I 56.l I rs I -21.9 I -21.9 I -78 I o I 38 I 35 I 25 I 22 I 21 
597 I 392 I 3130/2006 I 56.l I 15 I -21.9 I -21.9 I -78 I o I 33 I 25 I 24 I 17 I 16 Final blow count< 21 b/ft, capa<ity ~ 260 kips • soo rcstruc. ofpllo#393 (3/31106) 

598 145 3/30/2006 s6.l 15 -21.9 -21.9 -78 0 291271341291 23 
599 171 3/30/2006 56.1 15 -21.9 ~13.9 -70 32 I 30 I 48 I 61 I 80 
600 146 3/3012006 56.1 15 -21.9 -21.9 -78 0 44 I 34 I 41 I 33 I 27 
601 850 313012006 61.1 10 -21.9 -21.9 -83 0 10 I 13 I 34 I 68 I 18-3" 
602 873 313012006 61.1 IO -21.9 -21.9 -83 0 IO I 16 I 34 I s9 I 15-3" 
603 851 3/30/2006 61.1 IO -2l.9 -21.9 -83 8 I 11 I 19 I 60 I 79 
604 874 3/3012006 61.1 35 -21.9 -21.9 -83 9 I 11 I 30 I 52 I 48·9' 
605 852 3/30/2006 61.1 35 -21.9 -21.9 -83 IO I 10 I ls I so I 80 

606 853 3/30/2006 61.1 35 -21.9 -21.9 -83 11 I 12 I 16 I 38 I 82 
607 875 3/30/2006 61.l 35 -21.9 -21,9 -83 0 JO I 17 I 35 I 58 I 51-9" 
608 831 3/30/2006 61.1 10 -21.9 -21.9 -83 0 10 I 11 I 18 I 50 I 35-7" 
609 728 3/30/2006 61.1 10 -21.9 -21.9 -83 0 32 I 33 I 34 I 55 I 76 

610 750 3/3012006 61.1 35 -21.9 -21.9 -83 15 I 18 I 23 I 65 I 63-9" 
611 776 3/3012006 61.1 35 -21.9 -21.9 -83 10 I 20 I 26 I 84 I 80-6" 
612 798 3/30/2006 61.1 35 -21.9 -21.9 -83 12 I 13 I 19 I 35 I 63 
613 172 313112006 56.1 15 ~?.1.9 -13.9 -70 21 I 33 I 52 I 71 I 84 
614 195 3/31/2006 56.1 15 -21.9 -13,9 -70 26 I 36 I 60 I 94 I 105 
615 222 313112006 56.1 IS -21.9 -13.9 -70 21 I 36 I 57 I 60 I 80 
616 250 3/31/2006 56.1 15 -21.9 -13.9 -70 21 I 30 I 56 I 64 I n 
617 272 3/31/2006 56.1 IS -21.9 -13.9 -70 26 I 42 I s6 I 66 I 85 
618 298 3131/2006 56.1 ]5 -21.9 -13.9 -70 44 I S2l 78 I 93 I 45-6" 
619 320 3/31/2006 56.1 15 -21.9 -13.9 -70 39 I 53 I 76 I 1s I 43-6" 
620 341 3/31/2006 56.1 15 -21.9 -13.9 -70 22 I 36 I 64 I 103 I 46-6" 

621 367 3/3]/2006 56.l IS -21.9 -13.9 -70 23 I 43 I 59 I 72 I 42-6" 

622 223 313112006 56.1 15 -21.9 -13.9 -70 21 I 36 I 55 I 75 I 82 
623 251 3/31/2006 56.1 ]5 -21.9 -21.9 -78 0 40 I 33 I 28 I 30 I 13-6" 
624 273 3/31/2006 56.1 15 -21.9 -21.9 -78 0 361291271251 23 
625 393 3131/2006 56.1 15 -21.9 -21.65 -77.75 025 34 I 28 I 22 I 17 I 19-3" IR<Slrikoped'ormedonfinal3-inch'SOfdrlvingon4/l/06 

626 729 3/31/2006 61.l 35 -21.9 -21.9 -83 0 11 I 13 I 14 I 31 I 82 

627 701 3/31/2006 61.1 35 -21.9 -21.9 -83 0 10 I 12 I 20 I 59 I 29-5" 

628 673 3/3l/2006 61.l 35 -21.9 -21.9 -83 10 I 14 I 22 I 60 I 44-6" 

629 650 3/3112006 61.1 35 -21.9 -21.9 -83 10 I 11 I 14 I 39 I 49-9" 

630 730 3/31/2006 61.1 35 -21.9 -21.9 -83 9 I 9 I 11 I 16 I 60 

631 702 3131/2006 61.l 35 -21.9 -21.9 -83 10 I 9 I 13 I 43 I 62-7" 
632 674 3/3112006 6Ll 35 -21.9 -21.9 -83 0 10 I JO I 11 I 46 I 40-1i" 

. 633 651 313lf2006 61.1 35 -21.9 -21.9 -83 0 9 I 12 I 13 I 40 I 69-9" 
634 731 3/3112006 61.l 35 -21.9 -21.9 -83 0 10 I 12 I 14 I 46 I 52-6" 

635 703 313112006 61.I 35 -21.9 -21.9 -83 11 I LO I 12 I 32 I 71-9" 
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636 675 3/3112006 61.1 35 -21.9 
637 652 3/31/2006 61.1 35 -21.9 
63& 732 3/31/2006 61.l 35 -21.9 

639 704 3/31/2006 61,J 35 -21.9 
640 299 4/112006 56.l 15 -21.9 

641 321 4/1/2006 56.I 15 -21.9 

642 342 4/1/2006 56.1 15 -21.9 

643 368 4/112006 56.1 15 -21.9 

644 394 4/1/2006 56.1 15 -21.9 

645 434 4/112006 55,77 '15 -32.9 
646 414 4/112006 46.77 15 -32.9 

647 415 41112006 46,77 15 -32.9 

648 416 4/112006 46.77 15 -32.9 

649 460 4/1/2006 55.77 15 -32.9 

650 676 4/l/2006 61.l 35 -21.9 
651 627 4/1/2006 51.77 35 -32.9 
652 606 4/1/2006 51.77 35 -32,9 

653 584 4/1/2006 51.77 35 -32.9 

654 624 411/2006 51.77 35 -32.9 
655 603 4/1/2006 51.77 35 ' -32.9 

656 581 411/2006 51.77 35 -32.9 

657 625 4/1/2006 51.77 35 -32.9 

658 604 4/1/2006 51.77 35 -32.9 

659 582 4/1/2006 51.77 35 -32.9 

660 626 4/1/2006 51.77 35 -32.9 

661 605 4/1/2006 51.77 35 -32.9 

662 583 4/1/2006 51.77 35 -32,9 

663 147 4/3/2006 56.l 15 -21.9 

664 173 4/3/2006 56.1 15 -21.9 

665 148 41312006 56.1 15 -21.9 

666 196 4/3/2006 56.1 15 -21.9 

667 174 4/3/2006 56.1 15 -21.9 

668 r49 4/312006 56.1 15 -21.9 

669 224 4/3/2006 56.1 15 -21.9 
670 197 4/3/2006 56.l 15 ·2L9 

671 175 4/3/2006 56.1 15 -21.9 

672 150 4/3/2006 56.1 15 -21.9 

673 252 4/3/2006 56.l 15 -21.9 

674 225 41312006 56.1 15 -21.9 

675 198 4/3/2006 56,l 15 -21.9 

676 555 4/3/2006 55,77 35 -32,9 

677 529 41312006 55,77 35 -32.9 

678 508 4/3/2006 55,77 35 -32,9 

679 486 4/312006 55.77 35 -32.9 
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-21.9 -83 0 11 12 24 72 29-3" 
-21.9 -83 0 11 12 27' 70 51-6" 
-21.9 -83 0 10 10 13 56 50-6" 
-21.9 -83 0 10 10 13 47 80 
-13.9 -70 8 27 33 48 72 46-6" 
-13.9 -70 8 34 38 60 79 82 
-21.9 -78 0 41 39 30 26 24 
-21.9 -78 0 31 31 24 22 19 
-21.9 -78 0 34 28 26 27 23 
-32.9 -88.67 0 23 51 61 58 32-9" 
-32.9 -79.67 0 25 20 18 23 17 
-22.9 -69.67 10 32 45 68 BB 105 
-32,9 -79.67 0 35 31 30 24 12-6" 
-32,9 -88.67 0 32 68 73 54 22-6" 
-21.9 -83 0 15 15 22 66 25-3" 
-32.9 -84,67 0 13 24 57 79 30-4" 
-31.9 -83.67 l 9 12 28 56 60-4" 
-32,9 -84.67 0 13 33 54 55 13-3" 
-32.9 -84.67 0 13 14 16 38 79 
-32.9 -84.67 0 13 14 JS 19 56 
-31.9 -83.67 1 12 14 16 55 79-9" 
-31.9 -83.67 1 13 13 13 20 63 
-31.9 -83.67 1 16 16 15 30 97 
-31.9 -83.67 1 13 13 16 54 70-9" 
-30.9 -82.67 2 15 16 19 20 69 
-31.9 -83,67 1 18 17 18 30 90 
-30,9 -82.67 2 18 17 15 19 73 
-14.9 -11 7 26 30 58 81 78 
-13.9 -70 8 16 27 53 87 48-6" 
-21.9 -78 0 38 38 28 2B 11~6 11 

-13.4 -69.5 8,5 24 28 48 86 60-6" 
-13.4 -69.5 8,5 32 22 25 61 110 
-14.9 ·71 7 20 42 66 73 75 
-21.9 -78 0 27 38 33 26 26 
-13.4 -69.5 8,5 23 33 53 93 60~611 

-12.9 -69 9 42 33 30 44 103 
-12.65 -68.75 9,25 63 41 49 67 25-3" 
:21.9 -78 0 39 41 35 32 25 
-14.4 -70.5 7.5 22 33 68 79 82 

-11.9 -68 10 74 52 39 59 83 
-27.9 -B3,67 5 13 17 25 57 72-9" 
-28.9 -84.67 4 12 16 36 44 74 
-32.9 -88.67 0 56 46 50 67 31~6n 

-29.9 -85.67 3 15 18 25 35 65 
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681 530 55.77 35 -27.9 
682 509 4/3/2006 55.17 35 -29.9 
683 '487 4/3/2006 55.77 35 -32,9 ·29.9 
684 461 41312006 55.77 35 -32.9 -28.9 
685 435 4/3/2006 55.17 35 -32.9 -30.9 
686 436 4/3/2006 55.77 35 -32.9 -18.9 
687 176 4/4/2006 56.1 • 15 -21.9 -11.4 
688 274 4/4/2006 56.l IS -21.9 -15.9 
689 253 4/4/2006 56.1 15 -21.9 -13.4 
690 226 4/4/2006 56.l 15 -21.9 -13.9 
691 I99 41412006 56.l 15 ·21.9 -14.9 
692 300 4/4/2006 56.l 15 -21.9 -15.7 
693 275 41412006 56.l 15 -21.9 -13.9 
694 254 4/4/2006 56.1 15 -21.9 -12.9 
695 227 4/4/2006 56.1 15 -21.9 -12.9 
696 322 4/4/2006 56.1 15 -21.9 -11.9 
697 301 4/4/2006 .56.1 15 ·21.9 ·11.4 
698 276 4/4/2006 56.1 15 -21.9 -12,9 
699 557 4/4/2006 55.77 35 -32.9 -28.9 
700 531 4/4/2006 55.77 35 -32.9 -27.9 
701 48& 4/4/2006 55.77 35 ·32.9 -30.9 
702 462 4/4/2006 55.77 35 -32.9 -17.9 
703 255 415/2006 56.1 15 ·-21.9 -8.5 
704 323 41512006 56.1 15 -21.9 -ll.9 
705 302 4/5/2006 56.J 15 -21.9 -11.9 
706 277 41512006 56.l 15 -21.9 -12.4 
707 343 4/5/2006 56,l IS -21.9 -21.9 
708 369 4/5/2006 56.l IS -21.9 -21.9 
709 344 4/5/2006 56.l 15 -21.9 -21.9 
710 370 4/5/2006 56.l 15 -21.9 -12.4 
711 324 4/5/2006 56.l 15 -21.9 ·11.9 
712 345 41512006 56.1 IS -21.9 -11.65 
713 371 41512006 56.1 15 -21.9 -I2.4 
714 303 4/5/2006 56.1 IS -21.9 -11.15 
715 325 4/S/2006 56.1 15 -21.9 -21.9 
716 346 4/5/2006 56.1 15 -21.9 -10.65 
717 751 415/2006 61.1 35 -21.9 ·21.9 

718 752 41512006 61.1 35 -21.9 -21.9 
719 777 415/2006 6l.1 35 -21.9 -21.9 
720 799 4/5/2006 61.1 35 -21.9 -21.9 

721 778 41512006 61.l 35 -21.9 -21.9 
722 800 4/5/2006 61.l 35 -21.9 -21.9 
723 753 4/5/2006 61.1 35 -21.9 -21.9 
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San Francisco, California 

-83.67 5 16 I 15 I 16 I 27 
-85.67 191271601571 64 
-85.67 21 I 21 I 34 I ss I 85 
-84.67 4 17 I 21 I 24 I 37 I 82 
-86,67 2 22 I 24 I 26 I 46 I 89 
-74.67 I4 130I109111711071 102 

-61.S 10.5 95 I 55 I 36 I 54 I 48-6" 
·72 6 55 I 64 I 69 I 69 I 66 

-69.5 8.5 28 I 2s I 50 I 90 I 106 
-70 25 I 32 I 70 I 96 I 20-3" 
-7I 7 49 I 35 I 39 I 80 I 110 

-71.8 6.2 60 I 68 I SI I 42 I 82 
-70 31 I 46 I 81 I 92 I 132 
·69 9 63 I 30 I 40 I 85 I · 94-6" 
-69 9 SI I 34 I 43 I 75 I 71-6" 
-68 10 52 I 37 I 35 I 50 I 100-6" 

-61.5 10.5 54 I 38 I 34 I 73 I 130-10" 
-69 9 51 I 37 I 45 I 80 I 100-6" 

-84.67 I6 I 15 I 18 I 36 I 90 
-83.67 5 17 I 1s I 19 I 22 I 66 
-86.67 2 22 I 27 I 37 I 56 I 93 
-73.67 15 127 I 94 I 133 I 1001 102 
-64.6 13.4 22 I 45 I 86 I 141 I 125 
-68 10 52 I 49 I 42 I so I I07 
-68 10 67 I 41 I 4I I 89 I 60-6" 

-68.5 9.5 71 I 54 I 31 I 49 I 107 
-78 0 42 I 37 I 29 I 24 I 26 
-78 0 47 I 39 I 33 I 40 I 20-6" 
-78 0 S I 5 I 6 I 8 I 6 IPiloBrok.,,,,noreplaoemcnlpi\cneoded,sooRFl#l79 

-68.S 9.5 40132154160140-6" 
-68 10 49 I 39 I 39 I 61 I 30-3" 

-67.75 10.25 58 I 41 I 40 I 69 I 20-3" 
-68.5 9.5 47 I 44 I 34 I 44 I 91 
-67.25 10.75 87 I 70 I 44 I 46 I 30-3" 

-78 0 7 I 7 I 9 I 11 I 10 IPilcBrokcn,nor'.t'lacemeotpilone«led,,eeRFll/179 
-66.75 11.25 55 I 51 I 37 I 45 I 20-3" 

-83 ·o 16 I 16 I 21 I 36 I &8 
-83 11 I 14 I 15 I 25 I 87 
-83 I6 I 19 I 20 I 27 I 61 
-83 18 I 22 I 30 I 56 I n 
-83 0 11 I 15 I 24 I 56 I 69-9" 
-83 0 11 I 19 I 39 I 63 I 27-3" 
-83 0 13II3112l28I 78 
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801 4/5/2006 61.1 35 -21.9 -21.9 

726 754 4/512006 61.1 35 -21.9 -21.9 

727 780 41512006 61.l 35 -21.9 -21.9 

728 802 415/2006 61.1 35 ·21.9 -21.23 

729 375 4/612006 56.1 15 -21.9 -12.9 

730 398 41612006 56.l 15 -21.9 -21.9 

731 397 41612006 56.l 15 -21.9 -21.9 
732 132 416/2006 56.l 35 -21.9 -7.5 
733 133 41612006 56.l 35 -21.9 .7 

734 396 41612006 56.l 15 -21.9 -21.9 

735 395 4/612006 56.l 15 -21.9 -11.4 
736 418 4/6/2006 46.77 15 -32.9 -23.9 

737 419 4/6/2006 46.77 15 -32.9 -20.9 

738 417 4/6/2006 46.77 25 -32.9 -19.4 
739 439 4/612006 55.77 25 -32.9 -13.75 

740 440 4/6/2006 55.77 25 -32.9 -30.9 
741 437 4/6/2006 55.77 35 -32.9 -32.9 

742 438 4/6/2006 55.77 35 -32.9 < -30.4 
743 464 4/6/2006 55.17 35 -32.9 -32.9 
744 465 41612006 55.77 35 -32.9 -32.9 
745 463 4/6/2006 55.77 35 -32.9 -29.9 
746 489 41612006 55.77 35 -32.9 -29.9 

747 511 4/6/2006 55.77 35 -32.9 -28.9 
748 151 4n/2006 56.1 25 -21.9 -7.4 

~49 152 417/2006 56.1 15 -21.9 -7.4 
750 177 417/2006 56.l 15 -21.9 -6.9 
751 200 417/2006 56.1 15 -21.9 -11.4 
752 228 417/2006 56.1 15 -21.9 -11.4 

753 256 417/2006 56.1 15 -21.9 -11.15 

754 278 417/2006 56.1 15 -21.9 -10.65 

755 304 4n12006 56.l 15 -21.9 -11.4 

156 326 41712006 56.1 15 -21.9 -12.15 

757 347 4n12006 56.1 15 -21.9 -14.2 

758 178 41712006 56.1 15 -21.9 -11-15 

759 201 4n12006 56.1 15 -21.9 -11.4 

760 229 4n12006 56.1 15 -21.9 -6.9 

761 257 4n/2006 56.l 15 ·21.9 -8.15 

762 279 4nJ?.oo6 56.l 15 -21.9 -10.65 

763 532 417/2006 55.77 35 -32.9 -30.9 
764 558 4/7/2006 55.71 35 -32.9 -27.9 

765 654 4/7/2006 61.1 35 -21.9 -21.9 
766 655 4/7/2006 61.1 35 -21.9 -21.9 

767 656 4n12006 61.1 35 -21.9 -21.9 

3157.04 

TAllLE1 
Indicator and Production Pile Suinmnry 

301 Mission Street 
San Francisco, California 

-83 15 I 14 I 26 I 42 I 50-6" 
-83 18 I 18 I 28 I 90 I 47-3" 
·83 191191301421 153 

-82.33 0.67 36 I 30 I 30 I 42 I 85-9" 
-69 39 I 35 I 33 I 44 I 79 
-78 33 I 29 I 25 I 22 I 15 
-78 33 I 31 I 24 I 25 I 23 

-63.6 14.4 15 I 17 I 39 I 71 I 30-3" 
-63.l 14.9 9 I 11 I 30 I 53 I 102 
-78 40 I 38 I 28 I 29 I 22 

-67.5 10,5 441441421641 94 
-70.67 46 I 67 I 74 I 77 I 105 
-67.67 12 38 I 50 I 59 I 81 I 28-3" 
-66.17 13,5 361431721711 126 
-69.52 19.15 69 I 102l ll6l 165 I 50-3" 
-86.67 2 20l2ll27l46l 63 
-88.67 13 I 10 I 10 I 9 I 4-6" 
-86.17 2.5 16 I 18 I 20 I 45 I 65-9" 
-88.67 22 I 39 I 70 I 84 I 90 
-88.67 0 22 I 52 I 56 I 90 I 30-5" 
-85.67 21 I 22 I 30 I 37 I 61 
-85.67 19 I 28 I 37 I 51 I 70-9" 
-84.67 25 I 26 I 37 I so I 61 
-63.5 14.5 20 I 40 I 58 I 93 50-6" 
-63.5 14,5 16 I 30 I 45 I 75 100 
-63 15 24 I 42 I 47 I 85 80-6" 

-61.5 10.5 71 I 52 I 45 I 50 55-6" 
-67.5 10.5 80 I 57 I 46 I 59 45-6" 
-67.25 10.75 52 I 66 I 50 I 49 95 
-66.75 11.25 53157165147 37 
-67.5 10.5 67 I 86 I 61 I 47 50 

-68.25 9.75 54 I 35 I 31 I 43 55-9" 
-70.3 7.7 26 I 39 I 74 I 82 90 
-67.25 10.75 68161143146 20-2" 
-67.5 < 10.5 86171157148 50-6" 

-63 15 7 I 15 I 33 I 71 130 
-64.25 13.75 32 I 45 I 67 I 72 12-2" 

-66.75 11.25 93 I 67 I 43 I 38 65 

-86.67 2 45 I 54 I 37 I 54 64 
-83.67 16 I 15 I 22 I 36 69 

-83 13 I 13 I 11 I 51 41-6" 
-83 10111113157 38-411 

-83 0 12111113125 87 
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768 657 4n12006 61.1 35 -21.9 
769 628 4nl2006 51.77 35 -32.9 
770 607 4n/2006 51.77 35 -32.9 
771 585 4nt2006 51.77 35 -32.9 
772 629 4nt2006 51.77 35 -32.9 
773 608 4nt2006 51.77 35 -32.9 
774 305 4/8/2006 56.l 15 -21.9 
775 327 4/8/2006 56.l 15 -21.9 
776 348 4/8/2006 56.l IS -21.9 
777 374 4/8/2006 56.1 15 -21.9 
778 153 4/8/2006 56.1 15 -21.9 
779 179 4/S/2006 56.1 15 -21.9 
780 202 4/8/2006 56.1 15 -21.9 
781 230 418/2006 56.l 15 -21.9 
782 258 4/8/2006 56.1 15 -21.9 
783 280 41812006 56.1 15 ·21.9 
784 306 4/8/2006 56.1 15 -21.9 
785 328 4/8/2006 56.l 15 -21.9 
786 349 4/8/2006 56.1 15 -21.9 
787 375 4/8/2006 56.1 15 -21.9 
788 159 4/8/2006 56.1 15 -21.9 
789 203 4/8/2006 56.1 15 -21.9 
790 204 4/8/2006 56.1 15 -21.9 
791 232 4/8/2006 56.1 15 -21.9 
792 259 4/8/2006 56.1 15 -21.9 
793 586 4/8/2006 51.77 35 -32.9 
794 630 4/8/2006 51.77 35 -32.9 
795 609 4/8/2006 51.77 35 -32.9 
796 587 4/8/2006 51.77 35 -32.9 

797 559 4/&/2006 55.77 35. -32.9 
798 533 4/8/2006 55,77 35 -32.9 
799 512 4/8/2006 55.77 35 -32.9 
800 490 4/8/2006 55.17 35 -32.9 
801 560 4/8/2006 55.77 35 -32.9 
802 534 4/8/2006 55.77 35 -32.9 
803 513 4/8/2006 55.77 35 -32.9 
804 260 4/10/2006 56.1 15 -21.9 

805 286 4/10/2006 56.1 15 -21.9 
806 329 4/10/2006 56.1 15 -21.9 
807 355 4/10/2006 56.1 15 -21.9 
808 399 4/10/2006 56.1 15 -21.9 
809 421 4110/2006 56.1 15 -21.9 
810 420 4/10/2006 56.1 15 -21.9 
811 400 4110/2006 56.1 15 -21.9 

3157.04 

TABLEl 
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.. ' ·.· . ... ... ·:, ,_:;·.<~:,' ... : 

~~1~t:i ~ltlj~:,'.r 
-21.9 -83 0 12 10 15 22 100 
-31.9 -83,67 I 13 12 17 35 95 
-30.9 -82.67 2 15 15 16 27 60-6" 
-32.9 -84.67 0 19 15 16 42 88 
-30.9 -82.67 2 12 16 17 54 63-6" 
-30.9 -82.67 2 16 16 20 25 94 
-21.9 -78 0 8 7 10 8 12 
-8.4 -64.5 13.5 5 17 43 55 67 
-12.4 -68.5 '9.5 38 26 23 37 69 
-12.4 -68.5 9.5 32 26 19 44 77 
-6.9 -63 15 23 25 39 66 99 
-6.9 -63 15 11 26 34 60 90 

-11.65 --07.75 10.25 69 47 31 35 40-<5" 
-7.4 -63.5 14.5 8 12 37 67 42-6" 
-7.65 -63.75 14.25 l~ 18 35 53 70 
-6.15 -62.85 15.15 6 7 11 41 80 
-6.9 ·63 15 6 11 30 70 55-6" 

-11.65 -67.75 10.25 51 26 19 39 42-6" 
-13.15 -69.25 8.75 19 17 27 52 80 
-13.4 ·69.5 8,5 13 14 32 50 67 
-6.5 -62.6 15.4 12 32 48 45 98 
-6.9 -63 15 19 17 32 56 80 
-ll -67.1 10.9 62 61 54 41 40-6" 
-7.9 -64 14 18 19 35 57 75 
-7.9 -64 14 10 20 42 72 77 
-32.9 -84.67 0 15 18 39 44 35 
-31.9 -83.67 1 14 16 21 55 63-6" 
-31,9 -83.67 1 16 14 16 22 84 
-32.9 -84.67 0 19 25 48 58 20-6" 
-28.4 -84.17 4.5 20 18 19 50 89 
-29.4 -85.17 3.S 15 17 29 49 85 
-29.9 -85.67 3 21 20 26 40 76 
-14 -69.77 18.9 59 78 ll7 168 78-4" 
-16 -71.77 16.9 50 llO 129 170 209 
-16 -71.77 16.9 63 84 110 134 154 

-14.5 -70.27 18.4 32 76 96 150 100-6" 
-7.5 -63.6 14.4 7 12 20 34 72 

-7.75 -63.85 14.15 4 22 44 72 85 
-13.9 -70 8 18 22 46 67 75 
-13.9 -70 8 15 22 48 74 74 
-21.9 -78 0 36 32 23 21 21 
-21.9 -78 0 47 38 30 30 24 
-12.65 -68.75 9.25 34 28 48 70 86 
-12.65 -68.75 9.25 32 28 36 54 88 
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TA:BL'l!\1 
Indicator and Production Pile Summary 

301 Mission Street 
Snn Francisco, California 

':~·#::>:.': <)', ~.::.·/ .. .-.. - -. ~ . :-. ; -- ,,_J5~1~igiiPile1· - . - : R . roximate - . '• ------· ·.,·::;;· ... ·:···.,, ·: .. <. 
: .. '.'.fi:iiia"d'w~1i. . _ -; 'n;,; _ - Fmrush'e'd' Jfrediill,, -.-.; .. - Actual Top of . .-. ·'±·' ~P ,_ · ¥:ina1Dr1tjn.;g; . 
'': ~-'&.'R~)i<'I,' PmJecf~ 1 ~ ":Oa'te)}riven 'Eenl¢i ··-Ueptlf-~ • - )Duto:r . ·Pile Elev.anon: AJ>_P~~~'.1;at~ 1f ~ut,.off .@low;SJfoo~{clr,'t'IB!iflS -
:·::pif"N''';,;' ,· Numoer·"i! :~- ;:- .. : .. ··:. (f )2 . (f t) Elevation (f ~3,~ •Ele,vafion (feet) Le_n¢!'11,- . ._ \ :;_-: ! f~ l)"'l~" ~,,- ·;., 

jt;~: .e -~:':!~( b·t·.-.;,;, - •i' .;, .. ;. eet - ee (feet)'" ·; eet , ,.', <> ·, -- ·(f:et):.::-._ :'.~, ;-:'::.;"; ~'.~ f''.·~ ~:'.··_,;: 
812 401 4/10/2006 . 56.1 15 -21.9 -13.4 -69.5 8.5 19 I 25 I 49 I 63 I 82 
813 422 4/10/2006 56.1 15 -21.9 -12,65 -68.75 9,25 28 I 23 I 32 I 56 I 87 
814. 423 4/10/2006 56.1 15 -21.9 -13,15 -69.25 8,75 171'181331731 82 

815 828 4/10/2006 61.1 35 -21,9 -21.9 -83 14 I 14 I 23 I 48 I 55 

816 829 4/10/2006 61.1 35 -21.9 -21.9 -83 12 I 13 I 26 I 39 I 49-6" 
817 803 4/10/2006 61.1 35 -21.9 -21.9 -83 12 I 14 I 21 I 51 I 24-4" 
818 781 4/10/2006 61.1 35 -21.9 -21.9 -83 1l I 11 I 15 I 50 I 30-6" 
819 755 4/10/2006 61.l 35 -21.9 -21.9 -83 0 13 I 15 I 20 I 50 I 40-6" 
820 733 4/10/2006 61.1 35 -21,9 -21.9 -83 17 I 17 I 20 I 28 I 37-6" 
821 705 4110/2006 61.l 35 -21.9 -2L9 -83 12 I 15 I 19 I 79 I 70-6" 
822 677 4/10/2006 61.l 35 -21.9 -21.9 -83 18 I 19 I 21 I 34 I 70-6" 
823 678 4/10/2006 61.l 35 -21.9 -21.9 -83 17 I 15 I 17 I 34 I 50-6" 
824 706 4110/2006 61.l 35 -21.9 -21.9 -83 21 I 20 I 19 I 25 I 130 

825 734 4/1012006 61.1 35 -21.9 -12.9 -74 43 I 55 I 74 I 71 I 85 
826 756 4/10/2006 61.l 35 -21.9 -21.9 -83 15 I 14 I 28 I 56 I 100-9" 

827 782 4/10/2006 61.1 35 -21.9 -21.9 -83 15 I 15 I 14 I 21 I 83-10" 

828 804 4/13/2006 6Ll 30 -21.9 -21.9 -83 14 I 15 I 22 I 61 I 17-3" 
829 805 4/13/2006 61.1 30 -21.9 -21.9 -83 0 15 I 17 I 30 I 66 I 25-3" 
830 . 783 4/13/2006 61.l 30 -21.9 -21.9 -83 15 I 16 I 18 I 37 I 32-6" 

831 757 4/13/2006 61.1 30 -21.9 -2L9 -83 23 I 20 I 18 I 27 I 65 

832 735 4/13/2006 61.1 30 -21.9 -11.9 -73 10 34 I 47 I 56 I 66 I 55-10" 

833 707 4/1312006 61.1 25 -2l.9 -9.9 -11 12 18 I 24 I 41 I 57 I 85 

834 679 4/13/2006 61.l 25 -21,9 -10.4 -71.5 l!.S 261451531581 82 

835 561 4/13/2006 55.77 30 -32,9 -32.9 -88.67 37 I 10 J 6 J 8 J 6 IPiieBroken,noreplacementpileneoded.seeRFI#l03 
836 535 4/13/2006 55.77 30 -32.9 -29.9 -85.67 22 I 26 I 30 I 42 I 70 

837 514 4/13/2006 55.77 30 -32,9 -21.9 -77,67 ll 76 I 66 I 86 I 71 I 101 

838 681 4/l4/2006 61.l 30 -21.9 -21.9 -83 0 11 I 13 I 12 I 34 I 34-9" 
839 709 4114/2006 61.1 25 -21,9 -21.9 -83 13 I 14 I 14 I 35 I 56-9" 

840 737 4/14/2006 61.J 25 -21.9 -21.9 -83 13 I 17 I 25 I 70 I 13-3" 

841 682 4/14/2006 6U 30 -2L9 -21.9 -83 17 I 19 I 17 I 30 I 78 

842 710 4/14/2006 61.J 30 -21.9 -21.9 -83 23 I 17 I 19 I 37 I· 75 

843 738 4/1412006 61-1 30 -21.9 -21.9 -83 13 I 14 I 20 I 63 I 38-6" 

844 683 4/14/2006 61.l 30 -21.9 -21.9 -83 21 I 18 I 22 I 65 I 70-9" 

845 711 4/14/2006 6Ll 30 -21.9 -21.9 ·83 18 I 17 I 20 I 44 I 66-6" 

846 739 4/14/2006 61.l 30 -21.9 -9.9 -71 12 26 I 43 I 57 I 72 I 102 

847 761 4/14/2006 61.1 30 -21.9 -21.9 -83 13 I 12 I 20 I 41 I 65 

848 760 4/14/2006 61.1 30 -21.9 ·21,.9 -83 17 I 11 I 22 I .33 I 93 

849 491 4/15/2006 55.77 30 -32,9 -15.9 -71.67 17 67 I 81 \ 1021 85 I 100 

850 492 4/15/2006 55.77 30 -32.9 -30.9 -86,67 7 I 7 I 6 I 3 I 3 IPiloBroken,noreplae<mentpiloneoded,seolU'l#l03 
851 466 4/15/2006 55.77 30 -32.9 -13 -68,77 19.9 26 I 54 I 68 I 77 I 106 

852 441 4/15/2006 65.l 30 -21.9 -3 -68.l 18,9 38 I 42 I 61 1110 I 130 

...... 

853 381 4/15/2006 56.1 30 -21.9 -21.9 -78 31 I 25 I 23 I 18 I 19 !Final blowcount< 21 b/ft, capacity is 260 kips· sc.reslrlko ofpilo#393 (3/31/06) 

854 424 4/15/2006 56.l 30 -21.9 -14.9 -71 16 I 32 I 49 I 72 I 78 

855 467 4/17/2006 65.I 30 -21.9 -3 -68.1 18.9 27 I 34 I 36 I 75 I 90 

3157.04 Pago20 of22 51212006 
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TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
Snn Francisco, California 

·~~~ll!•l~~~-~li.ri~~~1i . 
856 493 4/17/2006 65.l 30 -21.9 -18.2 -83.3 3.7 30 30 41 85 105 
857 I 442 I 4/17/2006 I 61.l I 30 I -21.9 I -3.S I -64.6 I 18.4 I 30 I 26 I 46 I 90 I 98 
858 I 468 I 4/17/2006 I 61.1 I 25 I -21.9 I -3.9 I -65 · I 18 I 2& I 28 I 52 I 91 I 89 
859 I 494 I 4117/2006 .I 61.1 I 35 I -2!.9 I -5.7 I -66.8 I 16.2 I 32 I 55 I 67 I 78 I 93 
860 I 443 I 411112006 I 61.1 I 30 I -2L9 I -3 I -64.1 I 18.9 I 24 I 22 I 31 I 71 I 95 

861 I 469 I 4/1712006 I 61.1 I 30 I -2l.9 -4 I -65.1 I 17.9 I 29 I 43 I 68 I 75 I 64-6" 
862 I 495 I 4/17/2006 I 61.1 I 30 I -21.9 I -4 I -65.1 I 17.9 I 20 I 29 I 53 I &1 I 94 
863 I 444 I 4/17/2006 I 61.l I 30 I -21.9 I -5 I -66.l I 16.9 I 18 I 34 I 68 I 72 I 92 
864 470 4/17/2006 61.l 30 -21.9 -4.3 -65.4 17.6 11 I 23 I 51 I 73 103 
865 496 4/17/2006 61.1 30 -21.9. -21.9 -83 0 12 I 11 I 16 I 15 10..611 

866 135-R 4/17/2006 56.1 25 -21.9 -6.9 -63 15 11 I 18 I 33 I 73 95 IReplac<m"1tpileforpile#l35 brokea during driving on 3/21106 

867 450 4/17/2006 65.1 30 -21.9 -4.3 -69.4 17.6 24 I 37 I 61 I 73 98 
868 476 4/17/2006 65.1 30 -21.9 -20.9 C86 18 I 18 I 20 I 44 60 
869 515 4/18/2006 65.l 0 -21.9 -4.2 -69.3 17.7 20 I 37 I 62 I 77 95 

.; .. ,;~:. ·, 

870 536 4/18/2006 65.1 0 -21.9 -21.9 -87 1511511016 12 IFina!blowcount< 21 blft. capaoity is 260 Jcip• • seerestrike ofpilo#393 (3131106) 

871 562 4/18/2006 65.1 25 -21.9 -21.9 -87 0 19 I 29 I 50 I 65 12-3" 
872 588 4/18/2006 61.l 25 -21.9 -21.9 -83 0 15 I 15 I 14 I 17 7-4" 
873 516 4/18/2006 65.1 0 -21.9 -4.5 -69.6 17.4 20142170162 82 
874 537 4/18/2006 65.l -21.9 -4 -69.l 17.9 18 I 33 I 68 I 81 100 
875 063 4/18/2006 65.1 0 -21.9 .5 -70.1 16.9 41 I 68 I 65 I 74 85 

876 589 4/18/2006 61.1 0 -21.9 -4 -65.l 17.9 62158173167 64 
877 517 4/18/2006 65.1 0 -21.9 -3 -68.1 . 18.9 21 I 20 I 28 I 86 122 

878 538 4/18/2006 65.l 0 -21.9 -6.5 -71.6 15:4 42164167173 86 

879 564 4/18/2006 65.l -21.9 .4 -69.1 17.9 34 I 44 I 68 I 81 85 
880 590 4/18/2006 61.1 0 -21.9 -10 -71.1 11.9 57153157168 73 
881 518 4/18/2006 65.1 25 -21.9 -4.5 -69.6 17.4 16 I 39· I 54 I 73 85 
882 539 4/18/2006 65.l 0 -21.9 -3.2 -68.3 18.7 19 I 21 I 46 I 76 90 
883 610 4/1912006 61.l 0 -21.9 -21.9 -83 18 I 16 I 15 I 20 49 
884 631 4/19/2006 61.1 20 -21.9 -9.9 -71 12 33152158163 73 

885 680 4/19/2006 61.1 20 -21.9 -21.9 -83 0 19 I 15 I 18 I 32 61 

886 611 411912006 61.1 -21.9 -8 -69.1 13.9 21 I 42 I 45 I 72 83 
887 632 4/19/2006 61.1 0 -21.9 -7 -68.1 14.9 18 I 35 I 49 I 70 103 
888 658 4/19/2006 61.1 0 -21.9 -7.2 -68.3 14.7 18 I 29 I 47 I 74 110 
889 612 4/1912006 61.1 0 -21.9 -7 -68.1 14.9 21 I 35 I 51 I 86 I 88 

890 633 4/19/2006 61.l 0 -21.9 -6 -67.1 15.9 18 I 41 I 67 I 94 I 62-6" 
891 519 4/19/2006 65.1 0 -21.9 -5.5 -70,6 16.4 36 I 51 I 58 I 77 I 92 

892 565 4/19/2006 65.1 0 -21.9 -7 -72.l 14.9 64 I 57 I 70 I 72 I 68 

893 591 4/19/2006 61.1 0 -21.9 -7 -68.1 14.9 22 I 36 I 45 I 77 I 109 
894 613 4/1912006 61.1 0 -21.9 -5.7 -66.8 16.2 13 I 29 I 47 I 73 I 125 

895 634 4/19/2006 61.1 0 -21.9 -7 -68.l 14.9 22 I 37 I 52 I 75 I 86 

896 660 4/19/2006 6Ll 0 -21.9 -8 -69.1' 13.9 36 I 48 I 65 I 82 I 110 

897 708 4120/2006 61.1 0 -21.9 -14.S -75.6 7.4 86 I 68 I 57 I 52 I 15-4" 

898 736 4/20/2006 61.l 0 -21.9 -10.5 -71.6 11.4 29 I 46 I 56 I 75 I 100 

899 877-R 412012006 65.1 30 -21.9 -17.9 -83 4 14 I 14 I 19 I 42 I 68 IRcpJacemO\tpileforplleii877broktnduringdrivingoo3/28/06 

3157.04 Pege21 of22 5/2/2006 
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TABLE1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, Californin 

.,: .. ,,,.: '· ;-..h. I. .;,:,;:•;;;: . . ,; ... ·. 
. -.:i~~:',"• . .. ' 

:.:: •'"·:·. 

~~~i~~~~~;~;,~1;~~f~~~~!lf~~t)3·1 .. · .. :t~~~~;;;;;1~,;:;~mr~61t~~~&J.:~~~t~;~m~::\\): ,z1:.:-~;~_: .. :::,:·1'M~: .. : .. •. 
i.~R~m~rl<S•·- · 

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

;)~: ;~.~!~/.: '' 
·21.9 -21.9 -83 0 19 18 22 56 394" 

784 4/21/2006 61.l 0 -21.9 -21.9 -83 0 21 17 20 34 92 
902 806 412112006 61.l 0 -21.9 -21.9 -83 0 16 15 18 39 74 

903 759 4/2112006 61.l 0 -21.9 -12 -73.1 9,9 43 54 66 56 73 

904 785 4/21/2006 61.1 0 -21.9 -12 ·73.l 9.9 32 33 48 57 69 

905 807 4/21/2006 61.l 0 -21.9 -12 -73.l 9.9 28 34 42 55 76 
906 830 4/21/2006 61.l 15 -21.9 -21.9 -83 0 15 16 20 61 75 
907 786 4/21/2006 61.1 0 -21.9 -10 -71.1 1!.9 19 22 44 58 90 
908 808 4121/2006 61.l 0 -21.9 -21.9 -83 0 22 20 25 57 105 

909 787 4121/2006 61.1 0 -21.9 -21.9 -83 0 20 20 27 57 76 

910 809 412112006 61.1 0 -21.9 -11.S -72.6 10.4 27 41 58 57 65 

911 767 4/21/2006 61.1 3 -21.9 -11 -72.1 10.9 21 38 52 58 69 

912 545 4/21/2006 65.l 0 -21.9 -21.9 -87 0 18 18 38 51 60 

913 571 4/21/2006 61.1 0 -21.9 -8 -69.l 13.9 24 24 46 73 88 

914 614 4/21/2006 61.l 0 -21.9 -21.9 -83 0 21 18 17 IO 30 

915 640 412212006 61.6 0 -21.9 -9 -70.6 12.9 42 51 60 73 75 

916 684 4/22/2006 61.l 0 -21.9 -9 -70.1 12.9 37 52 51 77 83 

917 712 4/22/2006 61.1 0 -21.9 -9 -70.1 12.9 20 37 55 72 78 

918 740 4122/2006 61.1 0 -21.9 -9 -70.1 12.9 14 17 40 59 70 

919 546 4/22/2006 65.J 30 -21.9 -21.9 -87 0 15 19 30 47 60 

920 685 4/22/2006 61.1 30 -21.9 -8 -69,l 13.9 22 25 48 58 83 

921 . 713 4/22/2006 61.1 30 -21.9 -8 ·69,l 13.9 26 24 48 87 60-6" 

922 741 4122/2006 61.1 30 -21.9 -9 -70.1 12.9 18 21 40 65 96 

1. Pile Location as designated 011 drawing titled "Martin Ron Pile Nwnbering Diagram as tranmitted electroncallyto us by WEBCOR:Suilding on 11November2005. 

2. Casted pile length 

3. All Elevations referto San Francisco City dnturn (SFCD). 

4. Recorded visually, accuracy may vru:y by+/- 6 inches 

5. DNO denotes Did Not Observe 

Total number ofniles reouirin• cutoff: 381 40% 
Number of piles requiring more than 5 
feet of cutoff: 238 25% 
Number of piles requiring more than 12 
feet of cutoff: 80 8% 
Number of piles requiring more than 15 
feet of cutoff: 34 4% 
Number of piles that broke during 
installation: 9 1% 

Number of reolacement oiles driven: 2 0.2% 

3157.04 . Page22 of22 S/212006 
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(!J: it-g ana (!J:ount-g of 

~an c4Jf' ran.cis.co 

~oarr£.ofSuyervisors 
City and County ofSan :Francisco 

§overnment ..'Audit anc{Oversigfit Committee 
April 28, 2017 + l~:OOa..!Jl· +File No. 160975 

Har dip $: 1:annu 

Pfease state your name for the record: 

Preyare to affirm this oath 6y raising your right hand, anc[ affirm 
6y saying ''I ao.,, 

"You do so{emn{y state that the testimony you may give in the 
hearing now yending before this (jovernment Audit and Oversight 
Committee, of the San :Francisco Eoard of Suyervisors in the City 
and County of San :Francisco, sha{{ he the truth, the who{e truth, 
and nothing hut the truth - so liefo you {iod" 

When reca{llng the witness: 

"Mr. Pannu, I wi{{ remind you, you have been yrevious{y y{aced 
under oath and remain so. P{ease take the yodium, and re-state 
your name for the record: 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of2000) 
Dated: April 28, 2017 



'Board of Suyervisors 
City and County of San :Francisco 

(jovernment :Audit and Oversigfit Committee 
April 28, 2017 + 10:00 a.m. 

Hardip S. Pannu 

Preyare to affirm tfiis oatfi by raising your rig/it fiancf; and 
affirm Ey saying ''I 1Jo." 

"you rfo sofemn(y state that the testimony you may give in the 
hearing now yendlng before this <jove·rnment .'A.udlt ana 
Oversight Committee, of the San :Francisco 'Boarcf of 
Suyervisors, in the City ana County of San :Francisco, sha{{ be 
the truth, the whofe truth, ana nothing Eut the truth." 

VVfien reca(fing tfie witness: 
":Jvlr. Pannu, I wi{{ remina you, you have Eeen yrevious{y 
y{acea unaer oatfi ana remain so. Pfease take the yodlum, 
ana restate your name for tlie record:" 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of 2000) 
Dated: April 28, 2017 
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MUH~LEBIH>O~ 9 LOUJ.E 
Struc;t.uraJ Engineer$ ·· · 

1. ' Project No, 6977 Suj)~PtoJect No: ._o_o _ ___,,_,.,,,.. 

2. Project Name: , 301 MISSIQN STRE:ET-. PEER.8.W!EVV ' 

r 
PMOJECT DATA SHEET 

~~\ \100 d-t\ J1\1-' 

Date:. 1/19/05 

~- Location: SF 

Primary Gode; _ 220 

Type:. PEER REVIEW/HF-RISE OB 

Seeondary Code(s): HOB ---'-,..-- -.,..--,--
4. Cllent: 

5. Owner.· 

Full Name 
Str~t. & Ste. 
City/State 
Attn: 

Name 
Street & Ste. 
Cify/S:tate 

MILLE.NIUM PARTNERS. .. _ .·- .. _ 

., 
Mlll..E,NIUM PA~TNEkS 

6; Proje.c~ Statistics: 
TotalEstimated Construction .Cost 
No. ofS'tructures: 
Total Gn:>ssArea: 
No .. of Stones· Abqve Grade: 

Below Grade: 
B.;timated Completion .Date: 
l3ldg.Type (Steel, Concrete; etc.): 

I -~-·' '-· 

7. Pescription otserv-tces for Billing: _$T8l)CTURALENGINEEJUNGPEER .REVIEw 

8. Labo~ Bi(ling: Maximum Amoun~_$_6_0_,Q_O_O_ .. ____ _ Estimated Amount 

A. NonnaU~ates anq Multiptf~rs 
DifferentR.ates {Indicate) 
Different Mµltipliers (inJ:lieate) 

B;· Nonna! Reirnbursables · · · 
Dift:e~nt Reirnbursables (indicate) 

9. .J='pe BilHng: 

Yes; 

Ye5z '1?,13 

A Fee billing s9h~duJe (Attach, lfappficabl~} 
B... Fee Bilfing by Phase: Lump sum Fee Atnou11t 

No: D 

No: [] 

so (Scheme.tic [)esign) % ...,,..,..~__,~ . ._; .. ----""' 
oo (oes1g11oevefopmentJ · % 
CD (Constructi<JnQocurnents} 0!.i ,..,.._ ~-'-'---..,,.,._._-c 

BN (Bltfdlng and Negotiation) % . ···~·· .. ···. 
~'"'-''-=~~-,...,..., 

CA(Con$t{:u<;tion AdrrliJJi$tratkin) % ~---~--
Other % ,_._~---~~ 

orAmourit 
or Amount 
or Amount 
or Amount 
qr Amount 
orAmollnt 

Zip 941Q~ .·. 

Zip 
~------

Project Manager: ._H_._P_'A_N_N~IJ~' :~_. -----~-,...,....--------~Approval: --""~SMtac11-·--'1Y'*'""'£~~-' .•.• o;:;.=··,,,.,···___,,=--
Acct1unting -· ,,/'' . , . Contract Fi1e v· . 



M ID D LE BRO Ok + L 01J IE 
Structl!ral Engine.ers 

1. Project_No. ~977 Sub-Project No:. 01 
~---

Date: 12121/05 

3. Location: Sf! Type:~ 
~~.,,..-'--=--=-------,,..,'--~-'-,--,........,.~~ . 

Pr:imary Code:·.·· ----· 
Secondary Code(s): 

4; Client: .Full Name 
Street & Ste. 
City/State 
Attn: 

.7SSMARKErSTREEF:3R0 f:LOOR 
, . • ~ _ •. ; --- __ , ~ ; _" _ -- -, _ • _ _ Z - • _.o - ' ., • I . - - -- ; - -

MILLENNIUM PARTNERS 

5-. Owner: Name 
Street & $te~ 
City/State 

6. ProjectStatistlcs: 

CHRIS VAUGHN·:l:"iULBERT . . .. Client Job No. 

Total Estimated Construction east 

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

Below Grade: 
Estimated Completion Date: 

Zip 94103 

-"-'--'--'~.,.7--=~-"-'--~ 

Zip 
--~----

B.ll;l~.TYPe(Steeb G9ncrete,etc.); .~~ 

7. Qe$c.r1Ptton of Servic.e.S for Billing: Sffl,O.CJ:lJR:Pill.ENGiNEERJNG R.E:\llEW OF ~ fMf> A(::;r' 

ON'CAL-TRAN BUILDING 

8. Labor Bllllng: EStimated Amount 

A Norrmin~cite& and Multipliers Ye5: 181 No: D 
Different Rates (indicate) 

Different Mµltiplier$ (indicate) 
B. Normal ~eimtiursaples ·· ·vfu.: ~'~18! 'No: D 

Different ~eimbursables (indicate} 

9. Fee Billing: 
A. Fee billing schedi.Jle (Attach; If applicable.) 
B. Fee Billing byPticise: Lurnp Sum Fee Afiloont: 

SD .(Sctieiriatic DeSign) · % "--=--""'""---"---"----'--'-''-"'-' 

DO (Design Developrne~t) % ......_""'--....,_..;;;..._-'-''-""'._.,,,~.~-' ... """. co.(C9nstruction ,ppc-ument~) % -., ___ . ___________ · ,.....,_.._,..-,.., ______ ~ 
BN (Bidding and Negotiation) % ~"------...;.-""""-~~ 
CA (Construction Administration) % ,,....· ~~~~±--.,..__... 
Other; % =--...;.....,..--.........,...,.-=-

Accounting-'-------- contra~t File ~---

ot Amount 
orA1nou11t 
or Amount 
or Amount 
or Amount 
or Amount 

'--~~~-~--=.::..... 



12/14/2085 16: 07 4152749150 

December 14, 20Q5 

Chris Vat.Jghn-Hufbert 
Millennium Partners . 
735 Market Street, 3~ f]oor 
Dan·Franci~co, CA 94103 

MILLENNIUM PARTNERS PAGE 81 

0'1Tl,· Ol 

RE: StruCfi.Jr'.al f:!ngjh~¢flng Services Proposal for review of.shoring impact on CAL. IBAN building 
301. Mi~F~~"$.~~kSan .FranC!sco 

ca firs. 1hank. you for requesting our proposal fo~ structural engineering service for the reference 
proj~ct. · 

• Tb te~iew: ff:!¢ ~!Tipact offsbo!ihg;ana, ab¢1:.lf' 1\l. to •12 fef)(of~~«B<:lv~tton on the CALIBAN bUrlding 
011ihe south ~ide ofpl"C>~· In MdltJC)rkw.6'Wfl.l:fill o~ CAfT~N form aboµt9ur finding~. Our 
f~ estimafu.tq rev!¢w ~ii( pi:ej:>are.CALTRAN fofyn ()(1T~tvt5;;isls N. T,E is •. , ••• , ............. : $. 5,poo 

Chang~ in .directioh ;g,i\/Em to M + J:.Wl1.ieh caus_~ slgnJ~caq.t,r~work will be brought to your attention. 
Such ~gc;ii!ic;>r;ial ¢tlrtipEin~t1c:'ln wnr be i:la~ed 011 M+ L.'~ bilJii:lg:ra.~: 

Thea st§~~d f~s inc1ug~; sqt:;h things gs telejDfione, :postage and the like. we would Ilka to be 
roiQ'lb\ln>ed :tgt any p(in.tiD9 cost, tra:vel arid ·subsistenee (if required), ·express mair. express 
'deliYM~, etc'. 

Billing to Millennium Partners for services compreted wm be made at completion of work, or at 
apptopriate progress· points. 

clff:ti.S\ we are .pleased to pro\IJ!q!:) the prqposal f~r the above items and we look forward to 
<;epfi(Jl.iing a:10ng::worl<ing rel!'ltion~l'liP ,WJth YPll~ .. 

Please Je(us know if you hav~ any quest!dns. 

MIODLEBROOK+ LOUI~ 

Hardlp S. Pannu, $.E 
Principal .. 

HSP/rnc 
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1YfALLENNIUMi 1'AR;'fNERS 
735-cMarlcet,,S!!e&, 3 , Floor- · ,~ 
San Francisca; GA 94103 
415.537.3890 T¢l 
415537.389.S :Fax 
Sl'arreraOn@MfikoniumPtrs.ron 

FACSIMILE TRANSMITTAL SHEET 

DATB:: January 18, 2oos 

"tO; F!ardip Pannu 

FAX NO..! 415.477.9099 

4~ 
}I'~ 

llOMt Steve Patterson 

ru;, Proposal Acc.e'pbtn<::e 

NOTES/COMMENI'S; 

.See attached. 

QFoRYOtil{ lNFdRMATION 
Q~Ellc'XOTJ)llIB~lJEST; -

SH3Nl~d l'lnIH'BllIW PE :91 900Z/Bt/10 



.• [ME] .• 
. MILLENNIUM I'ARTNERS 
735 ;Markee Screcc. 3 ..t FIO<>r 
Sm Pc=cl>ci>. Gh94iog 

"l5c.S95.l )00Td 

41S.5~7.3S95·Pi<Ji 

January 18, 2004 

Mr. Hard Ip Pan nu 
Mlddlebrool<.+· Louie • 
One Bush,Street, Suite 250 
San Francisco, CA94104 

m:: ~01 Mission Street, San rranclsco 
$tructuraI'Engin8f.!ring Pe~r ~eviewseivl.ces 

Dear H(lrdip, · 

J am pleaseci to. ;:rivaf9iM!dfl!@r:Pok. ": L!Jpis,J!le Stfucl(lral EngJne6ring Pel3r Re\/tew SerJJces for 
tfie301. Ml~s!cin ,~~(project; in San ,f,rahclspp. Th~ Services provldedwm he Jn ~ac¢9rdance · 
with.your proposal. dated 'b~til~.er: 1:7i1 2004:.~tilch].hav~ approvec:tand ·attached f qtreferenca. 

I \lefyfo~qh lol;il(f§tWarn to1µorkin9 Wifh. yourselfcandfoam tct rletlver ·~•very exciting project. I Will 
qirit~ctYou sbbrtly tQ-ooQrdihateJhe' "ki~k--0ff' rn~@~pvith the projecneam. 

~~tt*lse do riqt.hEi~@~Jo ci>ntaetme at anytime on the numbers listed above and on my 3tlached 
·l:luslness t:arnL 

Yours .truly, 
. 

. 

A. . 
/#'A 
Steve Patterson 
Millermh.1m Partners 

Cc: CS-011 structural Peer Review 

M!11rui New v.,,,l( 
SC!3Nil!Vd WllHN3TlIN 

San- Fianoieco 
13Sl6PL~S1V 



MIDDlEiiROOK + 
StructurnJ Engineers 

December 17, .2004 

Stephen M. Patterson 
Miiiennium Partners 
735 Mafk$t,$treet; 3m floor 
San !TrnhC,iscci, .CA 94103, 

RE; Strusb.JrJtl Engirieer)og '.Se&ic'e$· ~roposal 
301.Missfon stt:~t-'-P~erRe.V:l&w 
San Francisco. California 

cs~o\\ 

One Bum Slreet 
Su~250 

San rmn<;isco, CA 9..tl 04 
415 • .d77.9000 
Fox 415,477'.9099 
6fll(:Jil mlbox@Mplu~LCOIT\ 

.l<o$1m J.C: louie, 5.E. 
Ronr;ild f, Mictdl~k, S.E. 
f;!ardip S. Ponnu, S.E.. 
Roberto; /l'ld:.armey, s.E. 
J~ lar1e11, EUR ING, S.E. 
Navin It Amln1 S.E, 

stEBHEN, thank you for frii;:JUding Mi9.dleprook + Louie: for the peer rnview of the referenced profoct: 
Befgre geWrig into our prof!ci~al. l'd HK,a to briefly describe some · quaHfied and ~Pable. peer· rev:(eW 
experience. · · ·· · · · · · · · · · · - .· 

S.60 fy1is5ion Street peslgn Review; design review for the Department of Building,Jnspection, San 
Frar)~fscaCitY & County . 

... , 575 Market S.treet (San Francisco); peer review of a high rise office bu a ding. 

• '"The Century {San ~ranclsco}; peer review of a 50-$lory condo-tower. 

• ,?25 w. Sant~. Cl$' (Sa,ri ~i;>s~);§f!)~rnatlc Design of a 16-story office building: This project 
atsQ. ~ntaiI~ paefrevi~w o,(tna fihal. oe::;ign. 

• 819 \IJtg)nJ~ ,Sif~t [)e::;isl] 13~~1ewvcttyof'~eatf!e; a 34-stpry.,r~lnf()rced cciticrete rr~~uee 
"'1()Wer; •y.il~ !iJ T!oors ft:i[\ p*1dng.and th13 rem8lnlng ;f!bo~ for fesid~Qtial' ose, The. gross aref;l of the 
bt.1Uqlngl~.\3t)9>.09~ :sq~~~ieetwfth'ih~ tqp.9f!he .. bwlfilt')~ approaching 450 feel· , .. · 

• 7P\J ,QI~ f 1100:_- 7tn stf,set, .cn,Y of Seattle: design arltlt)'als 1-0f i:i 2a-stqrt office tower wltn 1 
.·M~etQi;nt' levels tot · pai'KiQ~; '.70(1,opo. gross square foe±.' ·Iha oulldlng Is of' e.omposlte 
ro11~t~µtt:IQ.n. 

• 1()QO Van Ness (San Ftanefsco): Reet review. ·service~ for a 15-story assisted living residentral 
tOWer. . · 

" 1017 Van NeSs: 1(S~h1~,tic!:;;c;pJ;.Structural \talue engineering and peer.review services for a· 14-
story tesidenli~1 'pi7AJBci; 26fi:;iJ<jo st. · 

• §ao Frah¢is~· -g~~v?l.6erfie9{Ag~QY: M + L p~ttr>fh1ed a fl)Eld ·analysis. of 'fv1amott. Hotel's 
Vnqergrgt1n:d: ballfo\il1l.c6rrjJife~w ~pport Sony' M~treon Ce:;i:it~r~ 

" Catfj~oral Hill ,Apartments ~d Retail (9an Franciseo): Structural. review resulting In rniri.or 
. t;J:lOqifieatiotis.to: orig1q191 desfun. 

• Scariticon ¢orife.r~n~ cenJ~.(P¢1wer; Col.0J"<,lg9)1.Sfi1JC?h:i~Lr~ytew and analysis of suspended 
'J>tecastr~nfe>r~e~BoncrEi~wal~yslooated:a&oveonaanmher~ 

These and a multitude of othfi!rs demonstrate that M .+ L has. lot of peer review experience 

'Sic'JfjQnd •... m act~iUOfl t(>itll'~P@~~~ ti,st~~ •ab.o\;a,,M .;\l:U.•fi?$ !'l:·.·g~a~ fl~al of\"eX!'ertence,Wii.IJ l~r:ge ~nd~I 
prqj~pt~Jn'Seis01icz(in~:4i~lji;)l:ier~Jttlriff!g.~13.Y.Aroo• ·Tfi~e.Jgolud~a.tia.If~ozeno,,~theflJilhtls.aCJQ!~: 
. ~uPdlf'1g~,l'.e~J;ltlY pµllt fh S~m F~91sco .aod ~l<lanq. .Qn the)lst Ws>uld b~ th~"W~. Bpte!,Jhe 26 s:tol)', 
)Qt se®ncf ~~; tt\~~2~ story tPO • :caHfomia, the 25 s,tory !5?5 Mi&Sion stfe.et; '.Life g~ ~C)ry OM Seoohif 
streetell ll':l'Sajifraneisco,.a.tidihe22stoi)rElihJ.! M. Harris ~tat?OfficeBuil.omg)nO;:iW~rtr.il . · ,· .. ··•··· .· .. 

Here then Is oUr proposal! . .. .A~ 
. . r/lgfs' 



Ml . .DDL!Jl-R.OOK + . L.OUili 
Sh~ctur:aJ El'lgine6rs 

Stephen M. Pattersoh 
December 17, 2004 
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SERVICES TO BE PROWCJ§!.2 (In general .accord with SEAOC Gui<!ellhes) 
I .. - .. ·... . . -' ···' 

A Consider~tion of OesJgn Criteria and configuration with respect to: 

1. Archftecturallfunctional constraints. 

2, Site topography, soils1 and adjacent property constraints, 

3. Environmentaf effects such as wind and earthquake forces. 

R Performance evaluation, including the following: 

1. structural seivlceability lnduding deflet;;tiqn, lateral. drift, and other movernent. 

2. Vibratlqn, 

. 3; Cr<ick control. 

4. Foundation movement. 

5. Eff09b:>fdeflectlon, !a~ral drtf~ .and other movement on non..structural elements s\jch as 
ropf,tq[YUnit§-,.atc .• ~xcli)dlfig bulldin~ sl<lq~ · 

' 6. Wini;! and earthquaJ<e. 

C. Structural System1 

1. Ability of SeJet:;~d slnlctural material.!!: anp framing systems to lllea1: performance criteria 
y.rlHi given lo<'!dS and cdnt)guration: 

2. Degree of redundancy, ductility~ and compatibility, partrcularly in r_elatlon to lateral forces . 

. 3. Approprlafeness Of member sizes and locations. 

4. Appropriateness.' offaunda~ion type and design. 

5. Gornpatibllity.ofstructuralsystem and non~structural elements.excluding building skin. 

6. DetalUng ofthe structural system. 

7. Bas.ic constructablllty of stru90rat elements and oonnectlons. 

D. Detaile<I Design 

1. &pot ~h~lng of ~etural ccilculatlons @d/or opUonal ind13pendent calculations tor lateral 
compCinents. diaphragm design; etc. 

2. sb;tit:ltU~I q~ign drawiJ:itj$ ~nd'spec!flcations for adequacy, clarity, basic ronstru~blllty. 
·and t~~:tfrig c.i11d>lh~peCtjon r~l(ernl;ilots:i · -

M tL,yolll dJsp:iss .~he7findings \-tlllh:fli~ ~iatneer of Record as th~tevleY" progre,ss% ~o"o'!Mng lhe 
m~etji)~pfl~r<~sot(Jutll;i.:.bfsilggesflons, M+ L will prepar:e anc,1 pri;$entJi:lthe client <'fVY:ritf~n. report 
thafqolier$ all ~pa~tE> o:(fu~ f~t Rey.IE!w. . . . 

ltJs:.~~~a.~tpOd C!~?;Mr#ei;jih.C1~.@it'eN REJ_vie~ is µp<:leiiaken.tc>"~nfum&·.iQ~. gu"a!!iY of tlig:d~I~ 
.E{~\]Jg provide r;~a11:i_Pt1al qs~ren~ regflrdijg; 1ti,:~ p.~fferrn?l1C§', off?~ f?~01pleted-proJecL J¥m?~~·' 
1VI +: L: \1\1111 ·q~Wrs~ 1;1:'.?U,aJ ~.nt! 90~fo,roary profel)sionilf ~e -~~ B~?YJOtlJ~c th.1~ r~~w, tbe ~pons~b•\ny 
for ihe s~ctttral a~lgr:i n~111alns~~ld!y ~h the. Engineer of~e9c)(d, AC9(Ji;din~lyj il)e'0\lffier agrees kl. 
ind1;1mnifyand -hold. M.'1- L J:taqnli3ssfrot:r1an9, 9g~lni:it •an'{and·aU· 91aims.;IIaoilitles,d19tTiaf1ds~ 'osses1 ·. 
d~!:l'.1ag.~s. ,a11cf 'eq$~.(coUecl\Veiy,. "_Co~sa~n :in¢IL1,iling .p\Jt. not lif!1i1ed·19 •cosm of defense~ ~rli;Jng. q(Jf 

. Of :or1if1 ~y 'tfay cqfi!J~Ctect Wltl:i lhli;; _project i;ix¢(3pting poly: 1l)qs~. lo~ses adsUlg out>.oC th(ill sole 
t\eg~~(.~c qf!lley;,i,(, fi<>vi!>W»r""labti.be<l by the ci>u~ 0''"Y'i •. : ~ 

Ar;!f/13: 

Pl3 39'1;ld 
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Stn•ctvral E119irieers 

.PROJE:c'.f oesdRIP'nol'i. 

Stttphen M. Patterson 
December 17, ~004 

Page3 of3 

The project. consistS of a•. SOC story. tall· residential. {;Qncrete. bollcling '~Q :a:n 11 story tan l,oW,rise 
buildln.9: Th.ere is .~~~fo.rybasementbelo~v tne buifQil}g$', The fee is ~ased;upon Desig~ }IleYelopmeht 
stn~ctural' $~tprovldedoy DeSlrnone COfi~ulting Eµgineers, pdnted on:oecetnt>er15. QOQ'4. 

FEE DA!~ 

Basic compensation to M +I.. foi- the ab~Ve descrloed Services and Project Description for . the 
building{s) proper shall be ~m Time and Majerial basis, not to exceed :'~"~···'•''.; . .;;.~: ... , .......... ~ .• $60,000 

If ~e:SJ9n ~ripul fr0111 M 4. L ts desired dl.\l'l1m the CQ~~letlp(l qtji:;pnstrtictibn document phases~ we 
wouldb~\"l13ppytop~rtlclpate in that for'anadd~ni;;l .. fee. The fee ap:tqgptvvur depend on the sci:>pe 
bf·s.ew!Cea.desJred~ · : · · · ·· · 

'AnY slgniflcant~<:l'tal)ge! cl~crease of d~craase) In the ~6fYJces To Be Provided" may cause tna tees 
stiovm,cibove.tobeadj1.1sted, as a~reetlbel:Ween the parties. -

Cliafi9es Jr~ ,ciir~ccliori g.iv~n_ M +\. wtlivfi c~µsa si¢1ifiCil(lt rel,¥§rJ< wm .be brough~ ~o MlliennTunj 
Partners :atteniiO!;lt f\ddlttona1 coniper~UBn fgr; any ~uch: cfianges will ~a Qegotlated; ~i;ii:l authorlzeo 
alllO.unts \vl1r, be plllei:lc mon_tl)ly a~ t;t'19.y ~.~ Suell. adtlitional .. c9mp·ensatlon m~y be-. (Jas¢ cm 

J:M +1-'s Blllln9,R«1~;(JQpyatfu.(;fj~c:f:. ' . . 

Tha stated· :(lies lncli.I\J~ :trav~I vyJttfin thl! Sari Fra.11cisco B~y Area; lelf!@h6ni6, cqi;nmunlt:qfion!>, 
postage. and the llke~~ We would~Jik.e to be t'ei1T1bursed for .~hY lorig distanee ifa.v~I and subsisti;i.T;1te 
required, eXIJr~cm;all; eXpreis dellye~I~; e{9. . -

·; 13illing to Millennium Partners for services cotnpleted will be made monthly, or at appropriate progress 
polnts: 

srf:PflEN, plea~let me know ify6u.1Jav'e atjyquestrons or changes that Y.ou 'would like me ·to make to 
o~r Prqposal ,SO 't11e1t 1 ~n <:llTlend itactordfngly. 

MIDOLEBRO()K + L.PQIE 

~~~ 
tlardip.s •. PaRnu,$~~ 
.Princip~l · 

/hsp 
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.-.l'DDLilBJl.00 K + lOUJ.E 
'" Structvral. Engineers . 

21)04 HOURl.'itBILllNG Mli::$ 
' • • •• - ' ' - ~-' -- I - - - ' ' :- : '~ •• ( :· -" ~--. ·' , __ ,' • - - , - ' 

Pnnclpal 

f>roject Manager I Structural Engineer 

Civil Engineer 

Design Engineer 

Construction Administrator 

senior CA[) Drafter 

CAD Draft;er 

Junior CAD D~fter 

Administrative Staff 

$1-65.QO - $260.00 

$150.00 - $185.00 

$120,00-$140.00 

$ 85.00 - $110.00 
.. , 

$110.D0-$130.00 

$110.00 - $155.00 

$ 85.0(} - $105.00 

$ 65.00 - $ 80.00 

$ 65.0Q .. $1 os.oo 

Note: Hourly Billing Rates ar-e adjusted at the beginoing of each_ calend13.r year, 

SC13NHNd WfllNN3TUW PE~9t 900~/Bt/10 



MIDDLEBROOK + LOU.I! 
Structural Engineers 

December 17, 2004 

$tepheh M. Patterson 
Millennium Partners 
735Market Street; 3n1 flcior 
San Francisco, GA.9410~ 

RE: Structu(aLEngineering Services Proposal 
301 Mission. Street-Peer Review 
San. Francisco, California 

One Bush Street 
Suile250 

San Franc:isw, CA94104 
415:.d.77.9000 
Fax415.477.9099 
email mlb¢x@Mplu5Lcom 

Jason J.C. Louie, S.E. 

.Rrinald F: Mida!ebrook; s.E. 
Han:lip S. Pannu, S.E~ 
Robei:t D. Mccartney, 5.E, 

Jeppe Larsen, EUR ING, S.E, 

Navin R.. Amin, S.E. 

STEPHEN, thank you for including Middlebrook + Louie for the peer re.view of the referen~c:! project. 
Before ge.fting into our proposal, I'd like to briefly describe some qualified and capable peer review 
experience., 

• 560 Mission Street Design Reyi~w: d~ign review for the Department of Building Inspection, San 
Francisco CitY & County. · 

• 575 Market Street{San Francisco): peer .revieW of a hlghdse office building. 

• "The Century' (Sail FranclSco): peer revlevv ofa SO-story' condo tower. 

• 225 W, Santa Clara (San Jose): Schematic Desigfi of a 16:-story.. office bu]lding.- This project 
.also entailed peer review ofthe final design, 

• 819 Virginia.StreetDeslgn Review, City of Seattle: a 34-story reinforced concrete rnixed"'."use 
tower, with 9 floors for parking and the. remaining floors for re.sldential use. The gross area of the 
building is 350,000 sq\,Jare fe~ with the top of the building approaching 450 feet 

•• 700 Olive ! 17130 - 7th Street, ~tty of ~eattl~: cleslgn 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 Ne$S (San Francisco): Peer review services for a 15-sfory assisted Hvirig residential 
t9w~r. 

• : 1017Van _Ness (San Francisco): Structu!C)l value engineering and peei: revi~ services for a 14' 
~tory residential projElCt; 250,000 sf; 

• San Franclsc:Q Redevek>pinehl Agency: M + l- perf~mned a load analysis of Marriott Hotel's 
underground ballroom comple)(tO support Sony' Me1reon Center. 

' Cathedral Hill A(lartments And. Retail (San Franclsco):~structural review resulting in minor 
owdifications to original d~sign. · 

• Scanticon Confer~nct3 . .Center (Denver, Colorado): Structural (eview and analysis of suspended 
precast reinforced concrete wall<V{ay~ located above one anotli~r. ,, 

These and a multitude bf other$ demonsttate that M + L na:s lot.of peer review experience 

Secorid, in addition to, the projects listed above, M+ l. has a great deal of experience with lcirge and tall 
projects in seislllld zone 4, g¢nerally in the Bay Area. These. i11clude a half dozen of the high rise office 
bqifdinQ;S.~eeenlly built lnsaf1' Franciscoana Oakland. OJ1 tijalistwould be tlie 'W" Hot~h V1'e:261story, 
101 Secc:md St, the 23 Stoly,1150 California; the 25 story.535 Mission Street, the 26 st(jcy On~'Second 
Street all in San Francisc0, and the22 story Bihu M. Harris State Office Building in Oakland. . 

Here then is 'our proposal: 
. ' 



MIDDLl.61i.00il -io ·i.OUil 
Structural Engineers 

SE'.RVICESTO B'E PROVIDED (In general accordwjth SEAQC Guidelines} 

A. Consideration, of Design Criteria and configur:i)tion with respect to: 

1. ,Architectural/functional constraints. 

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

3. Enviroqmental effects such as wind and earthquake forces. 

B.. Performance eyaluation, Including the following: 

Stephen M. Patterson 
December 17, 2004 

Page2 of3 

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

2. Vibration. 

3. Graci< control. 

4. Foundation movement. 

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

6, Wil'.1d and earthquake. 

C. Structural System 

1. Ability of selected stli.lctu.-al material$ and framing systems to meet perl'ormance criteria 
wilh 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. Appropriatenesis of foundation type ~nd design. 

5, CompafibUUy of st:ructural sy5tem and non-structural eleni~nts excluding building skin. 

6_ Detailing of the structural S)'&tem. 

1~ Basic constructability ofstructuralelements ai:id connections, 

0; Oetaited Design 

1. Spot checking of structural calculations and/or optional indep~cl?nt·calculations for lateral 
pomponents, 91aphrag1TI 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 cnent a written report 
that covers all aspects of tt:ie Peer Review. 

It .is understood and agreed ihat the P~r Review Is undertaken to enhance the quality of the design 
and to provide additional assurance regarding the performance of the eompleted project. Although 
M + L will exercise usual and customary professional car{! in providing fuis review, the responsibility 
for the structural design remains fully with the Engineer of Recor~. AcC:Ordingly, the Owner agrees to 
indemnify and hold M + L harmless from and against any a.lld all claims, Jiabllities, demands, tosses. 
damages, and costs (collectively, •tossesn), including but 'not limited to costs of defense. arising out 
of or in any way connected with this project excepting'only those tosses arising out of the sole 
negligence of the Peer Reviawer established by the cpurt of law. 
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Shuctur'al Engineers 

Stephen M. Patterson 
December 17, 2004 

Page 3 of3 

. PROJECT DESCRlPTION 

th¢ p(()Jeqi consists/pf a 60 stol)t, tall f~ider\tial concretebuilding abc;I aj '11.st()rytau lowrise 
blJildlng~•l:h.~fe .is 5-'stqry·basemellfbelowthe buildings~ The foe,i.s based .upon D.es1gn Development 
stryctural· ~et prqvlcjEi<] by D_~irrJoneCoqsc:i!tingJ=i:iginee:rs, pi:intt'.;d:. po _Qe.c:r~m !:>ere ~15; 2004. 

FEE DATA 

, ~ 

Basic compensation to M · + L. for the above described Services an.d Project Descr.iptiQn for the 
building(s) proper shall be on Time and Material basis, not to exceed·, .. ,~,:;°"~'-'""•-······---·•··....-,··· $60,000 

If <:J?iigl;).1nput frpm M + L iS (jesired during theccompletiono~. oonstruct1oh document phases, we 
wpuld ti~ l~:appy te> ·partiCipate in that for a11 <iddl~ot;ial fEif3+ TJ:le fee-am bunt. Will depend on t.he sccipe 
ofi Sef:V!ces deSired. . . - ., ,_, ,. - - ----' __ , ___ ,_ -- •". 

Any ,significant change {increase or decrecise) ln the. "Services To Be Provided" may-cause the fees 
shown above to. be :adjusted; as agreed between the parties. 

Changes in directlon given M + L which cause significan.t rework will be brought fu Millennium 
Partners. attention. Additional compen5ation for any suth changes will be negotiated, and authorized 
amounts wlll be bllled monthly as they accrue. Such addltionill• 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 reiqibursed fur any Icing distance travel arid subsistence 
required, express mail, e:>g>ress deliveries, etc. 

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

'STEPHEN, please let me know if you have ariy questions or changes that you would like me to make to 
our proposal so that I cari amend it accordin!:Jfy; 

MJPDLEBROOK + LOUIE 

~~~~ 
HardtpS._f?am:u.uS~E.. 
Principal: · ·· · · · · 

lhsp 



'""' MHl.U:>Li:!DillOCK .;.. lOIHla 
Structural Engineers 

2004JJOURLY BILLING-84TES 

Principal 

Project Manager/ Structural Engineer 

Civil Engineer 

Design Engineer 

Construction Administrator 

$enior CAD .Drafter 

CAD· Drafter 

Junior CAD Drafter 

Administrative Staff 

$165.00 - $260.00 

$150.00 .. $185.00 

$12Q.OO - $140.00 

$ 85;0Q- $11 o.oo 

$110,00 - $130.00 

$110.00-$155.00 

$ 85.00-$105,PO 

$ '.qs,oo ... $: ao~oo 

$ 65.oo-: $1 os.oo 

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



Ml!DDl.EIUUHUC: + LOUUi 
Structural Engineers 

June 26; 2006 

Hanson Tom 
City and County of Sai1 FrancisCQ 
1660 Mission $treet, 2nd f=loor 
San Francisco, CA 94103 

RE: 301 Mission Street-Peer Review- Pffanchordetail 
San Francisco, Oalifornii'! 
M.+LJob#6977 

One Sus~ sireei 
Suite 1300 

Saii Francisco, CA 94104 

Al 5.477.9000 
Fox .415.477.9099 
www.MplusLcom 

la.on J.C. Louie, S.E. 
Ronold F. Middlebrook, S.E. 

Hordrp S. Poilnu, S.E. 
Robert[}. McCarlnuy, s. E. 

Jeppe l=en, EUR ING, S.E. 
Navin R. Amin, S.E 
Carlo<Y.L Chang; S_E. 
.Edvmrd X. Qi, Ph.D., S.E 

Rourr-.V. Mlodjav, S.E. 

~.-~ foRoW t:ll) tq our final peer review letter dated June 12, 2006, we e1re Wfliing this letf~(fo .. slatec our 
. und(:!rstan:ding of the Pff anchprs in the slab near: a shear wall. Should you. have any questions, don't 
he$1tateto.can us. · 

The slklb design ~l'iotlld Include ~fli:mrdprfate reil}fo~~rnent for' 9'ry>Vity a:ad and live : lo~d_s and the 
connE!c~o,ri .to ~ sh~a(wall should,.meet the d€;formati0l1 g:ime<it1biltty cnlena.per C.BC sect.ion 1(i33.2A~ 
The builpif:lg1, C<09e wov.iP~ gu_id~lines for pos~tensioned a:~d, n?gular castil)' plaqe §la!J desJgn~ In our 
opinion fries~ s~tems_ can be.mixed and as fo1;1g_as the eode requirem."1ntsc are•met for: each ofthe 
5ysterr}; t11e slab (jesign.~l;Joul(:f .'~~ acceptabl13~ Th~ placement of PJT: anchors:In tt\~·s1ab, cmtside .of the 
sMar W;:lll effectS fhe slab sJiortehing dge .to shrinkage; bub th~ ~I?):) to rsfi~ Waif oonfiecypn ~n be 
d~igned without the Post;Ttmsioning' eagles being ta](en through tfi~ wan: Jhe. engineer of record has 
, ~Ofl1(JJ~ted the ~E:}~ign Of. thEl .:Structure andr upon• vetifig>tiori. of the c\e,slgn_ bya plan ch~cker, the buif(fing 
perrilif shriulc:l J:>e)s~\!£¥:1, · 

The sc0pe (ilf JV!(dgiebr(k.iic+ Loui~'s (M + L) r?VieW y.<fiS t() provide. a professlcitiC?J opii"}i~f"ls. OH th~: PE!Slg[') 
ti as~ oh tf!e,Bl-iili:ifrig. Coge • d~e~[gt,\pfovrslC>ns.. Tli~ r~vie;w ~s !!mited to r~vl~~lrlg the"structurat system'. 
Cf?O~\>lS 'a11d .ge("lerat de"Si~n .~j)pioach~ fRt compliaijc~witn.J~quir~tp.e!1ts ofi;tt)ebtJi!ding code: ft W~s 
n9Li,[ltended,for- Mit-'Lto: y~Ofy>theValidity and/or correctoess of Eif!Y p<:1rU:cul;;i,rnumericalvalues in the 
~~~lgh ~cuJ,9tj~P~· · · ' . . . . - . . . . 

. MIDDLEBROOK+ LOUIE 

~~4~ 
Hardip s. P~R°t:IM~ S,E 
Pfincipal 

HSP/rhc 

HPANNU@Mf'LUSLCOM 
www.MPLUsL<::OM 

(H:\AOMINl.Jobo\5977\Corras\0621506 Tom.doc) 
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NEW .YORK 

MIAMJ 

SAN fRANCiSCO 

NEW HAVEi'! 

LAS VEGAS 

FROM; 
PROJECT No.: 

DERRICK D ROORDA 
40698 

MEETiNG O}\TE: 07·15-2005 
MEETING TlME: 9:30 A.M. 

PROJECT NAME: 301 MISSION ~ .STRUCTl)RALDESIGN SERVICES 

MEETING LOCATION~ SAN FRANCIS.CO DE.PA~TM.ENT OF BUILDING 
INSPECnQN 

ATIENDEES: 
Gary Ho 
Hanson Tom 
Y.Y.Chew 

City and County of San Francisco - Department of 
Building Inspection 

P: (4 i5) 558-6083 F: (415) 558-6686 

1660 Mission Street, 2nd Floor, San Francisco, CA 94103 

Derrick Roorda 
Ronald Polivka 
Nicolas Rodrigues 

DeSimone Consulting Engineers, .PLLC : San .Francisco 
i 60 Sansome Street; 16th Floor, San Francisco, Cl'\ 

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

94104 . . 

Jack Moehle Uplv:ersily of Califo1Jlla, Berkeley - Earthquake 
Engineering Research Cent~r 

P-:· (510) 231-9554 F: (510) 23H471 

130] South 46th Street. Richmond,. CA 94804~4698 

Steve Patterson Millennium Partners - San Francisco P: (4J5) 593-2500 F: {415) 537-3895 
735 Market Street, 3rd floor,, San Francisco;, CA 94103 

Hardlp Pannu 
Danll. s·otoshansky 

Mlddlebro.ok + Louie Shucforal Engineers P: (415) 477-9000 f: (415) 477-'(09'1 
One .Bush Street, Suite 250, San Francisco, CA 94104 

The following Is not a comprehE!nsiye list of r;:;/J comments made during the meeting, but rather js intended 
as a summary of keypointsof discussion ar:id a list of action (fems to be odqressed by various participants. 

No._ Jssue_._ _ .. _ ---·~ _. 
O 1 lntrodL:Jctions of all attendees were made, and their roles in the project were 

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

inv.olved in the establishment of the desigp criteria and procedures. 

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

··; 02 ··· -H.T: lndicdtedttiardueJo th~ invo1v·ementbf J.(vC6nc:lthe p·eefrevieviby M+C he iS 
satisfied with the design. and rev Jew process that i~ in place. He further indicqted that 
because of this process, and the fgct that the design incorp6rat~s a dual system as 
required bythe Code, additional peenE;View by other outside parties will not b~ 
required by'SFDBL 

.63 . DJtindicatedthaf fl:iepeer reviev./Witft rVl+lis ongoirlg and presenfod dnupdated. 
{urnrnory of all comments and responses made by Desimone. DX pointed out that 
while several topics are still to be address~d, M+L has agreed that so long qs the .. 
design .of the lateral system is not changed, there are no items standing in the way o.f 

. their recommending tha't a foundation permit be issued. 

. 6ction ~-

N/A 

.N/A 

N/A 

DESI.MONE CONSULTING EN~INEERS, PLLC J 6()SANSOME SJREET l 6•tt FLOOR SAN FRANCISC.O, CAUFOJ<NlA 94104 P. 415.396.5740 L 415.398.9834 



DESIMONE 

04 H.T. had the following requests ot the design and review team comprised of 
Desimone, J.M., and M-t-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. shol.lld be invitedJo attend periodic meetings with the team 
· os-- - H.r indicateq that the site permit, fout"ld()tiqnpermit, ·and sliperstr!Jcforepei'rl1it · 

drawing sets should include a sepqrqte drawing outlining the structural design 
criteria. That s)1eet shovl!J also contain copies of letters from both J.M. and M+L. For 
the.site permit application, these letter? should state the author's acceptance of. the 
design criteria. For the:; foundation and superstructure. applications, addltiohaf letters 
shoulcl be provided to state the author's acceptance of the design criteria, and 
stwuldstate that the author recommends thqt the permit be granted. Jt may be 
permissible for the. letfers fo it'ldicote that. the author's recommendations are 
conditional upon certain is~u~s. In ~uch an event, SFDBI would follow l.JPWith 
beSimone to insure that these conditions had been met. 

06 D.R.upresenfed cm overview of the sfrudurOldesigtl; Including fhafofthe foundation. 
Speciol mention was mdde of the capacity design approach used to .limit the 
amdunt offoroe transferred. from the outriggers to the outrigger columns through the 
use e>flink beams with diagonal reinforcing. D.R. explained that the outrigger columns 
have been designed to remafh elastic when subjected to the full demand of Dll 
OL!triggers, including overstrength considerations, in addition to tributary gravity loads. 

07 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 re)jiewJhEi def oiling ofJbe outdggers. n 

08 D.R. discussed the steel lih~ peams used within the c;ore walls and explained that they 
had beefrtlesi9hedpe~ X1sbifoqufremenfofor''links'1 In EBF's .. 

09 D.R. indicated that, per J.M.'s suggestion and. in addition to the criteria specified by 
the UBG,. the building has. been designed for the drift criteria specified by the 2003 
NEHRP provisions. ThiSapproach utilizes a higher force level but allows the designer 
to igrrore the effects of 53 mass eccentricity. H.T. requested that SFDBI be given a 

_Hcopy of.the 2003 NEHRP provisions.forreview. .. . HU m-
ro D.R,indicated that the tower pile cap, which includes verticar'sllearfeir}fcirCing; has 

been designed for the. capac::;ities o.f the lateral system .elements, and that ihis is 
beyond the requirements ofthe coc:Je, J,M.· agreed that this approach is desired. 

- u. _ mH.r.·askedJhaU.M .. andM+Lreviewfhefound.ation design and detailing~ 
i 1 · H.T:\1s1<edcit;out wind loads. b.1$. inc:fi~ated thalaWind fl)rinel study h_ac:::l been 

performec;l and that the torc:eswere mli¢.h lowerihan those resulting from seismic 
loading. HJ, requested a copy oJ fhe wlhd tunnel report and suggested that 
oqcupcmt comfort be. addressed' J::),R, ihciicated that wind drifts were below typical 
standords for high-rise buildings and. tnat occupant safety has been considered~ 
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DESIMONE 
NEW YORK 

MIAMI 
SAN FRANCISCO 

l'lEW HAVEN 

LAS VEGAS 

FROM: 
PROJECT NO.: 

DERRICK D~ ROORDA 
40698 

MEETING D,'\ TE: 02-14-2006 
MEETlNG TIME: 2:00 P.M. 

PROJ.ECT NA.ME: 301 MlSSION " STRUCTURAL DESIGN SERVICES 

MEETING LOCATION: DESIMONE CONSULTING ENGINEERS, P.LL.C. 
160 SANSOME ST., 16lfl FLOOR 

ATTENDEES: 
Gory Ho. 
Hanson Tom 
Y.Y. Chew 

Derrick Roorda 
Ro.nald Polivka 
Nicolas RQdrigues 

Tony Sanchez-Corea 
Ill 

Jack Moehle 

Steve Potterson 

Hardip Parinu 

SAN FRANCISCO, CA 94104 

City and County of.San Franclsc9 - Department of 
Building lnspedion 
1660 Mission Street, 2nd Floor. San Francisco, CA 94103 

Desimone Cons1Jlting Engineers, PLLC • San Francisco 
160 Sansome Street 16th Floor. San Francisco, CA 
94104 

AR Sanchez-Corea & Associates, Inc. - San Francisco 
30 l Jun!pero Serra Boulevard, Suite 270, San Francisco. CA 
'14127 

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

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

Middlebrook + Louie .Structural .Engineers 
One Bush Street, Suite 25.0. SanFrdi:iClko. CA 94104 

P: (415) 558-60$3 F: ( 415) 558-6686 

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

P: (1115) 333-0080 F: (415) 333-8990 

P; {510) 231-9.554 F: (510) 231-9471 

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

p; (415) 477-9000 F: ( 4.15) 477-9099 

The following is.not a comprehensive list of alf comments made during the meeting, butrather is intended 
as. a summary of f;ey points of ciiscusskm and a list of action items tb be addressed byvarious participants. 

No. fasue 
01 Introductions of oil attendees were mode, and their roles in the project were 

. exolained. 
02 H.T. explained th gt d lot has changed .at SFDBI since we last met on July 15, 2005. 

There is an increased political infer~st in howhigh-risebyildings are designed and 
reviewedi More peer review meetings need to occur with the city's participation. 
D.R. explained that there hove been no peen review meetings since ourJuly 15 
meetinp; and thalSfDBJ will be invited to attend all fLiture meetings. 

03 S.P. indicated that.the shoring wcirk for tffe tower is C:ofnplete, the soil rnix wall is . 
instolled'"and pile drivin~~ is f<:) st?_~ the week .of Februarx 20. · 

Action 
N/A 

.N/A 

DESIMONE CONSULTING ENGINEERS, PUC 160 SANSOME STREET 16'" FLOOR SAN FRANCISCO. CALIFORNIA 94104 P. 415.3?8.5740 F. 415;398.9834 



DESIMONE 

04 H.T. askedboth).M. drldH.p.Tnhey had reviewed the foundation~permit package in 
detaiL Both J.M. and H.P. indicated that they had reviewed lhe foundation package 
calculation package, plans and details, andfhat they were satisfied that the 
foundation meets or exceeds the requirements set forth in the building code. 

'05 D.R. indicated that beccnJfo the design of the project complies with the code, it is 
permissible to taf<e the re.suits from d response spectrum analysis, combine them with 
gravity loads, and design the foundation for those forces. However, at the 
suggestion of J.M .. th.e foundation has been designed.for the capacities of the lateral 
system eternenfs. This is beyond code, and insures extra capacity inthe foundation . 

.. 06. f{P. indicated thOt the fOundation was designed for the capacities .of the building 
and so the foundation design was designed for more than what was required by 
code. In his opinion: this desiqnphilosophy was more than adequate, 

07 H.T. asked H.P .• if Middlebrook had looked into the assumptions of the analysis mG>del. 
H.P. indicated that they looked into the analysis model created by Desimone and 
understands th~ assumptions.made .. He further explained that in order to perform an 
independent check of De.Simone's dE!slgn forces, M&Lcreated their bwn analysis 
model. After comparing the two models; H.P. was satisfied that DeSimone'smodel 
was comparable. 

08 H.T. asked J.M.if he .had loo.ked into the assumptions of the analysis model: J.M, 
expJ9ined that he had been advising during the inceptiol'") of DeSirnone's analysis 
roodel. He indicated that it is his recollection that many model assumptions had 
been cnanged and updatedat his n;::quest. He also explained that th.e 30 l model is 
Linear Response Spectrum Analysis, ~hd that this type of model is different than the 
Non-Linear Time History Analysis models being used on other projects. The model 
used for 30.l qoes not require as much scrutiny, and the models assumptions are 

. mainlydictatec:f by code. 
09 H .. T. asked lhe peer reviewers if they reqUired rnore time to perform an adequate 

check of the design. Both H.P. and J.M. indicated that more timewasnotnecessary, 
the foundation design meets or exceeds the codes requirements, and that they have 
provided letters indicatinq their positions on this matter. 

10 G..H. asked a6oute.ffec::tsof Transbayterminal on the project.· S.P. and D.R. explained 
the status of negotiations with the. Transbqy joint. PowerAuthority .. H.T~ indicated that 
it is not tfie responsibility ofthe design team or Jhe peer reviewers to review this 
information. · · 

--n H.T~ oskedabout how the foundation wds modeled and specifically asked about pier 
springs in model, and interaction with themid-risebuildirig. D.R and N:R. explained 
that the buildings are complefely separate. D.R. explained that Treadwell &Rollo·· 
Were familiar with DeSirnoiie's design procedures, have reviewed the de.sign, and 
their letter is included on the foundation permit drawings~ D.R. explained that T&R 
consider' the pile cap fb 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 ETA BS analysis for the superstructure. H.I. 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 ETA BS model to check this assumption and agreed 
that it is appropriate. 

~age 2 of 3 
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NIA 
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DESIMONE 

12 H.T. asked both J.M. and H.P. if they had checked calculations specifics, including 
rebar quantities. H.P. indicated that that level ofreviewwas beyond a peer review 
level and therefore outside their current scope of services. H.P. further indicated that 
it the city was interested, his firm could prov'ide a plan check level of review under an 
additional scope of services. J.M. indicated that he to.o could provide a plan check 
level of review, but this more detail.ed level of review is also outside his current scope 
of services. J.M. indicated that this level of review is beyond who! has been asked 
b)( SFDBI of pe~r reviewers for other high-rise proJects in the city. 

13 Y.Y.C suggested thafDeSlrrione meet with G.H. and expk:lin the building design 
proce:dures for the superstructure in.more detail. H.P and D.R. agreed that this mc:iy 
help speed the.SFDBI review process. 

14 H.t requestea tllal H.P. and J.M. bring the drawings they reviewed tor the foundation 
permit submittal to SFDBI to compare with the official. permit drawing set. A meeting 
time was set for 2/l6/0S at 2pm at D.B.I. D.R. indicated that he would attenq the 
meeting also. H,J., indicated that once this was complete the. foundation permit 

.. would be issued . 
. ·· 15. H.T. requested that DeSirnone meet with SFDBI fo discuss criteriq and procedures 

used todesigh the superstructure .. Meeting was setfor2/22l06 at 2pm at .SFDBI 
16 D.R. requeste-d that a superstructure peeneview meeting be scheduled .. Meeting 

was set for 3/9/06 at 2pm at De.Simone's office. 
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June 12; 2006 

Steve Patterson 
735 Ma.rket Street, 3ro Floor - . 

San. Francisco, CA 94103 

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

We have coroplet~d tpe p~ep revi~W ot tl:ie 1 sup?r struc.t~~~ de$igb prep~red b).i DeSlmon~ ¢ons41ting 
l::nfliqeers fqr .thei ~Q1i Mi~9n 'street :1:.r-ojeot df!ted May 46; 2QQpJ Ou( p~er reviewdn~lud~d. only the 
~eview: df. 58-story tq~f: .. Ti;le' e~gineer of rec01'.d'.s decision .was tQ d~1gn this building to cqrifonn ti? the 
;:!00~ San Fi:ancisp()Buil<ifiqg (;ode and eu(peer review followed the same approach. · · 

Our entire peer review comrpents ~n9 responses are included in the two binders {Peer Review 1 ;:md 2, 
dat~d M9y 31st, 2006),Q91TIPll~~.by;J)e:Si!110ne Consulting Engineers. _ 

'" ()ur pi:ierrevie)N ihciticled: key detail$ and_ rnajor·conwo11ents ofth.e bt.iildingsysteni,.scich.·as design of 
;:;hear \'{alls and she<,l( links, de~ign. of mcimentirames;. c_oiwmn shortenfrig-etp: There were two: 
comrr;i~ritsc{commenr 11.· ;:md ~9) _wh~re-the. e119Tneer. bf record foo~ exceptkJn to. our suggestions. 
Bas.ed:6o .our review ofth~ pr:QJect, it is 61.ff opinion thatttie cjesign1of the:J0wer follows the gen$~1 
pfjn~ipal& ofeni:Jlneertng ~~i@n ?h~ f\MLtiiEi;p!an .check review by.,tbe Ghy a permit can be issGed: for 
cohstrUction. - . . . . . . . . . . 

" Wewere not; asked to review the effects of the Transbay Terminal project on this projl?ct. 

i The ~ngin~er1 qfrecord has ¢0\)lpletep the pesign of lb.~ $J[uctt.lre. lt'rs our L!nder~tf:1pding tll~t the ~c:ope 
of fl/lici9l~pr9o_k+ tp9ie's (M * ~);;~el/ie~ y..raf) tp, Pn?\lid~~Qllr'professiona1 qpinipns· QIJ.the d~sigo bas.ed. On 

·. ttie !?1.Jil~ing Cope ;d~~i9D, provisions~ V\'~ ~It><:)' llric:l~tsfa[iClthatM + L's r~~l~w~:isJliJnited :to r~vieW.ipgthe 
.,e:'t'~ 1 ,,1~tru~tµipl systgffi· ·yoM~pts' anq g€Jneral cJy~igD ~ppro~ch~ tor campliaq~ wi~ requir~eot.s oft.he 

Cf !pqiJqilJ9 coc:I.~' .. '..l! is .nof'intend!:!d for .. M+ Lt9 verify tne:vaHdiW: and/or eQi:rei:;tn~s:tjf ~ny p~rtlµular 
nun1}~fic~Jv?JiJ,!=!S. Jn the d eslgri eqJcu laJic,>rt$. 

MIDDLEBROOK+ LOUIE 

Hardlp S. Pannu, S.E. 
Principal 

HSP/rhc 

HPANN!J@MPLUSL.COM 
WWW.MPLUSL.COM 
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June 26, 2006 

Hanson Tom 
City and County-of San Francisco 
1660 Mission Street, 2nd Floor 
San Francisc{). CA 94103 

RE: 301 Mission Street~ Peer Review - PIT anchor detail 
San Francisco, California ' 
M + LJo!:) #6977 

One Bush Street 
Suite 1300 

San frrincisco, CA 94104 

4) 5.477. 9000 

faxAl 5.477"9099 

-www.MplusLcom 

Jason J.C. Louie, S.Ec 
Ronald F. Middlebrook, S.E. 
Hordip S. Ponnu,. S.E. 

Rober! D. McCartney, S.E. 
Jeppe Larsen, .EUR ING, S.E. 

Navin R. Am<n, S.E. 
Carias Y.L Cliorig, S.E. 
Edword.X. Qi, Ph.D.,S.E. 

Rournen V. Mlodfov, S.E. 

As afollow up to our final peer review letter dated June 12, 2006, we are writing this letter to state our 
understanding of Ule P[f anchors in the slab near C3 shear waif. Should you have any questions, don't 
hesitate to call us. 

The slab design should include appropriate reinforcement for gravity de.ad and live loads and the 
connection to the shear wall sh9uld 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 eac.h of the 
system, the slab design should be acceptable. The placement of P/T 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 ofthe design by a plan checker, the building 
permit should be issued. 

The scope of Mi.ddlebrook + Louie~$. (M +L) review was to provide a riroressional opinions oh the design 
based on the Building Code des\gn provisions. The review was limited to reviewing the structural system 
concepts and general design approaches for compliance with requirements ofthe building code. If was 
not Intended for M+ L to verify 1he validi1y ancl/or correctness of any partrcular numerical vc:slues k1 the 
design calculations. 

MIDDLEBROOK + LOUIE 

k~Jf~ 
Hardip s. Pannu, S.E. 
Principal· 

HSP/rhc 

HPANNU@MPLUSLCOM 
WWW.MPLUSLCOM 
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MlDDLEBROOK + LOl,HE 
Structural Engineers 

August30,2005 

Hanson Tom 
City and County 6fSan Francisco 
1660 Mission Street, 2nd Floor 
San Francisco. CA94jQ3 

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

One Bush Street 
Suite 250 

Sein Francisco, CA 9AJ04 
4 l 5_477. 9000 
Fox 415.477.9099 
email mlbox@Mpluslcom 

Jason J.C. l.Oiiie, S.E. 
Ronald E Middlelxook, S.E. 
Hon:lip $_ Pon nu, SJ;. 
Roberl D. McComiey, S£ 

Jeppe Larsen, EUR ING; S_E. 
Navin lL~min, S.E. 

We have completed the peer review of the foundation system prepared by Desimone Consulting 
Engineers for the 3Q1 Mission Street p~oject dated May 24, 2005 for the Foundation Permit Submittal 
Onlywith following assumptions and exceptions: 

The design of the .superstructure has not been completed at this time. Our understanding from meetings 
with OeSim.one is that thE) $Uperstructure's lateral system wil£ be designed to comply with. the following: 

The outriggers connecting to the central she.ar core of the tower contains links connecting to the 
Special Moment Resisting Frame colurrms. These links will be . .designed tq rer:nain elastic under the 
cdd&-prescribed Gravity, Wind and Seismic load combinations; inclodirig loads caused by column 
shQrtening effects in tan buildings_ 

The Special Moment Resisting Frame Columns will be designed to remain elastic under gravity plus 
loads caused by the yielding of9utr!gger link. In order to ensure this behavior, the capacities ofthe 
outrigger links Will be calculated and increased by an over-sfrength 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 Framefoutrigger columns, as well as the expected maximum moment at 
the base of the shear wall core . 

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

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 prnfessional opinions on the 
design based on the Building Code design provisions. y./e 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 riot intended for M + L to verify the validity and/or correctness of 
aoy particular riumerical val.uesin the design calculations_ 

MIDDLEBROOK+ LOUIE 

.. 
r ... t... . ·..· ·.· .• "·~ ~1h·· .. • ·._;;.;r' ... • •·.· ... ·. -.L.. . . ~A; v: Q{ v- ~o -
flfi(~tfi, 'S; eaorit:t. S .. E. 
Principal · · 
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Hanson Tom 
Cityapg:,{;~tiQly of San frahcisco 
1$~Q.fV!ls_si6n Street; 2nd Flop( 
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We llCiVP'· cdrnRletecHheipe~(revl~Wof~ tti~if ound~tfofr system prepareci' R'f .DeSirpqrie Consulting 
Eng19eers for ttili 3Q1 Miss loo- stre~t proj¢d date.d JIA~y · 2 4, 2005 for thef9Uh~9ti<m Permit Submittal 
Oril)"indudirig:all the s,truc:turaI draY.,lngs,listedori sheetso.01 witl;lfQllpwlrig assumptions and 
exceptions: . 

The desig[i of the .SLIP,ef?tn1-~!ure has not bex:n cornplet~d. at this Um~ Our l.JT1deiStandihQfa)m meetings 
with o~~lm.one is, tnattp~ s1.1perstructure's. later~1 system, wlll be designed to Gc>mplywitll toe following; 

fpE; ou.tng~13rs~onnectirig L:o_tP:ecenfr~f shear cor:e~f the tower contains Hnks;conhectjng ~otf]e 
Sp~f<~I Mbrrienf~esisting f'ralT!~ r:;o1J.tmns., Th~se links 1NiUbe designed to remain el;:l~ti9 under the 
code~prescribed Gravity,·'/jind and Seisffiidload cgmbirialions; including loads caus?d by column 
short~rili')g effects in taflbuilclli:igs. ·- . . 

• The Speciaf;;t·"19w~ntR.~istlri~fr?ri~··qo1ufJ1ns will. be deslgnEK!to.relfl?lq ~lastic,l/nd~.grav!ty plus 
'loads caused bitfu:! yieloing ofq(Jtrjgger'link: In order to ensl!re this,behavior; the.capac;itle~ of the 
·outrigger )rflks willbe calculated ;;ind iil:creas.ed .by an over-strength factor. The resulting forces were 
used. ;;is ~h.e seismicjoa<:fs:. · 

fhg pOe ca!'.> qrd~ntt\e;towetis, designed to remain elastic when subjed~d to. the capacities 9f the 
::;pee<i?iMomE!nt'Resisting ftatnelputrigger columns, as Well as the expected maximum wom~nt at 

1thebasepfthesheatWq!J'gpre~ . 

~ We were n()tasked to review the effects of the Trf;3nsbayTerminal project on this project. 

~f ,,The Sln:l.otural J?e:o/ ff ~yl~W' (~ ()f199iry¥ 'at .ti).i~ tifli a for the_ ~qp~r~tf'tJctu_i-t:: pqrtlop;,JfiS our urd.erstanding 
.· that.the scope of fv1ic!91~~f!Jtj'5:i,1..,0y1f(~S(M * .L") review is :to'woyide oyrpr{)f~sional ppinions on the 
' 'deslf11J>basecjpo th~' 13tl.ilding Coded.eSiQh provislons. We atsq und~tstand tJtat M +L's review is limited 

to rl:lviewirig ttie stiiJctiJral system C¢o~f$ an!'.f general design approaches for compli?nce with 
reql,lirerrief1!s of tl'j~building coae .•. ·lf iE{hotintended for.M + L to Verify the validity and/or correctness of 
anypartict:Jlaf ntlrnerical values in the design calculations. 
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Concrd-fa... O:rna<11a dr~ng~ ~io the Tower -wob ood fi'<:irn~ l>'OJY-between 7 and IO i.s:; ond in tl'\e "'11d­
mt be~ i Ond 8 ksi. _AJ!'l\ooi' .Job) 0'6 .5 b". 

i~~~~~;;,":~.:?i;~>i,ii;"~t.ti~~~~~~::1·:;:~1:t~,1~~,zt,~ 
-~·-~~~lti:t8~~-Qttj~~~,,-$t~~f~?'go_~:uip_#c.f,:::"?t-Qf,w"!1olhl01~)11~._rnilrl1~t::.ttoo 
c:IUcTiiryrec.u',(~!JbolJ.S:{Mio-7UJ.~ . - ' ,, ... - .. ,_, -' ___ ,I, .. ,, 

J"~ijn~~ 

_1t;il~~.:;<~~~~~:¥~#t~~-~~~~~~#~:(.~;;~~~ 
~·.P~~;,l~-~'~,~~.1.q.Mht.~~1n:t:'·p:ttt~~~·tmne:=Jc<'J,to~.4)f.'f"~~":r~oft r"~r-

:~~~;~4~~~;~~~~~~~~}if~;;~~~:· 
-~~~~-~-,~·~f~,1<1~}~~t~rr~O~·.?~~e.<l 1t?-~'?-'f'ltt'I~ c:w.~lh'!'-'~~ rcvOOi:;.li)o 
orc:o-, , - -

,Mt~·~·~· ,~~~~~-&:1.0- ~~~e~~~~·on:u ~~~t rou~d~-ri~. 1N::1J'.~ b-:t-..r~-4._fooi!_ ~--a. i~ -h' 
;~~~. H~~~~rry-~r.~~~.1~# ~~y.:..~·~ ~;fot1t,~lbW ~h.t:_¥~~~ ~~ ~ .. -i1 

17~~,~~1:'~~(1o"ttt;~-1 ~~~pa-fjorlol:Jt~,deep~pf~.tt1ot~,l1{.td~ociti~~·l_Vc: 
;~~_i_e;. tne ~between the MiQ-ris&ond the ft.Wf6f. 

~!ding ~po1cilori 

:-~·JW90?~-~.~ ,bf~~--,r~~~o! .. ~:1~~.~-~.,v.~--~~e~~~~~~4);--~ti~~t,~'~•~.~~ 
'?"-~~kx:?~~;~~·,.l"r~r,roat1™?b1~_1_q~..O~~w0!1~;~·.Hoc::r~ ~QO_~~.r:ill'Ow'.~~JJf.c?1!0'~ 
~~lwc'v~_tt1?-twn~~t.·-"""+u1i: it111_0:::0>.-rvt\c-2.atir.Q <f!fte!:~JJfi ,,~,~~ryi~riJ,·pPp_~~!#'¢:cffit:i:"~, 
betwoen t~ .two 3tnJdum:r. 

"""'1.ood> 
A·~,~nl?ej ~f ~~'f°T"~-Ol1d ~-!-J~·~~;;~'·~~~~ '-'.~.11{~~~~ &_~ ~~ ~.11.r: 
~~-~~~'.':~,M~~ :r~~ w~~ ~¥,ro,_ovo'°?~';','.~~.t,:~!~ o~-~ W".ind_doei nof-t:an'!rd"' 
~ttier~fofce:so(tryfcr~klfyoM~t~-o1thefl"lrvaii'e.-·· ,-

5~1.oocb 

";~~-1Pc~.·;g;~~·.r,_~!r~~f?.(1¥1~~d ·by, I~- O~tm:t1r~._.-?J,-engT~o~1-~l~-ord·;·l~a.Q(jfWert,:_~',~~~cj. 
·,~""_ft)):n:ed ~~~~~~!~'~¥' '~'9~,'!'~: EOf.1t.quo.1;~~~~~e~~~l~d~~~~~1 
w~~:o~~d b'f.~~~-t~pot~:e~~· ~~-v-!l~l!t~· _~(l~i~·~cr· pu;~J:am 
~l-.M~~1IJt.".lfb;1_,~~~~~'.~~~~'%-~?f~~.~~~~~?--

,, 
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I· 
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·• 
''1 

·! 
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,. ···~· l'J ,'1;:• 
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• '2iNtJiW.1cs 
~A!,lS 

!O\\E.R: 

cenro<ct~s. 

~~- e~~~o ~~~~~=o~~~ ;;;~;:~,~s!·~ c=~~: ~ ':t~1!c~' 
OCCOl"donco w'Jt-i I 6lf .5".'1. 

~Ho1~t -~ lhecirs were ~ .k.r ched.-ng ~\.on r_cn=.M arid b.,,a~g it;hm:tory dr1ru. _ (Sirw:.6 
peffod Of Jt;.e, slruch.tre H relo:tl..,.ety j.ho(f, lllc_m;ro,,um bc:l:s&' ~or-eqvottoru of .JO..t ond 30-7 do 
apply.I' 

e>.Qgn rroc.ed~• 

~~f~~~~~~~~:=;~~~~~~:=::~~~~e~l«xlst 
~ t.rnli:: le<1mr.. !he 2M,1 SFBC does: no! odGVe.si: me s1&el link be-Orm tJ5ed w11m 1t1a Coro:. ot 
1~. iheJo ~f.c ae: ~. usino Jhe 2002 AISC ~~me ?!ovi::ion:r. requintrnonls ·\or Sp-o 
Ro:Ai:forced Coocrei"i Sheo-Wo!sCompo~fe-witn.Skucti.iof Stool B_err.ents.. 

COpc.fdty ~ Eoch·of fhe-t2ou~~ corvtecHng,fo tho cenirol !heorcore-o4 lhe Tower cont 
two dlogor!Ollf r~Qf<;:ed i'nk be()l'T) .-;lit'u™r'tr. 1hose li.-..6:s. OrtJ des"l:Qn.&d lo remoln e!O:s1k under 
~~aroeq seismic-~ but it Is .de-$.~e for !hem !O ~ fn.1 once me do!ign lood$ 
e:xce:eded by o mojoc .~h(fX)te_ in ~ fo i!lNfa tt.is ~. the copodies of Iha &ik bo­
:Wata eoleoloted ond lna&01cd bV-on °'fe.!"$lrengH1 !oclor.-. fhtt rerul!ing' forces- were UJ.C1d as: 
~onas.forwt-.ct\tnef~gdement.swoi:c~~ed;: i~pOli\onof.eoc.hout~COf\.~\in 
fhe (:Ofe'HOils..tfleovtr',ggt-.l'COk.lnTIS,Ond ln1'pio.cop. 

Nol,~~~~,l~~.~~#·~i~J~~~ by t~~~~~~ f~i~_tenf! '.~:~'«,\'.M;1~ -~~-~O co 
Thls~~1,~ ~rx:e-t~:ln:·~.bra~-t'Cti~~mo. ~-qi;ic?ile:ttn1:::,t~ O:hltr~~rt-Wil • 
~. Or"ld' ~ .cnRcd conr.ecfiog e""blnenls of the ~lrucMe ww rerncin C""..renlia~ undcmoged. 
OOslgn-ol, oW e~lr~hJ,lit~b l~~liffienb o,f_\.'-,e SfSC. 

The.~~ col!J1'!'1113. ere ·~Q lo rernoln' ~~c wtwfl ~utlc:in:eQ(.r.dy :wtjeeled -lo lh6 ~ 
olollri~beo~.osw-ed1~-ollfribu.l~gt~ty~c:k. -
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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 deS;ign. · 

We disagree with your simple response. Please provicfe detailed calculation~ that account 
for eccentricity between the center of resistance of column and outriggers and frame 
beams. 

2. Tile L-shaped columns support outriggers of the prime lateral system. It shoµld be shov,in 
tliat participation or failure of the more rigid element will not impair the vertical and lateral 
resisting ability of the gravity load and lateral mornent resisting system. (See section 
1633.2A1). . 

Our intent tiere is that the backup f[IOI1Jf;nf frame should not be impaired by the failure of 
outriggers or shearwalls. Please provide detailed calcµlations to. demonstrate that Moment 
Frame will be able to take its demand once the shearwalfs have failed; 

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

·, 

Resolved. 

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

· Resolved. 

5. Verify by calculation::; that ground floor diaphr:;igm beh(l.ve 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 detaifs. 

6. The mid~rise and the high-'rise towers are joined at the ground floor 'and B1 levels. The 
high-rise tower has mat with ·Piles .more rigid than ·mid-rise 5-story basement. Verify 
deformation c;ornpatibility and am9untofbase shear that will be resisted by piles. 

We are genera11Yif!, agreement with your approach but we would like to get the calculations 
for lateral loads on piles and any horizontal movementthat occurs from the lateral load. 

7_ There are shear walls surrounded by openings at both sides. Verify cbllectors 
requirements to deliver shear tc> these wans. 

We agree With your response but would· like to have calcilfations for 8t least ground floor 
level. · 



301 Mission Street, San Francisco 
Peer Review 

M + L Job #6977 

8. $ettlement compatibility between high-rise on pil$8 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. 

Resolved. 

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

Resolved. 

11.. The diff~rentia! shortening in columns and walls will produce additional significant moments 
on outrigger beams. ls there a mechanism to relieve them from these forees? 

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

12. Optimize Pff slab thickness at all locations. 

This item should be reviewed with the contractor for cost impact 

13. Main tower moment frame~ 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 collinins that get forces from outriggers? 

The capacity of the frame columns should be more than the capacity of outrigger or omega 
x outngger forces. Please provide the capacffy of the. outrigger using non.:.finear failure 
analysis of olltrigger + shear walls~ 

15. a. Column transf~r at2°d floor line H with sloped column at 1st floor will create additional 
lateral component on both levels thatwill require beam~ and slab between frames to 
be designed foe additional axial force. 

Please provide calcL1fations 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 shoL(lcf be properly m6deled in 
ETABS and designed fbr omega x ·seismic forces. Addiffonally, Beam at level 1 
should comply with UBC 1921.3.1.1. 

(H:\l\DMI N'.lo bs\6977\Peer Review Comments.doc} 
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c. Sloped column should be fnc1u·ded in th.e building modeL 

We agree· with your response in. concept. Please submit the propeJtles of the sloped 
column. that were u;sed in the ETA BS model. 

16. There are 4 or 5 different .r(lund Golumn sizes on one level - ground level mid-rise. Please 
yetify if unification of siz:es is possible to rec:lL1ce cost 

Resolved. 

17. a. Design criteria oo drawings des.crib.es dual system,shearwall with SMRF, and R == 
8.5. Mid-rise bUilding has no SMRF: This building . afsd has vertical structural 
irregularities such as discontinuot>s shear wall that should be considered. 

R.eso/lled. 

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

Resolved. 

c. Drift check should include accidental torsion. 

~esolved. 

18. Please specify Wind load design criteria for strength and for drift. Compare wind locid and 
s.eismic. 

Resolved. 

19.. All outriggers are unusual. in shape· and can't be clearly designed ?S a d0ep beams or 
discontinuous shea.r walls. Based on their importance for overall stability of the building 
non-lineGir time history analysis stiould. be performed .to investigate performance of these 
important elements alld bril)Q factor of safety forthem to a desirableJevel. 

We reserve our response to this commentti/I we see the response to comment 14 above. 

20. Provide design. calctilations aria details that .a~o'unt for PH slab shortening du~ to 
concrete Shrinkage. 

21. Please, provid~ ~lie de.tailed design and analysis of Wt4 steel link beams~ 

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

23. Please provide calculcitions for diaphragm design. 

(H:\AOMINUobs\6977\PeerRevlew Comments.doc) 
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I NOTES: 

1. TESTS SJ-!t,,q. BE PERFORMED FOR aOfH #4 I" 

AND ff5;'Bt\QoRlDS AS.·SHOWl4 ON PAGE'. 29. 
Of THE BAUCR lD QUAL IT)' CONTf\OL 
MANUAL (REpROOUCED'HERE FOR 
CLARITY-;) ALL APP.LICA.BLE ASTM 
PROCEDVRtS AND/OR THE BALGR ID 
QUALfTY CONTROL MANUAL SHALL BE 
ADHERED TO. . 

2. COLU-.'N TEST BAUGRID FABRICATION 
SHOULD ONLY PROCE'.ED t F BAv'GR ID 
COUPONS TESTS ARE: SAT t SF AC TORY. 

J. TESTS SHALL BE. PERFORMED LN THE 
MANUFACTURING f.AClLITY IN CHINA 
US!i'.G THE SAME TESTING APPARTIJ$ AS 
USED FOR THE 301 MISSION PROJECT. 

4'" A~L TESTS Sl-JALL BE PERFORMED .\'II TH 
SMlTH-:-EMERY ,<,S .\'11.TNESS .. SMUt\-EMERY 
SHALL PRODUCE'. A 8EPORT PRf:'.SEt:lTI NC 
ALL TEST] NG RESULTS ANO A STATEMENT 
AS TO HIE TESTS CQNF'ORMANCE'. l'lliH THE 
BAUCRID QUALITY CONTROL ~~ANUAL, ALL 
RAVI STRESS.cSTRA!N DATA SHALL ALSO BE i 
l.NGLVOEb IN l:HE REPORT. 

~ROJECT; JOO I: 
4069 

SCALE: 
301 MISSION N.T.S. 

TITl..E:. DATE: ow9, NO, 
BAUGRiD COUPON iEST SEl\JP 11/03/2006 

DESIMONE DRAWN: . 
NJR SK-02 

1~,?~~~~i~~sti:ETCA l6rn FLOOR CHECKED: 
94104. 3722 

- -- T. 41S.398.5740 f. 41 S.396.9634 DDR. RMP 
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PROCEDURE:' 

L TEST SPECIMENS 
' a: SHAKEDOl'INTEST. SPECIMENS A1, AZ, & A3 .. THREE. 

(3) SPECIMENS CONTAINlNG 13AUGRID WILL BE BUILT 
PER sK-01. 

b. CITY TEST •. SPECIMENS BL 82 .• &. B3, THREE. (3) 
SPECIMENS CONTAINING BAUGRlD WILL BE BUILT PER 
SK.:..01. . . . . 

2 .. n:sr INSTRUMENTATION 
a, ALL SPECIMENS WILL BE INSTRuMENTED WITH TWO (2.) 

AX!ALSTRA!N MEASUREME.NT DEVICES (LVDT'S) ON THE 
EXTERIOR AND ON OPPOStTE SIOES QF THE SPEC)MEN 
ACROSS THE TESTING REGION; . 

b. ALL SPECIMENS WILL BE lNSTRUMENTED.\'(!Tfj TWO (2) 
STRAIN GAGES. ON THE LONGITUD1NAL RElNFORCEMENL 
THESE GAGES WILL SE PLACED ON OPPOSITE srDES OF 
THE SPEC!MEN, NEAR THE LVDT'S, WITHIN THE TESTING 
REGION.. . . . . .. . . 

c, ALL SPECIMENS WILL Bl'; Hl$TR\:.if,itNTED WITH f'OUR (4) 
STRAIN ()AGES ON THE TRANSVERSE REINFORCEMENT. 
SnlAIN.GAGES ON THE TRANSVERSE BA~R!D 
RE.INf'ORC.EMENl' WILL BE PLACED AS Ci.,OSE AS POSSIBLE 
TO THE WELDS, 

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

CONCRET.E STRENGTH HAS REACHED 8. 000 PS I. THE 
PURPOSE OF THESE n:STS vml BE TO MAKE SURE THE 
TESTtNG .PR.OCED\JRE. rs UNDERSTOOD PRIOR TO TESTING. 
THE: CITY TEST SPECIMENS. 

b. SPEC!MENS 81, 82, & B3.WILL BE TESTED 11\iEN THE 
CONCRETE STl<ENGTH.HAS REACHED 10,000 PSI. THE 
OUTCOME. OF THESE TESTS W!lL DETERMINE IF BAlJGRID 
IS .ACCEPTABLE FOR USE ON THE 3() 1 Ml SS ION STREE.T 
PROJf,p. 

4. CONCRETE STRENGTHTES1S 
a. FORTY (40) CONCRETE CYUNDERS SHALL BE tAKEN fROM 

THE S.AME CONCRETE USED FCR THE TEST .SPECIMENS. 
b. TWO (Z) CYLINDERS SHALL BE BROKEN ON .THE 5TH DAY 

AFTER CONCRETE PLACMENT AND ON. EACH DAY 
THtREAFT.ER UNTt L THE CONCRETE REACHES LO 1 000 PS I , 
\\H!CH JS EXPECTED AT APPROXIMATELY FOURTEEN (14) 
DAYS AFTER.PLACEMENT. 

c .. JWO (2) ADDITI.ONAL CYLINDERS SHAL.L BE'. BROKEN AT 
2.8 , 56 , AND 90 DAYS AFTER CONCRETE PLACEMENT. 

5. TEST ING PROCEDURE , 
q; EACH SPECIMEN .. \'I.ILL SE SUBJECTED TO MONOTON!C 

c<'iNCENTRIC,LD:io.lliNG, (THE APPROPRIATE RATE OF 
LOADING IS TO !jE DETt:RMINED AND AGREED i:o PR!OR 
TO TEST! NO.) . . 

b. SPECIMENS Ai, A2, .AND A3 ~ILL BE LOADED. UNTIL 
FAILURE:. . . 

.c, SPECIMENS ~1,. 82 .• AND .63 .VIJLL SE LOADED UNTIL 
THEY HAVE REACHED THE ACCEPTANCE CFUlE:RIA ONLY'. 
ADD!T!ONAL LOAOlNG MAY BE APPLIED AT THE OWNER''s 
SOLE D l SCRETI ON. 

'6 cTESi ACCEPTABILITY CRITERIA 
a. CITY TEST SPECIMENS 81, B2, & 83.. EACH TCST WILL 

BE DEEMED SUCCESSFUL lF. THE AYERACE OF THt TWO 
AXIAL STRAIN DEVICES REACHES 0:6%, 

7 , BAUCR ID EQU JVALtNCY TESTS 
. . a. BAUGRID QUALITY CONTROL TESTS 1-S AS SHOWN !N 

SK.:.02 VI l LL BE PERf'OR!~ED ON THE lf4 BA\X}RJ OS USED 
U,, lt!E TEST SPEC I MEMS, AS WELL AS. REPP£SENTATIYE 
#5 BAUCRIDS TO THOSE BEING USED AT THt 301 
MISSION'STREET PROJECT. . 

b' S\JCCESSFUL COMPLETI.ON OF THESE TEsrs \'/[LL BE 
DEMONSTRA T~D IF THE.· #4 BAUCR! OS AND #5 SAUCR IDS 
ALL PASS THE ASSOCIATED. ASTM AND BAUGR!D QUALITY 
CONTROL MANUAL CRITERtA. . - . -

·-

I 
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MIDDLEBROOK+ LOUIE 

Structural .Engineers 

CLIENT: 
PROJECT: 301 Mission 

CL ENGR: 

sfo&Informatfori::. 

.. F.f. El . F. F. EL. H (fi:}Are9 (W) Perimeter (ft) 

62 645 '- Q" 645.00 17.25 .. ·13547. 482 
61 " 627'..: 9" 627.75 11;00 13647 482 
60 616. - 9" 616.75 1t75 " 13647 482 

605 T - 0 11 605.00 1.2.50 1364.7 :482 
.· ·· ..... 5f!2 • - .. 6 " 592.50 12.50 .1-3.64.7. .. .482 

57 ... 580 • ..: 0 ,, 580.00 10.75 13647 482 
56 569 l - 3 " 569.25 10.75 13647 ·. 482 .. 
55 558 T - 6 n 558.50. 10.75 13647 482 
54 547 ·- . 9'.' 547.75 10.75 13647 482 
53 - 537'::: an . 537.00 .10.75 •.. · 13647 .••.. ........ -482 
52 ·. .. 526 • .".: 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 " 493.00 10.50 . 13647 .. 482 
48 1482 ' - 6 " 482.50 '10:50 : 13647 482 
47 .• !472'~ 0" 472.00 t0;'.50. 13647 .. 482 

i 1461' - 6" 461.50 .10.50 13647 482 . .. . I• 46 
• 145.1 ' - 0 ., 451~00 10.'50 13847. 482 45 

44 . • i !44.Q ·.- 6 " . 440.50. 10.50 13~47 482 
43 ... 430' - 0 " 430.00 12:00 13647. 482 
42 418'.' :- 0" 41.8.00 10,50 t3647 482 
41 
40 •397 '.~ 0 '' 397.00 ·1;0.pO J3647 . 482 
39 ····· .. :386' - 6" 386.50 10:50' 13(347 ' 482 
38 ... ·; 1376 I.:. 0 II 376:00 1.0i,50 I 'l36.47 . 482 
37 ' 365 ' - 6 u .. 365.50 .tlJ~.50,; 13$4-1 •• .482 
36 355 I - 0 II 355,00 t€l}50, ~13647; ,I· ..... •·. 4_a:g, 

· 34 · · ··· ··· 334 ··- o " . 334.oo :tQ:so :' ~.1Jl!34.:f .·· .... ··· .. :48? 

32 :313 ' - 0" 313:00 10:.50. ·•· 13"647 . 482i: .. . . . .. , ...••.• I • -···. . •. 

31 .... 1302 ' - 6 ,, 302.50 10i50: ! 13647 . 482. 
30 ..... 1292 • - o " 282.00 J:d:5.o · jse:41. .. . .. 482 ' 

28 :271 ' .:. ... 0 "' 211:00 1:~t5"t!l . . 1.3647 ,482-
. 27 .. T260 1 

- 6 " 2.60:50 · 10.!S0 18647 482 
. 26 . !.250 I - 0. II 250.00 n.otQ:O, .:1.3647 482 
25 :239 I - 6 H 239.50 11.25, l 13647' 4&2 
24 !228 r_ 3 " 228~25 -~k50 J:3647 462 

One BUsh Street 
San Francisco; CA 94105 
415.477.9000 
Fax:415.477.i=J099 

JOB#: 6977 
DATE: 
E'AGE: _ ... 1 oU 



MIDDLEBROOK+ LOUIE 

S tr u ct u: r a I E n g i.n e e r,s 

CLIENT: 
PROJECT; 301,Mission 

. ENGR: CL 

Story information: 

Level F.F. EL F.F.EL .. H(~) Arf3a (tr) Perjme;tec(ft) 
23··· ... 218 ' - 9." 218.75 9.50 13647 •. 482 
22 ' 209 ' - :3 " 209.25 9.50 136471 ' 482. 
21 ,,.' .. ,J 99 ' "":__R ·~! _.J f;l9.-75 . 9.50 ... 136.47, I' 482 
20' .. 482 
19 ',''' 180 I - 9 '! 180~75 - 9,50 - 13,647; .. ·.•.·· -4s2 
18 171 ' - 3 " 171,25 9~50 '1'3647. ! 482 
17 .161 ' - gu• 161.75. _!;L50 . 13~4-7: i!82' 
_16 .... 482 
15····-··· 
14 : .... 133 I_: '3 n 133.25 '~;50 1$6471' 
13 123 f - 9 " 12~]5 ' 9;5,0~ .. 13647 ···4a2 
12 .. 114 • - 3 " 114.25 9J~o.: 13647 482 
11 

! 10 ' 95' _:' 3" 95.25' 9"50 ~13647 .. · .. ·· ,. 482 
9 85 ' - 9 If 135:75 1.9~150 136!47 ' ·····-· 482 

.• 8 76 I - 3 If 76.25 '9,5p 1.3647 482 

s ··· 47 • - g " 47.75 ·::9;50 13047." Aa2 
4 38 f - 3 " 38.25 ' '9;~0 .• 13647 48.2 
3 28 ' - 9 II'~ 28.75 ,·,12.11 ...... 13647 .. 482 , 
2 ___ _: 16 ' - 7 " 16.58 1JL$8 1364.7 482 

One Bush Stteet 
San Francisco, CA94105 
415.477 .. 9000 
fax415.477.9099 

JOB#: 6977 
DATE: 
PAGE: 1of1 



301 MISSION STREET, SAN FRANCISCO 

PEER REVIEW 

1 ~· The L-shaped columns will be in torsion for frame action along axis 2 and axis 1 t, 
Consider torsion fqr desfgrt. 

2. The L-shaped columns support outriggers ofthe prime lateral system. It shouid 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 r:noment resisting system. (See section 
1633.2.4.1) 

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

4. Atone side.of shear wall at line0.5, 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 c~lculat1ons that ground floor diaphragm behave as a rigid c:!iaphragrn transferring 
forces to the perimeter basement walls and to the core. Possible reverse shear might 
happen inthe 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 
~equirements to deliver shear to thesewalls; 

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

9. At 9' deep mat on piles, hpw is the modulus ofsubgrade 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 <:lifferehtial shortening in columns and walls will produce i:lddltlonal significant moments 
on outrigger beams. Is there a mechanism to relieve them from these. forces? 

12. Optim!ze Pff slab thickness at all locations. 

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

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



10. a. 

b. 

C. 

301 Mission Street, San Francisco 
Peer Review 

M + L Job #6977 

Columns tranMer at znd floor line H with sloped column at 15
t floor will create 

adclitional. lateralcomponent on both levels that will require beams and slab 'between 
frames to be designec;J for additional axial force. 

Very deep column section ~" 261 deep will act as a stiear 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 discQJJtinuous shear wall that should be considered. 

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

Drift check shoulcj inclQde accidental torsion. 

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

19, AU 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-ffnear time history analysis should be performed to:investigate performance of these 
important elements and bring factor ofsafety for them to a desi.rable level. 

(E:\6977\Peer Review Commen!s.doc) 



301 MISSION STREET. SAf\fFRANCISCQ 

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 wlll 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 fo_r total area. It 10.oks excessive. (It is #11 @ 4.3" 
EW~ T&Bfor 8' mat.) 

4. Atone 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 basementwalls at A 1 and K. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphragm transferring 
forces to the perimeter basemt3nt walls and to the core. Possible reverse shea'r might 
happen in the basement and in the core walls below. 

6. The mid-rise and the high-rise towers are joined atthe ground floor and Bt levels. The 
high-rise tower has mat with piles roore rigid than mid-rise 5-story basement. Verify 
defo'rmation 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 ¢ompafib11ity 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. At91 deep mat on piles, how:,is the modulus of subgrade reacti~n 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 iri columns and walls will produce additia.nal significant moments 
on outrigger b~ams. Is there a mechanism to relieve them from these.forces? 

12, Optimize Pff s!c:ibthickness at all locations. 

13. Main tower mdment frames are aU 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 cnonc..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 
Peer Review 

M + L Job #6977 

Columns transfer at 2nd floor Hrie H with sloped column at 1st floor Will create 
additional lateral component .on both levels that will require beams and slab between 
frames to b.e designecl for additional. axial force, 

Very deep column section - 26' deep will act as a shear wall and attract a lot of 
additional sejsmic IQad to this frame. Careful considerations should .be taken to 
design this transfer cQlumn for aH applied locid$. 

Sloped column should be Included in the building model. 

16. There are A 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. 

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

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

Drift cht:!Ck 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 Ffies\Senl\PeerReview Commenls.doc) 



From: 
To: 
,Date: 
Subject: 
Attachments: 

HARDIP PANNU 
Jack F. Moehle 
1/10/2007 5:07 PM 
Re: 301 mi5sion final letter on column test criteria ,.. 
ML882Lpdf 

ihave attached therevised letter~ 
Hardip 

>>> "Jac;k p, Moehle" -s;nioellli'=·:(j\benceley'edu> 1/10/07 4:27 PM »> 
. Hardip ·' ·· · · · · · · 

I trust you have been following the exchange regarding testing; Vf e can discuss. iF you like on the phone. 

DBI wants us to get a letter regarding the acceptance of the column test:s. The letter you .have drafted is fine, and I am Willln9 to 
putrriy signafure 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 
remo\iing the. word "drnft." 

In discuss[ons WithDerrick1J:ie. indic;ates a willingness/interest to run the tests to failure, proyided he has an assurance that 
observations beyond 0.71% strain will not be used as a basis for denying acceptance o(the: Baugrids .in columns and waifs' One 
option would be to insert a sentence someone wl:iere in the letter as follows: · 
''The undersigned encourage that the project sponsors permit testing beyond the agreed-upon longltudlnal 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 tesfs to failure will. enable us to see whatstresses the Baogrids can develop in 
situ, wh,ich.is valu11ble for judging the beams. 

Jack 

Jack P. Moehle 
email: rno~hlefciiblirkeley.e{fo 
cell:. 510-407:6124 · · · · · 
office: 510-642-3437 



MIDDLEBROOK + LOUIE 
Structurol Engineers 

December 16, 20D5. 

Chris V~ughn-Hufberl: 
Millennium Partners 
735 Market street, 3m floor 
San Francisco, CA 94103 

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

One Busfi Street 
Suite250 

Son front;:isco, CA 94104 

415.477.9000 
fax415.477.9099 
emoil ml~ox@Mpluslcom 

Joson J.C. Louie, S.E. 
Ronald f. Middlebrool<, S.~ 
Hardip ~S. Pon nu, S .. E. 

Rober! D. McCorlney, S.E. 

Jeppe lorsen,.EUR ING, S.E. 
Navin R. Amin, S.Eo 

CHB.~s~ .w?.ft<lve completed our review regq:rd(Jig the 1rJ1p~(;t 9(~h~ ~rjoi:i.n.g <ind about 1 O tO. i 2 feet 
of'e>;C~\:'qti¢n 9n 151. Fremont Street CACIBANS building'-. Th$ ~xte:11t of reY)~w w.as lirrifteP, to the 
~ffeqt of $rqnhg 2~d gxqavation work limited to the<flouc:!ecj g[??'·~hQ'fJn offthfl a;ijach~d sl<~tclj;.Qtfr' 
reyi~w wa~ bas$d·On the followir:ig drawings that Were made ~yallaplE:l_ by Millennium Part[lers. The 
drawings were labeled as "SAN FRANCISCO OAKLAND ,E\AY' .BRTQGE RECONSTRWCTlON 
DIVISION OFFlci=s": 

Sheet No. 

2 
3 
5 
6 
12 
14 
15 
16 

May 19, 1960 
May22, 1958 
May 23, 1958 
May 19, 1960 
May 26, 1958 
May28, 1958 
May28, 1958 
May28, 1958 

Based on our review of above drawings, we believe that there will be no structural effect 0£1 the 
building from sholing and extay::ition work. there may b~~c:Jrfi~ settlemenfoue to :vibrations Jhcitare 
caused when ·tne.shbr:iqg is dfiy~n Into the ·ground, W§l '~uggMLtf)c1t the contractor should monitor 
the. area ih the nearby vrdnify for potential settlements. · · · · ·· · · ·· · ·· · 

CHRIS, 'et us know ifyou )JaVe any quastions. 

MIDDLEBROOK+ LOUIE 

t:1ft.···· 
Principal 

1-ISP/rhc 

f-:IPANNU@MPLUSLCOM 
www.MPLUSLCOM 

(H:IADM!N\Jobs\6977\Corresl12TG05 Hui be doc) 



STATE OF CALIFORNIA ·DEPARTMENTOFTRANSPORTATION 

GERTIFICATION OF STRUCTURAL EXPERIENCE 
TR-0133 l.f.JEW, 02{2004J 

Hardip S. Parinl.) Sjructural 
I, . •.· ~··~ <-· -·"'-"--,C-~----=-----"--,.,.~i. a licensed ----~....,-,---~-----,,---. Engineer 

STRUC1URALJCIVI~ 

in the State ofCafifornia, attest to, that I anl/ was responsible for the plan set design and 

preparation of calculations for the project described as--,-,,-=o-,,---'-'--~ci~ty~h~e-ig~hts-'-'--'---~-'-

STREET ADDREss or OISTf\ICT /C()UNTYt.ROUTE I P()S.T MILE 

Cr:7rtffy and attest to, that ' have five years or more of experience in 

Structural plan set design and preparation of calculations, 
SUB-STRUCTURAL/ STRUCTURAL 

to include 
Strucfural Review Approval 

,_ -.--o:···· - - . - - '-· -- -----.- ·-- -, 

STRUqlJRAl REVIEW AJ'PRPVA(, SUB~TRUCTURALREVIEW APPROVAL, JUNNElS.TUNNEl. SlJPf>ORT sYSTEMS, ORSTRUCTURAl FALSEWORX 

Li$t prior projects of responsibility: 

Highland 1-jospit;:il, Oaklan.d. California (510)452-2118 

PROJEcTNAME CONTACT NUMBER 

FranchiseTax Bpard, Sacramento (925) 558-1900 

CONTACT NUMBER 

621 Capitol Mall, Sacramento (41 q)356-8625 

PROJECT NAME CONTACT Nl1M8ER 
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.30:1· M-JSSlON'STREEf','SAN FRANCIS.CO 

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. swpportoutriggers of:tb.epril"J1e lateral system. lt should be shown 
Jhat pa-rtidpalionpr fafftire of the more Jig(d' efe!Tlent wlll not impair the vertical and l~te.ral 
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 fot8' mat.) · 

4. At one side of shear wall atl.ine D.5, a ramp that has an opening in the diaphragm. Clarify 
how the she.ar wi.11 travel to both bas~ment waHs at A 1 and K. 

5; Verify; by calcuf(!ttonsthat'groun('j floor diaphragm behaye as a rigid diapl]ragm transferring 
fbrces to the p$rlmeter l:iasememt walls and to the core~ Possible r(;!verse shi::iar might 
ha:pRe:n in the basementarict in tjiecore,1,val!s below. · 

6. The mid~rlse: and the high-riSe fovyers are .:joiriecl at th'e gr()Ufidi floor and B1 levels. Tl;lg 
higl1:-rise. toyver h~s m(3t With piles more rigid than. miq.::fisa 5,,story basement Verify 
deformatkm,cor:npatib,iliJ}l: ang cimount 'of base shear that y;tHl be i:eslsWd by piles.. · 

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

8. Setl[E;lrnent compatibility betvveen high-rise on piles and mid-rise on mat footing' total 
settlement tor both could be different, but there is ground. floor slab witnout 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. J!,;91·g$ep pile. cap tE'.itttiired infuU building area? There are areas where <lepth could be 
·,gr~~ilY rE1d~cecL (K-H' for:example} · 

11. The differential shortening in columns and walls wm prgr:Jyce acfditional significant moments 
on· outrigger beams. Is there a mechanism to reHEiMi::fthem fror:n these forc?s? 

12. Optimize Prr slab thickness at all locations. 

13.' ry19)n towermomentfuimes are Cill single bay fn:im~.·that are nbLeffective. Some of the 
bays car:i'

1
t be cqosjdE3tbd as a fram~ because ·sl~~P span to deJ?tb is less than. 4 ~ for 

example 80403. · 

14. Pleas~ pr~Vicle design criteria for outrigger b~i-r1s/ Aria. they designed as a "deep begm" 
wftha ·cx:inslder_atior{for non-linear strain distriputkm. Wtmt forces will be considered' for 
designing columns that get forces from outrigQer:s? 



301 Mission Street, San Francisco 
Peer Review 
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15. a. Columns transfer at 2nd floor line' H with sloped cc:;,Jymn gt 1st floor will ~create 
additional lateral component on D()Jh levels that will requ,ire beams and slab betvveen 
frames to be designed for additional axial force. · · · 

b. Very deep crilt1nit1 section - 26' deep will act as a .sheaf wall and attract a lot of 
ad.tj\tronal §eism[Cc load to this fram?, Careful considerations should be taken to 
desi9n this transfercolumn forafl applied loads. 

c. Sloped column should be included in th.e 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, 

besJgn criteria on drawings describes dual system, shear wall with SMRF; and R = 
8!5. Mid:.;r:ii:Je building has no SMRF. This building also has vertical ,struc.tural 
irregularities such as ~iscontlnuous shearwall thatshould be c:o.nsidered. 

Code equations 30-6 and 30:..7 need not be considered fordri~ check. 

Driftc;h~ck should. include accidental torsion. 

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

19,, All pWtrig9,~rs are unusOal ifi sh;=;lpe and can't be clearly, desfg,11~!:1 as a deep beams or 
d.lsc;ontin~pu~ ~hear walls. 13a~~d 011: tbeir impoJjC1h~ for overall stability of the btiilping' 
non'.'llnear time histqry analysis should .be perfoniWdJo investiQaleperforrnance of these 
impomint ~l~rnenfs ~::n;id bril)g factor of sak~ty for tJi~rn tq q desirable revel. 

'~-•~,--~~"•- '"" "~Hlnn~\H,;rrlln\Mv Documents\301 Mission\Sent\Peer Re,view Comments.doc) 



DEPi\RT~NT OF :SU1L:PING INSPEC'fION 
City & County of Sl\n Francisco 
1660 Mjssion Street, 2"d Floor:, San ..Francisco, California 94103-2414 

December'(}, 2006 

Mr. Hardip P;mnu 
Middlebrook+ Louie 

. One Bush Street, Suite 1300 
San Francisco, CA 94104 sent via. email: hpanilu@mplusl.com 

Subject: 301 Mission Street (PennitApplication Nos. 2002/1023/9696 & 2006/0926/3344) · 
BauGfid® Reinforcement 

Dear Jack; 

Thank you for your coritinuedwork in peerreviewingtheuse ofBauGridreinforcement at the 301 Mission 
Street project.. At this time, our original charge to the Structural .Peer Review:Panel (SPRP) regarding the 
review ofJ3auGrid reinforceinerit ha8 changed. Previously, the Engineer ofRe¢ord (EOR), DeSimone 
Consulting Engin~s, requested a review of the BaiJGrid reinforcement. as a one-to-one substitution for 
conventional stirrups and .tie reinforcement in columns, beains, and shear walis. It is apparent from the 
studies to <latethat the adequacy of th~ Ba110rid reinforcement as a one-to-Qne &ubstitution will be difficult 
to prove and beyondthe planned scope of testing, Consequently, the Department ofBuilding Inspection 
(DBI) is req11eSJ:ing the SPRP to continue their review with a modified c~atge; · 

·DBI respectfully.requests that the SPRP review the use ofBauGrid reinforcement.in compression 
dominataj. members (columns and shear walls) based on aperformanc~ criteria developed by the EOR 
reviewed and agreed upon by the SJ>RP ,. ap.d approWo py DBL The perforniance criteria shall be based on 
expected bmldlng performance for a Maximum Considered.Earthquakeincluding orthogonal. affects and 
a:n appr0priate safety factor. 

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

Cc: Amy Lee, Acting-Director 
Wing Lau~ Deputy Director 
carlaJohnson, Actfug.:.Deputy:Director 
Y?U Yan Chew, Gary Ho, Howard Zee, C.S. Hwang, RaymondLui, DBI 
Dan Lowrey, Tam Chiu, DBI . 
Jonathan Rothstein, Senior Project Manager, Millennium Partners 
Steve;: Hood, Project :Manager, Millehnil.im Partners 
DerrickRoorda, DeSimone Consulting Engineers 



2.0 r...._........--~~~___,--r-"----v-~~;;...;;....:_-'-T~~~.;..,.._.;.;~~~~~ 

-ti} 
~ 1.5 
i5 
~ UJ, 
..J 

-~ 1.0 
0 
< 
..J 

C2 
t; 
w Q.5 
e; 

0.0 
0.0 

Damping Ratio = 5% 

~ "1 ;Q 2.0 

Note: MCE has a 10% probabl!lty of exceedance In 100 years. 

,~, 

--
3.0 

PERIOD (seconds) 

--' 

----.Ground Surfa~ 

• • Basement 

_. •2001 SFBO MCE -Sd 

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

4.0 s:o 

301 ·MISSION. ~TREET, 
San Francisco, Califorhia 

!""'* 

RECOMMENDED SPECTRA· MCE .. 

6.0 



,_,, 

J()b No. 3157.02 
By:RC3 

301 Mission Street 
10 percent probability. of Exceedance in 100 years {MCE) 

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

,II period(seconcfs} _ · ~I · , -Gro.undSulf~C:~ · .. ·-!: Basement 11· 

I . 0.01 I 0.600 :I 03ss I 
0.1 I LOis s · " 0.711-
0.2 I L360 ' I' '' l.019 

II 0.3 I, 1.435, •. J 1.136 
0.4 - I 1.413 t . - - -~ 1.144 

I_ o.s I 1.364 I - 1.129 
' . ' 

I noi;~, . I -~:~~ , - nf ·~:~~~ 
2.Cf !I, · 0~616 I 0.616 
3.0 'I 0.384 J 0.384 
A.a 1-- - 0~26s · ·1 · o.26s 
5.0 'I 0.2-14-=-=----1- = --- -0~214 

6;0 I 0.179 - I - 0.179 

~SHA based ,,mWorking Group 2002 Seismic Hazard Model 

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

·'.} 

,,1 

Treadwell & Rollo, Inc. 
8:2p AM, 11140/2006 



PRELIMINARY REPORT 
WIND'-INDUCED STRUCTURAL RESJ>ONSES 

301 MISSION STREET 
SAN :FRANCISCO, CALIFORNlA 

Project #04-1(}33 
August 20, 2004 

Prepared By: 
Rowan Williams Davies & Irwin Inc. 

650 Woodiavm Road West, Guelph, Ontario, Canada NIK JB8 

·Matthew T, L Browne, P,Eng,, Senior Engi;neer 
Jpnathan R Lankin, P.Eng., Project Manager 

Wind tunnel tests to deterrhine the wind-induced structural responses for the proposed 301 Mission 
Street towerin San Francisco, California, have been completed. This report providt2s the preliminary 
results, The objectives of this study wer.e (i) to provide data on the wind-induced forces and 
mo:rnents for the structural design of the tower, and(ii) to determine thewind-induced ;:i.ccelerations 
at the top occupied floor of the tower. 

The model studywas carried out using the high-frequency force-balance technique. The tests were 
conducted on a l :400 scale model of the building ill the presence ofail surroundings Within a full­
scale raclius of 1600 ft in RWJ)I's boundary-layer wind tqnnel. Beyond the modelled area, the 
upwind terrain was simulated appropriately for each wind direction. The tests were conducted for 
the following three configurations of surro1lndings: 

Configuration l: 

Configuration 2: 

Configuration 3: 

3-01 Mission Street development in place with all existing 
surrounding buildings. 
301 Mission Street develqprp.ent in place with all existing and future 
(Trans bay redevelopment) surrounding buildings, with the Trans bay 
Tower at 550 ft. 
301 Mission Street development in place with all existing and future 
(Trans bay redevelopment) surrounding buildings, with the, Trans bay 
Tower at 800 ft 

Details oftesting 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. 

Pl:eliminary Report.- Wind-InducedcStructuial Responses~ August 20, 2004 
30 l Mission Street - San Francisco, California - Project #04-1633 Page 1 R\Mll 



.The results have been analysecl including the effects of the directionality in the San Francisco wind 
dimate. The stl.1tistical wind climate model used to determine the predicted peaks was based on local 
surface wind meas~rements taken at San Francisco Intemation;al Airport. This statistical model of 
the local wind climate accounts for the variability ofextr:eme wind speed with wind direction. The 
wind climate model was scaled so thatthe magnitude of the wind velocity for a 50-year return period 
corresponcis to a fastest-milewind sp,eeq of 70 mph at 33 ft above ground in open ~errain. This speed 
corresponds to the value identified for the San Francisco area .i11the 1998 California Building Code. 

Wind-Induced Forces and Moments 

The overl}ll wihd~indt1ced overturning moment1>, 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'withthe structural 
engine.er, the loading provided considers only the wirid loads acting 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 dev:elopment, putside the tower footprint, are not 
included ih the .results presented in this report. The coordinate system and reference axis used to 
define the forces and moment!> .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 stnictural 
engineer. 

Note tl}.at the wind loads provided in this report include the effe<,:ts of the directionality in the 
local wind climate; These loads do not contain safety or foad factors and are to be applied to 
th~ building's structural system in the s.ame 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~· These loads represent theworst:-case results from thethree test 
configuratrQns. The load distributions were determined by c,onsidering~the effects of both the mean 
and dynamic wind loads for representafrve wind directions producing high loads in each of the x, y, 
and z (torsional) directions. 

lri using the predicted wi11d loads from Table 3, it is· important to consider how the x, y, and z 
(torsional) components of the wind. loa4 should be combined when applyil).g th~rn to the structure. 
A set of recommended load combinations are prqvided in Table 4. There are basically 24 

combination!> iii the table which represent each of eight possible sign sets(+++,++-,+-+ etc.) with 
each of Fx; Fy, and Mz reaching their individual foaxiinUl11 .. percentages for that sign set. As an 
example ofapplyingthe conibinationJactors, let us consider Load Case 1 of Table 4. Tliis load case 
requites the application of+ 100% pf the Fx floor~by-floor loads, +60% of the Fy floor-by-floor 

Preliminary Report~ Wind-Iriduced Structural Responses -August 20, 2004 
301 Mission Street - San Francisco, California - Project #04~1633 Page2 



loads, an.d +45% of the Mz floor-by-floor loads from Table3. It is recommended that allload 
cases be cons~dered for overall structural ~esign. 

Deflections, 

Defl.ecti.bns have not been. specifkallyevaluated in this stu:dy. 1'formal1y the structural engineer 
evaluates floor-to- floor and overall defiections by applyingthe wind load distributions derived from 
the wind tunnel tests to a structural computer model of the bui.lding. These deflections may theri be 
reviewed by the structural engin.eertoassessthepotel)tial forproblems iri wall systems andpartitions 
<lue to excessive shearing. 

Discussion ofAccele:r:atfon.Criteria 

The accelerations discussed herein arepeak vah1es expected tp 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 fp 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 tnilli...:g is 1/1000 of the acceleration of gravity). This benc;hmark is thus a value that on:e 
would not want occurringtoo frequently in a building. However, it is not realistic.to require that no 
accelerations ever occur above this level and so criteria have been developedthatrelate acceleration 
level to various frequencies of occurrence. 

The first building code document. to give guidance on building motions was the National Building 
CodeofCanada{NBCC), Itsuggested th.at 10-year return period accelerations in the range ofl.0% 
to 3.0% of gravity (10 to 30 milli-g) were acceptable, with the upper end of the range being 
appropriate for officebuildings and the. lower end for residential buildings. Many towers constructed 
during. the l 980's and 1990'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 ccommonlyused acceleratiqn c.riteria were tQ use a 10-yearlimit of between 2,0 and 
25 miUi-g for office buildfogs and approximately 15 to 18 milli-g for residential buildings. For the 
301 Mission Street tower, in view ofitsresidential usage, a JO-year.criterion ofabout 15to) 8 milli­
g appears appropriate accordingto these traditional criteria. 

Research. conducted· subsequent to the intr:oPuction of motion criteria. in the NBCC indicates that 
peoples' sen_sitivity to motion becomes less as .the natural frequency of the building becomes lower 
(atleastih the range of interest fortallbuildings,0,JHz to l;O Hz). Thisdependenceisnotreflected 
in th~ N"BCGwhich provides a single set 0f criteria l:)aseq onresults for frequencies primarily iii the 
range 0 .15 to 0 ;3 ·Hz. The criteria suggested by the futeniational Organization for· Standardization 
(ISO) d.oinclude afrequenc;y dependeil.GY and set limits.where approximately 2% of thos~ occupying 

Preliminary Report.- Wind-Induced .Structiiral.Responses - August 20, 2004 
30.l Missipn Street- San Francisco, Cl)lifooµa - Project 7!04-1633 Page3 



the upper thirciofa buil9ing may objectto its motions. Also the ISO criteria generally use a shorter: 
retumperiod than 10 years (i.e., 1 and 5 years). R WD I estimates the corresponding 10-year criterion 
to be about 1,2 times the 5..:year criterion. Pot residential buildings it may be. desirable to be 
somewhat lower thart t]le ISO criteria. 

The predicted wind-induced accelerations atilie top, occupied floorcof the 301 Missipn Street tower, 
taken as the "60" level (592.50 ftabove the "BASE" level), are summarized in Figure 6. These 
accelerations represent the worst-case results from the three test configurations. Figure 6 also 
prese:nts various acce:leration criteria as described above. The peak tptal .accelerations weI"e 
determined as a function of return period forthe provided building masses, frequencies, and an 
overall dampingratio of2% of critical. The tors.ional acceleration component:W;:ts calculated at a 
representative distance (47.9 ft), equal to the.mass radius of gyration ofthe upp(':rfloors, 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 1, 5, and 10-year return periods. The 10-year accelerations are also within the commonly 
used criteria.ofl 5 to 18 milli~gfor 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 iss:ue and typically not a. safety issue provided the 
associated deflections are accounted for in the structural design and the cladding/glazing syst~m 
design:. 

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

~l'ieliroimuy Report - Wind-Induced Structural Responses -AuguSt 20, 2004 ·· 
301 Mission ~treet-San Fr!IT);cisco, C:alifornill- ~roject#04c1633 Page4 
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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 

Configuration 
My(lb-ft) Mx(ib.,.ft) Mz(Jb-Jt) Fx (lb) 

I 7,Jle+08 5.00e+o8 3.84e+07 

2 7.64e+08 5.14e+08 5.25e+OT 

3 7.67e+o8 5.22e+08 5.49e+07 

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

(2) A total damping ratio 0(2.0% of critical was used for structural load talcula~ions. 

(3) The above loads are based on the structural properties providedbyDeSirnone Consulting Engineers, 
PLLC .on July 22, 2004. The natural bui.lding frequencies were as follows: 

Mode 1: 0.226 Hz. (primarily X) 
Mode 2: 0.230 Hz (primarily Y) 
Mode 3; 0:236 Hz .(prirnari\y torsion). 

Wind~Indi.ll)t:d Structural Responses - Augu;t 20; 20.~0~4~'-'--~~~~~~~~-"'~~· :.----·--_, __ -_-
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Table 3: 50-Year Return Period Effective St~dc Floot.,.by-:Floor Wind Loads 
Acting on Tower - Worst-Case Results 

: 

' 

.. .. 
. ' 

Floor 
Level 

BASE 
2 

3 
4 
5 

. '-

6 .... · ,. 

7. 
8 

. 

9 ··- · ... ,. 
10 

12 
13 

Height above 
Base Level 

. (ft} 
o.oo······· 
15.00 .. ·- ... 

.. 28.00 

37.75 
.. 

47.50 
57,25 
67.0.0 
76:15 
86.50 -

96.25. 
·. ,106:00 

.115.75 
125.SQ 

Fx 
(lb) 

9700··· 
18500 ... 
15400 

..... 

l~.60,0 
15600 
15600 
15600 

· 1s500 
15500 
15500 
15400 . 

15400 
_ 15900 

Fy 
(lb) 

.. 7800 .• 

. .. 14.500 ···.·· .. -
. 1180.0 

... ,10100 
10100 
10100 
10100 
10100 
10100 .· 

10100 
lOIOQ _ ... 
10.100 
10100 

Mz 
(Jb..:ft) 

75000 
.183000 ... 
· rn1000 . I 

205000 •: 

226000 
. 

247000 ------

266000 
283000 
300000 
314000 ... , 

327000 
340000 
3?9000 ... 

.... 14 _135.25 17800 10900 401000 
.... 15 146.63 18700 11200 431000 

... 

156;38 18100 --· .. uooo . ·. 439000 
17 · .. · · 166.13 18500 ,,, ·' 11400 452000 
18 175 .. 88 .... ·· 19000 11900 471000 .. 
19 185.63 19700 12500 497000 .. 

20 . i .. 195.38 2()40Q. . .. 13000 ~21000 __ 
__ -- -- 21 205.13 21200 13600 545000 

22 ... ·· . 21900 .... 14200 57200Q 
,--- 23 ----- ..... 224.63 22800 14800 599000 

24 .... ··. 234.38 23600. 15400 627000 
25 244.13 .· ZA400 ..... - • 16000 654000 
26 

., .. ... 253:88 · ..... 25200 .. ···16600 .. I; 682000 
··-

,27 263.()~ .. . 17200 - - 7_10000 
28 : 273.38 26900 = ~ 17800 .. . • •. 738000-

·: 
29 283;13, 278DO I 18400 ,1: _766000 ... 

28600 . 30 --------·· - ' 292.88 19000 I ,, 79400.0~ 

11 ··· 302:63 · - r 29soo ... -·· _ 19<500 ...... · .· ... . 823000 
31.2.3K. ..... 3040:0 .... ··.· ' .... .20300 852000 

·'1--~~3~3~···=··~·~··-+-=;~r-~_2_2_~1_3~··-··.·_··.__·~_33_4_0_0 __ -+·~·-·~2_23_0_0~···---'+'--'-'~9_3_3~00_0~.-"--'-l .. 
34 .. · . 333.50 - 34200 .. 43700 ·- ... •. 1004000 

. I 35 343.25 33200' ' 23000 ... 997000 ... 

36 -· I: 3?3.{)Q .. . .. - 33300 ' .. · 23100 .... 993000,, .... I 

37 -362.75 33800 23400 1004000 ........ 38 ... 372.50 i 34700 
-· 

24000 . ·' l-033000 
382,2~ I 35600 

. 
... 24600 1063000 

··········- 40···· .. ,·.·· 3.94.do· ,, 36500 10.94000 .... ! 

41 - -- 40L75 .... 37200 25700 .. .. 1110000 

Wirid"Iiiduced.Strucfufal Responses ~August 20, 2004 
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Table 3: 50-Year Reti..rrn Period Effective Static y1oor-by-Floor Wind Loads 
Acting on Tower - Worst-Case Results 

- -- ·----··"-~"-- - ---- - -- -

Floo.r Height a:fiove. ·--- Fx F)'- Mz 
Level Base Level (lb) (lb) {lb-ft) 

(ft) -- -- 42 ____ 41}.5.0 -_-___ 38"100 ·-·-·-1 26300 1_14000_0 
43 421.25 39100 26900 1170000 
44 431.00 40000 27400 1200000 

! 

--- - 45_. __ --- '-·- :440.75 - 40900 28000 1231000 
1-

' 
''•' 46 450.50 

-
41900 28600 1261000 

47_, _____ . 46025._ 42800 29100 1292000 
-- --

4S_. 
_-_ -- 410.00 -- 43700 ----- 29700 - 132300(f --. 

49 479)5 - __ 4460Q 30200 1354000 
50 489.50 45500 30800 1385000 I 

5f 499.25 46400 31300 l416000 
- 52 ' I ______ 509:0_0 __ __ 48100 32300 1476000 -- --· --· _. .. 

--- ··: ' ' 53· - 518.75 --- 50400 33600 1566000 --

54 --- ' 
52~.50 -- 53200 .. 35600 1637000 

55 539.88 54300 36400 - 1646000 
56 550.29 53400 - 35600 1676000 
57 560.71 54300 36200 1712000 
58 571.1:3 -- -- 55300 . 36700 1749000_ 

_,_ - ··- .59 - - --
58L54 i 56500 37600 1788000 --

-- 60 592.50 60300 I 40400 1850000 - -- -

ROOF, -- 605.00 .: 84800,,_, 
- - ---- - 57lOQ _ 2363000 

UPPER Roop·· 627.00 
,_, .-,, 

- 50500 
- -_ 

36900 
---

5940(}0 
- --

Total 2.00e+o6- I l.34e+06 5.49e+07 ,,_<I. 

Noti:s: (I)' The loads. given 1n this table should be used with the !pad combination factors given in 
Table4. ' 

(2) The loads given in thiS table arf'. centered about the reference axis shown in Figure 2. 

(3) The loading provided considers only the wind loads acting on the footprillt ofthe tower 
extending down tngn1de through the atrium, 

Wind:Induced Structural Re8pohses - August 20~2004 -
301 Mission Street - San Francisco, California -Project#04-!633 Table 3 - Pa,ge 2 of2 



Table 4; R,ecommended Load Combinations for Simultaneous Application of 
Bffectiye Static Floor-by-Floor L.oads from Table 3 

Load Recommended Load Combination Factors of50~Year 
Combination. ' Return Petfod Wind Loads 

XForces 
: 

,: (F'J 

+100% 

2' +100% 
I +100% 

- ·--·:-·,;; ---

4 
-, - -- ... 

+100% 

5 -90% 
1: 

6 I -90% 

7 ~90% 

8 -90% ___ -_- _-_._ - -

- -
9 +55% 

10 +55% 

ti +30% 
-

12 +30% 

13 
-

-40% 
.. -.. -- ____ 

14 -40% 

15 -50% 

16 -50% --· -
··,-·- -

17 +s5%' 
- -

18 +.55% 

19 
' -

+55% 

20 +55% 

~30% 
o~_c - 'o 

22 -30% 

23 -30% 

-
-~3()% 24 

YForces 
(Fy) 

+60% 

+60% 

-,_, __ -··· -30% 
_ .. 

-30% 

+:35% 

+35% 

-40% 

-·- -- -40% 
+100% 

+100% 

-85% 

-85% 

+100% 

·. +l00% 

~85% ' 

,_ ;_' '-'+60%-· .. ;. 

-+6b% 
-30% 

+60% 

+60% 

.j6% 
-30% 

Torsional l\1oment 
(MJ 

+45%--

-30% 

+45% 
•- .. 

+30% 

-30% 

+30% 

-30% 
-------------- -· -----

+45% 

-30% 

+30% 

-30% 

+45% 

-30% 

+30% 

-30% 
" ,. - -- -- -

---- -
+100% 

' -90% 
- ., 

+100% 

-90% 
+ 10()3 ···--· •'-

~90% 

+100% 

-90% 

Note: (1) Load cornhinatfort factors have been .produced thra:ugh cqnsiderati()n. of the 
structure's response to various wind directions, modal coupling, correlation of~ind 
gusts and the directionality of strong winds in the local wind dimate. 

Wind~Induced Structural Responses - Auiust 20, 2004 
30 I Mission. Street - San Francisco, California - Project #04~1633 Table.4 RWDI --- - 1.-,,- - "'··- -- ' 



FIGURES . - ' - ' - - ~ 



I 
.i 

I 

i • \' \ ""<'""-; \.\'.~~.-
' My \ \ II 
,\ '1 \\ \ l 

\ _"X \ 
' \ 

\ 
',.~ 

' ! 

71.5' 

J 

i 

.~ .. 

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

Co-ordinate System for. Stn1ctural :Loading True North Drawn by: 

0 : A.pprox. Scale: 1"=30' 

301 Mission Street- San Francisco, California Project #04'1633 Date.R~vised: Aug. 17, 2004 



0.1 

A ISO Criteria 

Commonly Used Criteria 
Range for Residential Towers 

1 
RETURN PERIOD (years) 

Return Peak Total ISO {3l 

Period Accelerations Criteria 

(Years)_ _ (milli-g) __ -~--Cmillicg) _ 

.5.1 ll.6 

8.2 16.1 

- .. 9,7 19.4 
-- {4) 

Notes:· 

(1) A damping ratio of2%ofcritical was used. 

I 
l. 

I 
I 

10 

(2) Accelerations are prec!icted at the "90'' level (592.50 ft.above the "BASE" level) at a radial distance of 4 7 /J ft 

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

(3) ISO is the International Organization for $taridardization, arid provides acceleration criteria for buildings for the 

l and 5-year return periods. 

(4) RWDI extrapolation ofTSO ciiteriato the IO-year retumpel:iod. 

(5) The commonly used acceleration criteria.range for a residential tower is 15to lS'milli-g at the 10-year return period. 

Predicted Peak Accelerations at Top Occupied Ffool' 
Worst-Case Results 

3.0 I. Mission Street - San Francisco; California Project#04-!633 Date:. Aug. 20, 2004 



October 23, 2006 

City and County of San Francisco 
Deportment of Bl.JildingJnspection 
1660 Mission Street, 2nd Floor 
San frdncisco, CA 94103 

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

DESIMONE 
NEW YOR!Z 

MIAMI 

SAH FRANCISCO 

NEW HAVEN 

LAS VEGAS 

Desimone Project #4069B 
301 Mission Street 

Re: Letter from H. Tom {City of SF) to D. Roorda (OeSimone), dated October 13, 200q; 
Re. 301 Mission Street (Permit No. 2002/1023/9696) BauGrid® Reinforcement 

Dear Hanson, 

peSimone hos worked closely and collaboratively ov~r the last week with Professor Jack Moehle 
from the University of California at Berkeley, and ProJessor Mwat Saatcioglu from the University of 
Ottawa. with a goal of developing a test procedure to demonstrate fhat BauGrid reinforcement is 
appropriate for use with l 0,000 p~i concrete in conjunction with the 301 ··Mission Street project. 

As a result of these discussions, we have agreed to fest three identical conc;rete column specimens 
as depicted in the attached sketch. As you can see, this specimen differs in a number of ways 
from thaf; which you described verbally in your letter of October 13. However, we believe, and 
both Proressors Moehle ahd Saotdoglu dgree, that this test specimen accuratelY reflects the 
actuai conditions being .used ot 301 Mi.5sion Street, and thot successful testing of this specimen will 
demonstrate the ade<:luacy ofBauGrid for this project. 

Please note tt:ie following; 

+ The l S'xl 5'' cross section is the same a~ 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 
efficienq as the cross tie configurations used in theodual project. We wiUwork With 
Profs Moehle and Saafcioglu to develop a testing procedure for the BauGrid material 
ih order to demonstrate equivalent performance bf #5 and #4 materials. We expect 
thatthis test will ,be simildr to those performedpreviously by Prof. Saatdoglu in which he 
oemonsfrated that BauGrids had sufficient ductility. to dct effectively qs c.onfinement 
reinforcing, 

• We propose to use 12-#7 vertical bars. This· represent$ a vertical steel ratio of 3.23, 
whk:;h is nearly two Jirnes greater than fhat in the boundary elements at 301 Mission 
Street. Note that a 12-bar pattern is necessary for use in conjunction with the 9-'cell 
Ba.uGrld configuration. · 

DESIMONE CONSULTING ENGINEERS, i'LLC 160 SANSOME STREET l 61" FLOOR SAN FRANCISCO. CALlfORN!A 94104 P, 415.398.5740 f. 415.398.9834 



',DESIMONE 
f'oge2oJ2 

+ 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 addifional time would be required to procure 
Gr. 75 #.Z bars. 

We have not yet concluded our d(scussion.s with Profossors''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 
specimehs will be adequate to demonstrate to SFDBL that Bau Grid is accepfoble for use on the 301 
Mission Street project. Upon receipt of this statement, we will fol'Ward this: information to the 
project sponsor and contrrn::tors so that fabrication of the specimens car:i begin immediately. 
As yoU and I have discussed, the tfrneframe associated with fabrication of the test specimens will 
be cor.itr:olled by the contractors~ .We will update you upon receipt of any and all. information 
regarding this timeframe. Pleas€')! 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 concems, please contact me directly at your' earliest convenience. 

o·ESIMONE CONSULTING ENGINEERS, PLLC 

Derrick D. Roordq, SE 
Senior Associqte 

Mr, 'Gqry Ho, City & County of SF 
Jonath(Jn Rbthstein,.steven Hood (Mlll€1nnium Partners) 
ML stephen Desimone, Dr. Ronald Polivka, Mc Njcolas Rodrigues (Desimone} 
Prof, Jack Moehle, l).C. Berkeley 
Pr(,)f. Murat Saafcioglu, University pf Ottawa 
Hardip Pannu, Mic:ldlebrook + 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 94.103 

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

NEW YORK 

MIAMI 

SAN FRANCISCO 

NEW H.AYEN 

LAS VEGAS 

DeSimone Project #40698 
301 Mission Street 

Re: 301 Mission Street (Permit No. 2002/1023/96'16) - BauGrid® Reinforcement Test Procedure, 
drawings SK-00 to SK-02 

Dear Hanson, 

Desimone has developed a testing procedure and qccyptance criteria that will demonstrate 
BauGrid reinforcement is appropriate for use on the 301 Mission St. project. The details are 
provided on the attached drawings sJ<~oo and SK-02 dated 11 /03/2006. Drawing SK-01, which 
contains details cis to the proposed ~auGrid 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 As.sociate 

Enclosures {3) ~Sheets SK-01, SK"02, and SK,-03 

cct Mr. (;ary f-lo, City & County ()fSF 
Mr Ray LiiJ, City & County of SF 
Jonathan Rothstein, Steven Hood (Millennium Partners) 
Mr.Stephen be.Simone, Dr. Ronald Polivka, Mr~ Nicolds Rodrigues (PE:JSimone} 
Prof. Jaek Moehle, U.C. Berkeley 
Prof. Murat Sdatcioglu, UniversitY of Ottawa 
Hardip Pdnnl1! Mit::Jdlebrook +Louie 

DESJMOME CONSl!L TING ENGINEERS, PLLC 160 SANSO ME STREET 16"' .FLOOR SAt< FRANCISCO, CAUFQRNIA 94 !04 P. 415.398,5.740 f. 415.398.9834 



PROCEDURE: 

1. TEST. SPE:C!M.ENS 
a, SHAKEDOWN TEST, SPECIMENS Al, A21 &/. A3. THREE 

(3) SPEC]MENS CONTAJNil'Kl BAUGRIO WILL BE BUILT 
PER Sl<-OL. 

b ,/(:l)'Y TESL SPECIMENS 81, B2, &i .BJ.. THREE (3) 
·;·spEClMENS CONTAINING BAlJGRID WILL BE BUILT PER 
iSK~o1. . · 

2. TEST INSTRWENTATibN 
~. ALL sjTJ:;)MENS(\V}LL :SE INSJ1'(,,~NTED WITj(lW.0 (2) 

AXIAL STRillN ~lE~S\JRE:~IENT•tJ'.ViCEs (LVDi's); Olf THE: 
EXTERl(lR AND .'0,':J.10i>~OS]TE 'SJJ:iR'> DF THE i'J('E:ClM!ON 
ACROSS.JHE TEST!~~ REGl()N~ 

b. ,AL'L sptt;)ME .. NS WlL,L BE 1NST.fl.U~lf:NT£O'.WI"J1l;-_n_No.: {2) 
:STRAIN:OAGES ON THE LONGJ!UD JNAL :R£INCU1'1CErttNT, 
'Tf;Jf::SE.GAGES I'll.LL 8£ PLACED ON OPRDSJTE: '$IOES'OF 
ni sPE.CiMrn. NEAR THE Lvors.· WITHIN THE~tEsnt-K> 
REC!ON, ._ .... 

c, ALL .SPECIMENS WILL BE It:/STRPMENltD WITH FOUR (4~ 
. STRAfN GACES .ON THE Tl'AJ-IS\IERSE REINFORCEMENT. 

SJRAIN GAGES ON THE TRANSVERSE 8AU3RID 
REINFORCEMENT WlLL. BE PLACt;D AS CLOSE AS POSS.~BLE 
TO TME WELDS. 

3, PURPOSE OF EACH TEST . . . . .... '· ..•. · , 
a. :SJ;E;l'.;.IM!;'t:iS Ai , /\2 '· o&c/\~'WlLL BE. TE:StED,,Yl-!El:/Tfl~ 

CONCRETE. s'rll;"/:tT!-IJIAS .'REACHED 'B,0()0 PS[. UlE 
f'\:)RPO,SE Oi;'.J"HE~E' .. .TESJS' WI LL $~ TO !A.\K~ ,SU;"\E Tl:ft:" 
1"F:,S'1',H·,iJ J".ROOEOtJRE rs Ul)IOERSTOOO P8l Of{ TO lcS~ ING 
1J:ii: C•ll'i!.E;SJ !IP~CIME:NS; , , _ ...•... '. 

b. Sf'E'0,11.!ENS 81, 'll2; .ld:l~ WILi. f>E ·J.ESTED'•\1\-lEN',, iHr 
¢6NORETE sn.El'i.llfH H/\S. R~ACl·~ c1i) ;ootLPS·I . 1ii£ 
ourc~~ ot. 11"..E.':>E srts1s ,Wt L~ orrirrt~~;r)NE O\F l:JP,OOR ID 
ts ,\CCEPIABL&.FGR l;ISt; ON Tl;E:· 30~ M1SS!ON STREET 
~P.QJ_ECli . ~- . . . . . . ........ . 

4. CONCRETE STRENGTH TESTS 
o. FORTY (40) CONCRETE CYLIN.DERS SHALL BE TAKEN FROM 

THE SM1E CONCRETE USE.D FOR THE TEST SPECJMENS, 
b. TWO (2) CYLINDERS SHALL BE BROKEN oN THE 57]1 DAY 

AFTER CONCRETE PLACMENT AND ON EACH DAY 
THEREAFTER.1.JNTIL_.THE CONCRETE REACHES J0,000 PSI., 
WHICH IS ExP:mri::p AT APPROXIMATE.LY FOURTEEN (14) 
DAYS AFTER Pl:A<;EMENT. 

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

5 , TEST! t-13 PROCEDURE 
a .. EACH SPECIMEN W1Ll BE SUBJECTEQ J:Q MONOTONJC 

CONcENTRIC L(\1\Dtt-.G. (THE Af'pRDPRfATE RATE OF 
LOADING IS 10 BE DETERMINED 'Af.ICL.~GREED TO PRIOR 
TO TESTti'l;.) .. ' •' ' 

b. SPEC !MENS .A1, A2. AND A3 WILL BE LOADED UNTIL 
FAiLURE, 

c. SPECIMENS 81, 82, AND 83 WILL BE LOADED UNTIL 
THEY HAVE RE:ACHED THE ACC.EPTANCE CRITERIA ONLY. 
ADDITlONAL LOADlt-13 MAY BE APPLIED AT THE OWNER'S 
SOLE DISCRETION. 

• TEST ACCEPTABILITY CRITERIA 
·a, CITY TEST 5PECJMENS 81, B2, & 83. EACH TE.ST WILL 

BE DEEMED SUCCESSFUL f F THE AVERAGE OF THE "TWO 
AXIAL STR[l!N DEVICES REACHES D.6% 

7, BAIXlR1D EOUIVALENCY TESTS 
a. 8AIXlR~D QUALITY CONTROL TESTS 1~5 AS SHOWN IN 

st_-oz WlLL BE PERFORMED t>N JriE Q4 BAUGR.TDS USED 
IN iHE' TEST SPE:C f MDIS, ~< W'i'i.CC AS REFRE SENT AT I VE 
#5 BAOO.RIDS. TO THOSE BEING USED AT THE 301 
MISSION STREET PROJECT. 

b. SUCCESSFUL COMPLETION OF THESE TE'.ST$ WILL BE 
DEMONSTRATED IF THE #4 BAUGR IDS AND 115 BAUGRIDS 
ALL PASS THE ASSOCIATED.ASTM AND 8ALX>RID OUAL1TY 
CONTROL MANUAL CRITERIA. ' 

'·PROJECT: 
301 MISSICN 

mLE: 
BAUGRID COLUMN JEST SETUP PROCUOURES 

DESIMONE 
160 SANSOM!' sfRm . I I.TH FLOOR 
SAN FRANCISCO, CA 9-4104 -3722 
T. 415.390.5740 F. 415,398.9834 

-'J00" SCALE: 
N.T.S. 

DRAWN!" 

CHECKED: 
SK-OQ 

DOR, RMP 



PROJECT: 

NOTES: 

1 . TESTS SHALL BE PERFORMED FOR BOTH #4 
AND 1/5 BAUGRlDS AS SHOWN ON PAGE 29 
6F THE BAUGRfO QUALITY CONTROL 
W\NUAL (REPRODUCED HERE FOR 
CLARITY.) ALL APPLICABLE. ASTM 
PROCEDURE$ AND/oR THI;. BAUGR!D 
QUALITY.CONTROL MANUAL SHALL BE 
ADHERED TO. 

2. COLUM'l TEST BAUGRlO FABRICATION 
SHOULD ONLY PROCEED lF BAUGR ![) 
COUPONS TESTS ARE SA T1 SF AC TORY. 

3. JESTS .SHALL BE: PERFORMED IN THE 
MANUFACTURfNG FACll!TY IN CHINA 
USING THE SAME TESl!NG APPARTUS AS 
USED FOR Tl-IE 30\ J.,O!)SION PROJECT. 

4. ALL TESTS SHALL BE PERFORM~D WITH 
SMITH4:M.ERY AS y/ITNESS. SMITl-HJJERY 
SHALL· •PRODUCE A REPORT PRE SE NII t-.i3 
ALL TEST l.l\G RE SUL TS AND A STATEMENT . 
AS TO THt ·TESTS CONFORMANCE WITH IHE 
BAl!GR ID QuAL l'fY CONTROL MANUAL . • ALL 
RAW STRESS-STRAIN DATA SHALL ALSO BE 
INCLUDED IN THE R~PORT. 

301 MISSION 
,io_a /: 4059 SCALE: 

i'J,T,s._ 
TTTlE: 

BAUGR/D COUPON TEST SETUP 
PA'TE _ I DWG-.. No. 

" 11/03/2006 -

PllAYIN:, DESIMONE 
I 60 SANSOME SIR.EE! I 61\i FLOOR 
SAN FRANCISCO. CA . 94104~3722 
r. 415.398.5740 F1 -115.J?MB:.4 

NJR, SK-02 
CHECKED: 

ODR, RMP 
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Beam B3 Shear Force Comparison (for Baugrid). 
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The 30 T Mission street project consists of two separate structures lo coted on the same site .. The western struc.ture (Tower) is a 58-
story, 605-foot tallbuild!rig over one subcgrade level. T,1-1e eastern structure (Mid-rise) rs a 12"story, 128-foot tall building over five 
sub-cgrade levels. The two. structures are separated by a seismic joint at the Bl, Ground,2"d, and Jrd Floors. 

Gravity System Description 

Both structurf:)s ate of cast-in~place concrete construction. The floor slabs qbove. ground level in both structures will utilize 
post-tensioning, whereas the lower slabs utilize only milcJ stf:lel reinforcing. 

Late.ml System Description 

fower. The Tower relieson a duallaterol system compdsed of concrete shear Walls with outriggers, and concrete spedal 
moment-resisting: frames_ Lateral forces from the Tower are transmitted by the core walls.and the columns oll 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;hear 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 
didphragms, 

Materials 

Concrete. Concrete strengths. in the Towe.rwaUs ahd frames vary between7 and 10 ksL and in the Mid-rise between 7 
and 8 ksi, All floorsfabs are 5ksi. 

Reinforcing. The shear walls 1nbqth buildings ar)d the moment frames ih the Tower use Grade 75 reinforcing for bars 
largerJhan #8's :perJheGeneral Nqt13sstieet. 

BquGrtd Weld~d Ri:Hflforc~rn~Jlf G~ds (YvR~J rncmuJacture(j by: .ffauTech, Int:. YVIU be qsed In lieu' of c;ohventlonal 
re;lnf9rcJng·ln .the•J:ower .fotifes l~.· the "'."ails ii.Oct. GOlumns; -Ona {tiri:uP.s hi 'beo.rfis~ While•·th~,·BCJt1grtdproduct .hos IC:Bb 
oppt6"1QI ,(ER~5T9.?), tne Cil,V:o(Son frandsco:s D~porttrient of Building lrispectfon benavect that tbe lCB9 approval was 
not sufflcfentand ttiat the substituted WRG may not meet Yarlous prescrlptlve code reql)lrements~ By utlllzlng section 
104.2.8 of the .code, the aftematlve materials section, OeSlmone subsequently demonstrated that the substituted WRG 
met the same pe1fdrrnance goals that the code implies are to be provided bY conventional reinforcing. 

~ • -1 

For walls a.nd columns; .cal¢Ul(;1tiqns were provided dem0nstraffng the mox1muni demond required py a. 4./3 MCE event, 
arid a laboratorv testlhg program Wds completed Which showed that the WRG provided a ·capaCltY that met the 
demand. 

fof;'b'6:l!i.ciJ~1 qarq~fo!ici'ns. '1)'8,r~_Wd-i!~~ ·~~mbnstr'.9tii1~f,tfla_f •• ffie. soe9fr~emori?:·ri:Jq!.:iired by cod<r;is ,t~s1sted. byApeom 
;s9~s1~, :S2R.C1c11~ .• ,~f ~1 ~q9t9~}J,~RQ~·'.ff:~.mr,~em~ug~1;:i •·?fl<::! ~11~ \"ffl,~:\SPP-aS!IY: ,91· the (2;0flcre1.e.·•·10 .· ~.fl~~r Js·.bes7d .0n. 
pubU~fj~d'.r~sg9ti:::f:i;1~~;Gop9<:;1fY 1,~qf::ffie,~~~~ns.c•):fiq$ed· bn Wleyori:trtest1.(\g dqto '.Obtalried tprpugf1i Bag.Tee h's. l:QC/QA 
program onM':RG mofona1Jil>~oa~1\:!s'ed6rf:t111S':pr0feC1. · · · · ·· ····· · ·· · · ·· · 

Foundations · 

Tower~ The Tower foundation consists of a l 0-foot thick pile· cop supported by pre-cast concrete piles. The bottom of the 
pile cap .is qpproXimately 25' below the existing gr9de. The initial vertical pile displacement due to siippage required to 
fully engage the pile is expected to be approximately l '' by the time of project construction completion~. Additional 
longcterm pile settlement due to compression of the vnderlying clay layers is expected to be as mvch as 5". As 1hepiles 
are only located directly below tM Tower footprint, this settlement is expected to occur uniformly over the ToWer 
foundation area .. 

Mid-rise .. The Mid~risestructure ~ests on a mat fountjation that varies between 6 feet and 8 feet in thickness •. The bottom 
of this excavation is approximately 63 feet below the existing grade, De-downs resist hydrostatic uplift pressures under 
the portion of the deep excavation that is not directly below the Mid-rise, Le., the are.a between the Mid-rise and the 
Tower. 

Building Seporation. 

The foundations and lateral systems of t.h.e two buildings are considered completely separate because a joint is located 
between them at the Bl, Ground, 2nd, and. Jrd Floors .. "Hinge sf abs" allo.vv' circulation between the two buildings, while still 
accommodattncg differe.ritibl settlement and seismic displacements between the two structures. 

Wlnd Loads 

A wind tunnel study was performecj and a report issued by Rowdn Williciqis 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. structvres. 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 1.0 
I LO Nv l :064 
R 8.5 (Tower) Ca - OA4 
R ,_ 5.5 (Midcrise) 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 1.3 TA a11d the minimum base shear of equation 30-6, reduced by 803 
as allowed by 1631,5.4.2. (T t:; is ,tbe period of the structure determined with Method A. using equation 30--8.) 

Drift check # l - Per UBC. Neglecting period limitations and minim urn 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 inclu.des the equivalent of UBC equajfon 30~.[, 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, 
accornpliShed by evaluating drifts at diaphragm center of mass. 

Micf-rise. Due to the eccentricity of the shear walls relative to the center of mass of the building, the Mid-rise exhibits a 
sligh1 torslonalirregulari:ty. For this reason the base shear was not reduced in accordance with I 63 I .5.4.2. 

Different base shears were used for ch~cking. 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 l!rocedures 

All elements of the structure are designed and detailed in accordance with the load combinations arid requirements of 
the 2001.SFBC. Additional procedureswere also followeq as listed below; 

Steel Link B.eams. 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 S~ismic Provisions requirements for Special Reinforced Concrete Shear Walls Composite 
with Structural St~el Elements. , 

Cdpacity Design. (:ach of the 1.2 outriggers connecting to the central shear tore of the Tower contains two diagonally 
reinforced fink beam elements. These links are designed to remain elastic under the code-prescribed seismic loads, but it 
is desir.able for !Mem to yield first once the design loads are exceeded by a major earthquake. In order to insu~e this 
behavior, the capacities of tne link beams were. calculated and increqsed by an overstrength factor. The resulting 
forces were used as the demands for which the following elements were. designed: ihe portion of each outrigger 
connecting to the core walls, the outrigger columns, and the pile cap. 

Note that fhis approach is not required by the SFBCand represents an effort to "go beyond the code". This increases our 
confidence that in a large earthquake the very ductue link beam elernents will yield first, and the critical. connecting 
~lements of the structure will remain essentiany 1.Jndamaged, The design of all elen-ients still meets the requirements of 
the SFBC. . 

The outriggers columns are designed lo remqin elastic w.hen siml.iltaneoqsly.subjected to the capacity of all link beams, 
as well as all tributary gravity loads. 

c' 

The pile cap under the Tower is designed fo 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: ML HansonTom, S.E. 
Principal Engineer 

DESIMONE 
NEW YORK 

MIA Ml 

SAN FRANCISCO 

NEW 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 andD~Simone (:onsulting,E11gineers, held on September26, 2006, 
Re. 301 Mission Street (Permit No. 2002/l 023/9696) - BauGrid® Reinforcement 

Dear Hanson, 

It was a pJeasvre meeting With you and your staff yesterday to discuss the reperc1Jssions on .the 301 
Mission Street project ofa 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 o~ceptance criteria would be the subject of mu.ch debate. 

- ,;;_ 

Desimone also indicated that the recent test performed by Prof. Moehle differed from the 
conditions of the 301 Missfon Street project in the. several ways, including the following: 

• The materials are not the.samestrength 

• 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 

DESIMONE CONSULTING ENGINEERS, PLLC .J 60 SANSOME STREET 16'" FLOOR SAN FRANCISCO, CALIFORNIA 94104 P. 415.398:57 40 f .. 415.398.9834 
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Desimone state.d that additional testing to substantiate the integrity of the B.auGrid product should 
not be required for the 301 Mission Street project for the following reasons: 

• Bau Grid is .an. ICC/IC BO 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/IGBO approvals 

• BauGr\d has been used on previous permitted and constructed projects in San 
Francisco in the sdme manner as our project without any requirements for 
additional. testing · · 

• The intended use of BauGrid on the 30.l Mission St(eet project has been previously 
discussed arid reviewed with both SFDB.1 and the Struotural Pe€lr Review Panel 
(SPRP). This discussion, which is indoded hi the official SPRP binder, can .be 
surnmarizedds follows: The SPRP asked if additional testing of BauGrid Was planned 
for the project, DeSimone indicated that it was not, and the SPRP indicoted 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 tha.t ih light of these stafements, they have reasC)n to question the quality of the 
materials being deliveredfo the projedsite. 

At the end of the meeting it was dgreed that the following actions would be required to brir\g 
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 d c~opy of the revised con.strvction drawings to the individuals 
comprising the SPRP, Prof. Moehle and Hardip Panhl), At the request of SFDBJ, an 
advooce 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 drowings represent an appropriate implementation ,of t'he 
BaUGrid product; i.e.,is if being usec:l .as a. one-to-one substitution· forlhe cross ties 
previouslyshown·on the perrnittedconfract drowings. 

• MHlehnjum Partners and DeSimone will work With the project constrl!ctors to furnish 
SFDBI with the following information: · 

I< • .-, - ' 

+ A copy of the BauTech QA/QC manual and procedures vsed for the 
production of Bau Grid 

+ A letter of certification from the· testing and. inspectiqn age.1:1cy 
responsible for overseeing the prqduc;fion of Bau~riq for this project 
indicating that all QA/QC procec!ures are being Jollowec:l 

• .A letter from Bm1Tech certifying thot they have inspected the proowt 
being delivered to the project site and indicating thqt it has peen 
manufactured in conformance with their own· QA/QC p(ocedures and 
with the IC.BO approv.al clocuments. 
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We trust that yoLJ will agree that the above accuratelysummdrizes the discussfons and action items 
resulting fmm our recent meeting. If you hove any comments on the above please do hot 
hesitate to contact me directly. We look forward to working with you to resolve this issue io the 
satisfaction of SFDBI in the most expeditious way possible. 

Very truly yours, 

DESIMONE CONSULTING ENGINEERS, PUC 

DerrfckD. Roorda, SE 
Senior Associate 

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



Comments ontlie Use of Bau Grids as Shear Reinforcement 

By: Murat Saatcioglu PhD., P.Eng .. 

Atotql of 13 large scale column specimens were tested at the University of Ottawa, with 
BauGrids used ~s 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 eh;ments. They were subjected to constant axial 
compression, .either at approximately 20% P0 (20% of column concentric capacity) or 
40% P0 , .and tested under incremen:taHy increasing inelastic deformation reversals (lateral 
sh eat force reversals). No beam tests were performed. In the absence of bea:m test resu Its, 
column test data obtained under a relatively low axial 1oad:of20% 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, 10 had 4,90:0 psi cqncrete and the 
remaining three (BG-11, BG~l2 and BG~13) had 11,800 psi concrete. Hysteretic 
relationships for all columns S\lbjected 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 large~ of; i) 

shear force under factored earthquake loa<fs 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 cohimn specimens developed their i.nelastic 
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 reinforcementrequired by ACI 318 (one had 30% more 
the other had· 17% less) a11d 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 yolumns faitecl due to either the longitudinal bar rupturing fo 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 th.e: 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 6f 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 
ruptilred at 4% drift level, followed by the rupturing of the second grid at 5% 
drift The compression b;:i.rs buckled during the second cycle at 5% drift and the 
test was discontinueq. Although shear cracks were observed on the side faces 
(parallel. to the direction of loading), they were weII controlled hairline cracks. · 

~ HSC Column BG-13 (with 53% of confinernent reinforcement required by ACI 
318-05) showed similar behavior as BG-12, Strain Gauges #4 ahd #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%, 03% 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 }, indieati.ng 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 shoulct'be noted that the above observations are only valid for the BauGrids 
provi.ded for the test program conducted at the University of Ottawa in 1996. 
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Mr. Hanson Tom 
City and {",0unly of San Francisco 
Building Inspection Pt;pm;tment 
J60MissiooStreet 
SanFranqisco. CA 9410J-24i4 

4Apfil2007 

Subject: Peer Review Panel Rec;onunmdalion to Accept Baugrid Rdnforccmentas Deam 
' Transverse Rcinf01'cementm the 301 Mission Project 

Dear Hanson: 

We have received the Structural 01lculations package dared 22 February 2007, prepared and submitted 
by DeSimone CQnsulting Engineets, under the direction oflhe lkrrick Roorda, the Engineer ofRecwd 
on the 301 Mission Street Project. The package is subtitled Shear C'apacity-0/ MCJmeni Frame Beants .· 
Reitiforced with 8auGrid, which is the main focus of !;he pacJ<age. The package contains a detailed 
evaluation of ll1e rea~ons why BauGrids can he accepted as transven;e reinforcement in thiiN,-pecific 
project, including calculations, test data, and opinion~ from an outside consultant, Mirra! Saatdoglu, who · 
is an expert in the use of BauGrids. · 

It is our undecitandjng that the use of I?auGrids in. the moment frame beams 1s nol being com;idered as a 
on~-for-onc, equivakirt replacement of conventional transverse rclnfordemeni. hisicad, it is our 
understanding that the use ofBauGrids in the moment frame bcam.c: is being proposed on the basis of a 
performa!'lcc approach. According lo this approach, the use ofBaugrids is deemed acceptable if the 
calculated perfommnce of the buildings is ~uivalent to or better ch.ah the perfonnanec anticipated if 
those bujldingswere reinforced with conventional transverse reinforcement. 

With this understanding, and after review of the information provided in the 22 February 2007 package 
us well as previous information provfrled, to us about the design of these buildings, if is 011r QPinion that 
the use ofBauGrids iii the moment frame. beams is acceptable: as proposed. 

Although we have e)(erch:ed usuul and custorrtary professional care in providing this review, we have not 
iri.de~ndcntly vcri fied the acturacy ()f the calculatio.ns provided by Desimone. Our professional opinions 
are based on their calculations and further the responsibility of the struclurnl desit,'11 remains folly wi!}l 
the E;ngfoeer 9fRecord, 

Respectfully, 

JackP. Noohle 



Stress .. Strain Relationshfo of.lff ksfConcrete.Coriflned hv Bimerids 

Confinement efficiency parameter: 

k, ~ 0,15:/'· b, ~ 0.15~~212 ~ 0.45 
.. S Se · 4 4 

be : center to center core dimension = 12 in: 

se :.spacing ofcrossties = 4 in. 

Average lateral pressure (at yielding of transverse reinforcement): . 

fe= 4 x (0.2sq in) (83ksi)l(l2 in x 4 in)= 1.38 ksi (9.54 MPa) 

Equivalent uniform pressure: 

fee= k1 fe= (OA5)(L38) = 0.62 ksi (4.29 MPa) 

Confined Concrete Strength " 

k1 = 6.7 CfiS0
·
17 

k1 = 6. 7 ( 4.29y0-!7 = 5.23 (note that this equation is unit dependent and must be µsed 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 qoncrete strengthin the core) 

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

K = k1 feel f 00 = 5.23 (0.62) / 9.0. = 0.36 (36% more strength due to confinement} 

HSC' adjustment factors; k~ and 1<4, (strengths are both. in MP~): 

k3 == 40/f' 00 =40/(62) = 0.64 ($ttengths in MPa) 
kt= fytf50b = 572/500 = 1.14(sttengths in MPa) 

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

£ 01 = 0.0028 - 0.0008 k3 = 0.00229 



Confined concrete strains: 

8 1 = 8 01 (1 +5 k3 K) = 0;00229 [1 + 5(0.64-)(0.36)] = 0.00493 

8 85 = 260 kJ Pc 8 1 [l+0.5k2(J4-l )J + 8 085 

=(260)(0.64)(4*0.2/(12*4)) (0.0()493)[1+0.5(0.45)(1.14-I.O)J+0.0030 = 0.0171 

Stress (ksi) 

1.2.2 ksi 

Q.00493 

I 
f 
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J 
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.I 
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0.0171 Strain 
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301 Mission 
#4069 

DeSimone 
12/21/2006 

NJR 

l Stress in Baugri,d Ties from Shear Demand 
(Grira and Saatcioglu Tests vs. 301 Mission) 
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Background Test .. Spe<:Imens City Test 
: Welded relnforcement grlds are avpliable In various sizes . A total of six:speclmens shall t:>e buitt and lnstrument03d In .. Specimens BL B2. and B3 shall be tested when the concrete 

and shapes that are sLlitablefor use In structural members accordance wlth.SK:Dl. strengfh reac;hes 1 O,OOJ psi. 
as concrete reinforcemeht. Research conciuctw on . PrellmlnarJTest, Speelmens Al .. . kl, and A3. . This test shou·rorrp lt:ie basis for deteITT;ihqlior\ 9Hile acceptoblltty 
·reinrOl'.ced concrete columns, sheorwalls. and beoms . Cl!y Test. Specimens 81, 82, and B3. of the use of .BouGi!d.on the 3,Ql ('/,lsslqn Strelif P.ro)ect. 
lncfl<Xlte that welded grids offer. superior performance and 

' 
easy cage assembly When used as trans\ierre Concrete Placement <:ind Cyllnders TeSt Acceptance Criteria 
reinforcep1ent. The gridpdttern Improves concrete .. Concrete wtth expected 28-0oy strength of lO.CXXl shall be . The Ctty Test shall be deemed suceessful. and SFDBI shalt permit the 
confinement and resu!Jl; intinhonced deformabiltty in thlil' placeq h1 all slxspeclrrens on the same day. U.slil of flo\i~rtdforthe 301 Mls,sion StreetprojE>C;t. if ttw following 
lnelasfic range bf deformcrtlbris. This fearure mal<es A total of forty (40) concrete cylinders shall be taken from crilerla ore.mer: · 
welded grids especially sultaQlafoJ seismic resistant the same bqtch of concrete forthe pUrpos~ of determining 0 Ecich ofthe .. three specimens qchieves a strain of at least 
structures. compressive strength. Q.7.1%. This corresponqs to the beyond-codeMCE demand 

• Two (2) cylinders shall be tested on the 5111 day after increased to include dispernion . 
The specific grlo product being used fof'fhe 301 Misslon concrete placement and on each day thereafter until !he 
street project Is BouG(id, manufactured t;iy Bau Tech, which .concrete strength reaches 10,0CO psi, . 
has been approved for use by the ICBO Evaluation Service, • Two (2) bddHionol cylinders shall be tested at 28, 56, and 9d 
Inc. as documented on ER-5192 doted AUGlist 1, 200:'.l. · doyS: ofter concrete placement. 

c BouTech maintains it's approvedJCBO status by adhering 
to strict quaU1y cootrol requirements, which are audited · Test Procedur~ 
quarterly by an Independent inspectton and iesting . Each specimen shall be $Ul:>Jected to monotonic concentric 

c 

agency, Smttn EmeiyLOborqtortes. BauTech~s Qualfjy axial compr~on loading. 
Assurance Program requile5 dbilyproduciion samp!ing and . Data shan be conllnuoosly galhered and recorded from 
testing to assure the quorrty of the product, and those t$Sl'S each of the 1nstrumentalion devices depk;ted in SK-01. 
have bee.n duplicated on the specific bdtch of material .. The strain of any specimen stian be defined as !he average c 

utmzed In 'these test columns, reading from the tWo L VDT de\,tlces shbWn in SK-bl. . Each.specimen shall be loaded only until such time as ttie 
Mission Street Development LLC. hds been aSked by fhE'! specimen reaches a strain of0.71%. Upon teaching this 
City of San Francisco Deportment of Building Inspection strain the.specimen shall be removed from the testing 
(SFDBI) to perform some additionaltests to.confirm the machine. . 
pelformcmce of BduGrid specific to the 3o1 MiS$l.on Street ; 

projoct. Preliminary Test 
• Specimens Al, kl, and M shall be tested when the 

DeSlmone. proposes to demonstrate '!hot BauGrld ls conaete strength reach'3s 8,0CO psi, 
acceptableJor use on lhEi 3bl Mission street project • This tes:t ls Intended solely to make sure the. testing 

• 

through a testing progrom tQ Qi;} executed at UC: Berkeley procedt1re aoo loading rote are acceptqble, and that the •. 

under th€l c;firec1iori of Prof. Jack Moehle .• The testing data ocquisl116n syStems are turictlonlng properly prlor to 
program" outtlned herein Ms been develbped In r~rise compl;;ittog 1heCltyTest. 
to the Decembec6 •. 2006 letter from SFDBI,. onci has been . ')he results of the Preliminary Test shall have no bearing on 
agreed to by the proJectSPRP and by SFDBI. the declSlon of SFDBI to allow the use of Bau$rld on the 301 

Mission street project. 

. 
. 

PROJECT: ,JOB#: SCALE: 
:l01 MISSlON .. '4069 l" = 1'-o· 

lTT\L OATE: !JWG. N<J, - -: 
BAUGRID TEST PROCEDURE 12/28/2006 . 

' DESIMONE ORAWN: 
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SK..00 '. ,, NJR 
160 SANSOME STREET \6TH Fl.OCR CHECKED: SAN FRANCISCO, CA 94104 • 3722 

DOR, RMP ·.' . T. 415.398.57.io .... . F: 415.398.9834 



Mr. Hanson Tom 
City and County of San Francisco 
Building Inspection Dep<lrimenr 
160 Mission Street 
San Francisco, CA 94103..:2414 

4 April 2007 

Subject: Peer Review Panel Recommendation to Accept Bau grid Reinforcement as. Beam 
Transverse Reinforc~rnent in the 301 Mission Project 

Dear Hanson: 

We have received the Structural Calculations package dated 22 February 2007, prepared and submitted 
by DeSimon¢ Consulting Engineers, under the direction of.the 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 calculaticms, test data; and opinions from an outside consultan~ Murat Saatcioglu, who 
i:s an expert in tqe use of B;ur(Jrids. 

It is our understanding thatthe use of Bau Grids in the m9ment frame beams is not being .considered as a 
one~for-one, equivalent replacement of conventional transverse reinforcem~nt. Instead, it is our 
understanding that tbe use of Bau Grids in the moment frame beams is being proposed on the basis of a 
performancecapproach. According to this approach, the use ofBaugrids is deemed acceptable if the 
calcula~ed performance ofthe buildings is equivalent fo or better than the perfonnance anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

With thjs understanding, and afterreviewofthe information provided in the 22 February.2007 package 
as well as previous information provided to us aboutthe design of these buildings, it is our opinion that 
the use ofBauGrids in the moment frfilile beams iSa~ceptable as proposed. 

Afthough we h~ve exercised usualand customary professional care in providingthis review, we have not 
iridependently yerifiedthe accuracy of the calculations provided by DeSimone. Our professional opinions 
are based on their calculations and forth er the responsibility of th~ sfi'.uctural design remains fully with 
the Engineer of Record.· . 

RespectfuUy, 

Jack P. Moehle Hardip .Pii.nril!. 



5 January 2007 

Mr. Hanson Tom 
City and County of San Francisco 
Building Inspection Department 
160 l\1ission Street 
San Francisco, CA 94103-2414 

Subject: Acceptance criteria fortests ofBaugrid columns assocfated with 301 Mission Street 
p~oject 

Dear Hanson: 

Th is 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 atthe Richmond Field Station of the 
University of California, Berkeley. 

The test column geometry is shown iT1 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 
e,lement reinforcement in the 301 Mission Street project, and in consultation with Dr. MuratSaatcioglu, 
University of Ottawa, who is an expt;rt 1n the properties and testing of confined concrete columns, We 
recommend acceptance of this geometry as repn~sentative of that in the 301 Mission Street project. 

The undersigned also recommend acceptance of the test procedure as described on ~e 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 ofthis review~ Therefore, we are willingto 
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% fa based on the strain calculated using the UBC-97 
procedure for shear walls, considering orthogonal dfects, with displacements amplified by factors a and 
b; where factor a amplifies the DBE displacement to the expected MCE displ~ement, 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 thatthe strain lfrnit 0. 71 % be accepted. 
Furthermore, the proposal that all thr~e test specimens reach the strain limit of 0. 71 % is cpnservative and 
we recommend that it also be accepted .. 

Should the tests pass the acceptance criteria as outlined .in SK-00, we reconimefld that the Department of 
BuHding Inspection approve tlw use of Bau grid reinforcement for columns and walls in the 3 0 l Mission 
Street project 

Respectfully, 

Jack P. Moehle Hardip Pal1rtu 



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

4April 2007 

Subject; Peer Review Panel Recommendation to AcceptBaugridReinforcementas 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.Denick Roorda, the Engineer of Record 
on the 30"1 Mission Street .Project. The package is subtitled Shear Capacity ofM01nentFrameBeams 
Reinforced lvith BauGrid, which is the main focus of the package. The package contains a detailed 
evaluation.of the reasons why BaµGrids c.an 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 ofBauGrids. 

It is our understanding that the use .ofBauGrids in the moment frame beams is not being considered a:s a 
one-for-one, equivalent replacement of conventional transverse reinforcement. Instead, it is our 
wi.derstanding that the use of Bal]Grids :in the moment frame beams is being proposed on the basis of a 
performance approach. According to this approach, the use of ~augrids is deemed acceptable i( 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 afterreview of the infonnation provided in the 22 February 2007 package 
as well as previous infonnatiOn proVided to us about tht design of these buildirigs, it is our opinion that 
the use ofBauGrids in the moment frame beains 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 ort their calculations and further the responsibility of the structural design.remains fully with 
the Engineer of Record. 

Respectfully, 

Jack :P . .Moe.hie 
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BUILDING INSPECTION COMMISSION (BIC) 

Department of Building Inspection Voice (415) 558-6164 - Fax (415) 558-6509 
1660 Mission Street, San Francisco, California 94103-2414 

April 27, 2017 

Tom C. Hui, S.E., C.B.O 
Director, Department of Building Inspection 
1660 Mission Street, Sixth Floor 
San Francisco, CA 94103 

Dear Director Hui: 

The Building Inspection Commission (BIG) is committed to providing the public with 
the highest levels of accountability, transparency and efficiency, and in continuing to 
ensure that the San Francisco Department of Building Inspection (DBI) remains a 
national leader in setting and maintaining safe building standards. 

This commitment was recently demonstrated in the 75-page report prepared by DBI 
staff, "The Department of Building Inspection's Tall Building Review Process," and 
presented to the BIC by Assistant Director Ron Tom at the March 15, 2017, 
meeting. The March report addressed questions received by DBI from members of 
the Commission and included in my December 6, 2016, letter. Though thorough in 
replying to the BIC, it is evident from the report that the regulations and procedures 
that guide DBI are continually evolving and therefore require frequent 
communications to better monitor ongoing progress towards their implementation 
and evaluation of their effectiveness. 

In this Strategic Initiatives Letter (SIL), the BIC continues the positive momentum 
from the March report and presentation and looks to add to the goals and objectives 
of the Department's Fiscal Year 2015-16/2016-17 Strategic Plan, approved 
September 1, 2015. 

The Commission requests the Department provide regular reports on the following 
topics: 

1. Best practices approach for Tall Building review, including the peer review 
panel selection and participant qualification requirements; 

2. Establishing an interim policy that monitors Tall Buildings constructed of 
concrete, including possible local requirements that foundations go to 
bedrock and/or a more rigorous geotechnical review process for projects in 
Class F, or softest, soils and involving at least two geotechnical engineers; 

3. Technology Improvement Implementation Plan. Pro_gress report on 
building a new Enterprise-class system to replace the older Oracle system 
(Accela Permit and Project tracking system) ; 

4. Ongoing Digitalization and Indexation of DBI records-a conversion 
program that is now under way-as well as updates to record retention 
requirements and practices; 



5. Progress updates on the new DBI headquarters at 1500 Mission Street in 
terms of achieving the Mayor's goal of an approved One-Stop permit 
reviews and issuance. 

As noted by the Commission in its discussion following the March presentation of 
the report, these are areas requiring greater depth than could be fully summarized 
in the 75-page report and include important policy changes that are already in 
progress. Furthermore, in initiating several of these policies, including being one of 
the first departments nationally to adopt a codified definition and rigorous building 
safety review process for tall buildings, DBI has demonstrated itself to be a leader 
among its peers. In dedicating separate staff reports to each of the critical topics 
listed above, DBI will be providing the SIC and broader public with periodically 
updated information on the crucial practices and regulations enforced by DBI to 
ensure that tall buildings in San Francisco continue to be as safe as modern 
engineering permits. 

Thank you for your consideration. 

Angus McCarthy 
President, Building Inspection Commission 
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MJLLENNIUM PARTNERS 
735 MQJ'k¢t Street, Std Floor 
San l'r11.ncis.:o, CA 94103 
415,557.3890 Tel 
415.537.38~ liax 

New Yoi:k 

Basto.n 

W>$ltlllgl:Oll, D. C. 

July 12, 2004 

Jack P. Moehle 
Consulting Civil Engineer 
3444 Echo Springs Road 
Lafayette, CA 94549 

RE: 301 Mission St:teet Project 
Structural Design Review Se:rvices 

Dear Jack: 

I am pleased to a.cce:pt your proposal to provide Structural Design Review Services for the 
above mentioned project As you are aware De..Shnone Consulting Engineers are currently 
designing the concrete structure for the project. Please work directly with them to analyze 
the structural system they have proposed for this residential high rise tower and keep me 
informed as your revl.ew progresses. 

The timing of your review is very important to our design schedule. Should you 
recommend changes to the structural system, we will need to know as soon as possible so 
that design development; drawings can progress. I would particularly like to know your 
views on the proposed traditional shear wall core and frame system vs performance design. 

Also for your information; I have Webc01: Builders on board as my p:r:econstruction 
ccntractoti currently working through estimates and consttuctability issues. 

Please call me if you have any questions. 

Sincerely, 

Steve Patterson 
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Jack P. Moehle------------~ 
Ct;msulting Civil Engineer 

Mr. Steve Patterson, Owner's Representative 
Miflennium Partners · 
735 Market Street, 3rd Floor 
San Francisco, CA 94103 
SPatterson@mlllenniurnptrs.com 
Office: (415) 537·3890 
Mobile: (415) 902-0523 
Fax; (415) 537-3895 

RE;: Proposed scope of structural design review servfcas 
301 MfSsion Street Project in San Francisco, California 
DaSimone Projept # 40698 

Daar Mr. Patterson: 

3 444 .Echo Springs Road 
Lafayette, CA 94549 
Ph. (925} 937-5225 
FAX (925) 949-7595 

12July2004 

At the request of Stephen Desimone and Ron Polivka. of DeSimone, I am pleased to submit my 
proposal for structural design review services for the above referenced project. 

1) DESCRIPTION OF THE PROJE~ 

301 Mission Street Project is a proposed residential high-rise fuwer with basement, located at 
301 Mission Street in San Francisco, California. The current design shows 60 floors, totalling 
approxima1efy 600 feet above grade, with several basement levels extending below grade. 

The proposed structural system uses cast~in-pface reinforced concrete construction. A dual 
system of cast-in-place concrete shear wall core and frame with mild (nonprestressed) 
reinforcement resists gravity and lateral loads. Floor $fabs may comprise cast-In-place mild or 
post-tensioned concrete ftoot slabs. The foundation currently is contemplated' to be a concrete 
mat. 

The proposed design is anticipated to satisfy requirements of the applicable Building Code. 
Special considerations lnclude the relatively tall height in comparison with other similar projects in 
regions of high seismicity rn the US. Some review and discussion of the applicability of Building 
Code provisions may be required in consideration of the buflding height, as outlined in the scope 
of services, below. 

2) . SCOPE OF SERVICES 

a) Review analysts & deslgn assumptions Md results. Provide technical suggestions. This 
review may Include but flot neces$arily be limited to 

PAGE 03 

4. 



07/13/2004 07:40 MILLENNIUM PART~~RS 

12 July, 2004, Pa~e 2 

i) Design methodology and sequence; 

ii) Earthquake design basis, including the applicability of design basis earthquake 
and/or maximum con$idered earyhquake design levels; associated design response 
spectra and ground motions; 

Ill} Modeling and analy$i$ metl:lods; 

iv) Building s1rength, stiffness and ductility; proposed R value and stiffness assumptions; 

v) Concrete, rebar, and other material acceptance values (e.g., stress and strain limits); 

vi) Allowable displacements/drifts and procedures tor their determination; 

vii) Review analysis results to check reasonablene$S and consistency with design 
assumptions and detailing provisions. 

b) Review selected structural drawings, with particular attention placed to detailing 
practices. Provide technical comments and suggestions, including 

i) Early identification of special problem areas, con$idering constructability and force 
and ductility dema,nds; 

ii} Typical reinforcement, confinement and ::;price details for consistency With design 
criteria, special details to provide Increased toughness for unanticipated loadings and 
to ensure vertical load integrity; 

iii) Qualfty control I Quality assurance in drawing notes and specifications. Special 
inspection proVisions in drawing notEis and specifications. 

c} Participate in occasional technical discussion meetings with either members of the 
DeSimone staff or with the 301 Design Team_ 

d) Attend as-required meetings with City Officials and other Peer Review Panels. 

e) Provide technical assistance in responding to comments from City and Peer Review 
Panels. 

3} CLIENT RESPONSIS!LJIY 

a} Provide all applicable drawings, specifications, and other data, including subsurface and 
foundation data, geotechnical engineers report & foundation design recommendations, · 
and drawings prepared by the Engineer of Record. 

b} Provide copies of all pertinent letters and memoranda pertaining to design of the various 
disciplines and Owner's requirements. 

4) FE!;S 

a} Basic Fee 

i) The above-mentioned scope of seNioes wlll be completed on a timecard basis. 

ii) The hourly rate for engineering effort of Jack P. Moehle will be $190 per hour. 

iii} Ba$ed 011 the above scope of work, it is estimated that the the effort by Jack P_ 
Moehle can ba completed within $25,000. Client will be informed of progress relative 
to this estimate. and total billing for services will not exceed the estimate without 
Client's prior approval. 

iv) Fees are payable wfthin 60 days of date of invoice. 

b) Expen§es 

i) The followfng expenses are excluded from, and in addition to, the basic fee and shall 
be billed at cost; 

PAGE 04 
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(1) Travel and out-of-town living and related expenses, long dista.nce telephone 
·calls, fax, courier service and express mail. 

5) STANDARD CONDITIONS 

The Standard Terms and .Conditions for work done by Jack Moehle, which are attached 
hereto, are made part of the Agreement 

f look forward to your response to my proposal. 

Very truly yours, 

Jack P. Moehle, P.E., Ph-D. 

ACCEPTED AND AGREED TO'. 
Millennium Partners 

BY: 

DATE: 

PAGE 05 
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TERMS AND CONDIT'IQNS 

Consultant and Client will be jointly referred to as ''we," or "LI$,• 

Services: Consultant will provide the Profeseional Services contemplated herein in accordance with the 
standards of competent l'.>rofesslonals providing similar services und1;;1r simlla.r condition::;. Consultant does 
not warrant or guarantee the Services. 

Fess for Professional Servicas: Unless othei"wlsa agreed in writfng, Services will be billed on a time­
and-materials basis using Consultant's Clfrrent schedule of fees and costs. Limitations on the amount to 
be billed are estimates only, and a.re not an agreement by Consultant that the Services will be completed 
for the estimated amount. Alf time, Including travel hours, spent on the·project by professional. technical, 
and clerical personnel will be billed. 

Refmbur$able Expenses: Travel expenses and accornmodatlons necessary for execution af the project 
Including business class air fares, rental vehicles, and highway mileage in company or personal vehicles 
at going rates are billed directly. Other expenses directly attributable to the project are bttled at cost, 
including telephone and fax charges, postage and freight, printing and reproduction, and computer fees. 

Payment: Client will pay Consultanfs Invoices no later than sixty (60) days after the invoice date. Client 
will also-pay a late payment charge at the rate of f.5% per month after that data. At Consultant's option, 
Consultant may suspend or termfnate this Agreement if payments are not made when due. 

Site Acce.s~: Unless the Scope of Services described in this Agreement states otherwise, Client will 
obtain all necessary authorizations and permits to aflow Consultant to have access to the site for the 
purpose of providing the Services contemplated herein. 

LimitatlQn of Liability. Consultanfs liability, and the liability of its employees and/or subcontractors, to 
Client for damages, including cost of defense, arising from Services is fimited to an aggregate $25,0DO or 
Jts fees received under this Agreement, which aver is les.s. Neither Client nor Consultant will be liable for 
consequential damages incurred by either party. 

Mediation: Prior to any litigation, arbitration, or other ptoceeding, both parties will attempt to mediate any 
dispute between ttiem. The American Arbitration Association will conduct the mediation, unles$ other.Vise 
agreed. Consultant and Client will equally share all fees and costs of the mediatfon. 

Terminatlon:·Either Client or Consultant may tenninate this Agreement for convenience by giving · 
fourteen (14) days written notice. Either party may terminate this Agreement for cause by giving seven (7) 
days written notice. If this Agreement is terminated by Client, Client shall pay Consuft~mt. in addition to 
any other compensation due under this Agreement, any amount incurred by Con$ultant in performing 
Services, and in orderly terminating Services. 

Full and Rnal Agreement: This Agreement fs the full and final agreement between Client and 
Consultant, supersedes any prior agreements, and may not be modified except by a writing executed by 
both parties. 

Jack P. Moehle 
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301 Mission Street 
San Francisco, CA 

Project Summary 

DESIMONE 
Project # 4069 

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 a single subgrade level. The 
eastern structure (mid-rise) is a 12-story, 128-foot tall building over five subgrade levels. The two 
structures are connected at the Bl, Ground, 2nd, and 3rd Floors. All portions of the project are 
being designed in conformance with the 2001 San Francisco Building Code. 

Gravity Systems 

Both structures are to be of cast-in-place concrete construction. The upper floor levels of both 
structures will utilize post-tensioning for the floor slabs. 

Lateral System - Tower 

The tower structure relies on a dual lateral system comprised of concrete shear walls with 
outriggers, and concrete special moment-resisting frames. This system is "regular" as defined by 
UBC 1629.5.2. For this reason the forces calculated by UBC 1630.2 have been reduced by 80% 
as allowed by 1631 .5.4.2. 

Two drift checks have been performed for the tower: 

1. Per UBC. Forces scaled to base shear neglecting both equations (30-6) and (30-7), and 
including 5% acC?idental mass eccentricity. · 

2. Per 2003 NEHRP. Forces scaled to base shear including equation (30-6), but neglecting 
torsional effects. (Drifts are taken at center of mass). This second approach is widely 
held as the appropriate check for tall buildings with long periods, and was 
recommended for use on this project by Professor Jack Moehle of U.C. Berkeley. 

Lateral forces in the tower are to be 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. This will allow the ground floor slab to be provided with numerous steps, 
depressions, and openings that are typically needed to accommodate architectural 
requirements. 

Lateral System - Mi9-Rise 

The mid-rise building relies solely on a concrete shear wall system. Due to the eccentricity of the 
shear walls relative to the center of mass of the building, the mid-rise building exhibits a slight 
torsional irregularity. For this reason the base shear cannot be reduced by 80% in accordance 
with 1631.5.4.2. 

The core walls of the mid-rise building, unlike those of the tower, will have the shear shifted to the 
perimeter basement walls through the ground floor diaphragm. 
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301 Mission Street 
San Francisco, CA 

Materials 

DESIMONE 
Project # 4069 

Concrete strengths in the tower walls and frames will vory between 7 and 10 ksi. Strengths in the 
mid-rise walls will be 7 to 8 ksi. All floor slabs will be 5 ksi. 

The shear walls in both buildings, as well as the moment frames in the tower, will use Grade 75 
reinforcing for bars larger than #B's. All shear wall confinement steel will also be Grade 75 for 
areas where the concrete strength is 8 ksi and higher. 

Foundations 

The tower foundation will consists of a 10-foot thick pile cap supported by approximately 950 14-
inch square, pre-cast concrete piles. The bottom of the pile cap will be 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. 

The mid-rise structure will rest on a mat foundation· that varies between 6 feet and 8 feet in 
thickness. The bottom of this excavation will be approximate.Iv 63 feet below the existing grade. 
Tie-downs are required to resist hydrostatic uplift pressures under the portion of the deep 
excavation that is not directly below the mid-rise building, i.e., the area between the mid-rise 
and the tower. 

Building Separation 

As the foundations and lateral systems of the two buildings are completely separate, a joint will 
be placed between them at the Bl, Ground, 2nd, and 3rd Floors. "Hinge slabs"'will be detailed to 
accommodate differential settlement, as well as expected seismic displacements, between the 
two structures. 
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301 Mission Street 
San Francisco, CA 

rrower 
N-S 
E-W 

Lateral Forces Summary 

Tower 220,000 

Mid-rise, above grade 47,341 

Mid-rise, below qrade 37, 173 

Table 1. Building Weight, kips 

Seismic Seismic 
Forces Drift 

8,514 7,040 

Midrise, above grade 
N-S 6,514 6,514 

E-W 5,922 4,100 

Table 2. Summary of Lateral Forces, kips 

DESIMONE 
Project # 4069 

Wind 

1,300 
2,000 

750 
450 
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San Francisco, CA Project # 4069 

Table 3. Tower Base Shear 

N-S E-W 
Basic Structural System: R= 8.5 8.5 Table 16.N 
Height of Building hn= 605 ft 605 ft 
Seismic Zone Z= 0.40 0.40 Table 16.I 

Near-Source Factor Na= 1.00 1.00 Table 16-S 
Near-Source Factor Nv= 1.064 1.064 Table 16-T 

Soil Profile Type SD SD 
Seismic Coefficients Ca= 0.44 *Na 0.44 *Na Table 16.Q 

0.440 0.440 
Cv= 0.64 *Nv 0.64 *Nv Table 16.R 

0.681 0.681 

Ct= 0.020 0.020 
Importance Factor I= 1.00 1.00 Table 16-K 

Calculate the period of the building using Method A: 
TA=Ct(hn)314 TA= 2.44 sec 2.44 sec 

Building period from ETABS analysis: 
Ts= 5.47 5.84 

Maximum period for determining forces: 
TMAX = l.3 x TA TMAX= 3.17 3.17 

Building period to be used for forces: 
T= 3.17 3.17 

Calculate the design base shear, V, to use for forces: 
V= ( Cv * I I ( R T )) W = 0.0253 *W 0.0253 *W Eqn 30-4 
V<= (2.5 Cal W) IR = 0.1294 *W 0.1294 *W Eqn 30-5 
V>=· 0.11 Cal W 0.0484 *W 0.0484 *W Eqn 30-6 
V>= ( ( 0.8 Z Nv I ) I R ) W 0.0401 *W 0.0401 *W Eqn 30-7 

v 0.0484 *W 0.0484 *W 
Reduce the above by 80% since b1,1ilding is regular: 

v 0.0387 *W 0.0387 *W 

Calculate the design base shear, V, to use for displacments: 
Ts= 5.47 5.84 

V= ( Cv * I I ( R T )) W 0.0146 *W 0.0137 *W Eqn 30-4 
V<= (2.5 Ca I W) I R 0.1294 *W 0.1294 *W Eqn 30-5 
V>= 0.11 Cal W NIA *W NIA *W Eqn 30-6 
V>= ( ( 0.8 Z Nv I ) I R ) W 0.0401 *W 0.0401 *W Eqn 30-7 

v 0.0401 *W 0.0401 *W 
Reduce the above by 80% since building is regular: 

v = 0.0320 *W 0.0320 *W 
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301 Mission Street DESIMONE 
San Francisco, CA Project # 4069 

Table 4. Mid-Rise Base Shear 

N-S E~W 

Basic Structural System: R:= 5.5 5.5 Table 16.N 
Height of Building hn= 128 ft 128 ft 
Seismic Zone Z= 0.40 0.40 Table 16.I 

Near-Source Factor Na= 1.00 1.00 Table 16-S 
Near-Source Factor Nv= 1.064 1.064 Table 16-T 

Soil Profile Type SD SD 
Seismic Coefficients Ca= 0.44 *Na 0.44 *Na Table 16.Q 

0.440 0.440 
Cv= 0.64 *Nv 0.64 *Nv Table 16.R 

0.681 0.681 

Ct= 0.020 0.020 
Importance Factor I= 1.00 1.00 Table 16-K 

Calculate the period of the building using Method A: 
TA=Ct(hn)3' 4 TA= 0.76 sec 0.76 sec 

Building period from ETABS analysis: 
TB= 1.43 0.90 

Maximum period for determining forces: 
TMAX = 1.3 XTA TMAX= 0.99 0.99 

Building period to be used for forces: 
T= 0.99 0.90 

Calculate the design base shear, V, to use for forces: 
V= ( Cv * I I ( R T )) W 0.1251 *W 0.1376 *W Eqn 30-4 
V<= (2.5 Ca I W) I R 0.2000 *W 0.2000 *W Eqn 30-5 
V>= 0.11 Cal W 0.0484 *W 0.0484 *W Eqn 30-6 
V>= ( ( 0.8 Z Nv I ) I R) W - 0.0619 *W 0.0619 *W Eqn 30-7 

v = 0.1251 *W 0.1376 *W 

Calculate the design base shear, V, to use for displacments: 
TB= 1.43 0.90 

V= ( Cv * I I ( R T )) W = 0.0866 *W 0.1376 *W Eqn 30-4 
V<= (2.5 Cal W) IR = 0.2000 *W 0.2000 *W Eqn 30-5 
V>= 0.11 Cal W = N/A *W N/A *W Eqn 30-6 
V>= ( ( 0.8 Z Nv I ) I R ) W 0.0619 *W 0.0619 *W Eqn 30-7 

v = 0.0866 *W 0.1376 *W 
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301 Mission Street 
San Francisco, CA 

DESIMONE 
Project # 4069 

Structural Engineering and Peer Review Team 

Webcor Builders have been involved in the design process since early in 2004 in order to provide 
cost estimating and constructability feedback and assistance to the project design team. 

Additional technical expertise has been brought to the team by Professor Jack Moehle of U.C. 
Berkeley, who has been advising on the project since July of 2004. 

Middlebrook+ Louie of San Francisco are also performing an independent peer review of the entire 
project design. 

Prof. Jack Moehle 
U.C. Berkeley 
Peer Review 

Middlebrook+Louie 
Peer Review 

Webcor Builders 
--..... Pre-Construction SeNices.-.---1 

• 
• 
• 
• 
• 

Design Criteria 
Analysis Procedures 
Design Procedures 
Design Review 
Constructability Review 

• Cost Analysis 
• Constructability 

Review 
• Pre-Construction 

Mockups 

Desimone c.±onsultitjg~T 
· .· Engin~ers· < ~ 
Structu. ral Ehg\o~ers• ... · .... 

~ ' . . .. ' ' ' - ' - ,•' ' 
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301 Mission Street 
San Francisco, CA 

Peer Review by 

DESIMONE 
Project # 4069 

Professor Jack Moehle, U.C. Berkeley 

Professor Moehle has consulted with DeSimone on the design of the tower portion of the project 
since July 2004. His contribution to the design, especially in the area of appropriate analysis 
assumptions, has been significant. The following summarizes the significant key points of our 
numerous discussions and meetings: 

Regular vs. Irregular 

The tower lateral system configuration, which incorporates the combination of concrete 
outrigger walls and columns acting together with the central core walls, represents a "regular" 
structure as defined by UBC 1629.5.2. 

Force Level 

So long as the structure can be classified as "regular", and since site specific design spectra 
have been provided by the Geotechnical Engineer, it is appropriate to use 80% of the base 
shear determined in accordance with UBC 1630.2. (See UBC 1631.5.4.2) 

Due to the long period, the base shear used for determining all reinforcing, member sizes, etc. 
I 

will be controlled by 80% of the value obtained with Eq. (30-6). 

Drift Limits 

UBC 1630.10.3 allows the designer to ignore Eq. (30-6) and Eq. (30-7) when checking building 
displacements and inter-story drifts. When checking drifts at this lower force level the designer 
must include 5% accidental torsion per 1630.6. 

Professor Moehle recommended a second drift check be performed per the 2003 NEHRP 
provisions, whereby the higher base shear associated with Eq. (30-7) is used. At this force level 
the building drifts can be checked at the center of mass, thereby effectively ignoring any 
contribution to drift resulting from the 5% accidental torsion. 

Effective Stiffness 

The same effective concrete stiffness modifiers should be used for checking both drifts and 
forces. 

The axial modifiers used for the outrigger columns, as well as those of the moment frames, are 
the average of tension-only (approx. 0.10) and compression-only (approx. 1.1) values. This 
averaging is appropriate for modal analysis, since directionality of forces cannot be controlled. 

Bending modifiers for the core should range from 0.7 for cracked sections, to 0.9 or even 1.0 for 
locations where analysis shows sections are un-cracked for a MCE event. 

A shear modifier of 0.4 is appropriate for all elements. 

Rebar Strength 

Use of Grade 75 rebar should be acceptable for use in the lateral system so long as ductility 
requirements similar to those of ASTM A706 can be obtained. 
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301 Mission Street 
San Francisco, CA 

Concrete Modulus 

DESIMONE 
· Project # 4069 

Modulus of Elasticity of concrete should be computed based on the equation given by ACI 363 
for high strength concrete. The equation given by ACI 318 is not appropriate for conqete in the 
8 - 10 ksi range planned for use on this project. 

Foundation design 

A capacity design approach should be used for the pile cap. The capacities of the outrigger 
columns and the core walls should be used to determine pile cap reinforcing. These forces 
could be capped at ~ times the seismic forces obtained through modal analysis, if combined 
appropriately with gravity forces. 

Shear wall design 

The box-shaped area around each of the stairs at the north and south ends of the core will act 
as solid units and could be designed as such. Doing so would not require any length of wall 
beyond the code-required 0.25 Lw to be confined as a boundary element. 

It is appropriate to consider horizontal wall reinforcing as able to simultaneously resist horizontal 
shear and provide confinement within boundary element regions. 

Outrigger design 

A capacity design approach should be used for the outriggers. The single-story height areas 
where the concrete outrigger walls connect to the columns should be designed as concrete link 
beams with diagonal reinforcing. The portions of the outriggers between the link beams and the 
core walls should then be designed for the capacities of the link beams to insure the ductility 
demand is concentrated in the link beams. The outrigger columns should also _be designed for 
the capacities of the link beams. 

Steel Link Beams 

The steel beams used to link the wall segments running north-south in the core area should be 
designed as structural steel eccentrically braced frame (EBF) links. No penetrations should be 
allowed in these beams. 

The use of built-up shapes from plate material should be acceptable so long as the webs are 
welded to the flanges with complete penetration welds. 
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301 Mission Street 
San Francisco, CA 

DESIMONE 
Project # 4069 

Peer Review by 
Middlebrook + Louie, San Francisco, CA 

Middlebrook+ Louie of San Francisco are presently engaged iri a peer review of the project. 
The following timeline summarizes the course of related events to date. 

• January 24, 2005. M+L was introduced to the project by attending the weekly structural 
review meeting at DeSimone's office with Webcor and Millenium Partners in attendance. 

• January 31, 2005. M+L and DeSimone met independently at DeSimone's office to discuss 
the basic design criteria and the Schematic Oesign drawings issued on November 3, 
2004. 

• February 28, 2005. M+L issued their initial peer review comments. 

• March 14, 2005. M+L obseNed first concrete mockup completed by Webcor. DeSimone, 
Webcor, and Millennium Partners in attendance. 

• March 18, 2005. DeSimone responded to M+L's February 28 comments. 
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JackP. Moehl~-----------
con:m1tlng CMl Englntt!r' 3./# E&noSprin~ Road 

lnf{!}'dlt:, Cl !J.IS4!> 
Ph. (9JS) 937-Si:lS 
F;tX (Y25) 931-ms 

Clfy and coonfy of Son frcnclsco 
1660 Mission Sfreet 
2nd floor 
Sein Fronci>co, CA 94103 

Allnt .Henson Tom 
Ra: :SOI Mls$lonS!reel-SiruclUf01 Dwlgn Cdledo 

Mr.Tom, 

I hov& reviewed Jhe dEslgn c!lledc prepared by DeSimone Consolllng Ensineeis for !he 
301 MlsslonSlrael proJec:I doled Jt1!yZJ. 2005 ond find II ccceplcbla forU$a on lhe 
project. 

RaspacffiJl!y, 

Joel:: P. Moehle, Ph.D., PE 
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Jack.P..Moehfl~-----------
Comwllingcm1~ 

~Tom 
C~llldeotrtiyofSan Fianclsco 
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2ndFJoor . . 
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~ HamonTom 
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·Mr.Tom,. 
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Jad\P:~.Ph.D.,FE 
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JackP. Moehle--------------
co11su11111g Civil E11gl11eer 

l'iansonTom 
City and County of San Francisco 
1660 Mission Street 
2nd Floor 
San Francisco, CA 94103 

RE: Independent Peer Review· Final 
301 Mission Street Project In San Francisco, California 

Dear Mr. Tom: 

3444 Echo Spri11gs Road 
Lafayette, CA 94549 
Ph. (925) 937-5225 
FAX (925) 949-7595 

12 June 2006 

This letter summarizes the structural peer review conducted by the undersigned for the proposed 301 
Mission Street project. The review Is limited lo the highrise tower and that portion of the substructure that 
Is Integrally attached to and supporting it; the review excludes the mldrise tower. This peer review was 
conducted by the undersigned In parallel with Independent review by engineers from Middlebrook + Louie. 
This letter documents only the review provided by the undersigned. 

As noted on the project construction documents, dated 26 May 2006, this project consists of two separate 
structures located on the same site. This review Is limited to the western structure (tower), which is a 58· 
story, 605-foot tall building over one sub-grade level. The eastern structure (mid-rise) is a 12-story, 128· 
foof tall building over five sub-grade levels. The two buildings are !X'mpletely separate structurally, being 
connected through joints at the B1, Ground, 2nc1, and 3"' floors. The structures are to be of cast-In-place 
concrete construction. The floor slabs above grade level will be post-tensioned;whereas the lower slabs 
will use only mild reinforcement: The tower has a dual system comprising concrete shear walls with 
outriggers, and concrete special moment-resisting frames. The tower foundation consists of a 10-foot 
thick cap supported by precast concrete piles. 

The basic criterion of the review is that II be In accordance with the requirements of the 2001 San 
Francisco Building Code. The specific elements of the review have Included: 

1. The structural design concepts proposed by the Engineering of Record and their suitability for this 
building considering the building code requirements, the building site, and principles of 
mechanics; 

2. The structural design criteria, including appropriate prescriptive criteria of the building code and 
supplementary design procedures to accounlfor unique components of the lateral force resisting 
system; 

3. The design procedures and verification procedures to meet the code requirements; 
4. The project geotechnlcal report, as a basis for design of foundations and assessing seismic 

hazards; 
5. The architectural design and layout of the bull\llng, to develop an understanding of the building 

conflguration and loading; 
6. The analytical models used to evaluate compliance with the building code provisions; 
7. Summery calculations of dynamic response Indicating compliance with the building code 

provisions; 

--~~ 
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B. Summary calculations of structural capacity of critical elements Including piles, mat foundation, 
walls, columns, beams; beam-column joints, link beams, and outrigger beams; 

9. Detailing of critical elements of the structural system to ensure compliance with the criteria, 
compatibility with anticipated behavibr modes, and constructability; 

10. The structural drawings, to confirm that design and modeling assumptions are consistent with the 
overall structural configuration, design, and detailing; 

11. The project specifications, to assure that critical aspects of the design and construction are 
appropriately portrayed. 

In addition to the above, I relied on my own professional judgment derived through many years of 
professional practice, research, and participation in the development of design codes and standards. 

My review was initiated in July of 2004, at which time Millennium Partners (the owners) hired me to review 
design work and advise them of its progress. Formal peer review work was Initiated on 15 July 2005, at 
which time the San Francisco Department of Building Inspection requested that I act as an independent 
peer reviewer. In the period since then, I have reviewed several submlltals of criteria, calculations, 
drawings, specifications, and supper.ting reports submitted by the Engineer of Record. I have met with the 
design team and with reviewers from Middlebrook + Louie several times to clarify questions, present 
comments, and reach resolution on the various technical Issues that arose In the course of our review. 
The review process is documented in the document "Peer Review, Volumes 1 and 2," dated 31 May 2006, 
prepared by DeSimone Consulting Engineers. · 

I have completed my Independent peer review of the above-mentioned project, including the following 
supporting materials prepared by DeSimone Consulting Engineers for the 301 Mission Street Project: 

The foundation permit calculations and drawings (dated 24 May 2005), including the 80 drawings 
listed on S0-01 O; 
Supplemental written clarifications (dated 1 September 2005); 
The superstructure permit submittal (dated 18 November 2005); 
Various clarifications and modifications as documented In the "Peer Review, Volumes 1 and 2," 
dated 31 May 2006, prepared by DeSimone Consulting Engineers 
Addendums to the Foundation Permit drawings (Addendum-2 Structure, dated 11/18/2005; 
Addendum 2 Revisions, dated 03/06/2006; and Add2-Rev2 Peer Review, dated 05/26/2006). 
Review included the 103 sheets listed on the drawing index of sheet S0-0.10 dated 0512612006. 

On the basis of my review as outlined above, it Is my opinion that the tower design Is compliant with the 
principles and requirements of the building code, and that a permit can be Issued for its construction. 

It is my understanding that the scope of my review Is to provide my professional opinion on the design 
based on the building code provisions, for the sole purpose of advising you in your capacity as the 
responsible building official. I also understand that my review Is limited to the structural system concepts 
and general design approaches for compliance with the building code. It is not intended that my review 
verify any particular numerical values In the design calculations. Furthermore, this review In no way 
accepts responsibility for the building design or the Issuance of permits, which remain responsibilities of 
the Engineer of Record and the San Francisco Department of Building Inspection, respectively. 

Respectfully, (-Q) 
i!d!,g ,,.: c~ .$ iJ -~ ~ la ;::: 
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JackP. Moehle---------------
Consulting Civil Engineer 

Mr. Hanson Tom 
Department of Building Inspection 
1660 Mission Street, 2"d Floor 
San Francisco, CA 94103 

Subject: Termination of Post Tensioning Tendons a! Core Wall 
301 Mfssion Project 

Dear Mr. Tom: 

3444 Echo Springs Road 
Lafayette, CA 94549 
Ph: (925) 937-5225 
FAX (925) 949-7595 

29 June 2006 

As part of my independent peer review of the structural design of the 301 Mission project, J have 
investigated the performance of the detail proposed for termination of floor slab post-tensioning tendons 
that are interrupted by the building's central shear core. The proposed detail consists of terminating the 
·tendons, with a tendon anchor, in the slab a short distance from the exterior face of the wall. The slab is 
then connected to the core wall using '1orm saver" dowel inserts within the wall to which dowels are 
attached, following removal of the wall forms. 

In an unrelated project, I have worked with engineers at MKA to test a full-scale laboratory specimen 
having details closely resembling the subject details of the 301 Mission project. You previously have 
received a draft test report summarizing test details and the results. Of the two test specimens reported, 
the second incorporated improved details including use of equal amounts of dowel reinforcement in the 
top and bottom of the slab and placement of the tendon anchors approximately one slab depth from the 
face of the wall. It is my opinion that this test specimen performed well within the expectations of the 
building code. 

The details of the aforementioned second test are representative of those proposed for use in the 301 
Mission building. In my opinion, results of this test are applicable to the 301 Mission building. Therefore, 
based on the testing performed, and my understanding of the response of the 301 Mission building, I 
believe that termination of post tensioning tendons outside the core wall using fonn~saver type dowel bar 
inserts to provide gravity and shear attachment of the slab to the wall, as shown on the structural 
drawings for the 301 Mission building, is acceptable. 

Please feel to contact me should you have any questions on this matter. 

Respectfully, 

Jack P. Moehle, Ph.D., FE 

cc: Gary Ho 
Nie Rodriguez 
Derek Roorda 
Steve Patterson 
Hardip Pannu 

JPM 9 



CITY AND COUNTY OF SAN fRANCISr 

DEPARTMENT OF BUILDING INSPECTION 

GAVIN NEWSOM, MAYOR 

FRANKY. CHIU, C.B.0., DIRECTOR 
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Jack P. Moehle 
3444 Echo Springs Road 
Lafayette, CA 94549 

Leonard Joseph 
The Thornton-Tomasetti Group 
15892 South Pasadena Avenue 
Tustin, CA 92780-5415 

Shah Vahdani 
Fugro West, Inc. 
1000 Broadway, Suite 200 
Oakland, CA 94662 

Dear Gentlemen: 

()(}-I Cd-/·~ 

July 27, 2004 

80 Natoma Street 

I wanted to let you know that we have retained Professor Juan Pestana of the UC Berkeley Geo 
Engineering facalty to do the type of evaluations that Professor Andrew Whittle was doing with 
respect to the 80 Natoma project. I am enclosing a copy of my letter to Professor Pestana that 
lists the items that I have sent to him. I would appreciated it if you would each review your files 
and see if you have any additional items that might be relevant to his work on this project. 

I would also like to schedule a meeting with our DBI staff, the PRP members and Professor 
Pestana. I have cancelled the vacation I had planned, so I will be here until the end of 
September. I would appreciate hearing from each of you as to your schedules, so that we can 
set up a meeting at the earliest convenient date. You can call me at (415) 575-6893 or e-mail. 
me at: ken.harrington@sfgcv.o;g. 

I look forward to hearing from you. 

Very truly yours, 

cc: Juan Pestana 

Kenneth J. Harrington, Special Assistant to the Director 
1660 Mission Street, Sixth Floor - San Francisco, CA 94103 

Office (415) 575-6893 FAX (415) 558-6225 
www.sfgov.org/dbi - Ken.Harrington@sfgov.org 



CITY AND COUNTY OF SAN FRANCISCO 

DEPARTMENT OF BUILDING INSPECTIO~ 

GAVIN NEWSOM, MAYOR 

.<.ANKY. CHIU, C.8.0., _DIRECTOR 

July 26, 2004 

Professor Juan Pestana 
104 Marsha Place 
Lafayette, CA 94549 

Dea.r Professor Pestana: 

80 Natoma Street 

This is a follow-up to our recent conversation, wherein I told you that the Department of Building 
Inspection wants to retain you as a consultant on a development project at the above address. 

You will recall, I informed you that the subject project is a 51-story concrete residential high rise 
. that is planned for construction at 80 Natoma Street, which is near the intersection of 2nd and 

Mission Streets in downtown San Francisco. 

I am enclosing the following items, which will give you an overview of the project and the issues 
involved: 

1. Report of Treadwell & Rollo dated October 24, 2003 with attached report dated 
September 15, 1998. 

2. Report from Jack P. Moehle dated April 2, 2004. 
3. Report from T.D. O'Rourke dated May 9, 2004. 
4. Report from Youssef Hashash, Ph.D, P.E. dated May 12, 2004. 
5. Report from Dennis C. Mccarry d.ated May 14, 2004. 
6. Report from Jonathan D. Bray, Ph.D., P.E. dated May 25, 2004. 
7. Report from T.D. O'Rourke dated May 31, 2004. 
8. Report from Youssef Hashash, Ph.D, P.E. dated June 2, 2004. 
9. Report from Charles C. Ladd, Sc.D., P.E. dated June 2, 2004. 
10. Report from Ron Klemenic, MKA; Mr. Hadi Yap, Treadwell & Rollo dated June 3, 2004. 
11. Report from Andrew J. Whittle dated June 11, 2004. 
12. Report from Demetrious C. Koutsoftas, P.E., G.E. dated June 14, 2004. 
13. Report from Hadi J. Yap dated June 15, 2004. 
14. Report from Hadi J. Yap dated June 17, 2004. 
15. Report from Shah Vahdani dated June 24, 2004. 

Our department, the Department of Building Inspection, had issu.ed an addendum to begin the 
installation of piles, that, in retrospect, was premature, due to a great many unresolved 
questions. 

The developer was in the process of installing piles, when we became aware of some 
questions with regard to the foundation. A number of experts who were retained to assess the 
construction of a train tunnel adjacent to the building foundation raised these questions. The 

Kenneth J. Harrington, Special Assistant to the Director 
1660 Mission Street, Sixth Floor - San Francisco, CA 94103 

Office (415) 575-6893 FAX (415) 558-6225 
www.sfgov.org/dbi - Ken.Harrington@sfgov.org 



Professor Juan Pestana 
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project has been on hold since June 7, 2004 for some permit/entitlement questions, and due to 
our concern about the foundation as currently designed. 

The Department's purpose in retaining you is to have you work with out peer review panel 1 to do 
the kind of assessment that Andrew Whittle did with respect to the design . 

• 

As you can see, there are conflicts among the various experts who.have looked at the project. It 
is the Department's usual practice to hire its own independent consultants where there are such 
conflicts. 

I would appreciate if you would review the enclosed materials and then caU me so that we can 
discuss how we should proceed. I would like to set up a meeting with our peer review panel at 
your earliest convenience. 

I know that I told you that I was going to be in Italy for the next 3 weeks, but I have decided to 
postpone my vacation because of this 80 Natoma matter, so you can reach me at the office 
whenever you would like to discuss the matter. 

Thank you for agreeing to assist us in this matter. 

1 Jack Moehle, Leonard Joseph and Shah Vahdani. 

Very truly yours, 

Kenneth J. 
Office of the 



SFPUC Batch Discharge Program 

Tomio Takeshita 

Manager of the SFPUC Pretreatment Program 
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Regulatory 
1

Requirement 

• Environmental Protection Agency regulations 

require sa·n Francisco to have a Pretreatment 
Program 

I 

I 

• San Francisco Public Works Code - Article 4.1 
(Sewer Use Ordinance) requires that we 

regulate all discharges into the sewage system 



San Francisco Public Worl<s Code: 
Article 4.1 

• Article 4.1 approved in 1992. 

• Purpose of Article 4.1 and Pretreatment Program: 
- Protect human health, the environment, the sewage 

system, and wastewater treatment plants 
- Prevent the discharge of pollutants into sewage system 

that would: 
• obstruct or damage the system; 

• interfere with, inhibit or disrupt treatment facilities; 

• harm or threaten to harm human health or the environment; or 

• contribute to violations of regulatory requirements imposed on 
the City. 

• Dischargers shall pay sewer service charges. 



Batch Wastewater Discharge 
Permit: Program · 

! 

• The purpose of the permi
1

t program is to protect our 
wastewater infrastructure by regulating the quality and 
quantity of dischargers. 

• All periodic discharges to ,the sewage system must 
obtain a Batch Wastewater Discharge Permit. 

• Federal regulatory requirement of EPA that SFPUC 
regulate periodic discharges. 



Who Must Comply 

• Any activity that generates periodic · 
discharges to the sewage system: 
-Construction sites;· 
-Well water testing and pumping; 

· -Auxiliary water supply testing; and 
-Any other activity that generates non­
. routine discharges. 



SFPUC Batch Discharge 

Permit Requirements 

• May require discharger to install water 
meters to report quantity discharged. 

• May require discharger to sample water 
and submit water quality reports. 

• May require the removal of pollutants 
prior to discharge; pretreatment. 

• Dischargers shall pay sewer service 
charges. 
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City and County of San Francisco 
Department of Building Inspection 

December 16, 2016 

Mr. Denis F. Shanagher 
Duane Morris LLP 
Spear Tower, One Market Plaza, Suite 2200 
San Francisco, CA 94105-1127 
Via E-mail: dfshanagher@duanemorris.com 

Dear Denis: 

~\JW v 1t\ ~ lrli- . 
l~b q l' t!J f) i /i~ir; 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

We understand that you have completed survey activities to determine whether 301 Mission 
is leaning/tilting and, if so, by how much. 

We also understand that the survey activities may not yet be completed. Please send us a 
status report by December 22, 2016 on the status of such activities, and your schedule for 
completion of the work. 

Also, please send us data measured thus far, as well as a complete report when the survey 
activities are complete. If you also could provide a timeline for providing the complete report, 
that would be much appreciated. 

Many thanks for your assistance, and for your ongoing cooperation. 

Sincerely, 

Tom Hui, S.E., C.B.O. and Director 

cc: Naomi Kelly, City Administrator 



City and County of San Francisco 
Department of Building Inspection 

December 15, 2016 

The Honorable Aaron Peskin, San Francisco Supervisor 
City Hall, Rooni 244, San Francisco, CA 94102-4689 
Via E-mail: aaron.peskin@sfgov.org 

Dear Supervisor Peskin: 

Edwin M. Lee, Mayor 
Tom c. Hui, S.E., C.B.O., Director 

Please see below DBI responses to the questions you raised in your letter dated November 16, 
2016. 

Q. 1 Please produce or explain the-absence of the August 30, 2005 letter from Hardip Pannu. 
A. We did not retain a hard copy version of theHardip Pannu August 30, 2005 letter per DBI 
engineering practice at that time. Plan Review scanned only the final peer review letters into the 
plan set. 

Q. 2 Why is there " ... no documentation that DBI formally retained the services of either Mr. 
Pannu or Professor Moehle specifically as peer review panelists ... , or any documentation 
delineating their anticipated scope of work ..... " 
A. There is no documentation because DBI has never 'retained' a peer review expert. DBI 
engineering practice in 2005 was to select appropriately skilled experts jointly with the Project 
Sponsor; the contractual retainer has always been between the peer review expert and the 
project sponsor. · 

Q. 3 Why is there no documentation delineating the peer review panelists' anticipated scope of 
work?. 
A. As PrincipalEngineer Hanson Tom explained at the November 17th hearing, the practice in 
effect in 2005-2006 was to hold a meeting with the project sponsor's engineers of record, and 
with those engaged as peer review experts, from which a scope of work was determined, with 
detailed notes taken by the project sponsor's engineer of record. Per the records' retention 
policy in effect in 2005-2006, DBI did not retain any of these records. 

Q. 4 Why is there no letter confirming DBI engineer Hanson Tom directed or requested peer 
review panelists in 2005-2006 ... to include the Trans bay Project in their review and analysis? 
A. According to DBI Principal Engineer Hanson Tom, 301 Mission pre-dated the Transbay 
Project by approximately five years and thus there was no Transbay Project yet to include in any 
of the 301 Mission peer review and analysis. 

Q. 5 Please explain whether Mr. Pannu and Professor Moehle were hired as peer review 
panelists before or after they did work for DeSimone Consulting Engineers. 
A. DBI did not 'hire' Mr. Pannu and Professor Moehle; that contractual relationship was between 
them and the project sponsor. 

1660 Mission Street - San Francisco CA 94103 
Office (415) 558-6088 - FAX (415) 558-6401 

www .sfdbi.org 



Page Two 
Director Tom Hui December 15, 2016 letter to Supervisor Aaron Peskin 

Q. 6 Why has DBI not provided you with its copy of " ... the four-volume foundation permit 
application ... dated May 24, 2005 and prepared by Desimone Consulting Engineers for the 
Department of Building Inspection, referencing Project 4069 ..... " 
A Per the City Attorney-approved departmental retention and destruction policy, DBI retains for 
its permanent records permit applications, permits, job cards, approved plans and certificates of 
final completion. We do not retain, per State law, project structural calculations, which we 
believe were the four-volumes you referenced. 

I also would like to clarify Principal Engineer Hanson Tom's statement at the November 17th 
hearing that DBl's responsibilities " ... pretty much stop at the property line .... " Per building code 
section 3307.1, Protection of Adjoining Property, any excavation that adversely affects an 
adjacent property requires the responsible party to correct immediately any adverse impact 
caused by such an excavation, and to obtain required permits to perform the repair work. 
Please see the attached Code Section 3307.1 for specific details. In 2005-2006, the Transit 
Center area was still a vacant lot and thus this adjacency excavation responsibility was still 
several years away from actual construction conditions. 

Finally, I would like to update you on some of our efforts since the last hearing. Our·lnspection 
Division has completed inspections of 301 Mission's accessible areas. We are preparing a 
report to share in the near future. Our Commission has requested a presentation on 
performance-based applications for Tall Buildings and the peer review process at the February 
17, 2017 BIC meeting. We also are researching other jurisdictions' performance-based plan 
checking and peer review process (please see enclosed December 61h letter from President 
McCarthy). 

We are copying this DBI response letter to the Clerk of the Board, and Assistant Clerk Erica 
Major, and we request, respectfully, that it be made part of the official Board file number 
160975. . 

Thank you for your consideration, and·understanding, of these 2005-2006 DBI engineering and 
plan review practices. , 

Sincerely, 

Tom Hui, S.E., C.B.O. and Director 

Enclosures: SF Building Code Section 3307, Protection of Adjoining Property; 
December 6, 2016 Letter to Director Hui from President McCarthy, BIG 

CC: Members of Board of Supervisors; Members of Building Inspection Commission; City 
Administrator Naomi Kelly; DEM Director Anne Kronenberg; John Malamut; Randall Parent; 
Edward Sweeney; Taras Madison; Daniel Lowrey; Ronald Tom; Lily Madjus; William Strawn 
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BUILDING INSPECTION COMMISSION (BIC) 
DEPARTMENT OF BillLDING INSPECTION 
1660 Mission Street I San Francisco CA 941031 Office (415) 558-61641 Fax (415) 558-6509 

December 6, 2016 

Director Tom C. Hui 
Department of Building Inspection 
1660 Mission Street; 61h Floor 
San Francisco, CA 94103 

Dear Director Hui, 

After the events of the past few months, I will be calendaring a meeting in 
February to review the procedures and policies for performance based 
applications. Please be prepared to address the points outlined below in great 
detail. Please have the Department start preparing this report and presentation 
at your earliest convenience. The report and presentation should address each 
of the points below. 

Process 

• Which applications are performance based and which are 
prescriptive based? 

• What is the criteria for each? Are the standards for performance 
and prescriptive the same? 

• Provide historical data for the number of applications for each 
type for the last 10 years. 

• Provide a description of a typical building for each type. (Survey 
and quantify each type.) 

• Describe how or if an application could be both performance 
based and prescriptive based. 

• Does the State of California's Code or any law speak to the 
retention of records for design professionals in the building 
profession? 

Comparison showing Performance Based plan checking & Peer Review in 
the 2000w2007 era compared to ~he present day. How does our current 
system compare to San Diego, Los Angeles, San Jose and Seattle. 

• . What is the criteria to decide if something was performance based 
or Code prescribed? 

• What is the criteria to qualify for the Peer Review team for the 
projects and who picked the teams? 



• Who paid for the Peer Review and what was the process of 
payment? 

• What is the design/seismic criteria? Do all buildings share the 
same standards? 

• Were there any conflict of interest rules for the Peer Review team? 
• What role did special inspections play? Which portions of the . 

process or approval relies upon special inspection, and explain how 
Chapter 17 of the state Building Code gives priority to the special 
inspector. Explain how the state Building Code delegates · 
jurisdiction for special inspections and soils reports by others. 

• Were the piles part of the special inspection program or does the 
regular inspector cover pile driving? 

• What was the record retention policy for Peer Review? 
• How was dewatering reviewed or supervised, and describe the 

review process? 

Si~~ 
Angus McCarthy 
Building Inspection Commission President 



3306.10- 3307.l 

Chutes, floors, stairways and other places affected 
shall be watered sufficiently to keep down the dust. 

13306.11 Add a section as follows: 

3306.11 Falling Debris. Wood or other constmction 
matedals shall not be allowed to fall in large pieces onto 
an upper floor. Bulky materials, such as beapis and 
columns, shall be lowered and not allowed to fall. 

13306.12 Add a section as follows: 

· 3306.12 Structure stability. In buildings of wood frame 
construction, the supporting structure shall not be re­
moved.' until the parts of the structure being supported 
have been removed. 

In buildings with basements, the :first floor construc­
tion shall not be removed until the basement walls are 
braced to prevent overturning, or an analysis acceptable to 
the Bm1ding Official is submitted which shows the walls 
to be stable without bracing. 

SECTION 3307 ~:PR.ot:Ectlo:N OF.ADJOINING . rilorEJ.lTI . . .· ·. . . . . . . . . . · .. 

I 33.07.1 Insert a note at the end of this section as follows:! 

!!fl1r~:J;c~:.{;.;ii~~R~~1lu·~!R. 
construction reriiodeliil . anddemolitid 
mui{ ~e .Pro~td¢d ·:f~t f!~fui&~jtfq~:· .. ~···· 
chimneys, skylights, an4roc?f~,ft9 
to contrhi wate;i;runo:ff and efosf ;q; 

~~ffiP.il~~~ ~9tjyi#es., "Tii~ ii#~J.;·,,, 
excav;:tWm to be made shill pr<?:. 

§:~ti?Imtt1& 
of the excavati6Ji. . ~ . .. . . ... . . . 

Note: Other requirements for protection of adjacent · 
property of adjacent. and depfu. to which protection is 

· requested are defuied by California Civil Code Section 
832, and is re:prmted lierem for convenience. 

222 

Section 832. Each cote:rnrinous owner is 
entitled to the lateral a,nd subjacent support 
which his landreceiyes from fu.e adjolliing land, 
subject to the 1ight of fu.e owner of the adjoilling 
land to make proper and usual excavations on 

2013 ~AN FRANCISCO BUil,DJNG CODE 

fu.e same for purposes of cons1;ruction ·or im­
provement, under the following ~onditions: 

1. Any. owner ofland o:r his less.~e in­
tending to make or to permit an excavation shall 
give reasonable notice to the owner or owners 
of adjoining lands and of building::; ()r ~fu.er 
structures, stating fu.e depth to which such 
excavation is intended to be made, and when fu.e 
excavating will begill. 

2. In making any excavation, ordinary 
care and skill shall be used, and reasonable 

, precautions taken to sustain the adjo:i:oh;tg iand 
as such, wifu.out regard to any 1:>uilding i:lf other . 
structure which" may be thereon, an4 there shall 
be -no liability for damage done to any such 
building or other structure by reason of the 
excavation, except as otherwise prov.ided or 
allowed by law. · 

3. If at any time it appears fu.at the exca­
vation is to be of a gr~ater depth tha.n are the 
walls or foundations of any adjoining building 
or other structure, and is to be so clos~ as to 
endanger the building or other sttu:ctrire m any 
way, then the owner of the bullrupg or other 
structure must be allowed at least 3 0 days, ifhe 
so desires, in which to take measures tc} protect 
the same from any damage, or iii wmch to 
extend fu.e foundations thereof: and he. niust be 
given for fu.e same purposes reasonable license 
to enter on the land on which the excavat;ion is 
to be or is being made. 

4. If the excavation is intended to be or 
is deeper than the standard depfu. of founda­
tions, which depth is defined to b1:: a Q.epth of 
nine feet below the adjacent curb level, at the 
point where the joint property liile inters()pts the 
curb and if on the land of the cotemrinous 
owner there is any building or othe~ str'd6.fur6 
the wall or foundation of which goes to stan.c;li:rrd 
depth or deeper fu.~n the owner of the 1~4. q:n 
which the excavation is being m<i.de shall, if 
given the necessary license to eµter QIJ. the ad­
joining land, protectthe said adjoining 1.!llld an,d 
any such building or other structi.rry thereon 
without cost to the owner fu.ereof, from any 
damage by reason of the excavation1 and shall 
be liable to the owner of such property for any 
such damage, excepting only for minor settle­
ment cracks in buildings or othe:t structures. 

1/1/2014 
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City and County of San Francisco 
Department of Building Inspection 

Sean Jeffries 
Millennium Partners 
735 Market Street, Suite 302 
San Francisco, CA 94103 

December 15, 2016 

Dear Mr. Jeffries: 

Edwin M. Lee, Mayor 
Tom C. Hui~ s:e., C.B.O., Director 

Thank you for providing us with a copy of the report that was prepared by Mr. Ronald 
Hamburger of Simpson Gumpetz and Heger Inc., dated October 16, 2016. We have reviewed 
the report and DBl's engineers seek some additional information. 

In addition, we have provided copies of the information to a team of consulting engineers 
retained by the City Administrator. The consultants will be advising the City Administrator and 
DBI on the safety of your building at 301 Miss_ion. 

DB l's Request for Additional Information: 

1) We request you provide copies of the following documents referenced in the Hamburger 
report: 

a. Documents prepared by Treadwell & Rollo listed as items 1 thru 15 in Sect. 2.1 of the 
report. 

b. Documents prepared by Arup listed as items 1 thru 42 in Sect. 2.2 of the report. 

c. Documents prepared by Desimone Consulting Engineers listed as items 1 thru 12 in Sect. 
2.3 of the report. 

2) The conclusion of Mr. Hamburger's report did not provide a prediction on any future 
settlement related to geotechnical aspects of the site conditions. Please provide us with 
any information you have on this issue. 

3) Do you have a plan to achieve building settlement stabilization and an associated 
· timeline? Please provide us with pertinent information regarding your approach to 
addressing the settlement issue. 

Questions from the City's Consulting Engineers: 

Unless otherwise noted, the page and section references cited in these questions-pertain to the 
final Foundation Settlement Investigation report, dated October 3, 2016. 

1660 Mission Street- San Francisco CA 94103 
Office {415) 558-6088 - FAX (415) 558-6401 

www.sfdbi.org 



City and County of San Francisco 
Department of Building Inspection 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

Page Two 
Director Tom Hui December 15, 2016 Letter to Sean Jeffries 

4) Please report the total weight (Dead Load and Superimposed Dead Load) of the building, 
including the below grade structure. Has an independent check of the building weight. 
been performed to confirm the gravity loads us~d in the PERFORM and ETABS models? 

5) Please report the periods of vibration from the elastic ET ABS and nonlinear PERFORM 
models. Have these been compared to measured periods in the building, e.g., using 
acceleration data available from CSMIP? 

6) · The study (Section 4.2.4.1 on page 28) has estimated roof displacements resulting from 
settlements of 2.7in toward the west and 7.0in.toward the north based on the elastic 
ETABS model: 

a. Please also report initial roof displacements from the nonlinear PERFORM model 
based on the two methods of applying settlements. 

b. Please discuss how sensitive the predicated building responses are to the 
assumptions made in Seetion 4.3.3.1 and Section 5 regarding the portion of the 
measured total mat settlement that is applied in the analyses. 

c. Please compare the initial out-of-plumb predictions from the analyses to the actual. 
measured lean/tilt of the building so as to validate underlying assumptions. 

7) The study has used an elastic ET ABS model to identify the impact of the settlements on 
the building's stability under gravity loads. Several ~tructural elements were identified 
that experienced high stress levels, some in excess of expected design strengths. 
Please discuss how the initial states of stresses and deformations under gravity loads 
and settlement deformations in the nonlinear PERFO.RM model compare to the stress 
levels predicted by the elastic ET ABS model, and what the effect of any stress 
redistribution has on the structural collapse safety. 

8) The study concludes that the settlements measured through June 2016 have not 
compromised the building's safety. Please comment on the extent of additional (future) 
settlements the building can sustain without compromising the building's stability under 
gravity loads, and the building's expected performance under earthquake loading. 

9) · There are differences between the observations and conclusions in the 2014 draft report 
arid 2016 final report. For example, the draft report commented on the performance of 

·the building under 'lower intensity earthquakes' in the Conclusions, but this statement 
was removed in the final version of the Conclusions. Please comment on these 
differences. 

1660 Mission Street- San Francisco CA 94103 
Office (415} 558-6088 - FAX {415) 558-6401 

www.sfdbi.org 



City and County of San Francisco 
Department of Building Inspection 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

Page Three 
Director Tom Hui December 15, 2016 Letter to Sean Jeffries 

10) There is a lack of specificity in the discussion of the building's performance in Sections 6 
and 7 of the final report: 

a. Please clarify, in the first paragraph of Section 6, which building elements (including 
their number and location) experience significantly elevated stresses due to the 
settlements, the associated 'failure' mode, and what effect this has on the overall 
performance of the building. 

b. Please quantify, in the fourth paragraph of Section 6, the effect of the building's 
settlements on the ability to resist earthquake shaking. 

c. Please clarify, in the fifth and sixth paragraphs of Section 6, which building elements 
do not meet design criteria, or experience significantly increased demands, and what 
effect this has on the building's performance. 

d. Please clarify, in Section 7, which building elements do not meet "criteria commonly . 
adopted for design of similar new buildings", and how the (substandard?) performance· 
of these elements affects the overall performance of the building. 

e. Both the elastic ET ABS model and the nonlinear PERFORM model show demands in 
the outrigger beams that exceed the standard acceptance criteria for these beams 
(e.g, the high elastic stresses in Figure 28 and large. inelastic deformations in Fig. 60) .. 
Please describe the implications of these high stress and deformation demands on the 
performance of the outrigger beams as related to the safety of the building. [Note -
Figure 28 of the ET ABS model report shows the largest outrigger shears in the south 
plane of outriggers, whereas the mat dishing is largest ·below the north plane of . 
outriggers. Please confirm if the plots in Figure 28 are labeled correctly and, if so, 
describe why the forces are lower away from the dished area of the slab.} 

11) The nonlinear PERFORM model has distributed spring supports beneath the grillage 
model of the mat, which represent the stiffness and settlement of the piles. Please report 
the following information on the pile loads and performance: 

a. Gravity and earthquake forces developed in the pile supports. Please indicate the 
peak coll1pr.ession forces and tension forces ·(if any) developed in tile pile supports 
and the locations of these forces. Report forces for both gravity loading alone and 
gravity plus earthquake loading. 

b. Please comment on whether you have considered axial force, shear force and 
moment demand/capacity ratios in the piles due the effects of gravity and gravity plus 
earthquake. 

1660 Mission Street - San Francisco CA 94103 
Office (415) 558-6088 - FAX (415) 558-6401 
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City and County of San Francisco 
Department of Building Inspection 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

Page Four/Director Tom Hui December 15, 2016 Letter to Sean Jeffries 

12) 

c. Please plot axial force versus axial deformation for several representative support 
points to confirm the gap _opening/closing behavior under gravity load and the range of 
deformations under the input earthquake ground motions.· 

d. Please confirm the acceptance limit for deformations in the mat and whether this limit 
is exceeded in the analysis. Table 8 indicates that the CP limit is 1% plastic rotation, 
whereas the text on page 74 refers to the "1% strength loss limit", which implies a 
rotation at a strength loss of 1 %. Please confirm the definition of acceptance criteria. 
In addition, in Table 8, demand/capacity ratios of up to 2.627 are reported for the mat 
foundation, whereas the discussion on page 7 4 related to Figure 64 indicates that 
"The demands shown here ... are entirely within acceptable levels". Please provide 
justification for considering the demand/capadty ratios of 2.627 to be within · 
acceptable levels. 

MCER Spectra for Ground Motion Scaling: In Section 4.3.3.2 (Pg. 51-52), the input · 
ground motions are scaled to a target spectrum equal to 80% of the standard MCER 
code spectra, based on the justification that "The Treadwell & Rollo geotechnical report 
indicates that at long periods, the site-specific spectrum developed for the design of the 
tower is governed by a building code requirement that site spectra not be taken less than 
80% of the standard spectrum defined by the building code." However, as shown in 
Figure 0-4 of Treadwell & Rollo's 2005 report (included below), the probabilistic site­
specific spectra developed byTreadwell and Rollo is higher (not lower) than the standard 
code spectra for all periods longer than about 0.8 se.conds. Therefore, this plot in Figure 
D-4 appears.to contradict the justification in the 2016 analysis report for targeting a 
spectrum that is 20% less than the MCER spectrum. Please confirm. 

Thank you for your earliest response to these questions . 

. Sincerely, 
1
_ I. . 

~C~~ 
Tom Hui, S.E., C.8.0., and Director 

Department of Building Inspection 

cc: Naomi Kelly 

1660 Mission Street - San Francisco CA 94103 
Office (415) 558-6088 - FAX (415) 558-6401 

www.sfdbi.org 
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Scope 

The purpose of this Property Marketing Report is to describe the construction, occupancy, protection and 
exposures to these facilities. In addition human element programs are described as well as maintenance 
and testing of fire protection equipment. Major building equipment, HVAC and electrical equipment are 
addressed. The information provided is based on information provided by the client and from 
observations during site visits. 

It is understood that each facility has its own specific conditions that characterize its design and operating 
procedures. Generally, national and industry recognized standards are the basis for the evaluation and 
suggestions. This is not to preclude a consultant's qualified judgment when evaluating the adequacy of 
existing programs. 

Conferred With 

Denis F. Shanagher Attorney at Law, Duane Morris LLP 

Damon Partridge Director of Hospitality Services, Action Property Management, Inc., 
ACMF 

Antonio Nunez Chief Engineer 

Dorothy McCorkindale Hub International Insurance Services 

Legal Notice 

All consulting services performed by HUB are advisory in nature. All resultant reports are based upon 
conditions and practices observed by HUB and information supplied by the client Any such reports may 
not identify or contemplate all unsafe conditions and practices; others may exist. HUB does not imply, 
guarantee or warrant the safety of any of the client's properties or operations or that the client or any such 
properties or operations are in compliance with all federal, state or local laws, codes, statutes, ordinances, 
standards or recommendations. All decisions in connection with the implementation, if any, of any of 
HUB's advice or recommendations shall be the sole responsibility of, and made by, the client. The advice 
and recommendations submitted in this plan constitute neither a warranty of future results nor an 
assurance against risk. This material represents the best judgment of HUB and is based on information 
obtained from both open and closed sources. 
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Executive Summary 

A Property Survey Assessment was performed for Millennium Tower Association located in San 
Francisco, CA on October 26, 2016. 

A tour of the premises was conducted along with a review of special hazards present, protective systems, 
building construction details, management loss control programs and other related aspects of the building. 

This report discusses issues with settling and tilting that have been prominently highlighted in the media. 
This report documents studies, mitigation and discussion of the solution the issues. 

A report, from a respected structural engineering firm, was commissioned on behalf of management to 
determine what effects the settling and tilting may have had on the safety and earthquake resistance of the 
building. The conclusion, based on extensive analysis of data from instrumentation installed in the 
building and visual observations are as follows: 

"On the basis of our updated analyses of the 3 0 I Mission tower, we conclude that the effect of settlement 
on most building elements is negligible. Under the influence of Maximum Considered Earthquake 
shaking together with the settlements that have occurred to date, most building elements continue to meet 
criteria commonly adopted for design of similar new buildings in the City of San Francisco today. We 
conclude that the settlements experienced by the 301 Mission tower have not compromised the building's 
ability to resist strong earthquakes and have not had a significant impact on the building's safety." 

Risk Reduction Programs - Overall rated Excellent. Written programs are provided for Hot Work, 
Impairments and there is an excellent emergency plan in place. 

Fire Protection - Overall rated Good. Fire sprinkler protection is provided throughout all areas. 

Major Equipment - Overall rated Good. Equipment is well maintained and protected. 

Assessment Summary 

Overall, conditions were found to be Very Good for property-related perils. 
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Recommendations 

No recommendations are being made by Hub. Previous recommendations made by AFM are discussed 
below. 

09-02-002 Improve the fire sprinkler supervision and testing program. 

Part A. Lock all sprinkler valves in the open position. 
Hub comment: The valves are provided with tamper switches which are monitored 24/7. 

The valves are located in the stairwells where only residents have access. All valves are 
checked monthly with results recorded. Management will consider sealing the valves. 

Part B. Perform weekly documented inspections of the automatic fire sprinkler control valves. 
Hub Comment: This is currently done monthly. 

Part D. Conduct quarterly documented waterflow alarm testing. 
Hub Comment: This is currently done semiannually, which is the frequency 
recommended by NFP A 25. 

Part E. Conduct documented flow tests for all pressure-reducing valves (PRYS) 

There are two types of pressure-reducing valves at the Millennium Tower: direct-acting PRVs (direct 
PRV s ), and pilot-operated PRV s (pilot PRV s ). Direct PR Vs are located in the stairwells, and pilot 
PRVs are located in the fire pump configurations. The following tests should be performed in order to 
ensure the pressure-reducing valves are functioning properly: 

• All PRVs should be visually examined weekly. 
• All floor PRV s should be physically inspected and operationally tested on a monthly basis. 
• All PRVs should be flow tested annually and compared with the manufacturer's performance curves to 

ensure that they are operating in a satisfactory manner. 

Hub Comment: All PRV'S are examined monthly. 
All PRVs are flow tested on a 5-year basis. There are approximately 240 PRVs 
in the Tower. The five year test is the frequency required by NFPA 25. 

Part F. Perform all waterflow tests with the fire pumps running. 
Hub Comment: Due to the complexity of the high rise system this is not considered 

practical 

09-02-008 Implement the FM Global Hot Work Permit System to manage hot work operations. 
Hub Comment: This has been completed 

13-04-002 Ensure that all penetrations within electrical rooms are properly sealed with FM approved fire 
stop. 

Hub Comment: This will be completed. 
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13-04-003 Create a comprehensive emergency plan (ERP) for this location. 

Part A. Improve the ERP to include property loss prevention roles. 
Part B. Develop a site-specific earthquake ERP. 

Hub Comment: Parts A&B have been completed. 

09-02-006 Improve Seismic bracing for the automatic fire sprinkler system. 
Hub Comment: Management is reviewing this recommendation. Seismic bracing on gas piping 

was recently completed. 

General Information 

Description & Occupancy 

The Millennium Tower is a fifty-eight-story, 605 ft. tall (645 ft. overall), reinforced concrete tower and 
adjacent podium. The Podium structure is further divided into a three-story low-rise and a twelve-story 
mid-rise. 

Podium Features 

21,500 sq. ft. of exclusive common area facilities 
Indoor 75 ft. competition lap pool & expansive outdoor terrace 
Wine tasting room & cellar 
Bar and lounge 
5,500 sq. ft. Sports Club/LA fitness center 
Children's play & crafts room 
Michael Mina's RN74 Restaurant at ground floor level. 

The US$350 million project was developed by Millennium Partners of New York City, designed by 
Handel Architects, engineered by DeSimone Consulting Engineers and constructed by W ebcor Builders. 
At 645 ft., it is the tallest concrete structure in San Francisco, the fourth tallest building in San Francisco 
overall. The tower is slender, with each floor containing 14,000 sq. ft. of floor space. In addition to the 
58-story tower, there is a 130 ft. tall, 11-story tower on the northeast end of the complex. Between the two 
towers is a 43 ft. high, two-story glass atrium. fu total, the project has 419 units. 

The residences are said to be the priciest on the West Coast, with penthouse units on the top two floors 
selling for around US$12 million. The bottom 25 floors of the main tower are called Residences while 
the floors from 26 to the top have the name Grand Residences. The 53 units in the separate 12-story tower 
are called the City Residences. Below street level, there are 339 parking spaces in a five-level 
subterranean garage located under the Podium. The building is located next to the site of the future 
Transbay Transit Center. Overall, the tower's design is intended to resemble a translucent crystal, and is a 
landmark for the Trans bay Redevelopment and the southern skyline of San Francisco. 
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Millennium Tb\veds also hon1e ts RN?4. a restaurant and wine bar under the. direction· bf Chef Michael 
Mina, looated on.the ground :flooi:, Resid~ht sen·.i.ces :incliide ipriyate concierie and ~xclusive access to 
the 20,000-::.:quare;.foot Club Level, featuring an ovmers' 1otitige,Ja~ting room and cellar, private dining 
:roo'o1. (Set\'iced by Chef Michael l\.1Jna'sEN74), screening room, childre111s playroarri, outdoor terrace, and 
a 5,500;.squate~footfitnei3s cent~r~ · 
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fifty-'eribt~$tot)' ·fowet <1fil1 ~ a!fjaceµt, fljncp:1:mally gonn~t~c4 hvelve-:~t(Jl')' J:einfotcedcom:r:ete pad!urn, 
TJ;ie Pdql):i;Lm ~tnietl:Jf~ is fu4Jier diyided foto athree-si'ory JQv{-:1'.isea,nd a tY,·elv~iJtoxy mid-rise. A.seismj9. 
jofun~pa,i:'Jtes the T:9We~· anti Podium: · · ·· · · ·· · · · · · · · 

T:he tpweris ~~~structe(iof flatpost~iefi~]oue<l tql1qfa~ ~1~Q~,. ~itppgrled, oy·]Jeiirtietefiem&rced cOiw~k 
·.frarri~i(bea§s 1 8,p.d columns) arid a qmtrnUy lqc,at¢ nit,¢ .~Ol;iiprlsmg . .ri;infor«¢d CQncre,t~ 1oa&beWing 
·wall~; Jt is. ~;tlpqrtcti on CJi singl~ '?oµt(@iJus 10.:f~, (hiok.pll~ iap mter658 14 ire $qu~ pre~a,;>t concrete 
piles •. T11~pil¢~ :afe driv~1i.ii:!totll~ ~~y1f1uR: fll14 (J91ritt1fol'.f1111tion~W{o, 90 fei;t. b.~lo\vgradt:~ .·TH~ 
basemer1t cprltaii~ a·PG:~E Ya:glt supported qi~ ·a ~Jt ~hick~lnb c:?titileVei:e.d off'qftlj~ pjl¢ ¢2-p;The 
Towet;s; ]~e~"i:ll(V,?Ji;a ~q~rj;]:tqu~k;~)resi~ciiictfjf; ~ dUf11Sj'Stem6o)1sistmg ofcpntj'ete spe~a1 momet'.lt 
fra!lle8 @:ow~t]ie Qetin,l~ter :ancia tonc:i·ete ~bearwaJ 1 cote \vith .outrigger~:· The has~ dirilens1Qns ar~. 178 
~. t;iy.10() ft:: qr: t1~Spo ~q .. fy, per floor: ·· · 

Thi5 1PpdiU1xt'C9Ptajnsfive sub•gi;Mele:\.'clssitpported. ori a ~.oil~suppmt~d mat foun<:lation; Hinge slabs•·~. 
used.to C()ijlleCt~e.'l\1wetand ~0~~1~Jncerlrup fQcatidns ~da!IQW diffetenti~l n,10veriientbE:twien: thee 
t\llo. StntC~tfe~ .. Ti~ dQ"'°'l ~ricb9rs 1~c;ated undet ~he I~h'\fc,tise.pdrtj0.i1 'ID( fhec]tddj\J~1' ar.e Use9 to r;csist 
hydraulic:, up lifr. p1:essli~6: Tue l~i:r~J iyst~ fQr \be AJ,i.!-rise cq11~~st& ~1J)~ly9( 99nctete sge~r w~U~. The · 
base dlill~nsions 1}01 ft, by·i' 78 pr29,? 5-0 sq~ ftl.per floor f <rr the !Jilrl<.irn~I areas .i!Qtf c!U,'Q le'1r~L fh~ mid" 
iise,!ttiweris 8Q ft. by178ft. otl4,240. sq,. ft,~rnoor. · · · · · 

-- . . .. · . - . , ... r; 

Curbs ~.Pfoi.iid~ in 1)1~~11ai1(~.fo9~1~,~lici:e -.vay:r pipii1g ! s pJ"eSe•}L l\~ost qw-bs u~' 9-irt¢h high c;;ingi¢t~ 
)Yitli 911~ !TI~~r cu,rb .ol'.)~~r£~d arciufid ~~ <metatdry~r dµc~ ~n the 2.6.'"' :floor. · · · 

' . 

'l:'iopert)'fyiarketihgR\\porl . . ;• -, - _,,' - -· .. , .... " 

~·· Ml)Jf;ri,tj,U.m1T{j\~ As~bC:~a~Qh San Frtwcisco 
:~t:iJi ~fa!tcisc6, CA . 



Setti~.Jl1cnt 

A. btiiMrog no®ally settle.'> dl1ring ,t~pq Mer, bonstrfictior,l, duefoa nwr1be1· ofJactq1~ foclud~g:We weimt 
ofthe~ituctur~ In flie.~sc of the1VlfUent111.m1Tower thestmcture liaS .settled 16mches .. TI1ere has been. 
sQme ~lfferen-tialsett]in_g aild son)e tiltiiig~ •. •The aJ11otit9f settlfog has been @ctimen!e<l. anal~tzesl~. & .... 
d.~ai}i;~ study was cqp ductqd and deein ed Saf'e'strtict1rrally as \Vell aS deetne.d 'i.~]thfu. earthquak:e des)gn 
nanune:t~rs by ~n:pma1:>1e sttucfu:ralengir!eeri11g fiµn. 

,- -- - . .., -.. " - " ,_, 

Mitigation 

· Tliesettlin~ ~·as rilozjifored dilring construction and kea8ures were added byArc1l~tects and C<iosultjng 
epgi:nccl'.s. tq in,sure; :the integrity of_pipingand o~er1;ystems. Tl.w ilJ,c,ludeJ: · · · 

·~ Jrstalling utJlil:y IIpes Wlfh ff~~bie connegtiqM where the)r cross the seismlcjolntq~tw!il!iln the 
tovllerand rnid~rrs~ podium. . . .. ...... · ·.·.· > . . . · .... · . 

• lnstallin~. handr~ll$at,~inge $laps.l)€l~eniti~ Poi:ii~n1 and ro~ierto a,¢bbtinttofthe increased 
slope ~ue fo settlement, . . .. . . . . . . 

• HeHoi.rt;!ng utiliti~s. Re-rquting uti!itl'~. .. 
• R~d~i~ping ~elsmicJoil'!t ~oveireratwall$. ceiUng~~ andJloors., .. · .· . . . .·· . ..· . . .·· 

· • Raisin~ lot~ibt flqor levels. qr inStaHhig newtreqcti dr~iris tq Prnven~,w13!er drain~ge tbw:ifd.s entry 
and e;.iit c:toors. ·· · · · · · · · · · · · · · · · · 

TI~e buildii1g is mobUored °Witli fnc1inoinefers andpi~obieters, l'he foformatibn >vas initially real time 
moajtofing .~nd :was recefitl.ymstored tq real time:.mqi1itqrlng'. Crack gauges m:e i~talled the base.ment for 
v:isoal cni.6Jc'n:ilinitorrn a · · · · 

'··I,."'.··. . - ,_ '. b":. 

r\.lilfenniurii ToweF:ASSC>cfat!iill Saci Francisca 
. . . . . sfu:i Frariciscq; CA 



Proposed Mitigation 

At this time there are discussions talcing place to correct settlement and tilting. 

A study is scheduled to begin shortly by Alona Buick & Bers to investigate the strain on piping connections 
to city/utility systems in the street 

Additional Measures 

Three borings to bedrock were recently completed. The borings will monitor water level, and movement 
using piezometers and inclinometers. Monitoring will be real time. There are two borings in Mission Street 
and one in Fremont Street 

A laser sight was in the process of installation in a Tower elevator shaft for inclination monitoring. The laser 
will provide real time monitoring. 

/.~·l 

!'!;S,. t;::.i 
... ·~ 

~:~·~,i;..;;.'; ... -;_ ~~· 1~ 
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J;e1rtflqu~~ef 
,.-., - ., I.. . • 

· Vi~ill!tibj!Sfelt a feWJleo\?l~~n µp~ tl()Clts bthtiildin.gs am:lfo po~Jt!o.- t0Ai)'.l:!,tri~:e1J1¢ 
s;;j~<>i!Jg 1.1.fsl!~ '~ft({('d•1:tb'.ed-$. 

·· .Yibi;i1tio~Jelt gi!iierruri~r pec;p11.\inl]()~r~'!lill. fiuifnof bi: ai.)'1m~r~ JJi~~!i,.'4\iti;~ridi~s~ du"" 
i11 a ";issing:\~bkle. .· ' "' ·• . . ' .. • ' . . . ' ' •· ' 

\ll~t;iti.01isfc1f~osf llll, P~\lpl., io,tlo{lr~ H(ltl .5!ime ?l:rld!lcfrs~ s.(i~ 1:1W~t11 dt~pl~~eif. 
So11niis.produced instrni:tti:Ju •. Soiw: vcliicles eree. tibf·r(l(:ked' 

' ~br:atjin!SfclJ!,>f cv~ffti~e. $<ii# ollj~ ~1:~4 ~if~~ fnfl!~.3Jld ~hclvi.'s:. Sr:>.trii t>!>jCf{s 
. ovr:rhitned. · _ " . . · · · 

Vlbt;Atl.iiiii ~.nd.:~otfo~ felt foi e'i•erj:@e:, :~·c~ll~~io~jeHi! .iliSpfa~i:a; '&iliieesfrud1ir<l1 · ·· · 
.damaae~~C'h aS. fo, fsiii~ior-~l'allboard• . : , .. · ·· ·. ·. · · · .. · • 
Som~#r1~cl1i~ ~Utb ilsbijcli; ch~m•.~~ Mroagllii. ·slight ifa11mgcJ1i other stiiucrum met~~ 
as'Wiiudd'r..ilic b1i,1t1fo Si ; . . ' " O•i • ' ' ... ·.; . . ..•• 

• · ;;>trii~iiiTllla~ lil,j1gc tu eyl!n wen~a~tgiied striicnlr~, Fram~ ~uctuTe; w'.'1~.p,ls!J~~ 9i•t of 
. sfui ll;Ma.ii.liri strui.:furn il~tro •ed; lie:ivy: objecf:S:o,vert!U'.ned; . ..<.> .. · ·· · . 

:9>ti.<>idera)Jle d3in:1ge fa $!;i:"~ChfffS> ciien fl!lrtla( ~!laps~ . ~Onie sfrncfoies J;hlf~~ off ~.f. 
touinlatfons. ·· · · · · · ·· . · · ··· · · · · · · ·· 

~\1,Ip ~i;f all lnasorlry ~ln'.itit lft'.!-'S -d~sfy-Oy~.,. \~~od~f.ri\~ll,l stJ"i,.et~rts g~~~D'lly ~rNt~~~ ,in~ •. 
~rnl!:.d:estm~d. M~ftil structiiriis:St1¢li as biidgeS: !lc.~tro ·i.id tl11dr:iilg.sevi:d:l• ~nt< . 
,J,\>fo:itstructl!J,:~aestm:fc(l, • .E:fov11ff1;1n.Qrst1J,sji:JB~i:~ ii(~r1d!oi.:-Jlis~S0m~.o'bjecisdirow11 
:iin~o)lfoair;• ~ · · · · · · 

"· ... :_: 
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Flood 

· .Defutitioµ;A-varia!rae' calcular~tj inJeid bel~ii((~n the_fropdrry Elevatioi1Feef ,ai1ri 
WatetSutface $few1tto11fe/i!-t. · · . · · · . 

• ])ei1niti6n: Ground elevationinfeet oftheprop~rty JJSing "Jhd: Jo'¢q1ionoogj"(jt'i:tiik-s and·· · 
l$ com'· Qrlef7i for derivii1. ·the Elevcr#on Viid1mce Feet. · 

;·.~~~slirfaqe Ele":ation F~~t 
I •••• - - -.,.,. - -• ..c,_ - ' -- ~ .-, - .•.. ; ...... ,-'. '' ·--~ 'CJ_ - ;_ - ·'· L.• - -

· Defi~1ltiPn.: S1;h~e.s-.qs.fhe proxyfor the. elevqtiOh of the J'. 9o~y¢ar}loqtJ an(lis compofiMt 
for derhh1fl, the:Sl<iNdfidkl"drkrtJCe Feet. 

'· D.efiniti.oli: JJ ;stance.in jeet.betJveeri the pfQpe,ty c1 na the botind¢i-y of th~· I DO-year 
.fl,oqdiorie located in the 'Sci:me catdhrrmit dt :;i,·1'.rb1vdtershed. · · · 

AngdJsl<).11l'.i.,.$anFrai1c1~c() Bay 
fatuaries 

$AN~CJSCO~ClTY•·bF 

1vliDenJ1illip T<!>Yer Associ:l1;ion Siu:l fr~m:i~o 
· ·· ~ · · · ·· San Francfsco, CA 



External 

N orJ:!I AS 1'-t1g~ ris~ :buil iiiil.g !llifoss Mi~$iol} Si:[eet 

South Underground statio11 (partial AS), 

East A.S h ighris~ ac1'(jss Be<lle. Sb:ee:r p has 'WOJ't;et~etback 

'\Ve£t As high ii$e,a,cr~ss fre111ont :Streeu. 
I • "•" 1 '~ - -r C • ,_ • ' • -' - • • 1 

15 :Millenniµh1T'(lw~~ Msocialkm San Fran.cisw . . .. . . . . . . ·. sllil Fral1dsco; cA 
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'f~J~k. Requctiotj, frogral11~1 

Hfruseke~ptng· 

Exc@ifilt wltha, fevi~inot e~cepti6~~' 

flot Work Progt~m 

A:\yrihel1. hob&ofk pelwit sy~tem}s .ID ii~~, The pefu1ltreqiiites a 3o fofrilite.firewafcli a:ftei: th.e 
coTI'lpl.etiotL 6fanyhot~~1ork.. · 

~m~rgencyOrg<lniZ?tionlj..Pre;-PJc.nr1in91 

Awtiltezj c\)mpr~lietfaive epierg~µ9y plan h~t> }1ee11 ~~epared for {he buil~ng$, 1Jl}e plan includes an 
emergeil~)' plM !bgfis P!PVid~.4 for-each n~sjdeJ?t. There is aJsq a plan that_ hlcludes ·all t;me1;g~nc ies for 
buiMfug Tn~~g~me.ntand erigineer-ing, . 'fhe pl~1 is re\;_fow.en and UP.~'.iled~s necessary.. - . 

·Sao Frni1ci"~co:f'fre 
Depru:ttiient 

BxceJl~~~tesm1i;~es···and·i:ra~rii11g. i:liree 
. · · Station,s within 1.5 mile$ 

. '_·_._,· - .... - _,--·---.. " ·-· --" 

]4tfre is a fot~ru'. water thiti~4~i1'.>1i ptogral'fl that ii1~fodes a resp{)l!Se pro gr-~ Pt~So/e regtilatilig V?We 
j6$pection~ at1d ~''~ry ,shift ba()k: iof hciusf.! ili_~egti 011. Cutl;is ate pro\'ic1~d i11 rn¢ci1aui cal r69fi1s: wli,ere: 
W9.t(!tpipfog;.is present ·· · · · ·· · · · ·· · · ·· · ·· · · · · · · 

Ffte PJ'o~ect!P~ .. ~ystS,ni:~~~fog-& M~!~~e~ah~e 

cdritiof:~J~1ves•.'"" ¥'i~ua(In~p~¢1\ 
,_,- - ~'-- ' .. ·- - - _.,,,,_, - - .. ,_,_ - - - '·- ' 

I>'.tl Uffimimn1'ower: A;.;;6cfatio11 $aiJ, F\imcisc-0 
· - · · · · ·· San frandsco, c;'\ 



Fi rE!. P'iotect!dlI. lmpailJ-rienfHanqlji1g 

!mpairm~rits ar~:repofied to .. the iliictrance c~ei; @4 to .the Aft;\ depa1tnJprtt 

Properly Matketilig Report 
Mill~~niult119>vcr Associati?ll $anFrancisco 

Sarr FtanciSco~ CA 



Wa~erisupply'& Ois~ribut~9~ Sy$~13m 

Water Supp!lf ,J!)esctiptio~, 

. '\1\T~ter ~µpply is fr9m anJ3-igcb~ fire seryice c'5n11ect~d t6 the 1 sit)' ~at~{ ma~u fr~ ]\fission Stre~t. The c:ity' 
supply JS reduced tp ,30 psl at il1¢press1tre rcgufatipg\ra~~~ (PRV) Y~Lvc Qn the suction side of the low~ 
~(}11,C fire ~i.tiu,ps~ 111:~ l9~visn1,~ .fi~e p,Qfylp$ s~ppl)' 1 lo)V ~p]je §tand:IJ1j:Jes an·d sprlrikJ~1~ SiS~!'.:)115: 

- ... _, . -

LP~'-' zone ~tandpipes ~itJ?plfodfromfue,lq\V :Zon~J"U-e pun1ps sµpply thj.: b.~ghzorit; fir~ p~tffips; TMJow· 
zone fire Pill11tis cah a]s9 take sucti9l} ~·91n tbefir:e wa):-er tmik iJ.1 ilie ba~~trient; , 

·26rn Floor mafufr(lffi Bsmt · 
. · . fue pµJlips. 

26iHElt1ornurin 'froi,TI,Bsmt · · · fife pump~ , 

tesfing}{e~illts 
. . . 

· 1500 

18 Mi!\enniutri to'Y\'~r. ,\s!lciciatfo~ $m1 F,rantiseo 
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Fil~ Prote,ctiqti ~¥~teltis &;. Eq
1

uipment 

\Vllt.ef~ased_ Syst~ms · 

(LL5ll'540 

·· o.i.s/i56s 

. . 

St~hdpiBc:a11d, Hose Stations 
· ·r.-'';,

1 
_, ·. 

· PorffiJ,Ie Eilingµishµig.Ji:qnw~e!l~ 

3sso · isoo 

... ·"'7. ·6 ·7· ·@· ·.·.:~'6? 7' • . iV::<:"t 'I.~ 

A1ladeq~~e n!lmber ~md pto~r type of'pQrtable {ire· e~"tinguishen•. are .. distrll?l!te{f tbroughotll. Residents· 
,are.'""~Ciuit:~CL to have: ,eitinguiShers.h9wevet tl!~e i ~ no at)iri:I~l. niaj.ntt:~mi:c¢i~e~xd~:4r ri101lth1y cheek~ 

• --< 'I,-·" .·._··- •. ·.' :.. . .... :.. .- . :. ,., . - . • • " - . - - - • 

F~··rs· . air ~· g> stem te. 19P~ .119 . Y •• 

Atr fi.ro ~.amt~ •'Afe i~efvicl at the ~e-0urify' Cetitei: Wnlth ls occilpied.24/7, . 

Mil tetinfom To\\1e1 A.Ssociatfon Sa.ii Francisco 
. . , . .... . .. .. . s,an Frfill.Cisco'" CA 



Fire Detection Systems 

Smoke detection is provided in all areas with the exception of the gym. Residence smoke alarms are not 
connected to the security center. 

Major Equipment 

Transformers 

Power is supplied by a PG&E owned transformer located in a concrete vault in the basement. Walls and 
ceiling are rated for 3-hours. 

Power is distributed to the main panel, rated at 1200 amperes, ill an adjacent room at 480 volt 3-phase power. 
The power is distributed to other electrical rooms in the Tower and the Podium. An emergency generator is 
rated at 1,000 KW located ill a cut-off room in the Podium and supplies emergency power to selected areas of 
the buildings through automatic transfer switches. 

The fire pumps have separate breakers and transfer switches. 

All electrical rooms have fire sprinklers and smoke detection. 

An IR survey was conducted on all major electrical panels. Problems found were corrected. The IR 
survey is currently done on a 5-year basis. 

Natural Gas Supply 

A 4-inch natural gas main enters the building on Beale Street. The main line splits into three lines with 
each line provided with a seismic gas shutoff valve. The pipe entering the Tower from the Podium 
structure side and is provided with welded stainless steel braided flex pieces to provide flexibility to allow 
for settling and earthquake induced motion. Seismic bracing was recently added to all gas piping to 
Factory Mutual requirements. Leak testillg wa.5 recently conducted on main gas lines. 

Boilers 

There are three natural gas fired hot water boilers in the Tower. The boilers are rated at 2,400,000 btu/hr. 
input. All are equipped with safety shut-off valves and flame failure. 

There are three natural gas fired hot water boilers provided for the common area and the twelve story mid­
rise. These boilers are rated at 4,000,000 btu/hr each. All boilers are equipped with flame failure, double 
block and bleed safety shut-off valves and high and low gas pressure switches. In addition the boilers are 
provided with low water cut-off. 

20 
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HVAC 

Heating and,coplmgis provi~cd by heat pumps inrcsidcntial·llll,~~. 

Pack:ageriqits a re provided. ~qr the, ~oii11Uo~,areas 

Ti.vo ooolingtower is provided ontheCI"!)Of:of the Podil..lQl Tower. The towers arc ml;":tal frame with PVC 
filL Vibtatim:io;ioir\itorlngis Ilro~vided' f9rthe faJ'JS; 

Loss H istd,.Y 

N{) prnperty ri'!lated foss~have been re_porled for 1his]ocation. 
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: Noverri·~er:1 ?i;'29Jp 

:John ·Giili 
.. f:ltlghes1Gil!Gochra[1e .. · .... ·· .•.. 
tsoo SOuth1M~in~Sfreet, ~~it~ il§ 
Wal,~ut G.r~~1Ca;li!'qi"nfr;;1'$4~9$." 

• r •• - "'·I· ·, . - :' -··.: ·- - --- ,-

t>e~iS.F~ sli~nasher 
DuC!r.~ Mor!i~~t.,P 
~arTtlwar · · . 
OneMJiir~et i:ifaz3j·.~!.li~~ .. zjQQ.;' 
za.ri Frands@. CA· 94105~11~7 
·:::- __ -._ 1·.:.•,.-~ ~ ~. ·-~; ;: _:·C_ '"-"- -<- -~~- • - : --__ •• 

The M•l1~Ji,n1ufu ::tow~r :51~ .iJfilit:le~ C::ol"llieC:ti~11~· .1hv~Hijation 
P~~~es~ R·ep1Jrt ~ o~Fl; .· · ···• · · 'j • 

- . -· . - r,· 

.·.· ... · .. · FHNIH=k'IHll=lliH · 

JtJti~ arid J:)eoi¢. 

:11i•.~1)6(<1ancew~t}yourri~c:i1Jf;$t~Ai1a11~.~\.i!ck~s~~i'lns,y'!B~AE)i$fn·friepro~ss.of' 
0>,~Quc"6ng:1 ~: tr~ti;:l 1 iUV~.~~g~tiott ~?,cf. ~~$1Vsis.,of the ~ite J1tiJit'.11· pipe co~t1eq\9ri$1 afTh~ 

'M1Uenn11,Jrn. Tower. •.11 .$an. Fr~mc1s991 CA. . W$ are ple9sed ·.to. pre~~nt ·Hughes !3111 
. ?9c~·~$rie (J;IGGhWith),1 pr,ogre,~ r~ro!1 'Q'foctj dqye~~9a.~on .$1'.!Ci. P,fellifl1l6~11lll~ifi~s, 

J;3ii<;I<s round, 

:fbeMi1.1ia111ntuwTower·site.q~n~i~~si;lfa·58:W~~r.1mdti.resk!entia!hi~ns~.anda~•·st~r}' 
IO;ri&e 'building! :b~ilt durii;i~ 2U9<h aiid 2 Q09. . R~p0:ro3 qf thf? RIJi!fjirig' s11)l<ing l 16, ipd1e~ 
has! cau.sad 'conc~m :for t~e sta~us.,oHtie ouilding' tHl'lif.Y~ cQ111i¢iztl6os ·ani:I fh.~W.~biitty tq 
s0$taio ma blJlkfingis ·-.1ertlcal rn6'V~rnerlt'.9f th~l magnitude relative totn~ surioorydfng'' 
sif~; f.iie fQcu~ ~t·th·e: ihv#tigaiio~ Wijl: b$-fo 1ieF'~if orr.Hie e~Js,ilh~ oonditioris of, t'1¢ 
buildln~ .u!Oity 00fine9tlon$' ~n~ tq l?fQyk!~ afialysls cihd_ [et)l;'l.lrr£l!Corrir\1enq")t1Pr\~ b~~q: · 
onoutffndlnas.. . .· . · . ·.•· . ·.. ·· · ·· •·. ·.••. · · ··•· · • · ... ·· · .. · .•..•..... ··•· .. ·· ·· • .•. · ··. • · .... ·· 
•.·. ·.i;ne Mille£hium·tqy/efsiffj @litf es,ilicltlde ~omJ~~tt~W~t.¢f:s?rYi~~;, fife. Wat~r~rvi¢e,, 

" san itat:Y dral11 lateffils, sfoifri draii':i Ja~ri:!IJ>i ·~Jectii~VP:CiWer s;upply af!qi natural· g~s· 
~~?PiY~ > . '< '< ·· . n ...••...•.•..... · .. • .. · .· · .... • • .• •• .· ·•···· •••• • 

Thg fai?mont·§trrs~J b!Ji(Cli ng1. sf~, tl;:i$. set~·~~ sanitaiJ: .. ct~l.n1 ~nq: a 1 on §tqrm 4~iri 
cq(lnectlor$ ... · .. · ·.·•···· .· .· .. ·.. .· ·· • .. .. . . · · .. ·· • ·· . · • .... ·· .· .. •· ·.. . > · . 

.. •. ,. i:~a· Mi~~n;. p~,e~t 5~1lairng . ~1l:J:e :6*~ an,8." fl(~·.~~~~[' S~r/1Ci:l ~iti.~eptibn,, ?h, $1' 
· !;iome~iio water t.::innepiion, !'.Ina 1sat of 1 o~! s::iinf@ry .. draio· ~nd JO" sfofin 41rain· 
~n~~¢.tl11M~htt. one §~t ~f ~~,s"1~J!al)1.'o~lfi.an~A" ~torm ataln conn~t~9h$.~··. · ... · ... ·.···· .... 

~ line Be~(~, ;$j(¢$t bl.:!jlpj(11.9::, si~e. h<:i!? ·.~ .~t of J"!·1 ·~anjtar)tPrniJ:l i3nd .S~ #arm drE;ln 
· 9onn~9tJcm~ arid a,s~ fiattfr~f 9~~,~~pkly. ~on i"t~~§h,.; · · · · · · · ·· · 
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An-initial n~n-d~fQ.l~iva ~\tif's~rY!Z!Y~'-'ais ¢0(1ducitei:f1 by~BBAE ~~ff'o~. OctQber;,3, 2016'. -Ph~ '· . . .. · 
'flflillennJurn r[ower,utililypipe§ w~fia:c6ser;f?d; wne& eachplp~i:;!nti;r$ tile hutl~tr1g perime'ter at th8fl~t 

· level qf Ji16' par~.r1Q. g~r~E;! \s1~; ;\lllith •the ~xceptiori of t!l~ na.t!J~§l' g~ ~upply !Jlpe ali th~ ·ut!lltli pipe' .. · 
pef1etr?ticns thrrj~gbJh~· ba$ernet1~ W~l l ~!"¢·routed through. oooc;rete 1 'qgr~ci" op;;:inlr,ig~ ari£l'.;;~E31E!9 ,¥If th 
Lf n15:-$r¥~1 ~~eV~~.:n1~ gqr\dJt!q~.110f tbe yi$!ble jJipe sections Jti th~ pai:k:iJig g~~ge !~V!'!I ~pp,eai"eo fo1~~ ih §o,tidici?ddlt/911:·· · ·· · ······ ··. · · · ·· · ·· · · · · ·· ·· · · · · ·. · · · · · ·· 

fh~,MM~1 g~s ~t:i!lp{i pipe is it!ut~o t!i~g~~t; the perir.iatsr 6~senient walJ~~tt .Ein~<l~ed 'in, cpnci-et~' . 
'.i1J1~'~1isn risesj~fo toe [101s met~rrqom~f.:il~in~ ~aJe ~tr~~t):Jne g13s .pip~ i~ tf\~r"!f(ire ncitvi;:;io!e,:µntJI H: 
~h,(ers ltie Ms: mete~ room n.99.r, On. 9~o~~r1i7' 291 s. ? sia~'leak t13S.t w~~ t;Q~,~µct¢~: oq .~lt~Vfbiph, : .. 

1lrn::h:n;led thase locafl.ons; ..•.. • . . . . .. . .. · .. · .· . .· ... ··· 
· .. • ~~s n:l~Wir rpom· a~ ~~~~ly piee~ptit peheLJ'ati9~ , 

" ?Id!? W?lkcontror JolQ~Q.n.B,~1.e strfii;lt,slqe,a.~j~centto 9a~1T1~t,i;riroorn 
• ... Naturaigasstreet~h~ioifvaJVeNault · ·· · ' · · · · 

No ·~as !~;;1~$ we're ~~l~qteJ;l, . . . . .. 
. ' - , , ' , ;c - " - - • , .-~. - ., _ - ·, - - - _,. ' . -
.,-_,, ···---- --- --·· l•. -. ____ , -- -- '"" 

Pr:i'Qcrohe~ ~11 .7~1S, AB:S~E;st~ft.c0ri!;luc~ed a sit~ oo~ekialio,d i:ifJ!Je piJ:!ih:9 f6Li!~d ttil·ou~h th~ 
·· Jt;l~ansionjoi11l~{\"Jeen the high ri~e ah~ lo'.o/ r~eta.vers at ~b,ei BJ P~&emehljeV~I. .. Hot water piping, 
·chilled water piping~ ilat1,Jral. Qa$ piping; Qdroesti~ wcB.fe~, plplf!Q thaH:toS.s tp~ expansion,j9jnta~ .··.· ·· 
equlpPEi«~\vjth ''~xp~qslon lpOfP~i-; maa~11 1,lfiof flf:!Xjl:ile fidlna~ a,nd pipih!J 9ffsetit Th~ q9

1
serveo piping 

.Jtilnts ~f)peatedtq;;b~ flln~idn iJ')Q,·proRE'rly, ~4''. d6!'l'\.e$tib ~t"'f S.l.JPPIY. main;·wbich i? ro@igthrq.Llgh 
fti!, ~~RaMign Joiriti :~PP,~~!"$ t6,be'w~.dge41:Jetv/ean~n1 a,djacerit ~Hlr:d ~ater li~~:.~~~1.Yir:l ti?lfom; of the 
,flpq~· slab, No,'cli.'HTiage cw~ t;ibsel'Ve~We.r¢commend il:JrtherasseS$m~ntof1t:i1s site condlbon. 

c-<,-~I -, 'l' ·, _ 1 -_-.,_.-," ,' - __ ' "---[•'_, •• ... - '- ·~-. • ~· •' "·-·_-,- ,·-~,- ',' --.-_,, __ , ",.: _·:· "" "·,, --·--·~,' 

. G(,)fi~trl!~~cin Pei'iod B:f:t' R~iecw 
A$BAI; lllJ,~&: 1revie\\•ed' tfi.e; ftlGtir~ · MIIJel'J~l,µfo Tci:!Wer-: Pl(riTJblni;t :C.,~'"bi.iiltdraj•ing~.andthe l)uf>mi tted . 
. cqi1str4~fiqn1 ~etj()d :R.fl~' if~Qargir1.9 pJ~~b.in~,1~s~~: • ·.··· · · '· ' · · · · . ' · 

·· •:fue followiri~ ~$ il b.riels\.Jrti~a~) of tl:1e)\upmitte'd,.W~R9~f ijt=i:s ~,e'$ini69:. tri me. ~·i11e.011i,µi;Ji. ptlildf!Jg. 
':u~!/fy !lne entrl~s;: · ·· · · · · · · · · ·•·· ·· · ·· · · ·. 

- - ... : 

5A,o~:;{~FJ222} . . . . . . , • . •· ··: . ...•.. . . . , , ....... _ .. ··.·· ...... . 
;tta,nqel~~fi~est~1.:i:et;pm.meri~s.1tj~!~~19ftre~itjl~ .. c.oni1t:)~i6tisat l;ii1ilcjing ~~ilittline eritfi~s (ibe.tii9h 
'rise•otJly), dE!$Rit~1Web.~or'.sunc:li;r~tflilding frgffl "G£¥lf¢,~ & ~tr\,l~b.JFal EMrne@r§ ogiriigq tb~t ff~X '. 
·~ol'jn'e(itb.n$ ~ij:i· Oiot ti1*;~~af•1 ~~,~U.~$ ~13' ~u n~i~g ¥/i!f$~ttl,¢· t()9~f~er vtlt~ .tlifi ~yr~u ri~itj~sne,:, 

. . . - . . ~ . . . 
- . . . . 

• ~~kD~·~tlf!.~~~llrs1de~gti~e' rn~th~~~ oi p(;;iviclimJ ~e.xibl~cbP~~~t1Qns,f6~ p\iijdihg utility, Ii~.~ 
<;;ntn~#:. < · · ·•···. · . " ' ... '. . • . ·•· . • . . .•.....•.. · ......• ·· · ·· ··•·· . .• ··• ·•.· .. ·· ··. . ... ·· · . ~ • · · ···· 

1 i?F~s~~~;,l}letn9::(F1r~ti(JQm~tl¢:Wa1~~~:~·:(4) 90 9\?9~.~ ~JI~ l!.~ing~~~i;ti1e;1 tron P.i~lnf1 and· 
meqha!ilc:;at<;oµplin$S , .. . .. . .··. ··•· , · + . . . . . · . · . .·.. • • •· .· .•. . .•.• ··.• .· · 

, ~' · Qrail1 R'iP,1fri~· {storfQ.·l~~n1m·r}'.J .~ J2 t, ,~,'r~ ~~ttp* ~~in~ cij~t}ro n piplp;Q\v!tli l.i~~vy ~~fy cr;i4Rli if~@ 
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. Ffc:lck & Kurtz Eriglneers prov(Qe .. details offle.Xible fonn~tion applied ~ fue_ $" fl're sef\ii.<;:e p'ipe (Miss ton · 
$t side of hJJili'.:iiogk . · . . . . · 

• .(2) 'fl~hgecJ,~all joints 4i$ta!Jce~ $~'.' ~partWitb t::otih~ctofi~!ri1~:1 
~ !3alljolnt$fupe bY$P;jflB~r:0J1BB31i53~$~1~ ·TypeN 
• S'zing ba,se,q on ;lotai buil~(11g s'e\t(bm,enf()f 6'~ . . . 

' '"" -·-'--•· '-.' ·•• ; I.,_, _, •• t··· · -· -- cl "·•'''' ,_,._ 

iO~~;QG (Ri=l'1s4.R1l 
4~1~.()i {RFias4.Rl) < ... . . .'• .. •. · .. • · .. •· ·· .... · . · .... ·. ·. · ... · .. · .. · . .·· 

flack ;g. t<i.uiz Erngin~s p[Q~ia.~ 1d~slgn ,arid 'sRe2ific;;~tl:ori te~ision~ tq ffexll;lle .~!\hE:!ctJc:l;ri:Jqt tp~ ~: 1 t'irEi 
se(V~e pipe, (MiSSi()p $f side qf bi.!llcii~g): .· , i .. · . . . ? , ··· .. · .. . . . . 

· :.. · · Add e~pa11sioh jolnt: fifti~g lt1 t~ecC!nnedq~ o1pe beihvee(l 'th~ (2) flangiltj' ball Jof"h'ls .. 
•· TM ~xpan:S1bojoi1~t,fjtiing 1~do.9~ fiy$p$fd501"'.j6.7~:2 . ·.· · ··· .· · · · 
•· q~'aog~ 1 !3,~ll Joip~l9 be Hy§f:l~n'~cirta !313~J 5$3,.PB-'21 ·:·fi;~~ J'I · ·· 
.•," SJzing J;i~~~d oft to~jpu~d,hg settlement of 6'' . . . . .. . 

1 _--_-/l-'., .. , ·r :-- -- :l·o•;,·,;I .,._ 

t.10~08. (RFl2492) .. I 

7.24~08 (RF12~2J~.1) i ' . . . .·· . '.. . ·. .· .. .• . . .. · . . . . I 

l)iJ? t? <(B;. ~~~m~rf 1J'f ttie b'Qil!t:ilrfl, c~usiryg:~asJ< slqping offt,e ~knm a.nd s.anft<!-ry. ~lpes ontlls .· 
~issiq(:l~fre~t§iq.f;i"; Flack 81 Kµft.i hgt>:?RRfOV~ljf~st6r1~.' ;!11~ slope 9ttf}e <.fraltJpipi~~ RY r~i~i!ig ttw 
,j:>Jg@:J?~i:i~tr~tii:>Jis·thrqpSJ:i1M BHe'Y~!,'·ft?~l19J"'.~i9fivyj;i;if by!?~'. · · ··· · .. ··· · · 
~; - .. '.'.:· :·,' ~-~. - --- ";:-~t- -· - - ~' <· 
i7:25~08 \Rff25~§R1l ......... ·· . . ..·.·••·· ......... ··· .. ·. ·.· . . ·... . .... ··.. . .. .. . ..... · .. 
Flatl< & K~rtZ; i;rngin~ts pri;ivlqe~ det;irlS of ft~~ibl!3' ct1n'1ecti(j1Y~ tp~ ~pptl~~loJhfstorm."~n~'$~'nlta.ry 
~ervlc~ pipeS: atent!Y to buili!ing:~ · · ~·· · · 
· · · .·, · (gi~*p~sd:~au joints di~t?n~e,~.4~· ;3~,a:~ '·"'itliponr~c.t9rp1pe., 

·.it. :~a.~joii'J~ii fci be· f:-l~'~p<JO '13~r??· · · · · ·• 
-~I 

iutos.·(.RFI 2525 Ri'' ··· ··· 
• C---~--- .·-: ·1 '.,'., l,'.,, -~--.~ --,~',' -':~_-·- _- _ '-",0 - ~ "' - '. C_ -·- ' ' - _ - ;, -l • ;" 'O i - ·'. _- ":•· '.'',· .. :- _, - ·: - -'.' "':· _ - _- -, 'I• •• ~I. c • '. 

f1ai::K g,,:i<,w~pigiii~ers rrovJ<:\e5i1specifi¢ati°"n ;r~V!sk::;f1sfq· fl~xible ot?nneciions.applied ;fottie sto~ro 
,~!i!q~M!~!Yii&Ni(;a pip~.~t ~nt& .. ~C.,bi:ii,~iry¢, · . · .· ····· · ··· · · . ····· ·· ·· · · ·· ·• ~ ·· · · · · · 
· · ; ·1S:~!l'JQ!M:tsJ#) ~.~:S~!;tfel< ·. ·· ·. · · ·· · 

:t~~.oa. (RFt~664l ., . 
!-~1AUJ {RFl~5~~'ff .. ,, . " ...... I • ',, . '. ••'. ' ' ··.• ... •.· >· . ,. 
Due tp,a 61'.'settlert'\er~ pfthe·15uildii'!g, causi1:1g back :;f.Opl!"lg of:the stQtm and1sanitary pipes 01l,the , ... ·.· 
F~rhcm·~ $[f~etsl~~ 1 fJa~~ ~; ~µ.rf?-:n~s <i\ppr():l/ed r~l>t2flng. lh~'~pp~.IPflh~ c:fra:l6 pipih~' 15~ ~raistn~.·ttie· 
R!P l:l! i;>eiJet[.~t!ons .~hrqug!J ttia ~ flep.r~I foupqaJHJ 11 v.'$l(· I?~ &\ .· . ... . . ·· . .· · 



. P,r'e,1{ii!Iiuuy ~!~dings 

lh revie~I of the 'f'lebtortof\~tuctlot! R~l~ sii&mlfle~ a~oy~ Wfiltti ;~~rtaln fo pu iieff ng !ltility I fn,~ ~htri~~ it 
.~:PP~~~ thElt~~-d~§~l"i ·fe~/ij' ~1'!t(al3d!~~~a- t_n~. N~re,' 9~.ndrn~ se~~i_'rl ~~,f with Jh~ as~urriptip~ ?(a • · 

1 cna~mPrn·ve,:t1calrno-.rernehttif'9'1nQhi;:s.·FleXJble~n11e~9Qs ~()ni;1st1rig.·qf{2)or(~):p•pf!ba,lliJ01nIS 
I wer,?.p'ropq~~tj fq~:tti~ fir~ §~{V[t:~ fri~ih, tfie storm .~nq_,sanff<ifY.seWers ·FIOd po~si~IY. thei;Jomr.stlc .. 
water mi!:l.ih. IHs not olea.tfrom these documents if in fact the .flexlble cont;Jection ·a5Sembff~ were 
i~st°all~tL .·· .. •·•••·· < < < • ·'' . ··.·· · ........... ·· .. · ... ·.··•· .··•· .. ·· .. ·.• · .. ·· ... · ...•..•..•.. ' , .... ' 

. Ar~.vl'?w of: tli~·. plurribfr19 (Sroadway tlll¢Chari'.1~1) and-,CMl.(rele:rn9r:t Eh,gina~ring} As~!Juilti;frawiiigs. 
gf~' natr~~wR fn f1nBing .any o~talle~J~fer&n~· lo th!§ flexiol§!~ ,conn~tii:m i)ssem~lies d(sc;i.t;i$ed or .· 
~~sci'ilJ:$;~! ir(tJie. Rf!~. · ' ··· · ·· ·· ···· · · · · · · · · · . · .. 

'To rhiit~j W,~ h~lf~ n~ 99nfi1J11~t~9~ as f!J tfi~ a¢tllal ,ill~taflafion details oqh~·. bu ildfryg uti!ify Hn.e ··. .·. •. •·. 
coo[l edion~ ~t'fh~ perimeter pfc th~ bci ilding sit<:i:. V'J~ th~~f{mr t~cottui!~hd ·su.bg,(C)<le:!ny~stiga~jon '(J'ork · 
fo sa,Jiflrm the e?tj~~ng 901"\ditlons §tth§?. uti(ity.pipe E9ntries ~o 1h~ ,PµUd\J!g. The p4rpo~ qf tn~ 
investisafiqn, goingforwarcj,wlHindµ~t;J''th¢'fClllowing: . . · ' ... · .·· ·· ·. d 

• VsrifiJ the ei<isting Ll~!lty f:liP.~ {;~!i·iJ~gti\?pfr!'rthi:>ds .a~ ~ach $~yl9catio~~fo a.cso!)iroo~aie 
byl,~lh9 1 s~itle,me(lf'Ormq\;ement: · · · . · ... ··• · .. · ·.. · .. · .· · · · · ·· 

oi \/~rif/~otJq\t,iqtl';;i[ld)~leg~jt.ybtfh¢ !;;IJQgra~~ pfp\n'~at ~El.C:h lpca.ti,OTJ. 
~' ;Airi::ilYz:131'th~ eix~avatio!'.1- fln1;Jln9E! :an~ r~cqri:u:ii~n~ J~P?i~ ';York. 

F~rt~et Jn.Jesti~<l-tjpn 
"·: - . : 

.·This ne>d$tep1J11.~!1e1i!N~strgiJtrpb1v~/'iif:eol.$l]e~terjof:~&e~t ~Id~ ¢'¢~Vat!on .. i;t e~,ch.bujJqill:g.utiJitY entfl;· 
·• loc~Hqti; Th(s:JQV~E!tlgatfon wll!:1nq(fide Q~erv(lt~i;iris a,i"tj.tlnd storm. and. saniwey 'dtafn~, n~;;·ciPrn'esti6 .. · 
'iV_a~er aM Mtu.-a11 s21si!Jn~s, .E#:~vations :;,m need .fd!;!Xtenda~ least 3 fe.,tywj.qertnarithe marked Wt!li~1· 
f!~i3~ a~d·~ppfoxifoatety 1Q fef;t21wayfr6m tl1¢buildin~Th~.~fl~f! ci~!.Jl)ifemnce,1 qf'th$J.JtiJftY•ll~eS: .. · .. 
peeqsto J~e e:xpqsed ln. orqer to a~~i:;s.the: wr,idition of th~ pjp~s an~.th$· cgoajfi,jc;tJon ,of ~ny fl~icible 
¢On rieefions fo *commoCi~t~ s~ttlament · · · · · · ····· · ·· · ·· .·. · ·.·· · · ····· J · ·• • · 

Thi~ ·1nv.estlgl;i~'on rie~Cl~l9 h1?1''cqQJ"cllnatedv11th 11Q~ bWlding officials, utlH,ty ~ornpafrieSi1, , . . ·· ... · . . .. 
,tel!'ic;;i;irnt)1u~ieation bornpa-r1res, ~rid.trades· people' th~tareeapable ofpSJ:f9rm/ng emergency rs~i~ Cjs• 

·· ~'eJ~qed~ ThlsifivS;stiga~iOfr should 'inclupe eleciric;al, pliJi;n6rng 1: ~~ling; f!re::~prTn~.let;.ant;l se~er,.Jf\e. 
phofoc!i~Ptiq11 1.n tf)is re~Qft ~Mi.<.ts lo~ti.q~s qf plpe Pflriefrp.tipfls ~rc;rn !Q~~g:s1ag~ai11d .~µ-~el l~~e.1. ' 

-- ,_;. . 

. §r·ilA~rgaift •P\fE)1EE~t» AP ... 
F9f"en~i9 iVl~~h"1h.lc~f :~'ngin?er;·· 



UP-1 Beale Street Elevation:. Stpr.m~ Sanitary and Natural 
Gas · 



UP-1 Beale Street Elevation: Garage View 



UP~2, Fremontstreet Eii:lvatiori; Garage View 

UP-3 Mission Street: Domestic Wat~rand fire 



UP-.3 Mission Street: GarageView 
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GAS LEAK INVESTIGATION REPORT 

Date: 10/20/2016 Date of Inspection: 10/17/2016 

Site address: Millennium Tower, 301 Mission Street, San Francisco, CA 

Client: Allana, Buick and Bers 

990 Commercial Street, Palo Alto CA 94303 

Attn: Eli Margalit, 650 543-5605 

Reason for Inspection: Check for natural gas leaks on service from gas valve on Beale St to 

utility room. 

Investigations: On 10/17 /2016 at 9 am, we arrived at the property on 301 Mission Street in 

San Francisco and began an inspection of the area from the PG&E gas valve in the sidewalk to 

and into the utility room where the gas line comes up to feed the building. 

A portable flame irrigation detector (DP4) was used to detect trace amounts of natural gas 

(down to 1 ppm) by placing its sensor into the gas valve sleeve for 30 seconds with no gas 

detected. This same 30 second interval was used to check the entire sidewalk area between the 

valve and the building's exterior as well as the interior of the utility room where the gas supply 

line comes up to feed the building. 

Conclusions: No natural gas was detected outside the building in the vicinity of the service line 
or inside in the meter room where it rises. 

::::: :::::::~~::k Sturd(]"Q /~ ~ f;/1 // 
r~- / · G<Y~~41 
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Utility Location & MaPiJing •TV Pipe lo/pection & Cleaning• Water Leaks G Gas Leaks 
Geophysical Surveys • Rebar JmJglng • Vacuum Dig Potholing • License #940232 
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·There are lhree neturs! gas main~ Iha! snlG"r lhe bvi/dlng on Level 1 on 13ee/e St. /hat sre h1mging rttm a !rapeze. Md/lfonal Mimic bracklg 1! warranted for lhe natural gas main piping lhaf supplies Iha hlgh·riss Mlllennlum Tower. 

·On Levs/ 1, for lhe J" & 4n nalura/ gas pipe, add lalsra/ end k:mgl!udlnal bracing wllhln 2'.{)" of a chang11 /n d/roi;Ucm. The existing 1" nslura/ gas pipe does no! need bracing per FM G/oQs/, 

·Dn Levsl 1, for lh9 4• nalllta/ gas pipe, sdd la!era! bracing !here Is an exlslJng trapeze. look fo de/a~ 1 ot1 FP-1. La/era/ bracing Is nor lo exC6ed 40'·0· per sef3m/c calcu/allons. 

·On Level 1, far /he 4" 8. 3" natural gas pipe, add longitudinal bracing. Look fa detail 4 on FP·I. Lonalludlna/ bradng Is nor !o eKceed 80'.0". 

·On Lovsl 1, fornstunilgos main riser, addfolll'Wilybracing w/lhln 24 In. oflhe lopandbollomofrissr. Look lo detan2 on FP·f. 
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BASEMENT LEVEL PIPING PLAN 
~···-· 

SUMMARY 
- In lhe Basement level, for lhe 4" natural gas pipe, add laleral and tong/ludlnal bracing wllhln 2'-0" of a change In dlreclion. 

-In lhe Basement Level, for lhe 4" natural gas pipe, add lateral bracing. Laleral bracing Is nol to exceed 40'-0" per seismic calculalions. Look to detail 5 on FP-1. 

-In lhe Basement level, for the 4" natural gas pipe, add longitudinal bracing. Longitudinal bracing Is nol lhe exceed 80'-0" per seismic calculalions. Look lo Detall 4 on FP-1. 

-In lhe Basement Level, for lhe 4" nalurai gas main riser, add four way bracing wllhln 24 In of the lop and lhe bottom of lhe riser. Look to delali 2 on FP-1. 
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Gas S1esm1c Upgrade 
30 I M1ss1on, Basement 
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SCOPE OF WORK 
UNRAOEOFt!1EEXlsT!NGGl'SP/PING'MTHINFACILITY 

EXCLUSIONS: 
1. REl.QCl.THJWOF£;1llSTINGMA.INANut1~NC111.rlEPLPJNU~TOm:N 

COUSTRVCllON FRAM NO, CEll.tlGS, liVAC AND ELE<:TRIC.o.L. 
2. SEISMICIRESTAAlNTl.'f'GRAOES. 
3, 0.EANING, PRIM!N{i.OR PA!NllNO OF PIPE. FlTlftlG. HJiNOER. E1C. 
4. PROTECTIONOFS!'RINIQ.ERsFROl.I PAINTING. 
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9. FIRE STOPP~-..-0 OF RATED WALLAME~SUES. 
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NAME OFTEST VENDOR RESPONSIBLE FREQUENCY OF TEST DATE OF RENEWAL COST NOTES AGENCY OVERSIGHT 

Fire Sprinkler System Test Syr RLH/ Eng everv 5 vears 2019 done 2014 $23,000 

Fire Sprinkler System Test RLH/Eng 1X oervear March visual in units needed $11,674 

Fire Alarm/life safety testing redhawk/eng . 2X per year March/act testing In units needed $19,809 

SFFD inspection SFFD/Eng 1X per year SFFD dates by SFFD $15,000 

Fire Extinguisher Testing Coast Fire Equipment 1X per year November $2,050 

Fire Extinguisher Testlng/6yr Coast Fire Equipment every 6 yea rs 2020 6 yr service done act 2014 

Fire Extinguisher Testlng/12yr Coast Fire Equipment every 12 yea rs 2020 Hydro test at 12 yrs 

Fire System Inspection Engineering 3x dally Daily rounds 

Fire system Monitoring Engineering 3x daily on line with Red Hawk 

Fire Pump Test Engineering Dept. weekly in house run test 

Fire pump annual Test RLH/eng lx per year march 

Fire Pump inspection Engineering Dept. 3x dailv walk through ins pt 

Fire Drill Engineering Dept. 1X per year August building wide drill 

Life Safety Systems Checks Engineering Dept. Monthly standpipe pressure cks 

Fire Safety System Training Engineering Dept. Monthly review with security 

smoke detector cleaning Engineering Dept. 2x per year 

Fire place inspections Attractions services Annually call cl indoor and outdoor $1,500 

Fire place Inspections Engineering Dept. 3x daily cl indoor and outdoor 

Erner Generator Test/Maintenance Cummins/Eng Quarterly/Annually $7,135 

Erner Generator Test Engineering Dept. Monthly In house run/load test 

Erner Generator Inspection Engineering Dept. 3x dally walk through inspt 

Elevator Testing/Maintenance Mitsubishi/Eng 1X oervear March run with emerg power $228,889 

Elevator Testing Syr Mitsubishi/Eng every 5 years 2019 5 yr load test done 2014 

Elevator Testing Mitsubishi Monthly Firemen safety test 

Elevator License Renewal Mitsubishi/Eng Annually May 

Elevators C1-C6 Cosmetic Maint./CL Interior Wood Quarterly all cars and cl lounge area $9,580 

Man lift Test/Service Cromer Monthly 81-bS garage $2,700 

Man lift Test Engineering Dept. Weekly 81-b5 garage 

Manntech Inspection AC3 Annually September Tower window rig $2,000 

Spider/Sky rider Inspection AC3 Annually April Midrise window rig $6,000 

Manntech Rope change AC3 every 5 years 2020 Tower window rig $31,340 

Manntech/sky rider preuse AC3 as needed Tower/midrise $1,000 

Mains Drain Maintenance Impressive Plumbing Quarterly Jet all mains $2,400 
Domestic PRV Inspection Engineering Dept. Annually July Rebuild all prvs as necessary 

Circuit setter maintenance Engineering Dept. every 5 yea rs 2020 access and clean all strainers 

8ackflow Testing/certification 8ackflow Prevention Specialists Annually March 

Expansion Tanks Checks/refill Engineering Dept. Annually June Domestic tanks 

Rn74 Jetting Impressive Plumbing Semi-Annually Jet all mains in RN74 RN74 Covers 

Planter box drain Maintenance Engineering Dept. Quarterly Snake all drains 

Domestic water PSI check Engineering Dept. Bi-weekly ck pressure all loops 

Drain clearing@ units 301&305 Engineering Dept. Quarterly inspect and clean 



Cl and 3rd fl drain check Engineering Dept. every 2 weeks inspect and. clean 

Eyewash station maintenance Engineering Dept. Semi-Annually 

All HVAC/bollers PM Downing/ENG Quarterly/annually $61,971 

BMS system PM Automated Controls Quarterly BMS systems CK $7,160 

Boller Permits Downing/ENG Annually June City of SF plumbing div 

Thermo Graphic Survey Thermotest Inc Every 5 yea rs 2018 done 2013 $8,000 

Expansion Tanks Checks/refill Engineering Dept. Annually June Closed loop tanks 

Mldrise Primary Loop Bleed Engineering Dept. Monthly 

Closed loops Chem Supply /testing Garratt-Callahan Month Iv all 7 loops $10,800 

Closed loops Chem testing Engineering Dept. Weekly all 7 loops 

A/C T2 + T3 prefilter media Engineering Dept. monthly inspect/replace 

FSD prefilter media Engineering Dept. Quarterly inspect/replace 

Steam Generator PM Engineering Dept, Daily Blowdown/inspect 

All HVAC/boilers inspections Engineering Dept. 3x Daily Daily Rounds 

Pool inspections Hills Pool Daily chemical testing/cleaning 

Pool Inspections Engineering Dept. 3X Daily Daily Rounds 

Pool floor scrubbing Engineering Dept. 3x per week Install pool machine 

Pool inspections Engineering Dept. every 2 weeks Chemical testing 

Roll-up door PM's CA Door and glass Quarterly garage in/out 

Roll-up door PM's CA Door and glass Semi-Annually Loading dock 

Roll up doors Barrel Change CA Door and glass lx per 3 years Jul-18 lOK {SK each door) garage in/out 

Trash chute testing Engineering Dept. Daily 

Trash chute vent clearing Engineering Dept. Quarterly 

Trash Room exhaust checks Engineering Dept. Bi-Weekly 

Hazardous Material registration Engineering Dept. Annually January ~s1,ooo SF Health Dept 

Defibrillator Battery Engineering Dept. Annually January New Battery install 

Pest Control Ecolab Monthly inspect/maintain $4,920 

Rn74 bag filters hood Engineering Dept. Bi-weekly Change filters 

Rn74 charcoal filters hood Engineering Dept. Quarterly Change filters 

Roof Inspection AL Cal Annually inspection $2,115 

Metal/Marble Marble West 

Exercise Equipment Club Care Monthly service $2,460 
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'Wl_· . ·.n_··~.-.· .'.· .. ·.'.. :[J. ·'·.·A .. l ·f61 i:.. .... ~p, 
., 

-"' -

[] io% 
-··---· . -,., 

tl+~o/o 
[J,5o% 
~·J.000/.. 

1 -' '-' ,.c 

'tN De~foe!Zone. 
·:o'btf1er 

., .,'I It; 

G!o/ 9t~~eva l'lAcd"P!i.ts: tiT 

'·~~ireJr JOA · 181''.$i' 

'I: - .·. ·,. ··. 

4'.3<8,f ~nt"'rn~~,~l,?ce; f ~tmo!;l~, ~\.94538 
Ph~rtc: Al9~3)s':J3,0Q/ ~~~ $l0~*3~"ti5'0 



coNmoL ~At.la TEST' 
. Vls~afbl~pl~Y 
AOfa~~r On·;:.'1 lt=D 
Alar'fri $11e~ce,"."LED> 
Progtartr1J~~~u1t.;.,, LED 
Alarm:'..'. teo , 
sy'stetil Trnuil1e·--' LEo'1 

Cll~ok'ali'~11JSG R~llr:g~' 
.set'Time/!Date · · · · · ' 
WalkT'e~sllerit·· 
P\it!~l.011: ., ' ...... . 
Print Detf>ctor sefis'1)ivtty 
earioei Acbess" · ·· 
A1aritlltro4bie/kki\o1Jiiledge 
.Alanh ;:;nence R\;ji.ovnd · 
··~esevtamP.test: 
P~f!e:I ~i'?M!ider ,1 

'Gro4nejffype. 
Pi:islli\le G"°utid f12:u1t 
N~:;H'ltiy~, C3roun1ffaµ1t 
Signal ~lrcu1tc$bQrt 
signal ¢1~eu1t~C1p~n •· 
~ubsegl;!ent Ala(mmovble:. 
Paint DlS.IBecorinect 
A¢ b1~donn~ct (a~rea 
ACBr~al<et loCl<eq bn 
cle;ln P?Pr &~i(l~p·~1 
ACWl\ag~ , ..... 
Bat!ery:Vqltage1 {t'\'.C.On) · 
~~tt~i-'/)l~ltage lAC Qif) 
$~s1em \l'.91ta9~ (AtJxr ·. 
Bl;!J:ie~J~adil\~st(snd V)" 
Cha:f9ir$1 (;urr~ctt · · · 
. Bal(e.tj ;?i#' {AH) 
E.xpl[a~cin.·datei 
~atterres J<lbeled 

vo1cE'~vtic. svsteM 
MbaelN6mtier;, ··· ' 
ri01nt1&1r,;lu~iN~ro~ 
Numge{¢.A.fn~ , 
~lllp; P4~del.Nunio:;;;r ... , 
Nu\:nl:ler.of Sp¢:aker.zoi'i'e¥. 
~lim~~pf etj!lnEi z¢·n~~ · 
t?~~ll $p~~~ers 
.sM:rffesL · 
,pPf!n i~:>t ·. 
t}ftjlJfidTe~ , 
ieSi;~ll 8aiidsce1s c. 
r~si·~11 fillori~·Ja(:}.s. · .. ' 
:~tter;Y Load Tes:t(~nB~v} 
1Batte1Y SJZ~ . •·• 
:8¢rratfon .Qate 
~!'\~~rte~ fa~119d 

COMMENTS! 
[J~/A gif?a5S lj~1 1 ·:NODEt (f~tNFlREPANEL) 
•ON/A rg]pa,s$ []Fi:;ll · 
l:Jt-,l'iA· 0Ras$ OFali 
ON1/;; l&JPa~ 0PeJ1 
·oNrA' il8J~,E]Fi!;li 
L!NIA, l&JPa# 'IJRall 
: ~Nii\, DF>a~: D~~I! 
·ON/A (gl8a~ 'OFa!I 
:~NIA. 0Pa~:OE'4JI 
ON/}\ · 0Pa$$ OR;ail 

:l2[N/A OE'ass []Fall 
i[glNl'A O~a~Ofa11 
ION/A 18!Pa~; DF'ill 
~ON/A I8lPas5 Elf~ll 
'ON!A · • 18Jpa~ Df'al~ 
'ldNIA. ~Pas,<s ,[]Fair 
•0N1A ~?ass.·DFai~ Er.ec,-P,IQf:,'I.. 
Ot'J/A, @Pass>DFall 
ONIA 18,lPa.Ss []Fail 
ON/A 0Pa;;s oi=?.11. 
EJNlA. [8Jf:>ass EJF:ail 
DNiA . (glp~ss DFaJt 
·0N1A ·CE!PassQFa.m 
[JN/A DPass .. tmFaJli, 
DHIA 0Pa.Ss '!33F<1ii~'• 
ONIA 'i8!P~ 0Fali 
120,0 V: . . ii'ASS 1 

213,s,v~ ;PA$$. 
2MV; 'PASS 
~6.~ v. !?Ass 
12A V~ :PASS' 
,t13o,i\ 'PASS' 

ACGISCON~Ett NOT LABELED.' .· 
UNABLE IQ VER.lFY If CKT Hf\SA LOOK 

c -, - ., ,-~ ~ ... ' ' - f - - ' . --- -_-.' - . - -· .-- _,. ' . c 
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412018 ··,. · .. , PAsS, 
Yfi:S. PAS$: 

4~84 Eni~q:lr;s~:P~ Frcm,opt,GA,, 9A51s, 
Ph'l.n¢: 51CH~S.:.l 3P1Q:/'F~ S l Q-4:~ G~HSJ).· 

.. -. . _,·: -'· -:- ... -·I 



. '~ObE P.M;j~L 
'yoca~or'l'.1 
rl'JllrtillerQfnode;:t~~··• 
\!ls~~{ .Pl$piat 
AC.PoWe~On =llED, 

~' - ! ·, - :- •," • - lo' 

·Alarm Silence~ LED" 
~;og'rain F~tJJt~.-dfi~ 
Al~fro-=-LED ,, ' -· -· 

,Sysy:i:rn froul,[e 7:'11J~p:i 
BheckatfFus~ R~tltig~ 

- • '· > - ,.,'"!" 

sei Tlm~1ba~ 
;VJalk Test Sii~nf 
Plihllog . 
Prlnt Detecto(.seh!iniJrt;• 
Cancel Access 
Al~ri1i1t~C>u'b1; .~~kr)~l1ledg~.: · 
Aiarni snence R'~soGn.d:: - ,' - :.· ·.- ,,. - ' 

R~etl~amli(~?i 
·Paryef $61.ln:l~r • 
·~iliUl'.ld: 1-fy~ 
~.~:#Mh. cio~iidf a ult 
·~~f!ti.¥Ei'~~<>rn1.4'Fa1:i1t 
Si~nal .ci~t:~it-Shorl . 
si~n/ail{::frci;it-op~ri 
$U~S,eqUent Ala~IJY~u'~~. 
Pofut DfsJRe6onnect .. ·· · 
AC bisconnedi~b,"e,t~, 
J\6 '3reak~~ L~~~~ 0~ 
¢reari. Door&:wlci~tj~~,· 
AO Voltage 

E\j1t~& ,Vo.il~9e: <Ac 6i1) · 

~:;%~~~t~~~~/ 
~a~~nilo~tj TE?st Ct?&tj. ~[);'· . 
Ch~t~fog'¢~k~t .· 
~att~Ui $1~ cAI~) 

ff\iCP RI\~ 
NCt6E:':i. 
filtf'JtA · 0Pa.s~ • OF~~if 
[,\NfA of'ass OF~iL 
IBJ!~[A; · Of;i13ss. Pl".~.t! 
~NIA Oj;i~ss qf:<l,il 
6NtA []Pass EJ!;'~il 
~'Ni'A DF'as9 O~a!!I 
!2]N]A QPi!ss tJ'FaH 
fE}N/Ji, OPass•DF'.aH 
®NtA 0Pas5 firall. 
@NIA OPass OFail 
0NIA . 01'1~'.ss ..• C:i'F~il 

JSl.NrA 0Pass OE~ll• 
®NlA · · EJE'a~· Df~R 
®NtA OPa~ :o'~aJI 
~·NIA, •· Op,as~ :dtaJI 
®NfA. [l)'Pa$s 0Fa11 

··o·: .. "11·'A.'.• rt:i!Pi;is;; PFa:1·• '' n i::::.i1 : •, w J 

t]N!A. ~R,a,ss· . EJ~ail 
Or:J1P.1 181.P~~ 'DF~il 
Qt~1~ ~e~~ p'~u 
[]NIA 0P~~ OF.ail 

·ONlA BJF'aS,.. tjF'~i1. 
CJ'l'JfA ,jg]Pk~ 0Fail 
§~IA Q?lpa5s Or:all 
q~1\ ~R~~ 0Fail 

J:JNv'A .. rgJpas:S. OFai1 
r' ~ I•,._,, .·, •• _ • ·: : , • - ~ ' -

t?P~JV.. PA~~ 
~Miff., PA$~ 
?6A If, fSf.s$ · 

pfo;S'if 
fA$,$ ... 
P!ilss 
~~s~ 

.1--- l'ag& .·. f 
.. ·Of - • .·1.• 

cdMMENJS~· 
"t r.-] .. :1 



: :··: · • :·.,. ,c 1 "~-' '1,,, 

NODEP:ANEL; 
',~~¢<1tlorj 1. 

.'.I 

J"l~:rrber·~ro.,ci<ll t~teqJ. 
Y-isuf!ll~Display 

AC P~~~ef#ll "'"t~Q 
Ala.rm ;~11e:l'.lce,~ ~o 
'Progr~m1fii~ft'-:r'i..l';P 
N#rn.;;.LE!J .·· · · 
Syste'ro T;,ouble-'.LED 

c.~~cik.~.lfcFLJ~~· R~tj~g~ 
SelTii"il~d~'\er ' · 
'~{al~Testsil~nt· 

·f'irrit Lo~: 
·Rfiilli D~tecior s~~sitl1.i1l)•r 
9a~ceLA~~s;, •···••. · .· ... , . 
Alarm{"f;rpl,J~I~ Ackii!)VU~e)lge· 

Al~rtti sf!il~biRefut1riil, _- - ~: ' --~- -- J' . _,.'. .J' ' ' - ~-. I ·, ',,'.,.o-I 

Reset/Lal)1fi. !~11t 
,filnel Sounciet: 
Ground Type 

,~6~i1rvs GtoundfJ:\i.llt 
Neg~tf~~.J~r(ll;l,~J ~ui~ 
~ ' _, • '; 'J,- ' - ·.,; I ' • 

'$lgnal. ClrcuityO~e[J 
" .. ~- - - - _ _.:,_,_ :I'. ,. - - . - ,-~- . " 

.;Su~seque.nt Al1yty11Trouple 
. ~dif;ttiiis/Recqnneet · ···· ·· 
AC DfsborihectlaBele!:l' 
A¢ a~ke~ ~t;~~~ id~' 
;Clean D601 ~~iindcW · 
f,GVo~ti9$. 

s<ir'.e1YV~lta9~,{Ac.on}· 
~~tt~&cl/qJtp9~ tti,9 9:if1,. 
sy~~rl1!,vol~~ ?1\y~~·; ..•. 
sattef¥' L~~.,,,~st(e.~~V} 
Cfiarg!i:ig.c1Jr(ant · 
'B~~e"&,$1~e lfi.!i) 
'~katioll ~a~ • · 
·ailu~nes 1~be1e;~: 

B3 i.E.:1/ELELEC; '8~1, NbOE3 ... , .. · :c 

·!8JNfA · OF'a~::o'F~n 
&JN/A d~i:J.1>$'' EJ~?u 
!8JN/A O~ilss tlF~i! 
t&lwA tlRa~ Df~il 

- " •.. · ·:- ,1·,1 

T8JN[A, []Piss • OF~!I 
~NJA b~aSs • crr:ail 
- --./,I ' • ~ • ; , ., ', J. ' C , ·' - _ : -, ' '· ' I 

!81NtA, []1?1551 DFE!il 
~f4ik pi:'a;,,i ·[Jf=ai~ 
!81N1A 0Pci5s DFail 
!&WA . Qpas~ cJ~ail 
IBJN~A· DF'~s~ •fjf~ii 
t:ElN1A EJPJisii\o#ai1 
®w~ 'di:>~~ . EJF~il 
I81NIA LJP~ss OFail 

· {g]Nifoi DP?~~ EJFail 
J81WA DPa.ss Ofail 

'-,·--'" ,'- - - - 1-, 

ON/A'i [glpa~ OFail 

· ti1~1~, ~~a~s1 fJ~a1i 
• []NIA [gJP.i;ss Of ail 
. rJN/A · ~Pa3s EJ

1

F"1il 
tJNIA (31Pa~s OFail 

1~tECTRICAL. 

CJ.N.iA ~~~$ 0FJ:!il 
rJN!A, 181Pa~ 'O~ait 
· ONI~·•. '2?JP"ass .LJF~lt .. PA.NaE.LP~c:tdzQ~~~~E.c.R.r;~).,• 
bi'JrA ~R~.ss ·OF!ill! 
ON/A· .. lmP~$;~ tJFail 
1~?J,s~/1 ·,~,,\s'~' 
2$:~~! ~AS~ 
2s.6V; 
26/J'J_ 
1~/i'•h 
;o;m/\;. 

····§~·~!ff. 
·19rggt§:· 
'iy~§· 

•PA,$5; 
•fi4~;s 
.,pJ\~.9 
;PAS§ 
·p,.\S~'. 

:P;~~~f 
rA::;s 



N06S:
1

PA['!El 
'L6dation 1 · 
,· ,,,_, _'_•· r, ·' -, • 

'Num'Wr qf .node test;id 
Y1~~~1 tlisf>1~": •. · -·· 
-Ab pzy;~erOJi.;;,. tE:tJ~, 
,;A.Jarin.Siten:::€l~[fu 

.('" 1 

Prograrri' fa u1~·-". LED 
Alarm-' u;6,' • - · c · 

systfirp J:rol.!ble ""-'LEfr 
· Ghe~K~i,i wu,$~ gaii119; 
Se~Tifll~l[)~~; . 
W?lk Tesf$1]ent· 
Print lofi 

Prl~I ~i~itW 's~rn;itiVity 
Can~(/\t:R~ 
Aja!li)ifrouble{~ci~11qWJ@ge, 
N?fm Si.Jen ce Re$ou,nol 
;REi~l!~iilP rest 

.P9rie1 $~~~~r· 
Groyf1<l T.Yi:e: 

'.fl:,6?~1\1~ §round F~!-1rn 
cf>l.~~aii 11¢:Gt0~!1~ f~u~ 
· Sigr:ialCfrcuit-Slickf 

' .. ,·,::'.··'·~-~-~>\_I·.-'-~-,-~ 

~.lgija:! Gir.cult"Op~r'J< 

·s1i~s~~erltp.1arr11ifi:qtiRJ~ 
r?'ar?rbislR,ec.r>nne~ . ··· ·· 
A~ bl~(jqnfiect [.aJ>e1$Q 
~. -. --_ - -~'I :'" -! :',r ' ~,· ,. -_ ·'. . 

t\G '3'r$aR~d:.p~k~ ~m 
Cleai'I ooot·&. w!ridovJ 

:11 • • ·'.: - • - L 

,;;._q V9JtMe- .. ·. . 
. :~~ttei-f@l~~e.:~A.g (jn); • 
.E!a1tery\t,~~tl~··'(~S,Rff/. 
s:,r~t~m W!ta~Ei (~IJl9r 
:~a~~w ~oadieSr(eild Yi 
cha~ing Current . 
.:-·(le _'_,"'. ~ -.''" ·~ -_: o[c < ', L" ,' r< ':_; 

~sstt~*iZ~:,(tY:l')· 
~xp-l~iion care, 
l3iatt~r1ii:sJ1'.#etea · 

' GClMMErhs: 
,~ t~VE,L(r~rlb' Ri s~ ·s~E;t; R"'I • · · ·· ' 
1.JooeA: ·· 
: . . . ~ ·. . ... . f ' 
18JNIA ElF'ai$ CIFaH 
l81NlA o~~:s DF~TI 
:lfuNtA, OP.a!;~ []r;au 
{g]-~~A OP~s. ElF<Ill 

''··- - . '- 'J.' "- '_ - - -_ ~ ,_'. ;- ; ' 

l81N!A Qps,ss [JR!il 
~i&tWA Jjf?a_q~';dfaJt 
l~ftiJIA.. []~. ElF:alL 
~NtA qf:'~~· 'blF~if 

· ~f'il!A []Pass, [JF;;ii,I 
[2JN}f\ 0Pa$:s. t:JF'ai1 
l8l'Nt~ GJi:-a~ UJP.iit 
~N/,;· k:JP~ss> DRaJ,! 
18JN/A OP~~~ OF~'lt 
·1~NIA PPi:!ss'OFail 
·®N1X'. )=lF>p:;>s'bhii! 
18J~JIA []Pass [J~;;in 
DNtA ~Pass OFliil 
O}J/A, .. ~Pass OFa!l 
'DNIA '[218~~ Of=ail. 
[Jw,:., I:'i'JPasi tJF'~i·I 
ON!'.'\ · f&l?a$$ :OF.ail 
:[]t'l/A IBlPas,s: or-an 
oNIA ®F>as~ 0F~11 
QNlA '~Fias's 'tJ~n 

J,PNIA', .. llilf:>a~S Dfaf[ 
'.ld,r~;1A,,. fElF"~ss tJFaH 
126~ 1 %); . • ?A§s 

1,.•I-_ ,:. I,·, .' '•'cC·"-• 

26}l V,. PASS. 
io;.1v. rAi~ 
~~,,jV,, rAss 
-1. " ... s.'.~-.- RAss ~' ,,,,·1' ,._.,. 

ifu; A~ . ?As$ 
- - ~~· . .,~I 

PASS' 



NODE! 'PANEL,, 
(.ci~i;ij9~1- . 

Nu ]:)e~ofno!foteSte'ct. ' . fll: ' ·.'"• . 1: • •. • ••. '' 

'\!'l~j Ptsf?la:1i 
&c pov~~t.bn ·71 b~o 
Al~rm '~!!~n•~e .1 H:5b .· 
fi~61~ffi:,f<1ult~~gp. 

:$Y.st?fo:~~oup1€: ,,,:t;Eb 
•qh~cf: ~f(flls~·Raqpgs 
Sel Tltn~D.aia 
~-~~1k}~'§11ent· 
Rrintt~~·i . , . . , 
:?ririt 0¢teiciQr Se(1si~ivi~i 
canr:.;f A~c:ess · · ·· 

.• Xra~m.1rdqblg Ack~~~~fecige 
Al~rm ~ilO)n~~Re#-ti~~ 
Reset/U!Q:ip Test 

Panel Sou~~~r 
Gf.;>Uni;!Type 

PP~i~ve GYC.urld Fa ult. 
Ne~·~ti~·eGrl?i;Jnd i=aoi~ 
5igncit.c;:Jrc;Ultss~ocf 

Sfgnpil Cir~lt-pµeri . 
sdll$equeri~,A1arrritrrou~i.s 
f'oin1, bisiRe6f'irh¢ct .· .. 
AQ oi$GOnh~cfLa6eled 
Af}~~aker~~~kea Pn 
er~# D9or~,1~Mn1;11;iW · 
AP,.\/o~a9~ ,· .. .. 
Batt~i:Y Vottag~ (Ac: ()n).1 

. .s~!tefyVbttag &:(Arr Off} 
: ... ~:-, -~ ,; __ " -/-: ·:': _·:~_ }',~- :- ·_- _.':. ~ · .. -. 
sy~f~~:rtVql~a.@t;:; C&lP9 : ·.• 
isatt~~.'Lp~d'1~~~(~ri~.v). 
cMr:Qtng GiJrt~»! · 
:s~n~~ s~:(AH1 
EXr?tr~tk1h ~~ 
~attet1~ 1<iti~f~, 

COMh(IENTS!' 
i OTH li~:faij1Q ~tsEi~t:~G.Rl!i] •..... , .... ·· 

_.· ... _: .. r: , .... _ '- -__ . - __ - __ -__ , - --
NODE:.$ 
~t#~, ··tJPass: OFai:b 
18l

1

Af1A dP.ass: 'oi=af1 
~'~'- :,, .. c" -1, _, - - ,· -·- -

··121~A· ppa~o~n 
·~NIA·. qea~s(]Fafi 
gjt:M _pP~~oi=at1 
~t:ire< OPa~ ! OFaII 
l8!NtA.' (]e~ss E:Jr=ar1 
tEJNt~ CJea:~· 0~11 
12li\itt\ [;;JP~~ 'Qfall 
·)2Si~A El?a~~'Df§i1· 
~NIA df'~S:S .DP-?il 
'!ZJNiA 0Pa~ 'DF:~it1 
~NIA OPass 0P~,ll 
(8!NiA Clea~ di;~JI[ 
~f./rA Of>~~ 'D~~i,1 
~Nil\ d~~s tJBiil, 
ri•h~i . l'Vl.P.a.ss_·.: .. D·. R ... a., .. 1

1

1,i' '.··. · · ·., l:Jl"'I:" ie..i . ~ . i!;L!3,DTJ1!~L:, 
.. · JJH1A JgJPa~ · Of"al1 

tlf':liA · :fiSlPa~ • OFail 
· (]f\111Mi1 ~Pass 0F~if 
p~.i~. ig]Pass QF'al! 
or-.i.r~ !8JPass D.Fari 
ON/A, '(ZJP:;i~ []Fall 

dNtA. .!8JP3~ 0Fajl 
~ tJ i(,: J''c '":.:,: - - _'_· ·,. 

.· 1_:1w~- ~FE1~ 'D~n 

.DN!A· ~i;if!~ :bJFail 
Jj.g1a,v~ '· 'Pf SE 
!~~,j f£' ~;1$~ . 
;~Mv, "·fA~. 
6§~?'/.' ··'P'.ASs 
ti.hi; .,pf\$\ 

' 1o3oA~ 
~~./\tl. 
mgfs 
x~<·· 

.pp;Sg 
,·et.~~ 

RASS 
,PAS~ 

. r PageO ·•. I .. •· . or. · . 
•' 



NODE: PANEL., 
b:icauoid 
. f'lU&ioercof nw~i~~~ 
Vi~i.iar Dfsp\ax; 

8!J~.~q\yer q~,~·~~~. 
1(1<1nxisHet:icfii,,.,. l.!<t;:Q' 
1

R~iJ9!'<?~.f~~itt" l_~qL. 
;t\iaiin~LEb;' 

$¥~rD t;kil~ie-LsP 
c~:~~~at! ~:u~~f4t!t~9·f', 
. set¥im~nate 
1

V~~l~t~~t$~ent 
!Prih~ l!.o~~ , ... 
'F'riilt~f~ctor se~s1ttl/rt~,r 
¢aoc~IA~cess . . . 

~1'!;m1f~t1£-l~'f.c~a~tE1.~~· 
~Nrfl·snen~RelioM~ .. 
JR!3i~ VL~mp t~ 
.~~n~l?ou,h~er 
$!'6;~1'!¢1 :i)ipe • 

Positive! dtbllili:l .f~Ult 
JNegativ~.Grourid·F~vtt• 
Sig ha I Circ:ui1:-S~ort" 
~ig ~aJCirCU.it-O'Petl 

~~~~e61~~~zt=~49~ 
Ab: Oi~cof1J~$i:;i Lli"iel~cl 

· .• , '. - . :- - ~~ . I'] ~ -1 ' , _,_,_ - ' ' •• • .- : • I '- ". -f- ,- , 

fib art3~iSer lock!'ldPh 
q~?ti l),&t;?.M WrndoJJ 
AC\f£lltp~.~ .. . . 
B~tterY·'Volf5~~"~~qQn) 
J?~tti;iry vo1tq9~ V?s ·$ff) 
•. '•ste:' ,\tofu e tr\,, ~)' ... m, l,,9 .. (~)Q .. ·. 

1.1 ~ -- •• , • :.' ' - -•• J_,, ·:-~~' - - .-,.:· '•: ("' 

Bal!~!Y·Li:li:!i:JT~s:t fep,a\f.):c 
,96~~1~~ {ij~o( 
$a#:ery:$~¢ (J\l~J 
~!rafl~h1 data 
Ba~£l~eS ia~l~q.1 

I : • . , .. .·• , 99M,l\l!~'r~: 
.1};o1fLR(TOi'l:'E~~:~~¢,~1~M . 
·t4dbE.6·. . .. 

. "''.I'' ( --_ , 

.f81~V·1 OP~s~ {JFilii 
• ®!<lll-1: OF',~S:S: i(j,p,~'i( 
.·'~~IA ~~~r~ pR~ir 

g)!N/A []Pass !LJFali··· 
i@N)A ·t1p~ss,;LJ,f:a:il 
: 0NJA []~~s~ [3Fzjll 
JEJ~~'"' it:Jpais !lJi:;a}i,· 
'i::B'JN/A• 1L)g~~s '.QFal! . 
: ©NIA IOPciss DFail 
jg}N/A 1dF'~;s 'oF~if· 

. .. ~NtA, , IElP<1ss · IJrm,1 
. 181N/A . [J~~s Dt~l! 
®NrA ClP<i~s. O!=~i1 
·I5l~l~ OPa~s [Jf~i! 
· 18lNiA tJi:>~s~ [JFau 
®f~;iA · ElP~~ tJf~ii 
DWA ·~f~~s j[lfail 

~ ONl.li :~r:;~s!>' BF~ii, 
· dr"1:4 l8l'r51'1S$. OF~1! 
f DI-YA l8JP.a~ Elf ail 
: ON'!# ·t8)f?ai;;S Dfali 
ON.ii>. "[8j·r~s D!=:ifi 
®N'1A ~Ra~ ~tii=a11 

·: d~liA tEl!?ass :[)Fail 
ONJA '[21p~~ 'E].P$Ji, 
ElNIA, !I8J'p~~· J[3iF~11: 
·~20',ov) .. •· ''"'' .PAS~ 
26;<i~i r'pAss. 
26.?"~~ 
:zs.av, 
12,$1\i 
:P~o.:A. 
~'.~!-!, 
·~i'201§ 

PASS! 

F'J?.,.§S 

rAssc 
PAss 
1F:~§~ 

fi;\ss 



Nbi::lEPANEL. 
Lc:ic~trcm.1· . 
N.Jrnber .t.fno~e te1teci 

''I 

Vls.f!ar ojspla¥1 
, iAQ, P\'J\llet oKe-LEO 
AiarnfSil~rr.;e~ LED 

·", ':~I' ";· '•. ; ., / :' _f 1 l " - •" o -

:i;ir,cgri~m r;~11ft..c LER. 
,.f!,larn:(,.;;;'lE.0 
~;steiTITn:;ii:lbJe.:::. LED 

~heck~ii F"o~~. Ratfrigs 
Sett!me/l)~,te 
·~Nai~ test $ti~t 

Prln.t oe:t~cilir.S,~~si\wlt}• 
Caheei A'Cc.~s 
AlaOnrrr~~llle f,ck~'o1•ilud9e 
,i1arrTi§n¢iicEig~9t1ncl". 
~e:fotile1mf)r~$t · ··· · 

, •..• _, __ •• I ,. ·' ,._ 

Pan~l' S8~ri~eft· 
Qr9~ricf.,~ype · 
Ri:isltNE(·6·iiiul'\d P'~u1( 

I . - • --' -~- ,' ·,, '' - - . ' - '.' - • 

Nes~uv~·~rouh'di. f~0~I~· 
s1&nat c1icun~sh~d 
~l~~1.61~µ1t-<i~~ 
!?~bseq!l~nl Al;;i~lji!TrQuo~ 
point ~lsl~e¢6nn~fa ·· " 
n1?·.p1~po~~·wti~1~<1~ 
~~q!:jr:ii:9~~f~OP~ed'QI1 

q;ea11 •. RQ?J ~'fllln~·~vJ 
Ap:Vqlla~e· ... •· 
~~t.fory Wlia~e (At Ph) 
- . :, .. ·' ' ' - .. . . . . ., " ! : ; ' .. ~-c ,'·'~'I ," ·1 

'!?~tte!Y yo!f~!;e fNC; .. Off;l. · 
:~ysteM Voll!;lg~ (AUX) 
f3~ttecYLaaqfest cenit Vi, 
cti~rgio~ctj1tfen~ ·· · ,. 

s¥i;e,rt~~: (Arf). 
E:<P~i'af!i::ih: iJ~te ·. · 
~~.~~~;'1~~~f~\ 

~p\!J'IM~t.ITS; 
21srft,~:[tq~'il~Rtai:,c.i~M 1 . . 

t1ooe?· 
l8Ji'JfJ\,, IT!Pas5' [J:tarl' 
l8]NtA pF>ass :q~~Ji 
. IZlrw~ OF>as~ EJFa.ii 
[g]NtA EJPa~s, ;EJFafl 
l21N1~ B~at$, ,oP<iu 
l8lNtA (BPas& CJFatl 
.~NI~ df'~~~. :pF~il · 

· 12lN.fA EJ!?iiSs, OF.fin 
®NI~· 1ElPf1;; :DFa.ii 
IBJIWA @f?k;s QF~il 
0w¥ 8,~~~ Dfait 
@'NtA .· ['.] f:i.iss; Dfail 

·~NJA ·jjP:~s OfaH 
~NIA O~~~~ 0Fii!ll 
~f',!l~ tJP~s [JpaTI 
(8J!'VA OP~ 0FaJI 
. ON/p,; ~ffiSS CJF<Sl! gECTRICAL 
'!Z]~A §Pass .OFail 
qr.J!A, ~#~ss, ClF~il. 
'ONIA ·[8]P~~s :OE=?!! 
~JJNlA lEJP~> 0.Fai! 
Bl'JfA ~p~S:;;' 'QF~!i 
CI~J;h ~~~s Of9H 
·o~!~ ·0e~s Df.'.ail p~NEL§l+P:.y1~A(~T2.\1?JHEL!;Q/Rf~) 
![]NIA !8J?a~~ df'i.in 
0~1~ ll?JR.~~ 0f.f31L 

".~2·~Y' PASS 
:'~6i:9y; · P~ss 
'3~;~\1, 
26_i5y; 
tz:Jv~ 
.~osqA 
55P.t{ 
412078 
,;rE'.$1 

Pf'.~9 
PASS 

PA$S 
'ft~$~ 
'PAS~.· 

f>.A.s~' 
~j..s~'· 

I 



Lricatio'frl 
. Ntirn6~l" of no Cle ±ested 
Vl~<;d bii;pla1 
AC Po~{~r pri· -l~o 
Alarm Silence-'- LE;O 
fro~ram Faµit = LEP 
Aiaiitl ::-U:i:i' 
J?ystem T foti~Je~ I:§p, 
Gi:\f!cka11 Fus,e ~fir.gs 
sf!1liffi81o~fu. · · · , 
w~k.Tes;t Silent 

·f?il~f?o~', 
' 1Prl111i6~temc;i~·S$nsi#vify1 

Ca~,cie~Ao~$s.··· 
A1a!ln/1reiuble fic~riow'8dge · 
:AlalJ11. silence Res?um:1 
· R'esetIL~m~ Tei;t ·· 

PaDe!Scurrd~ 

Gr~lir:id t~pe1 1 

·Posii1ve ~rku.rid:Parilt 
t~i :~e erml'"1J' F~J1r ,• .. !l.FI,~,. .·· ic I .• ~ '·'· 

~$lgna1· circuit-Shott 
i$ig"ri<ifCircliit•Open' 
, Sl,lp§eqliel"\t Alatnim.o.ubl~ 

- - - . : 

f'Qint D.ISJReqol')nect 1 

Ac ;otsco:pne.e;,tl.abe!~(! 

A0'!3tl'ia!<.li!~:~9"~ed Pili 
C.te?n Pq9r & ,~11~9~¥ 
AG\(ciJt<1~e .· 
Ba~efY 'Voltage {~g On}.· 
Biitter:YV9lfag€i. {AC om. 

·. si;~rn v¢11~be (ALJ:i9· 
~\fery ~~Ei'#·Iesl (eng.0 
t:h<l~tn~.·Sµ~nt .. 
.!iatt~& ~!z~ {AH) 
E~~1.~~in tja~~' ' 
~ti~r\eis J$_bejl:)lj 

. . , . > . c . _ . . . ~9~Ml:!NT~; 
;3CITH Fl.J~: ff OW~) SLE9d:{M · 
NODE 8 . . ' ' ' ' ·• ... 

~NIJ\ 0~~' ,(jf~jj 
~NI~ · bP:~: 1CJF~i1 
~NIA 0Pa#· ,OF~I 
!3lN1A lJPass 0Fail 

:~1 ~:±' g::: 
'f21N!A Qf~.,bFail 
®NIA ,o'pi;,s~ 0Fc8il 
/g]~fJ\ o'p~~~ LJF~il 
12lt'JtA. Qf~~, CJFaJ! 
~N'.ik· 1 []P3ss oi::~ii 
~NIA· . d~ass r:J~ail 
®f\l!A Jd.r~--s [Ji=<lil: 

· 12iNlA 'Oeass DF.;;iii 
tm~fA tjP~ss. PF~ii 
@N(A Cr~~ QEa,ll .. , .. , , 
OIWA l2S!Pas!> "[]t=~n Elf;.CTR1d4f:: 
ON/A ®F~~I p~~il 
DNiA t?Sipa:s.s O~au 
:ON!A, if;J~ass' 0Pal1 
:orll/f\ .~f.~~~ 1:]ra11 

.. [JN/~, ·)81~3$$' QF~il 

.· DritA 1~P~~ gJFail 
dN!A l25:Jpa$$, ITJF'an . PANEiL1 f=U::i-ti13Al qiq'~~l(?ITTfl Et;i:;q: RMJ 
OWA ·tElP~$~' tl~all 
EIWA .I8'Jp~;;~, 1oi=.an . -~" _,, .. ' . - -- .·-· ., -,. :_ -

~,Zo.zy,, ··• PAS~ 
:···-_,·:I 

.~1~\!3;}J; 
261'.6\I. 
c'-_Oo•"c ",'-4 

2!);-r~w 
1,Z,6,!J; 

·.:ooo}i; 

,:4l21)1a· 
vgs;, 

PASS 
FA?§ 
PAS$. 

l?~s~ 

'~A~ 
p~~~; 

J?.~ss: .. 
·:RP:~~· 



NODE PANEL 
Lob~tt~n 1 
Numbeio~noQe tes~(l :;: _,, 

Vis(l£1)iRlspla_)• 
AcP~'(ler On- LEI] 
A!Elrn) Silence .,., tEd 
Pro~ra'~,F~u!t"'- h£;I?, 
Alarm'-"LEb 
system iTfoubte_~ LED: 
'.Gf!e_c]<,al~ F~se B~tings 
Set Trqii:;/DatJ~ 

frin~t:.99 
Prfnt 06te:Ptar:sl;l@i1ivltf 
_--_-. , _, -~-- - , 1·-· __ - -- - ; ·- - , -

C'ahceJ~t;i::es~ 
-. ·;1·' - - ' . ,. - -· - . 

·;..1ar1WT{()~ble.(jckno\Vledgt;1 

-Afarmsllenci;;i'Re.."Clullcf 
- - .. ~"- ,.-_ - - • t- ·-

' f{ese~~mP-Test 
·Panersouiicler 
· Grou11~,;T¥pe, 

· P;)$l\ive G:'r.;;unci:f':.iu11 
Nesatrv1'j'Giout1J·.~.ut' 
~lgnal[:?iiq(Jil:.Ei~brt 
-S1gnai d~euit;;6peri 
suli$«rgsht,~\arm(rfoubl~ 
i:lbint rn~Recoilnett 
'Ab D-• . :.--- - '!'.L-b! d . __ '~~qon~ .11 .f!!e 

"' _::: '",: '.'; 'il -._ · .. 

M .~r~aki;t ~~bk~~ On 
i~Jean Doot&1Vii~~o1•l 
~Q}\lolta~~: ··· - -_ 
~#¢ry Vql#i9e1.~A~ q,~) 
,~1f~ry.voJt-E!si>·(l\q om· 
§is~~v$1~~f (Ap~· __ ·. 
. E3?~efy UJ~~ 'Test {er1d v~ -
i:W~irig:Qyr#t; 

· e~tteiy s1z¢JAH) 

COMMi=Nt~~ 
,~flTH~RtJdWERJELb: R~( _,, .. · 
N_._60_· ~ 9~ 

,, ,_, :[ 

m:iw~~ i;:J~~s []Fa11 
l8lN/A [JP,j;s$ Ofai.1 
-~NI~. iJP:a'~~ 'Of:ail 
· 181Ni~ bf='a§'s ·[]Fail 

0NtA []_Pas~. Pf ail 
EltiJ.iA. []Pas~ LJl'a.li 
~ijiP, PPss~ JJJF~:! 
!ZlN!A 'DP'<!s~ DF:~!l 
~~A QPao;i D~ali 
·~Nik OPass ·oFafi 
~NIA Jjp~ss pf:-~ri 
l?-JNlA - t1Pass OfaH 
0NtA OPa-ss' OF~I! 
~NlA dP.ass •Dfajl 

i!EfNtA tlPa~s Ufai! 
[8jN/A [lf?a~s '[JF<1i) 
DNl;\ · fil]Pass pFai! 
ON/A 0pass OFaJI 
q!NlA- ®Pass :·01=ai1 
QNlA ®f>a.ss []Fail 
ON/A [g]p~ss•-OF<!il 
Qt-YA @~~ss [)Fai/ 
dN.tA IZJP:il~s 0Fail 
' .J,,: - ,_ - . -· 

ON/A !8lP1=1~ ·oFail 
§WA jgjP.~s.s Dfail' 

,bNtA I81Pa5s DFai! 
1:20,

15'Y/ 'PA~S 
,fa·9,,~\t,. · p,\sp" 
'~$;7Vr 

,~~.~v:. 
f~.i{'J'. . 

..< •• I", 

.'JJ.~Q,Ai 
$~.'~rk 
{012,ci#~~. 

'.'.-~Y~~-,. 

ipAs§. 
,: -, ~ ", I_ , ,,~ o 

:rM$ 
'p·As'S: 

•, 

'Pt\~~ 
1eM~ 

- - ,,,f 

ELECTRid,At_, 

r- ~apu.· __ l 



NODE PANEL 
• locafron, i r 

,Ntih'l!>e~of n~Cfe.te$t~d'.' 
y1sµ13[pis~~ ... 
AC.PrrWer 8~ ·~ l!-Eci · 
.A:i.,rrn .$ne,ni:e ,,,. t$;P 

rr::~£kB1F L~q 
: s~:s~(ltiTrqr.ible "-;LEO 

~h~~k Pi\~t=Os~Batin~cS: 
• $~i·Ti~~f.D§te 
·N~nt Tes~~1,1.~6t 
fiiritl.6g': . . . . . 

. Podt oe~star~s~n;SitillJtY 

. t:~nc.e1 .Aciiess, 
;I -.. , : ·.:i ,~~,1' .;11 - . ;·: ,~ '. - -- -.. -' 

AJarm/Tr9~1;1!~~ck;f1oWl~dge 
Atairri silenced;/esoi.lna 
.- ., _ -. , ', - • , ~'- , , -_, , •• _· 11-, 1•• ·~L -. -

ReseVL<imp.liesf 
Panelsoµ~ci~ 

. {3roiln~T¥P~ 
p.;~itive qiwnci Ra1'1t. 
Negati'le.GroO~d··F~u!t 
· Signait:;1rrutt"Shcift 
.·Signfli':Q.JrcUit~.bp~n 
s~b~~9~ent Al~rmrrroub1e; 
fqiri,t, bl~Reconnect ·. 
·Ac .01soonh,;ct L;{re!ed 
.AS ?(e~ker L<>~kaj Q~ 
.cl~an.Po'1r~ Wln~cw· 
Ac;n191t~i;i~ 
6,.~tt~i)<Vqlt:t;i:ie{AC&n~ · 
• eya~d Vc0~~~$ {~.{; thfj 
~Y~tern1yt;1fag~,(AU~} ... ·. 
· s.~~e'& lJo?tl Test ( a1,a y:":: 
··~h~r~!n~ C;\)nn;int 
,ijd~ry ~ifs (AtJ) ·· 

::;~!:1:~~~ 

£OMME1as: 
491}tl=LRCTOW~s1J:t~~:RtX . ,. ,. 
Nb~'i;-rQ ·.·. ' ... ·.· .· 

'gj'N.1A [JJ?~~s .Ofdii 
~~:11\ 01?.;;~ 'Dfafl 
181N/A []?ass.IJf:an 
§NlA (]p~is.'J]f all 
l&Nif':I 0Pa$S, OF.iii 
.~.til/A bP~~ P~il 
~NIA. EJP~~·· Ofal! 
0NtA ~Pa~' Dfa.f 
~~IA D~~. 'OFali 

·· l8,'JNt,il,, 't;)p~S-$ DF~ll 

~N~A . a~~ss Of:ail 
~~IA. OP:1iss ' OFait 

·@NIA fa~ss Ofaff 
·' t,8JNtA [JP~~ :CJ!ja.H 
~NIA .. OPa'ss'Ofiall. 

· t81NIA b?ciSi: []~ii 
G!NI/,\ &li='a~ [Jf~1r 
DJ\l/A [8]p~j~ 'Dfi~ll 
(]J-JtA . ®P.Et.ss []f~il 
OIN!A. ~P~~s Df:.r;.,!J 
[]NIA , l8}f>a~.' OFaH 
· m~/A, 1Zl11a$s OF ail 
tBJNtA IgJpa,~.QFai1 
d~~ [gj~ 0Fall 
d~~ N~.a;. or-<lir 
·OW,~ IZ!r~~ D f~il 
1205v.,·· · PAss 
~~-·~\!~. ··?Ass 
gei?\(::­
?9-~N.'· 
12,~~J: 
,,939c.~ 

q~Ali-1; 
~i201's 
.;~$:···· 

PASS 
f>A?:s. 
.·fi~ss. 
PASS 

p -,_"" 

· f>A$S 
PASS 



'NtJlJE PANEL 
l0cat1c!l,f · 
)~umbe~.J:if~tj~rii~t~a· 
\fJSLliil Oi~p,~~ . .., 
ACPo\~.i'orj.:~ED 
~·~rm sii!'lh~~!:,, ~!=:~ 
Progi'am:t=aultr'..L,8Dl" 
.A1~rin.~:c:~9 ....... . 
~s~rriTr</~M~ "'LEfj· 
Ghecl<. a II! F~se R:~ti ni;s,·. 

,._, _.' _: _-: = ', __ -_, -~ ~r -_, (-'.- '·', __ , .. =--·~;-· 
f;efnm~IP?I.!~ 
9\1.a'IK Te~t,S]l~~t 
PtlhtL\lg 

pr111to~(~~t9~ ~er.sl~il~, 
canc81Aw~~· .. · .. ··· 
Alaffnff r9ubleAtj[11c;J1~~ge 
"''~rn1 $1IE¥~~$~~~og~~1; · · 
Rese}tL<llTip t~$1. · · 
:Pan~! $S~cl~F 
GroufiA'p···· .. 

. ,,'"1, . y[ll;: 

f''6s:{ttv.~ Grb(md fau1f 
N~~~tr;~ Ground .Fault 
$1~oaJ' Qirci.J~"Sborl 
.,§Ml!al cfr(:llii,Qp~~ 
·~··~b~eque~l·~l?iffi}r~q~bli:¥ 
pciih\ [)is/~~~~hn~~t1 '· · .... 

fl.CJ bls,:9~~6~' la~flt~d'. 
,At;: ~~ik,~er~~ck~'Qn 
aeah tia9r&~vititfif•'1 
AGVolt~~· , 
13a1:tewVbltag~ (Acy 1!'.31:1' 

• B:att:scyVQllaffe (AC •$ff} 
~~fnYPttagE!t'AuX):' 
$~ii~11}loaq Test(endV/ 
©~i:l~lng C?ii@fi~· 
·~f3#~ry s1Zi:. (~Iii· 

~~~~~t~~d~~ 

,YoM~ENT~~ 
,$~TH PCfl,:(Jq\~~Rl;.a~¢J; RM 
fiJOD61.i· . . . ·. 

18lhr1A ·[]!='ass Dfalr 
· (81[\J!A EJf?ass rOF?it. 

,. l __ ' ·-.- - _ ... _ :.__,. 

f?$1N.iki .EJRass ;OFa.i!' 
12JNi,'\ 1QPas;; QFalli 
®~'~' ·b?.~; CJFaH· 

..IE]NfA , 61Rass. Of"a1l 
~NIA O~ass ·OFall• 

. , igJN,,.;; t1R~!i ,tJfian' 
'.0NrA di:iass .OF~ll 

~~~z B~::~ :§~::} 
',0Ni"A tif:lass 'oFail' 
0111k . tl~~s~ bi=~n~ 
18li~tA . Qp~ss1 1pF~l!, 
0NIA. i0Pfl~ 1Cl~il1fi 
F;;;ifu{ ·o.····Pass·,bf;;,.1f I!;! . .iA. , ... u ,., 
tJN:01 ·· l&JF'Ecis !ElE='~ii 

'.[JN/A. :imPfl~ 1gi;:~1r 
q!'J,•A .. ~P~~~ :'pit~H 

.·Oi'll'.A [2fPa~ 1,f]Fail 
.· O~;g .(gl PaS<l QF'a1J 
J:)l'fiA · l'8JP~~$ O~alr 
[]NI~ !8Jp~ss LJF~H 

'ON.IA !21~~$ OF11ll 
! tl~iA 181~~~s OF~ir 

• :[ t ',- - ' _, - - • ' • • • 

1E1NIA. l'8J8ass OFail. 
I•-- •• -· . , -- ~- . ''.;i, - -, -· -~ 

t?.o{4'.Y,,. Pf.SS 
.. ~~;j v~ f'A~s 
,.2s.e·1.f f>A$s 
:2£>.~\t; 
i~,.$,:W, 

. n3(\..A;; 
·~s~AB;. 
'4(29~'8 
·YE$ 

PASS• 
~~~:~:· 
iSf:ss· 
i~M~ 

~k§$: 
PA?s 

-! I _,.-,- - -~, ;- - -_ . --_- - . . . ...: ·. .( _- .: -~- .~_: :.- - -:' -· -

: Review <lettcie.r1¢ie~~v~1th· C!J~!CJ!l)ei:, :!81 Y~ . , ____ ,_, __ - - - -



:NAC 136osfaRstPoWERSdf'Pl y 
J+i;icce1fon:t ·· - . FCCHl'VJ!r · 
':N'umt.ief:tiCi®t!iwJesieo i:>ss' ·· 
'short'~~ACTn=l1J:ble O~lA tgjpa~ OF:<iil, 
'0Reii Nlr\G'Trou!)ie DWA. J&i? EJi:;<J,i,J 
Ground11Tlr0ub[e - ON/A J§P Oll'ail 
.~!CVolta~~; [!]~~ ~p E3FaU 
Baifo(Y\loltage !Jl~~. ·.1·(;,·~· .• · !81P . OF~it. 
Balfer; loarfTesti i[]N/i',., (g]p. C:JF~H 
oi;i~taJ1:;1 ~~ iw at;i CTN/;\ !8TP • E:TFaH 

faoJ_, 
27:.2: 
i2c3; 

Tp:,1u~tewh1cia1q DNfi;\. 181~ '0Fail 
Eia!t~r1 NH. rONlA @e: : []fail ss1 
Biltt'~rY .(alie!ed BN/A. QS'lp, · DFail 

i ~?t,t~i:y ~lrt>$ !1 ONtA ~p i [JF,ail 

Locat\oh:Z . . . . . .. 
Number,b66sterte5ted 

· ~hort,. NA.G Tro!Jl:!i.e: 
. O~l'.1,1\f.ll,C Trottbfei 
'Girotmd Trou.blei 
AicVo!tag~ · .. -.. 
S;:itte,ryyP!~gei 
Battt;tr;i LoadT!O!lrt• 
owr;:i.W ;;.flnq ale 
Trouble.> wl no ,afec 
Bafiei)iNH .· 

· • BaJt~rY L?beled 
132,~f!JY ~pir'.es 

Ldf:i.alido 3 
·Numbs~ bi:foster te$tedi 
$hon NACf1r9ub1e · 
Ope~r NAC Trol,lbJ~ 
Gti:Jl.itid Tr().uble-
~~ y6/fuge · 
ea.i:fefy Voltag~ _, 
Bal{eiyload Jesf 

-Operate \Ni()r:i ar¢. 
'trnoutire·,\~f·n:P~~ 
E3atterjfi;;IH,, · . · ~ 

f3atterY [Jio~red' 
13qt,t~iy: l::xp[r~§-

~6¢ta,tib,n 4· _ .. _ ·, .. _ . ·.·· · ..... 
NumberBooste~lestea 
Sbt>ft NAe lrci~ti1e• 
open NA.o tiou!lte­
$rciund Trouble 
Atc,vo1t~ge{ 
i~mt¢ty V¢1tme 
:!3aiferY LR~~ \e~~ 
:(J>~rate;;wtc no r.lc_ 
'I'raub!aWf 1ticl1.a/t:. 
;8attFli)IA!ft'r .· ' 
1!3attefi~ 4!~~!e~ 
:§Stfo~'~i~~·· 

4~84·p:ryt~w~~'.P~~i]e; I<I'imll/~t 9-\ 9~5$81 
Phol)e;; .$1Q-4~~:...J:30{l IFa~S>lrQ.-43.S-;t~SIJ 



'NAC BOOSTERS/POWER SUPPL y. . . .. ······ .. ·. •· 
:Location1 · · :u£vEl<MiB:B.isEi:~Ec.F\rv1 
Numb!;\;.!x,ostertesred ·,~P.sA ' '' ··· · · .. · ·• '' ·· ·· ' · ··· ·· · 
;~fiM NAC'TroubJe . ONJ'A: Qg~~S!l m::n=:aij 
opel;i.i~JAc TtoLJble: · ONiA. ~.e, · . · . []F,~11 
GtOJ.mdTrouble Ot4JA 0P iOf:all . ·. 
NG v;tj!~g~i • ON/A ®R 0Fail ~19.& 
Batt~r~\t.61tage OJ\lrA ·l8!P OFml 26.4 
Ba.~;;iryG0<1clT~t ONIA 0P :[]Fail · li2,3 
.op~rate~'.t,nqa!e ON/A 1 l?lJP or::~11 
Ti6ubre:wlnoa/c ONIA 1t3!P OFail 
B~fterY NH . 0NIA :Jg)p . [Jf.alt 8 
13a~.?.ry:L~bel>bi;l; []NIA E'!f>. j:JF,ail 
8~ttei)iExpire1':· ··ON.If\,· J8JP Dfall #12oi1l', 

location2 · .. 
l'/l.lmqe~ t;iposter tested 
$hoit, Nf'\CTrcitible 
Ope1tt~ACTro1Jble 
,Grouhd1'l'roubJe. 
'NGi99t1~~e. ·: .. 
~tt~cy. 
~ftefy Lp? .· 
op9ratew/no ?IC 
lir1Jul;lfe vJitiir);ifo! 
.aatJ;ery'./VH ... · · 
Balter!( L~belM 
Battef1Expiri;!s 

Locatlqij, ~. . . . ... .. . 

·~bW~~&~~t;~s!~d· 
I· I J}. 'c· ',, l:l ..... 
Jle~n NAC:'fmJJ,~1~ 1 

GroundTroullli:i ··· · 
i\ic:vt:itta9e .. ·· i 
l3atte1J11Voltage 
$atter)i1loaq rest: 
.Opete'1\~\!J/r~q. ale 
Trci.:i~le1 WJ, iici. stCo 
~~&PM/·.··· 
~a~~IY La~~!ed 
· fl<1!:tery ~pires' 

tocarori4 
Nurnt:i~r: boosfofest:eii. 
S~oif Nf;c '(roubl~ 
Qp;;in!J-l'ACT(OiiQl~1 
Gmurid lirat:lbJe ·· 
(i;rqV6lbig,~ • 
Baffar)f V(;!tar;iei 
Batte;y ~-Oadl"(gst · 
·pp¢r<:!t~.w/ ng:a/c 
Tr9l\ble wt ho •a.iii;; 
,i:f_..fe··' ·,..1H· .. 
!!'!"!• r;f .':'\X ·: ' 
• ,Batte!)' ~~~!eti 
Beitten.[;E~,ir~s .• 

• l: LB'.E,l: (MlD ~1.SE) EILE&,. Rf.( 
iE'fS'S' .'. ' , .,. . . ' 
: ON1fo: lf8JF'~ss. EJP~li, 
.ON/A ir8JP"1S~ [JF.ail 
:ONth ~F?$~, 'Elf~ll 
•ON/A l8]8asS: OFail 1)!):.a 
ON/A !8JF'a:=i:$ Df~il 20:3 
ONIA !8J~ass OPaii 12;4 

EJN{A ®Rass. []Fail 
D.WA i81Pass O~al~ 
[]NIA · 'l81Pass OEaH ,~ 
[']~A [8l~as.s OFaH! 
©,lillA .L8JPa5:; Qfall' 4i~01s 

't~~L ci~iEi, R'1sE')' sLEC:, ,R.M 
'.SPSS: .. · 'I .. · ..•• ' 

E!NfA @Pass. OFall 
'Dt.i'fp,· !ZIP~s;; EJFail 
ON1A r81P~ []Fall 
ON!A . l8]Pass iOFall 1.19~8· 
lIJN/A !81Pas$· []Fall 26:3-
'r;:!NIA ,ifillpass Df~ll i2;~ 
'1t;;;:J~t.4 181Pass 1Jfa!I 
BN/P,,: 12JRass OFal! . 
·oN{l\~ 181B~$s; Oi='~Ji!· 
ONrA 1811?~~, :EJE'ai1 
ONIA l8Jf'C\s$ :s:iF<!ll 412h18 

. cL: LEVEli\Mlb RISE) Et.Ee. RM 
:a?st · ···· · : · · ·· · , 
[Jlli!A · .{g}F>~ss, O~~i! 
:BN1f; 18Jpa~ Dt=:ailc 
'[JN/fl,., • !Zli;'.a;.is [Jffaij 
'DNTA> IZ!Fa;;s, Oif!!.U. 1:1sJt' 
'DNJN" ~P~s, OFalll ·26,4., 
ON.Ill: 1'8lf'13c!>S>C]Fail :~2;(3i 
ON/A l:?J:Pc;is~; EIFEill 
DNIA l:?l:Pass OFaU 
IJN/A . (8lf'i:iss1 Of ail ~· ·, 
ON/A ®P~~'.Clf.Ail 
Ol'J~A .®PasscJ:']Fail 4,12Q'1it 



'NAc1E!bos11~~s/:Powe~,suPP1.v ., .·· . 
LOcatklo 1 • · ·· · · ···-· ...... · · ·· ·. .·a~ Q!qEt,. (tQ\l\112~) ELE,q ~M; 
Numl:letooo:..~e~.t~~ ;rw;s.is: , " "' > ' 
:SMrtNACTroubJet []NIA !EJPass;,1Elfi;;I! 
~pery4-J:A.GTr9ljtl!~ O,N.1..\.J8lP .·' · Df:aii 
GJ~o~~.t.'lTrolJb.(e .ONJA . CElP 0Fai!' 
NQjyOll'!tiW ,_ DWA . !iEJp, D:;ai~. fao.2' 
,!;!att~~: \(tiM$~ . • 0Nlf\ . rgip; E:Jfajl 2t?.3 , 
Ba_ t.l .• e&_.' .f_·._,_o_ .. a_,d_,'_Ji_"l' __ s,r_ fJN ___ iA ___ / ~P_ EJF_~_,a __ 11 ~~:2 
Operate Wh-:10.alci LJ[)J?Ai · [8!P 0Fall 
-Troublfi v;J' no-: 18:lc Dt:9M> ·· r;gp 'ILJ.~isill 
Ba!:ierVAM · '·'" ElNtA ~P. Irlp~tl 7.5' 
B;;tter~«~;<;ibefe<i ONiA ~e []~2,11 
;~fl~~.ry i;2xplr-es ONlA ~p DF'all, ::112017 

cric'~tt6n2 
Nu rnb$ r boei;S!er teste{J 
'ShbftNAO:ttiJ'u61E;. 
ope~NAo:rr6Jb1~1 
Ground 'rrOubfe · · 
AiC\/oltage .. 
e:attfo•, VQll?ge 
~~(~r.\I Load T f.!S.l 
Qp~fe 'HI nq ale 
~ro~itiJ~ wf i)o ale 
~aft'.e!11 Nlf , 
~tter} La!~led 
!?~tt!l~' ,E~p!~ 

L!?l;ation, -~·.. ... , _--... - . 
Nqm~e; ~~<i&!f.i~' t~tea 
-Shon NAC- Tif<iubl'e 

· op~(l ;N;l.p:;rro\i61~1 
-Grounq 'Trou:ble, 
Ne; 1tqi(age 1 

:BafteryVollage , 
Sat!ef1i,Loa;;i!Tes~ 
operate wfi nr? a/9 
Wi.uble w/ no al.:; 
B;i)f~l'!/cJVFf . 
'.Bajt'iary, L~oe1ea 
1!3~tt~ry $~1f.~s· 

~~:E~~'.~8~~teft~m~<i 
Sli?rt Nt:C Ttti:il:lbl~ . 
•Op€JhNA8{froLlb!e;' 

1jc~!l~~u~[e· · · 
i3afteiYV01fage 
~te1)ilcy;3d ri;;:st, 
;::)parate~·J no aic 
TI-Q1;1ble WI. ~o :a1c 
Bai±~iy!A/1-1 . . . 
e..ati~fi ~~~61'ea, 
S;;iij6;~ !S:Rir~~ 
C ' .,I ••• ·,,' r •• 

_,, - _,_ . ., ,, ____ ' ,_ - ' 
~- _, - . ." ' - 1-··- ' ., _, L 

·C~~t1;tp\fif~R)ELEG. RM 
BP:;;i lQ ·• ' . ,·, J·' ,, .··. 
OIWA • §Pas5 r[JFaJI!' 
Or-:J1..\ •1!8JPci$s Df~i!!1 

GJNI..\ :fg)Pa~ OF~~ 
;{]r\JfA :IB.'f P~ss Of@!, ·120,2 ' 
·ON/A · ·~Pass []faif. 2s.a· 
· EJNr,; i81Pass OFan · ·1?,s. 
DNtA l8JPa$s c{:;]Fail 
DNfA- l8J8~ 0Fail, 

· o~;~, !El~a~ 1C:JF"~11 a 
·ONlA1 IBJPiilAA 1[]F~H 
ONld: ;,JZlPass ![]Fall l!i.201a: ·.:.:rr=\: '',<~:_/ 1 ~ • _, --,':,_J-~-----_-_, -- : ... -

.L~~'El,,;\MID Rl$F;f:~TAl!%@,~tq@qi;:. 
sps.·,11,, .,· ·- ,_ ,- ·• · · · · 
[]NIA @Piss.· []pail' . 
'ONJA' ~l81P:a$$ DF~lk . . . 
QNiA i81P~ 0Ff31!. . I • 

'ON/A. '181Pas$y(]Faii 'H~\1 
:DN!A. 18)pa,ss(OF~H 2~~~ ... , •... 
· O!WA El.Fl~$$ 4'8]Fall . · '1 t~~ (FAJLi:=iD) 
• E)f\liA IE!Pa~ :[]Fai.I ' ' . ' 
EJMIA f81?a~, 'EiJFafi 
o~~A, 'f81Pas~, :ol?aiil 'f.2 
ElNXA @P\)$~! :orraji 
Dli1FA: (8Jpas~' Elf1?1f1 :~¢0.1 $~ 

'II, p,,9,,· 
,k3'0f4,.·. 
1,.,. 



·_,, . 

·toi;ailonz 
· N umJ)fi(')booster t~!,?d 
sfifirt r.:i:.\CTtauble .. 
·P~r tAc Traub(~' 
Gr~n~Trouble · · 
MC Voltage 
: B:a:tt~~·;voltage 
Battery Liiad Test 

; Qwtafuwfl}9 ala 
trot:Jbie wt no air:: 
d3'1iteE)'Alf{ ·.·. ·• 
: a:aitE;ir:;' Laf;el€Jq·' 
· Sa:te~ 8'plr~~, 

Lo9a\k~n 3 . . . . . . .. . .. . .. 
• Murn6~!7.l?¥stE( t~st~~ 
. S~of!e'NAGTr!.Yili!?le, 
· Opefl NAP:rrou!)le. 
GtSliry41 Imu1?1~ .• · 
AIQ Vciltage,, . 
Battery vo1tage 1 

B~t!:el)~· ltj~:~ f esh· 
ojl~(~t~'.Wl·bl/ :;i1t; 
T . '•!:>I~: Wl'~~oj;J(cf 
B :NH·· . . 
s ·L.aile1e'd 
e~~ry E~p1¢s~, 

·~o:t;.<itiiin'1 · . . .. .. . .. 
'
1
Ni.!rtiller J;iooste;rt~ted 
Short NACTrouble · 
Op~n NACTrotJble. 
'Gi'Ound T routiJa., 
.AJoVoi~9~ . 
.t?att,ery Vql~a~~· 
B<itteiY ~O:ai;I~ W~~ 
op~ra~.~¥1\np alG' 

i~~i~~~p~p 
s~~e~ 'La;~k;id 
~B~~~W.E:';'p:ire~ 

NA>· 

OWA IZ!Rass •OF ail 

0 .. · N~~.AA.· .. • !8Jl1a5s. Oi=ai! 0 ,, IZJPa~. Ofall 
ElNfA [gjPass BF.all 
t:JN/A 0PaSS· []Fan 

· ONIA l8lf'as$ 0Fafl 
DNtA '0f'as~. OF~ti 

•ON/A IZIPas:f 0Faif 
ONIA [gJPass []Fafl 
Or'.lit. !8'Jp~$i5 ·[)Fail 
Ot;1;1;!) ~Pa~~ [)Fail 

N,A 

. .. ' _, 

lJf'.l/A [8]Pass []Fall 
ONJA gjP13s$ [JR?:H 
0NfA [8]pas5, II!Fa.il 
ON!A Tg!Pa~ OF.ill! 
[JNiA f&lp~:i$ [§Fall 
ONIA I8lf>a~~JIJFaJ1 

: IJIWA . 183.R~:S:~ • E'.JFall 
[]NIA :filP~s.s':. Ofail. 
Q~i~ 18'1P~:Ss. []!"ail, 
: OWA , I8lt'liSt> EJff!f! 
1fiNlA . 'IE!Pass cQflilt ,: ,j -' -- •"r-1 "c_' _,":··' • :-:,. ' ~ ''.··' 

1 iH:.a 
fQ,f 
12'.s 



·~,,,~ .. '.'·.···.RED· ·HAW'K :.}ztj~. H,· ':. -·.- ,, u··'- .·. ·• ... ' ''.·· 

Job: . MILLENNIUM TOW~RS ... • .... 
Ad~ress;,¢p1J•.Aj~~!O/\/ S-p(§f, CA~;\qs· 

f"AdP Yype;:'f:ESToS DAGTJyPej M{:>o CdM 

Take sy$ten~qff,,!in~ with t&9fra! S:ta~,cm:'PNIA ~p 

Flt:.~ ~. $eQM)'ify 

DACT PERIODIC TESTING 
. .. r:ia.te• 2~22-1 s, 

T~~fr Name: DA · -· 

,F~rr;iiat :IJ;+2, ,{4~·2 etcj 

·D·· .. ·.F'· , ,.· - , . .,.·:·o.·.4'. '.b,· 50:..···'·· Bf<Ct ~urnp~t: 

Requ~st -~~;~~'~cfiedul~fr~O'J Cent~al Sta\lo~ ahdilist pelpw: '[JN/A 

liµ::=~:::::::=::=;:::::::==.-c=~.c.:__-'-'.~,-,---=..;.;;.;;"'-'-...,...~--,..l'hs::· e::c:::··~::n::da:::h':!-:::-p:::-h::o::n:::e'::::L:::in::e:; .. ~~~=-~~~~-_:,,__:..-.,-__..,~~ 
I Maoua"I zone trip I Manifal zone trip )SJNlA -

Corie'bt ~rip/~r\c:i resforali (@G$) lJ ~,;4, J8l p :'g P' I Corr.id tnp ;iJlCl 18$lQr.a~? (@CS)1 ON/A 

~£J(}5e~-i~~-c1-t~•E11~Tr'!nsm1~16n t:J' NlA I8J P [Ji; -<:90.s~c- Etfd-to~EndTr~uismiS-Si'bn\ ,ON1rA 
QN1A I8JP DR 1 Pro~erDAGTzo11etrip ONi'A 
, _-~I -1. ~· : , • . .• • -

Prlrna£YpMn~clistonn~cleq ONiA 0P I:JP 
lo~I tr;µill~ st9n~l {v.ithil14 rrliQ)i? 0 '~W~ , filjp :OF 
Pnmary~f11'f!Troub1~ (v!'itnin 4.n1ln)t?OI N(A IZl.f i[j f: 
.~e.::onh~fi?dmai}'j arid - · 

1

PN!6 r;8J R .· • d. F 
, RJ:31-X:Ja.ck Pro~r Llns Seizure'? 

, '• -;~! • -, :' - • · · ' : . · , •.c' _, -1• ;' ~ • o - I" . _ - ~'' - ' '. 

'Pritkiry phone c!isQQnn;!Jcted [] NlA 

, LQcaltrou91e- signal (v.1thir4 #ti}?, lJ~llA 
Primary L1ne Tr~ub1e (i'Jiti!~~4 rrtih)'?Qr>JlA 
R.econhl'ict primary,. and ON1,t.;_ 
RJ3iXJaCk;Pfop.e:r lJne Sef#lfeJ' I .. ·-. .. ,., ····· .. ·.· ....... , 

·4~!~ 'l:1fr~ris~r1M~. lfr?-!UoJ1~ c~_i?4S38 
.Pflo!W, · 51-0-438-1,300.i FilX,51-0~~~~~.550 

~~· 
~? 

OF 
Of 
Of' 
Of 
OF 
OF 



~~, ... ss,: ...... >R_,·· ··nn ··.ff··· .AlAtK_· ·.· 
·,,~.t'l:.' ... 1;1~.< ··•·.fiYV .. ic •• 

F,ire &.. S~<JtJtify · 
iREMOTE DISPLAi 

Zfi~ LJaJ Display,. . ' 
·ACPo\l\ler LED :.c..QN 
Alarm Silenc~""LEO: 
~iogram i=auJ~ ·~ LED 
AJ<irrri ""'CEO .· · 
AJarmJfi:o@ta /i.6knowlf1tl(le 
1>,1arni'.;sH~~ce(Re$$n~ · 
R~~ef.ILam p l!!isr 
· ran¢1 '$ounaer .· · 

.t1EMOTE~ANNl.JNCiAiOR 

f)'(>-;\'eiOIJLBmfJ' 
T{oubie 8uµe~ 
SighalSileo~ i.:amp 
ta"llrip/teit .. · .. · ... · · 
Re~et ;{Rem1*) 
Ala@,L<{iflp''Gp~[alion Qt~1 
Afarro,Lfil'Jip,L:aNil~: ' 
§iflr"!J:sne~~~ · 
tJdr1.F1cATION AP~UJl.i\lci::s 

co1V1~;trrs: · 
ON/A §P~ssOFa!I ·tocAtEC1At~ . 
[JN!A' I8JPassQFa:ll "lAf\mi4).a1·r~AJNTENAGEQF~:tcEJE~GlNEgi}NG 
ON1A @ea~Dfali .~(ANNJaJ:l31R1::cEPJIQNl MAfilAGSIAl:ZNTPFfJci:; 
ONfA ®PassOFalt ·~CANN 1£l~,L, L, .E, ~tE;,L:3~~,·,W,~1,TY ·· · ·· · · 
ON?A @PassOFi:311 
DNI[;\ ®Pass 0Fail 
DNtA @Pass.oi;a11 
ONtA 18JP~s~[]Fa1J 
[:]NrA: ~P~ssQFaiJ 

. I 'I 1.; 0,o : 

·eoMMENTS: 
';N.AC's'T~:Ster.t · · ·• dt:itl'. 

tESt!=,[li 3{~~16&,3!91)6,t (giY{:;S. • w-o ·_.· 

qi-Jq 

Oi-J1\4 
··I8JP~~s. 

.. [JfaiL 

qdMFillENTS; FiNALs\'StEM"$0Mivl'ARY 
'Npte. ~llR~tlclend~~, . . . 
Re.Coi"inectAJI Aux. Fu.rivtiori.S­

.· Rec6nhe9t Sig na I qrg).Hts 

1E1Nf,.; ~Ye~ []Nq; :$!=:J:;d~tiJt1ENc:1:i:\A$~. BNlA: .l81V'e~ 10Nq .. · , .•. ··' .. ··· .... ·:··· ·.·.··•· ... ,,·· .. 

· · · · sy!)tem 011nM ...• 
. prlate field ~eviees 
H:iNe q~erd:estec1.Jor prop~r 

QN!A §yes EJf".lg 
,ONtA :@YE)s ONIJ 

;~citpot$cand re2~td6d Q{f • >I ' . 1. . ..... . .. 

Device.oaiasneeis. ·· 'ON1;4;· •(g]Y~~ DNo 
f'rb~r(3mtM1ds61i:Slte . •[]NIA '~Y~~ i:]Nfl< 

r:~~~irr~:~t~~w~~iQN1~9:~9elfi~rt~N9t~M: :~1m:rn~g~:.~~; b ,. eraior#! GAeRit:L 
., ·.·':'I,., •:.·· '., .. : i'' ·'' .".:"'• : ,.J. '': .... , ..... ;i,,.1., P. ,·;:';,' .•· : ' . .<· ·':•·,··,,·· . 

'tH}~rg*r1,N~.·wA~·'i~,ffl'.~A~M,~*'f,~,,),ccbR[)ANtE\J\i1:t~~P~f\lpA,BL~ .. MFPA3~frE[Jrri6Nc$1T#HBllliids: 



\~~~e:'~llED HAWK 
· ·· ·· · .fife·&$~curity · ·· ··· · · 

Jnspection Deficiencies. sbeet 

Ranl<lJi~,e;~~lanµllpr;, . . . . . .. . ·. .. . . . . . . .· 
( t) Cn'lf9l t,m, S~fe~I $y$"~ 1$:~1.ie (:ZJ Ufe ~a!e\~ ltl!h~tl9rl1'1, tsiue F~J.Ull)Ei:Stedl [4l NoiH~eqllirf!d ~t:1i:;orn~f1ctfi:io~ 

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

:;&.'6~!·.:\fwbEkexpl11n~t!~fi' ... , ·.· .. ·. .. . ........ ·.. . .. · .... · 
(A) (;qi:>idiryijte 'lf!lR~ j'lawi<{e) faciJj!:ies to codrpina!,I!! ~(a~di!icnal •ien9or· 

§A tTERI~~ .fAflt=D .. T~ lQ#.D ~SJ} . 
· ·~!?fupl'~ie~ iin,c1etW(}~3'.2io42;f 

;. LLE\/E=~ c~~!QJ31qs).RE§T~uRANr ~toRAGJ;¢r1311 .. 
'" B3 LEVEt ELEC: RM. BPS 2 . ··. •· . · ·· · ' 

.11384 l::n!e.rpri~'?lace, E~ell:lo!l17 CA 9~~3~· 
Phone.: 51 Q-4~~~ IJOIY/F ax ~ TQ4~ 8-1551} 

Q1(1Ljcense # 71=3()S9 



I !Recqmmendation~ t~A 
Madiijed op; 12/5112 

43&4 Enterprise PJ~ct; ,f"~e.Jlont, ¢A~94S38 
Phone: 510-:.438-130.0 :'Fax ?10-4~S~l:350 

c1oueense#71~099 



.. .· ..... :. .·· ... " . Flre~Alaon SVsteln. Roints l.:.tst,~., ·· ···· · .• 
. ... 

A.dtlress:c301'.MISSION.$'f, ··· .... ·.·. ···· .•... ·.· . '··, 2~22~15,. ~ ... 
·. 

·· 'N~ies.: ~i-il~~ 1··0······ ,-----·-- ' __ l, __ ., :.-vu •• v, 
.· .. 

.Addr4ss• ·.Message ... 

01020ilOL. Bl LEVEl.5Et.C:QROOMSMOKEOETECTOR. · ·.. .SD :X,, ·x X TESTEO:::<l25i16 ... · . 

. :: i'.11020063' B1J:.EVELTAASH ROOMsr.i:oK::XlETSCTOR.: ......... SD. x .. ~. i. x x J.ESTED:21.2.5/i6· ... : .. ;: 
01020004 B:f,(.EVELCOMPU1ERRIWSM8KEDETECYOR . .. so:. ::x_. I x :x iESTED:21'2:5i16 .· 

01020007 s1u:;VE].;; .. $'rbRAGE RM'2SMOKE.:os;cc;:r-oR . SD; 'iX;J ! .x I. x TESTED:2/2~116 ' .··.· . 
.. · :010200()1L B~ Lj::.VELDOMEST1C1'120R0>t')M SMQKE.DETECTOF ·.SO i :X , Xi X T$TED:•212?r!6 ·· ........ ·· 
.. 0'.1020.009. BiLEVE.k$oTORAGERM$MOKE'QETEGTOR SD ... i ~.'i', >; i X TESTE0:·2/25/16· 

.. 'I 

__ - .--

. l:M020014 BH£VELS!:RVIC!::El.f.i'l/:!,;Ol')BY~MOKEDETECTOR $[f' X X X TESTED::2125116 • 

. Oc1020C1fr 81 LEVEl.CORRIDORSMdl<ED5TECfliOR ·· · · SD' X· X X TESTED:2/25115 ... 
IJ.tll2D01'5 $i LEVEL'EiR1::'Pl)MP~MOKEDETECTOR' .. ·s0: ~,, ' x X' T_Esrm·:·212511·a:c c ·.. .. 

. .. 

o.1.n2001r 61 LEVEL.El,EVS:1•&\SZLOB6YSMOK6PETECTOl't SD'. Xi :.~ ... x ):; TESTED'.~6' .. ·.··R·E···c· /'.LLED 
Ol0:201'518 B1 LEVELSERYICEELEVLOBBYSMOl<EDET:ECTOF .... SD X' ' X )(, TEStt-a~6 ·- .. ·•·· 
01020C!19' 151 lEVEl COR.RfOl'i)RSMOKBDETEQ.TDR · 1 SD · X .:x X TESTED:'2/2~l:1Eic.-

.... I 

• .··. . ... ••• l!\'ROI~~ DE;£ C.R;IPTipN; 
; Sf!tlUIDO•$'"'jG''Oii Leva 

.. · .. _ • ,,,, sfo .. 1f1.~g_qE ..• R11!'~,fa'.! $~1'1~.·.~j\. #. .. 1 
s~JtEali1:.:cJ,~AJN't', sH0~$'•1oi<r: om&roa: .fo x ... ;.;r· .c;.:~ oei-EcTc1.~·· __ ... ....... 1 

!:.·0102C-023 BH.EVECWiA1NT;:.sHOPSMOKEDETEC10R . . so· x ~-x ~;)(11TESTJED;2125!16 ... ·• ... 
Ii 01020024 Bil~VEl.;EMERGELECT:.ROOMSMOKEDEJEOTOR ·SD X~ 'X, X' TESTEll;2125/16 . c: 

' 0102C025 B1 LEVELEMERGELECT:ROOM'SMOKE·DE:'fE!i!JOR; SD; ~x .x; •XJ TES17ED;2.125fl6 .. • ··.·.··········' 
.0102m20 .. an1:VEL: EMERG ELEOT:R00M SlilOKEiDSTECTOF .. SD •. x :x . ·x: fESl'ElJ' 2125l16 ·.· ···- ! 

:0102oov· a1u=VEL$'JliiTCH~RROOM.S:MOKE·1DE'fECTOR SO; x· X· x TESTED:21251:16 
01020028: S1lEVEl$W!TCHGEAfMWOM,•SMQl<EDETECTOR .. so• x ,.,· X' x TESTED:2J25i16 

' Oi.n20030• 81 LEVEL .flRE Pl:IMP RM SMOKE OE;TEOTDR ··•· • 1 • SD• ·. , X ·x X TESTED: 2'2511~ · 

P1C!20!J34 m:LEVELSTORt ... GERM 1SMOKEDETECTOR '. $D ·)t .x XTESTE0:2fUt16 ·.·.· · 
r 01'020035 B1'LEVElCORRlQORSMOKEDETECTOR·>· ········.·.•?~SD.' :X: ··· .X 'Xe TESTED:2/25l16 · ·······•········· · 
::oto10036 BH-'EVELCORRlDOfU3MOKEDETEGTOR._c:··:o·cc· .. · ;·so ..• :x ... ·X· x TESTED::;ua51l6· ......... . 
,OJ020037 Bt.lE'~l.::F..AN•ROOM.SMOX.EDETECTOR< .. : ·.".:.so .. x . x 'XTESTE°'.21251~6. .·.· .. · 
. CK02003& B1 LEVF.Ji El£VP:Y:OR?1 LOBBYSMOr'.E OETECllOR ~. SD .. :x .. ·.x .. ~)C TJESlEDl mon.6~ RECALLED 
.0~020039' B.(LEVEtNEAREtEVPf:SMOKEDETEGTORf . ''.:.SD :)t: ')ll. x TESTE0:.2125116· : 

··ct;l'.i20040: BH~EL E!.Ei>I Pl &P2.LOBBY.Sf'IOKEDETECTOJ:f 1 SO X }X• ·X TESTED:\31l0116I,.R.ECALLED 
1 O'd)20•J41 e:1'!..E\1E.t:CORR1DOR SMOKE DETECTOR ' ·· • SO )(: ··· .. A. c)!:c• TES I ED: Z'2f)!1f;;,: • ···· 

~ .-0~:02oa42';, B:tJ.LS/J;LCORRtDORSf\AOKE-DETECIOR'~,_._;-:J ·--- -·~·--~,SD:. ,:-xo -·- ::~ -:~' :--=_X::TEST£0~iZ'2~-1i6l:-,·:: ---::-__ :--_-_:-_:_:;_;_-.;,;; 
01020043 gr!..SV"21C'FSDTBi·9.fSDDUC1•DETEOtOR · DD , X X X: TES1'EP;$/15/16· .. 

.. , . 

. 01V20C46 · ~.fLE;VELFSD TB14 .. fSB.DUGT: DETEC: OR · DD ' X .~· .X:. TESTED: 311Sl16' •... 
010201J47 • L"LEVELISANKFAN Hf'c1 DUCT DETECTOR,. . ....... ' DO I .X 'X X: JiESTEO: SJ.17116 _ ........... . 

_:Q1020lM9 : St LEVEL FSD TB1.~2 FSD DUCTDEJEC:C:OR ·· ·· ····· ! . DO .X. ·• ·. X: .X TESTEC~. 311.5116, ........ ··. ··· . 
... ,.,- :-,,----- ··.-' .·:. :• 



-'-,,: ___ -". .... ,. __ .-. .. --1-;_-,. --' 

•-0102005.4 S1!LE\fEkFWTS1.,ffSDPUCTDEJECTOR' .· ;: ·, DD 'X;:,:. XI X TES1 ED;·3f15116 ...................... . 
01020055 ·; 61 LEV~L FAN SF 'fEi1-3 FAN Dl..JCT:OETECTOR:. '' •·· DD. x ·•·· x i x; tES"fEOr. :in.51~6· ....... .. 

9J020056. !--tEVi=LFlRE.CCNTR.OLROOMSr.~oKEDEJEGTOR~ ··:so .. :Yi" ..... ! x:, x; l'ESt 1ED:'.2/.241i6: 
01020057 : !.:LEVEL E.LEVPi &•P2l:OBB)'SIJIQKEiDETEJC10R . SP •'X:' X< X. TESTEOi 3fl0!16; RECA!::LEp: 

. 0:1020056. LU:VE1::$E\'.':U~r;:11:1iHill.Sr.i>;)l\E.DETECTOR'. :-. so Xj x x TESTEO::t:/'25!16 . . ... 
r .0.1Q20059 Ll:EVELHIRJSEl:.0BS'tSMOKEDETEC'J10R.' Slk <1': · X X 'fESl'ED:'Q/25116 ··· ·· 

. .01 OWJ60 L LEVEL E!£V C1~C3 iOBBY SMOKE DETECTOR SD y,::11 X X~ T'ES 1 E0;·311~!16. RB:;Jli:LE.Q. ' 
01 !'.120061 L lEVELJELECOM R09;t.4 SMOkf:; OSfECTOR; · ·· · ··· . · · SD··· . 'X'' X. X. TES1'ED: 2125116 ·· , · .. · 
01021l-063 Lt:EIJSI; HIRISELOBBYSMOKE DETECTO~ SD · X. X , X TES11ED; 2l25l16 '' 

... -010200134.: L: l'.81/Et. ELEV St& S2 lc08B¥ SMOKE DETECTOR SD .. · X. X •· r x: 'J'ESTED: 3f14t'l6, F1ECA!.LED; .. 
' :0102C065 u:;SVECCORR(DORSMOK6DETEGTOR:. : : ... :.. :so X X' IX TES~·ED:21'25!16· 
'. 010WJ66, LLBVEl:.CORR!OOR:SMOf'\EDETl':CTOR: . . ... SD X )C'.J.X TESTED:21~5<1iL ..... . 
. Ol02CCJ68. 1-'.'WEVEILATELEVATORSMOl{EDETEGTOR , SD ·~ X X ' X TESTED: 2a5i16 

·0102coo9 LW::l/EL ELEY: C4 &:: cs J-,0!'38YSMOKEDEIECTOrL SD···.· x . :x ~x TESTED; 3114116'. REC,l\.lLEO 
0.102GOIO LLE\lfilFSDl•5FSDDUCTDETECTOR DO X .··,'*, X. TESTE0:31Hi'16 ····· ······· 

01020012' t:·LEVEL BANKSERVER F\OOM SMOKEPETECifC'R: ·SD · X · · · X'' X TESTED; 2125116. ····•• ·········· 

l)·I0200'.l:4·· lLEVEl BANKElECTP.JC ROOMDWGTDETECTOR : DD .. X', ' :Xi X., TESTs;>;:3f'l'7/1G , . 

Q'.l02.GCJ7_6·. CLEVEli:BAN:KFAl\IHf'.::Z,DUC'f.PETEC1QR:. , ... , DD. Xe:,'-·· X ~1 TESTE0>$!1W!l c. ··.··•·•·· .... , , 
01020077 lLEVEl!.BANKFANHH-~DtJC'tPETECTOR: DD X. ··· X X, TESU:Q;,:m7J16· · 

• 01020076 Ct.:lEVEI, OUTSIDEJl.:!R.BANK.OUOTOETECTOR .•. . . OD , >;;: X . X TEs:FEP: 3ffl'16· . •.. •·· 
o.102:c(Jj'.9 : CLlEV~L1,1t:,Cr+ROOMMNK:.OUCT DETECl".OR DD : x . x :x TESl'ED: '31111.Sc -· 

·01020i#:ll arE:E.VEL:.STORAGE.RMSMOKEDETEGTOR, I SD . ·X; x ;)(. TEST,E0:.2125!16 . · ........• 
. 0~.020125' StlE.VELElEV PY&:P2LOl3BY SMOl<E DETEC,rOR' SD .. ·' X X: X. TESTEDt.3/tOl16,REGA1.tED' 
·.'9l020126 B1 IEJELTELCO R00M DOGRHOLDERREL:A:r. I' 'CR x ·' TESTED;af3t;!$. ' .• 

'. 01020'127 Bi 1£VELd:lP.TB~-12'SHUTDOWN·RE.Lfi..Y· ··• . ····· CR X . ·· TEST!ill:.3{,5116.: · 
"°'··:....:0:..:1.;02::,o:;,.;1..:::2"-a"" .. l-=3'""1..::fJEV;.;;;. ;.;. . ..:::.E;;l;:;;,H;.:.,F'~.r""e:;.;;1""'~'"'s'"'.""H"'-u1""0:..:o:...:v.:..:.r..;..1<1:..:.,P,..;..~E:=l:A=-::'f,;..··---.... ----4-.-..•. C;;..:.:R.:.:.··+.;x.;;·:"' .. ;...;.; ... -1'-.,-._-.11-<-:-+;TE~ST;;;;: .::;:;ED::;;;::..:.'3;.:.,{.;.;15;;.,(1.;,;;6;;;.·;....;;.;.;;...;.....;.-"" .. =-I, 

01020129 611 LBJEL HP 1:B1c6 S!:fl:JIDO\'i/N REL!\Y: CR· .X1 : ...••...... ·.· · .. TESTED: ~{16116· '. 

1 01020132c1 81 LeJEt ACU.TB1;.1 SHUIDOWN HEU\'.!'· · ·CR "X 1 TESTED.: :lfi5!1€i ........... . 
, ,,(110201.33 · 81 LEVEL HPTB1'-8 SHUTOOWNREl:Alf . 1' GR:. X. ... ··. . TESTED; .3JtStl6 · ·. . ···· 

011)20135 BH8JELHP.TB1'-3SHUJDOW1'1.RElAY" ··CR··,){ · ' TESIED:S/t5i16 
010201$$' atlEVElHPTBl-4 SHUTDOWN RELl\Y ··•· ... CR: X, · · · ..... TESTED: 3/15f!6' ···•·········· ··.· ·· 

' 010201.3( B1! LE:\/El'f:lfl TBi'-'10 SUTDOV'll'l .RE!Jl,Y. · , . CR •X' · . .·.·.••· · .... T~T.EO: ~/1j;./1'1' 

{l.1020140 · .BfLEVELACl,J T81"2FSllTB1.:.S,9 REl.AY. . CR• ·')(, . I cSPE0!~12.4l1S 

•·~1020'142. B1tEVElELEVATdR·F1 D00RRELEASERELAX .... ·:CR:· 'X'• n:;STE0~3110/16_ .... 
c(l1'02Q143 B1lEVELflBE:f'll.JMPRMPUMP:Bf-,2'.RlfASEREV: OT X 'YI:'. TESXED:3/3i16. •••••·•• ····.··1···" 

1: .. • . ...... . 'i . • •. I• Tli$'!':.l::D;'J:l'llWTUR!'!$;«;z,i;i; 
I . •·.. •. (i.\ULIIP.4E:·Yf':LVE~[~i~ip~~M9'. 

ato2ch#4 61tVhM~.tl>iFieE.s\}Cs8utbP~~.,;,_tv£~~E~ ... •1 Vr '.X. . • XI x Jt,DbRESSJ, . . . 

'; cQjf)20t5/ 1'11 lEVEL,FlRE~PllMP RMS.\:IARE.CIR.CUff WF i # (STRAf'PEDOIJT}' .· -c • . 



01020160 B1 LEVEL FIRE PUMP WATER TANK LOW CT x x TESTED: 3/3/16 
01020161 L LEVEL FSD L-1-7,9 DAMPER CONTROL RELAY CR x TESTED: 2/24/16 
01020162 L LEVEL FCC ROOM PS-5 PANEL TROUBLE CT x x TESTED: 2/22116 
01020163 L LEVEL BANK ELECTRIC ROOM FSD RELAY CR x TESTED: 2/24116 
01020165 L LEVEL FCC ROOM PULL STATION PS x x x TESTED: 3/8/16 
01020166 STAIR#1 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020167 STAIR #2 FIREFIGHTER'S PHONE cc x TESTED: 3/4116 
01020168 ELEV C4&C5 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020169 ELEV C1-C3 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020170 ELEV S1 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020171 FIRE PUMP ROOM FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020172 STAIR#1 SPEAKER CIRCUIT cc x TESTED: 3/8/16 
01020173 STAIR #2 SPEAKER CIRCUIT cc x TESTED: 3/8/16 
01020174 B1 LEVEL TELCO ROOM STROBE PANEL TROUBLE cc x TESTED: 3/8/16 
01020175 L LEVEL TELECOM ROOM STROBE PANEL TROUBLE cc x TESTED: 3/8/16 
01020176 CL LEVEL ELECTRIC RM STROBE PANEL TROUBLE cc x TESTED: 3/8/16 
01020177 MR L LVL ELECTRIC RM STROBE PANEL TROUBLE cc x TESTED: 3/9/16 
01020178 MR CL LVL ELECTRIC RM STROBE PANEL TROUBLE cc x TESTED: 3/9/16 
01020179 MR B3 LVL STORAGE RM STROBE PANEL TROUBLE cc x TESTED: 3/9/16 
01020180 B1 LEVEL FSD TB1-3 CLOSED STATUS CT x TESTED: 2124116 
01020181 B1 LEVEL FSD TB1-5 CLOSED STATUS CT x TESTED: 2124/16 
01020182 B1 LEVEL FSD TB1-15 CLOSED STATUS CT x TESTED: 2124116 
01020183 B1 LEVEL FSD TB1-1 CLOSED STATUS CT x TESTED: 2124/16 
01020184 B1 LEVEL FSD B1-3, 5 B1-19,20 RELAY CR x TESTED: 2124/16 
01020185 L LEVEL ELEV P1 & P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
01020186 B1 LEVEL ELEV P1 & P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
01020187 B1 LEVEL STAIR 1 RISER VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2_5 
01020188 B1 LEVEL STAIR 2 RISER VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2_5 
01020189 B1 LEVEL FIRE PUMP RM VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01020192 B1 LEVEL FAN SF TB1-4 POWER DISCONNECT CT x TESTED: 3/3/16 
01020193 B1 LEVEL FAN SF TB1-4 'ON' MODULE CT x TESTED: 2124/16 
01020194 B1 LEVEL FAN SF TB1-4 'OFP MODULE CT x TESTED: 2/24/16 
01020195 L LEVEL BANK FAN HP-1 SHUTDOWN RELAY CR x TESTED: 3/17/16 
01020196 L LEVEL BANK FAN HP-2 SHUTDOWN RELAY CR x TESTED: 3/17/16 
01020197 L LEVEL BANK FAN HP-3 SHUTDOWN RELAY CR x TESTED: 3/17/16 
01020205 MR L LVL ELECTRIC RM STROBE PANEL TROUBLE cc x TESTED: 3/9/16 
01020243 B1 LEVEL FAN SF TB1-3 SHUTDOWN RELAY CR x TESTED: 3/15/16 
01020244 B1 LEVEL ELEV C4-C5 SHUNT POWER TROUBLE CT x TESTED: 3/14/16 
01020245 B1 LEVEL C1-C3 S1-S2 SHUNT POWER TROUBLE CT x TESTED: 3/15/16 
01020246 ELEV P1-P2 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020247 ELEV F1 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
01020248 L LEVEL ELECTRIC RM DOOR HOLDER RELAY CR x TESTED: 3/9/16 
01020249 B1 LEVEL B1-1, 15 DAMPER CONTROL RELAY CR x TESTED: 2124/16 
01020251 CL LEVEL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020252 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020253 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020254 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020255 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020256 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020257 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020258 CL LEVEL FAN ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020259 CL LEVEL FAN ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020260 CL LEVEL MECH ROOM 3 SMOKE DETECTOR SD x x x TESTED: 2124116 
01020261 CL LEVEL MECH ROOM 3 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020262 CL LEVEL MECH ROOM 3 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020263 CL LEVEL ELEV P1 & P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16 
01020264 CL LEVEL MECH ROOM 1 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020265 CL LEVEL MECH ROOM 1 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020266 CL LEVEL MECH ROOM 1 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020267 CL LEVEL FAN ROOM 1 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020268 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020269 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020270 CL LEVEL FAN ROOM 1 SMOKE DETECTOR SD x x x TESTED: 2124/16 
01020271 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020272 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020273 CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2124/16 



0102027S CL LEVEL ELEV S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
01020276 CL LEVEL CORRIDOR SMOKE DETECTOR SD x x x TESTED: 2/24116 
01020277 CL LEVEL ELEV C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
01020278 CL LEVEL ELEV C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
01020279 CL LEVEL FSD CL-36 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020280 CL LEVEL FSD CL-S6 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020281 CL LEVEL FSD CL-4 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020282 CL LEVEL FSD CL-46 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020283 CL LEVEL FSD CL-47 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020284 CL LEVEL FSD CL-33 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
0102028S CL LEVEL FSD CL-3S FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020286 CL LEVEL FSD CL-34 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 

01020287 CL LEVEL FSD CL-39 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020288 CL LEVEL FSD CL-40 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020289 CL LEVEL FSD CL-41 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020290 CL LEVEL FSD CL-37 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020291 CL LEVEL FSD CL-38 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020292 CL LEVEL FSD CL-SO FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020293 CL LEVEL AC TCL-3 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020294 CL LEVEL AC TCL-2 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
0102029S CL LEVEL SF TCL-1 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 

01020296 CL LEVEL AC TCL-1 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020297 CL LEVEL AC TCL-4 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020298 CL LEVEL SF TCL-2 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020299 CL LEVEL FSD CL-2 FSD DUCT DETECTOR DD x x x TESTED: 3/7/16 
01020301 3FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020302 3FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020303 3FL CORRIDOR AT #3J SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020304 3FL CORRIDOR AT #3H SMOKE DETECTOR SD x x x TESTED: 2/24/16 
0102030S 3FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
01020306 3FL CORRIDOR AT #3E SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020307 3FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020308 3FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
01020309 3FL CORRIDOR AT#3D SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020310 4FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020311 4FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020312 4FL CORRIDOR AT #4J SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020313 4FL CORRIDOR AT #4H SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020314 4FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
0102031S 4FL CORRIDOR AT #4E SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020316 4FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020317 4FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
01020318 4FL CORRIDOR AT #4D SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020319 4FL CORRIDOR AT #4C SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020320 CL LEVEL FSD CL-S2 FSD DUCT DETECTOR DD x x x TESTED: 317/16 
01020321 CL LEVEL FSD CL-S3 FSD DUCT DETECTOR DD x x x TESTED: 3!7!16 
01020322 CL LEVEL AN CLOSET SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020323 CL TOWER SCREENROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
01020324 CL LEVEL FAN AC TCL-2 FAN DUCT DETECTOR DD x x x TESTED: 317/16 
0102032S CL LEVEL FAN AC TCL-3 DUCT DETECTOR DD x x x TESTED: 317/16 
01020376 CL LEVEL RES. EXH F-J FSD CONTROL RELAY CR x TESTED: 2124/16 
01020379 CL LEVEL AC TCL-3 SHUTDOWN RELAY CR x x x TESTED: 317/16 

01020381 CL LEVEL FSD CL-4, S6&TRASH RM RISER RELAY CR x TESTED: 2/24116 

01020383 CL LEVEL FAN AC TCL-1 SHUTDOWN RELAY CR x x x TESTED: 317/16 
01020386 CL LEVEL FAN AC TCL-4 SHUTDOWN RELAY CR x x x TESTED: 317/16 
01020389 CL LEVEL EXHAUST FANS SHUTDOWN RELAY CR x x x TESTED: 317/16 
01020390 CL LEVEL RES. EXH A-D FSD CONTROL RELAY CR x TESTED: 2/24/16 
01020391 CL LEVEL SUPPLY FSD STAIR 2 RISER RELAY CR x TESTED: 2/24/16 
01020393 CL LEVEL FAN AC TCL-2 POWER DISCONNECT CT x TESTED: 3/3/16 
01020394 CL LEVEL FAN EF TCL24 POWER DISCONNECT CT x TESTED: 3/3/16 
0102039S CL LEVEL FSD TCL-4 CLOSED STATUS CT x TESTED: 2/24/16 
01020397 CL LEVEL FAN SF TCL-1 POWER DISCONNECT CT x TESTED: 3/3/16 
01020398 CL LEVEL FAN SF TCL-2 POWER DISCONNECT CT x TESTED: 3/3/16 
01020399 CL LEVEL FSD TCL-2 CLOSED STATUS CT x TESTED: 2/24/16 
01020401 CL LEVEL FAN AC TCL-2 'ON' RELAY CT x TESTED: 2/24/16 
01020402 CL LEVEL FAN AC TCL-2 'OFP RELAY CT x TESTED: 2/24/16 



01020403 CL LEVEL FAN EF TCL24 'ON' MODULE CT x TESTED: 2/24/16 
01020404 CL LEVEL FAN EF TCL24 'OFF' MODULE CT x TESTED: 2/24/16 
01020405 CL LEVEL FAN SF TCL-1 'ON' MODULE CT x TESTED: 2/24/16 
01020406 CL LEVEL FAN SF TCL-1 'OFF' MODULE CT x TESTED: 2/24/16 
01020407 CL LEVEL FAN SF TCL-2 'ON' MODULE CT x TESTED: 2/24/16 
01020408 CL LEVEL FAN SF TCL-2 'OFF' MODULE CT x TESTED: 2/24/16 
01020409 3FL SUPPLY FSD T3-1 CLOSED STATUS CT x TESTED: 2/24/16 
01020410 3FL SUPPLY FSD T3-2 CLOSED STATUS CT x TESTED: 2/24/16 
01020411 3FL EXHAUST FSD T3-3 CONTROL MODULE CR x TESTED: 2/24/16 
01020412 4FL SUPPLY FSD T4-1 CLOSED STATUS CT x TESTED: 2/24/16 
01020413 4FL SUPPLY FSD T4-2 CLOSED STATUS CT x TESTED: 2/24/16 
01020414 4FL EXHAUST FSD T4-3 CONTROL MODULE CR x TESTED: 2124/16 
01020415 CL LEVEL FSD TCL-46 CLOSED STATUS CT x TESTED: 2/24/16 
01020416 CL LEVEL FSD TCL-47 CLOSED STATUS CT x TESTED: 2/24/16 
01020417 CL LEVEL FSD TCL-33 CLOSED STATUS CT x TESTED: 2/24/16 
01020419 CL LVL EXH FSD TCL-3 CONTROL MODULE CR x TESTED: 2/24/16 
01020420 CL LEVEL EL.EV P1 & P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
01020422 CL LEVEL AN CLOSET AN SHUTDOWN RELAY CR x TESTED: 3/9/16 
01020423 CL LEVEL AN ROOM AN SHUTDOWN RELAY CR x TESTED: 3/9/16 
01020492 L LEVEL ELEV LOBBY DOOR HOLDER RELAY CR x TESTED: 3/9/16 
01020495 CL LVL FSD TCL-67 CONTROL MODULE CR x TESTED: 2/24/16 
01020496 CL LEVEL ELEV C4-C5 DOOR HOLDER RELAY CR x TESTED: 3/9/16 
01020497 CL LEVEL FSD TCL-66, 30-41, 46-47, 51-57 CR x TESTED: 2/24/16 
01020498 CL LEVEL ELEV DOOR DOOR HOLDER RELAY CR x TESTED: 3/9/16 
01020499 4FL ELECTRIC ROOM DOOR HOLDER RELAY CR x TESTED: 3/8/16 
01030001 CL LEVEL STAIR 1 FSD CL-1 DUCT DET DD x x x TESTED: 3/7/16 
01030126 L LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030127 L LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030128 CL LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030129 CL LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030130 3FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030131 3FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030132 4FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030133 4FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030134 5FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030135 5FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030136 6FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030137 6FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030138 7FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030139 7FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030140 8FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030141 8FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030142 9FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030143 9FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030144 1 OFL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030145 10FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030146 11FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030147 11FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030148 12FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030149 12FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030150 14FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030151 14FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030152 15FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030153 15FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030154 16FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030155 16FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030156 17FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030157 17FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030158 18FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME: < 90 SEC 
01030159 18FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030160 19FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030161 19FL STAIR 1 VALVE TAMPER VT x x .x TESTED: 3/1/16 TURNS:< 2.5 
01030162 20FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16TIME: < 90 SEC 
01030163 20FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030164 21FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030165 21FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 



01030166 22FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME: < 90 SEC 
01030167 22FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030168 23FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030169 23FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030170 24FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030171 24FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030172 25FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030173 25FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030174 26FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030175 26FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030176 27FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030177 27FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030178 28FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030179 28FL ST AIR 1 VAL VE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030180 29FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030181 29FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030182 30FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030183 30FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030184 31FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030185 31FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030186 32FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030187 32FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030188 33FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030189 33FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030190 34FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030191 34FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030192 35FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030193 35FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030194 36FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030195 36FL STAIR 1 VAL VE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030196 37FLSTAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030197 37FLSTAIR 1VALVETAMPER VT x x x TESTED: 311/16 TURNS:< 2.5 
01030198 38FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030199 38FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 311/16 TURNS: < 2.5 
01030200 39FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030201 39FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030202 40FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030203 40FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030204 41FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030205 41FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030206 42FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030207 42FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030208 43FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030209 43FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030210 45FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030211 45FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030212 46FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030213 46FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030214 47FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030215 47FLSTA1R 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030216 48FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030217 48FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030218 49FLSTAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030219 49FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030220 50FLSTAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME: < 90 SEC 
01030221 50FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030222 51FLSTAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030223 51FL STAIR 1 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030224 52FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030225 52FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030226 53FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030227 53FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16TURNS: < 2.5 
01030228 54FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030229 54FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030230 55FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030231 55FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 



01030232 56FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030233 56FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030234 57FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030235 57FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030236 PH1 STAIR 1 WATERFLOW I WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030237 PH1STAIR1VALVETAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030238 PH2 STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030239 PH2 STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030240 GPH LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME: < 90 SEC 
01030241 GPH LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030242 59FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030243 59FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030244 26FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030245 CL LEVEL SUPPLY FSD STAIR 1 RISER RELAY CR x TESTED: 2/24/16 
01030246 CL LEVEL FSDTCL·1 CLOSED STATUS CT x TESTED: 2/24/16 
01030247 59FL STAIR 1 RELIEF DAMPER STATUS CT x TESTED: 2/24/16 
01030248 59FL STAIR 1 RELIEF FSD CONTROL RELAY CR x TESTED: 2/24/16 
01030249 B1 LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030250 B1 LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030376 CL LEVEL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030377 CL LEVEL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030378 3FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030379 3FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030380 4FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030381 4FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030382 5FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030383 5FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030384 6FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030385 6FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 

01030386 7FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030387 7FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030388 8FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 

01030389 8FL STAIR 2VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030390 9FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030391 9FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030392 10FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030393 10FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030394 11FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030395 11FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030396 12FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030397 12FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030398 14FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030399 14FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030400 15FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29116 TIME:< 90 SEC 
01030401 15FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030402 16FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030403 16FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030404 17FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030405 17FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030406 18FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030407 18FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030408 19FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030409 19FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030410 20FL STAIR2 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030411 20FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030412 21 FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030413 21FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030414 22FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030415 22FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030416 23FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030417 23FL STAIR2VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030418 24FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030419 24FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030420 25FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030421 25FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030422 26FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 



01030423 26FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030424 27FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030425 27FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030426 28FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030427 28FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030428 29FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030429 29FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030430 30FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030431 30FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030432 31FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030433 31FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030434 32FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030435 32FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030436 33FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030437 33FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030438 34FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030439 34FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030440 35FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030441 35FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030442 36FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030443 36FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030444 37FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030445 37FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030446 38FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030447 38FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030448 39FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030449 39FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030450 40FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030451 40FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29116 TURNS: < 2.5 
01030452 41FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29116 TIME: < 90 SEC 
01030453 41 FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030454 42FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030455 42FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030456 43FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030457 43FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030458 45FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030459 45FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030460 46FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030461 46FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030462 47FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030463 47FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030464 48FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030465 48FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030466 49FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030467 49FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030468 50FL STAIR 2 WATERFLOW WF x x x TE$TED: 2/29/16 TIME:< 90 SEC 
01030469 50FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129116 TURNS: < 2.5 
01030470 51FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29116 TIME: < 90 SEC 
01030471 51 FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030472 52FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030473 52FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030474 53FL STAIR 2 WATER FLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030475 53FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030476 54FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030477 54FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030478 55FLSTAIR2WATERFLOW WF x x x TESTED: 2129116 TIME:< 90 SEC 
01030479 55FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030480 56FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030481 56FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129116 TURNS:< 2.5 
01030482 57FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030483 57FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030484 PH1 STAIR 2 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030485 PH1STAIR2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030486 PH2 STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030487 PH2 STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16TURNS: <2.5 
01030488 GPH LEVEL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 



01030489 GPH LEVEL STAIR 2 VALVE TAMPER . VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030490 59FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030491 59FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030492 59FL STAIR 2 RELIEF DAMPER STATUS CT x TESTED: 2124/16 
01030493 59FL STAIR 2 RELIEF FSD CONTROL RELAY CR x TESTED: 2124/16 
01030494 26FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS:< 2.5 
01030495 81 LVL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030496 B1 LVL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030497 L LVL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030498 L LVL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030499 60FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME:< 90 SEC 
01030500 60FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01040126 CL LEVEL FSD CL-5 CLOSED STATUS CT x TESTED: 2124/16 
01040127 CL LEVEL FSD CL-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040128 CL LEVEL FSD CL-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040130 CL LEVEL FSD CL-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040131 CL LEVEL FSD CL-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040132 CL LEVEL FSD CL-8 CLOSED STATUS CT x TESTED: 2124/16 
01040133 CL LEVEL FSD CL-8 CLOSED STATUS CT x TESTED: 2124116 
01040134 3FL UNIT 3A FSD T3-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040136 3FL UNIT 3C FSD T3-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040137 3FL UNIT 3D FSD T3-8 CLOSED STATUS CT x TESTED: 2/24/16 

01040138 4FL UNIT 4A FSD T4-5 CLOSED STATUS CT x TESTED: 2/24/16 

01040139 4FL UNIT 48 FSD T4-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040140 4FL UNIT 4C FSD T4-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040141 4FL UNIT 4D FSD T4-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040142 5FL UNIT 5A FSD T5-5 CLOSED STATUS CT x TESTED: 2124/16 
01040143 5FL UNIT 58 FSD T5-6 CLOSED STATUS CT x TESTED: 2124/16 
01040144 5FL UNIT 5C FSD T5-7 CLOSED STATUS CT x TESTED: 2124/16 

01040145 5FL UNIT 5D FSD T5-8 CLOSED STATUS CT x TESTED: 2124/16 

01040146 6FL UNIT SA FSD T6--5 CLOSED STATUS CT x TESTED: 2124/16 
01040147 6FL UNIT 68 FSD T6-6 CLOSED STATUS CT x TESTED: 2124/16 
01040148 6FL UNIT 6C FSD T6-7 CLOSED STATUS CT x TESTED: 2124/16 

01040149 6FL UNIT 6D FSD T6-8 CLOSED STATUS CT x TESTED: 2124/16 

01040150 7FL UNIT 7A FSD T7-5 CLOSED STATUS CT x TESTED: 2124/16 
01040151 7FL UNIT 78 FSD T7-6 CLOSED STATUS CT x TESTED: 2124/16 
01040152 7FL UNIT 7C FSD T7-7 CLOSED STATUS CT x TESTED: 2124/16 
01040153 7FL UNIT 7D FSD T7-8 CLOSED STATUS CT x TESTED: 2124/16 
01040154 8FL UNIT 8A FSD T8-5 CLOSED STATUS CT x TESTED: 2124/16 
01040155 8FL UNIT 78 FSD T8-6 CLOSED STATUS CT x TESTED: 2124/16 
01040156 8FL UNIT 8C FSD T8-7 CLOSED STATUS CT x TESTED: 2124/16 
01040157 8FL UNIT 8D FSD T8-8 CLOSED STATUS CT x TESTED: 2124/16 
01040158 9FL UNIT 9A FSD T9-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040160 9FL UNIT 9C FSD T9-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040161 9FL UNIT 9D FSD T9-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040162 10FL #10A FSD T10-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040164 10FL #10C FSD T10-7 CLOSED STATUS CT x TESTED: 2124/16 
01040165 1 OFL #1 OD FSD T10-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040166 11FL #11A FSD T11-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040168 11FL#11C FSD T11-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040169 11FL#11D FSD T11-8 CLOSED STATUS . CT x TESTED: 2/24/16 
01040170 12FL#12A FSD T12-5 CLOSED STATUS CT x TESTED: 2/24/16 

01040171 12FL#128 FSD T12-6 CLOSED STATUS CT x TESTED: 2124/16 
01040172 12FL #12C FSD T12-7 CLOSED STATUS CT x TESTED: 2/24116 
01040173 12FL #12D FSD T12-B CLOSED STATUS CT x TESTED: 2124/16 
01040174 14FL #14A FSD T14-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040175 14FL #148 FSD T14-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040176 14FL #14C FSD T14-7 CLOSED STATUS CT x TESTED: 2124/16 
01040177 14FL #14D FSD T14-8 CLOSED STATUS CT x TESTED: 2124/16 
01040178 15FL #15A FSD T15-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040179 15FL#15B FSD T15-6 CLOSED STATUS CT· x TESTED: 2/24/16 
01040180 15FL #15C FSD T15-7 CLOSED ST A TUS CT x TESTED: 2/24/16 
01040181 15FL#15D FSD T15-8 CLOSED STATUS CT x TESTED: 2124/16 

01040182 16FL#16A FSD T16-5 CLOSED STATUS CT x TESTED: 2124/16 
01040183 16FL #168 FSD T16-6 CLOSED STATUS CT x TESTED: 2/24/16 

01040184 16FL#16C FSD T16-7 CLOSED STATUS CT x TESTED: 2/24/16 



01040185 16FL#16D FSD T16-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040186 17FL #17A FSD T17-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040187 17FL#17B FSD T17-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040188 17FL#17C FSD T17-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040189 17FL#17D FSD T17-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040190 18FL#18A FSD T18-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040191 18FL#18B FSD T18-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040192 18FL#18C FSD T18-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040193 18FL #18D FSD T18-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040194 19FL #19A FSD T19-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040196 19FL#19C FSD T19-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040197 19FL#19D FSD T19-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040198 20FL #20A FSD T20-S CLOSED STATUS CT x TESTED: 2/24/16 
01040200 20FL #20C FSD T20-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040201 20FL #20D FSD T20-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040202 21FL#21A FSD T21-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040204 21FL#21C FSD T21-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040205 21FL #210 FSD T21-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040206 22FL #22A FSD T22-S CLOSED STATUS CT x TESTED: 2/24/16 
01040207 22FL #22B FSD T22-6 CLOSED STATUS CT x TESTED: 2/24116 
01040208 22FL #22C FSD T22-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040209 22FL#22D FSD T22-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040210 23FL#23A FSD T23-S CLOSED STATUS CT x TESTED: 2/24/16 
01040211 23FL #23B FSD T23-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040212 23FL #23C FSD T23-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040213 23FL#23D FSD T23-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040214 24FL #24A FSD T24-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040215 24FL #24B FSD T24-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040216 24FL#24C FSD T24-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040217 24FL #24D FSD T24-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040218 2SFL #2SA FSD T25-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040219 2SFL#2SB FSD T2S-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040220 25FL#25C FSD T25-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040221 25FL#25D FSD T25-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040376 CL LEVEL FSD CL-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040377 CL LEVEL FSD CL-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040378 CL LEVEL FSD CL-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040380 CL LEVEL FSD CL-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040381 CL LEVEL FSD CL-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040383 CL LEVEL FSD CL-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040384 CL LEVEL FSD CL-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040386 3FL UNIT 3E FSD T3-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040387 3FL UNIT 3G FSD T3-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040388 3FL UNIT 3F FSD T3-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040389 3FL UNIT 3J FSD T3-12 CLOSED STATUS CT x TESTED: 2124/16 
01040390 3FL UNIT 3H FSD T3-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040391 4FL UNIT 4E FSD T4-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040392 4FL UNIT 4G FSD T4-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040393 4FL UNIT 4F FSD T4-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040394 4FL UNIT 4J FSD T4-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040395 4FL UNIT 4H FSD T4-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040396 5FL UNIT 5E FSD TS-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040397 SFL UNIT SG FSD TS-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040398 5FL UNIT SF FSD TS-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040399 SFL UNIT SJ FSD T5-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040400 5FL UNIT SH FSD T5-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040401 6FL UNIT 6E FSD T6-9 CLOSED STATUS CT x TESTED: 2124/16 
01040402 6FL UNIT 6G FSD T6-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040403 6FL UNIT 6F FSD T6-11 CLOSED STATUS CT x TESTED: 2124/16 
01040404 6FL UNIT 6J FSD T6-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040405 6FL UNIT 6H FSD T6-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040406 7FL UNIT 7E FSD T7-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040407 7FL UNIT 7G FSD T7-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040408 7FL UNIT 7F FSD T7-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040409 7FL UNIT 7J FSD T7-12 CLOSED STATUS CT x TESTED: 2124/16 
01040410 7FL UNIT 7H FSD T7-13 CLOSED STATUS CT x TESTED: 2124/16 



01040411 8FL UNIT 8E FSD T8-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040412 8FL UNIT 8G FSD T8-10 CLOSED STATUS CT x TESTED: 2124/16 
01040413 8FL UNIT BF FSD T8-11 CLOSED STATUS CT x TESTED: 2124/16 
01040414 8FL UNIT 8J FSD T8-12 CLOSED STATUS CT x TESTED: 2124/16 
01040415 8FL UNIT 8H FSD T8-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040416 9FL UNIT 9E FSD T9-9 CLOSED STATUS CT x TESTED: 2124/16 
01040417 9FL UNIT 9G FSD T9-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040418 9FL UNIT 9F FSD T9-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040419 9FL UNIT 9J FSD T9-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040420 9FL UNIT 9H FSD T9-13 CLOSED STATUS CT x TESTED: 2124/16 
01040421 10FL#10E FSD T10-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040422 10FL#10G FSD T10-10 CLOSED STATUS CT x TESTED: 2124116 
01040423 10Fl.#10F FSD T10-11 CLOSED STATUS CT x TESTED: 2124/16 
01040424 10FL#10J FSD T10-12 CLOSED STATUS CT x TESTED: 2124/16 
01040425 10FL#10H FSD T10-13 CLOSED STATUS CT x TESTED: 2124/16 
01040426 11FL#11E FSD T11-9 CLOSED STATUS CT x TESTED: 2124/16 
01040427 11 FL#11G FSD T11-10 CLOSED STATUS CT x TESTED: 2124/16 
01040428 11FL#11F FSDT11-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040429 11FL#11J FSD T11-12 CLOSED STATUS CT x TESTED: 2124/16 
01040430 11FL#11H FSD T11-13 CLOSED STATUS CT x TESTED: 2124/16 
01040431 12FL #12E FSD T12-9 CLOSED STATUS CT x TESTED: 2124116 
01040432 12FL #12G FSD T12-10 CLOSED STATUS CT x TESTED: 2124116 
01040433 12FL #12F FSD T12-11 CLOSED STATUS CT x TESTED: 2124116 
01040434 12FL #12J FSD T12-12 CLOSED STATUS CT x TESTED: 2124116 
01040435 12FL #12H FSD T12-13 CLOSED STATUS CT x TESTED: 2124116 
01040436 14FL #14E FSD T14-9 CLOSED STATUS CT x TESTED: 2124116 
01040437 14FL #14G FSD T14-10 CLOSED STATUS CT x TESTED: 2124/16 
01040438 14FL#14F FSDT14-11 CLOSED STATUS CT x TESTED: 2/24116 
01040439 14FL#14J FSD T14-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040440 14FL#14H FSD T14-13 CLOSED STATUS CT x TESTED: 2124/16 
01040441 15FL #15E FS D T15-9 CLOSED STATUS CT x TESTED: 2124116 
01040442 15FL #15G FSD T15-10 CLOSED STATUS CT x TESTED: 2124116 
01040443 15FL#15F FSDT15-11 CLOSED STATUS CT x TESTED: 2124116 
01040444 15FL #15J FSD T15-12 CLOSED STATUS CT x TESTED: 2124116 
01040445 15FL #15H FSD T15-13 CLOSED STATUS CT x TESTED: 2124/16 
01040446 16FL #16E FSD T16-9 CLOSED STATUS CT x TESTED: 2124116 
01040447 16FL #16G FSD T16-10 CLOSED STATUS CT x TESTED: 2124/16 
01040448 16FL#16F FSD T16-11 CLOSED STATUS CT x TESTED: 2124/16 
01040449 16FL#16J FSD T16-12 CLOSED STATUS CT x TESTED: 2124/16 
01040450 16FL #16H FSD T16-13 CLOSED STATUS CT x TESTED: 2124/16 
01040451 17FL #17E FSD T17-9 CLOSED STATUS CT x TESTED: 2124/16 
01040452 17FL #17G FSD T17-10 CLOSED STATUS CT x TESTED: 2124116 
01040453 17FL#17FFSDT17-11 CLOSED STATUS CT x TESTED: 2124/16 
01040454 17FL #17J FSD T17-12 CLOSED STATUS CT x TESTED: 2124/16 
01040455 17FL #17H FSD T17-13 CLOSED STATUS CT x TESTED: 2124/16 
01040456 18FL #18E FSD T18-9 CLOSED STATUS CT x TESTED: 2124/16 
01040457 18FL #18G FSD T18-10 CLOSED STATUS CT x TESTED: 2124/16 
01040458 18FL #18F FSD T18-11 CLOSED STATUS CT x TESTED: 2124/16 
01040459 18FL #18J FSD T18-12 CLOSED STATUS CT x TESTED: 2124/16 
01040460 18FL #18H FSD T18-13 CLOSED STATUS CT x TESTED: 2124116 
01040461 19FL #19E FSD T1 9-9 CLOSED STATUS CT x TESTED: 2124116 
01040462 19FL#19G FSD T19-10CLOSED STATUS CT x TESTED: 2/24/16 
01040463 19FL #19F FSD T19-11 CLOSED STATUS CT x TESTED: 2/24116 
01040464 19FL#19J FSD T19-12 CLOSED STATUS CT x TESTED: 2/24116 
01040465 19FL #19H FSD T19-13 CLOSED STATUS CT x TESTED: 2124116 

01040466 20FL #20E FSD T20-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040467 20FL #20G FSD T20-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040468 20FL #20F FSD T20-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040469 20FL #20J FSD T20-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040470 20FL #20H FSD T20-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040471 21FL #21E FSD T21-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040472 21FL #21G FSD T21-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040473 21 FL #21F FSD T21-11 CLOSED STATUS CT x TESTED: 2124/16 
01040474 21FL #21J FSD T21-12 CLOSED STATUS CT x TESTED: 2124/16 
01040475 21FL#21H FSDT21-13 CLOSED STATUS CT x TESTED: 2124/16 
01040476 22FL #22E FSD T22-9 CLOSED STATUS CT x TESTED: 2124/16 



01040477 22FL#22G FSDT22-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040478 22FL #22F FSD T22-11 CLOSED STATUS CT x TESTED: 2/24116 
01040479 22FL#22J FSD T22-12 CLOSED STATUS CT x TESTED: 2124/16 
01040480 22FL #22H FSD T22-13 CLOSED STATUS CT x TESTED: 2124/16 
01040481 23FL#23E FSDT23-9 CLOSED STATUS CT x TESTED: 2124/16 
01040482 23FL#23G FSD T23-10 CLOSED STATUS CT x TESTED: 2124/16 
01040483 23FL#23F FSD T23-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040484 23FL #23J FSD T23-12 CLOSED STATUS CT x TESTED: 2/24/16 
0104048S 23FL #23H FSD T23-13 CLOSED STATUS CT x TESTED: 2124/16 
01040486 24FL #24E FSD T24-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040487 24FL #24G FSD T24-10 CLOSED STATUS CT x TESTED: 2124/16 
01040488 24FL#24F FSDT24-11 CLOSED STATUS CT x TESTED: 2124/16 
01040489 24FL #24J FSD T24-12 CLOSED STATUS CT x TESTED: 2124/16 
01040490 24FL#24H FSD T24-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040491 2SFL#2SE FSD T2S-9 CLOSED STATUS CT x TESTED: 2124/16 
01040492 2SFL #2SG FSD T25-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040493 2SFL #2SF FSD T2S-11 CLOSED STATUS CT x TESTED: 2124/16 
01040494 2SFL #2SJ FSD T2S-12 CLOSED STATUS CT x TESTED: 2124/16 
0104049S 2SFL#2SH FSD T2S-13 CLOSED STATUS CT x TESTED: 2124/16 
03020001 MR BS LVL ELEV P1-P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16,RECALLED 
03020002 MR BS LVL ELEV P1-P2 MACH RM SMOKE DET. SD x x x TESTED: 3/10/16, RECALLED 
03020003 MR BS LVL MECH ROOM SMOKE DETECTOR SD x x x TESTED: 2/2S/16 
03020004 MR BS LVL ELEV P1-P2 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
0302000S MR BS LVL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2/2S/16 
03020006 MR B4 LVL ELEV P1-P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 
03020007 MR B4 LVL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2/2S/16 
0302012S MR BS LVL ELEV P1-P2 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
03020126 MR BS LVL ELEV P1-P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020127 MR BS LVL ELEV P1-P2 PRIMARY RECALL CR x TESTED: 3/10/16 
03020128 MR BS LVL ELEV P1-P2ALTERNATE RECALL CR x TESTED: 3/10/16 
03020129 MR B5 LVL ELEV P1-P2 FIRE HAT OUTPUT CR x TESTED: 3/10/16 
03020130 MR BS LVL ELEV P1-P2 MACH RM FSD RELAY CR x TESTED: 2125116 
03020131 MR B5 LVL FAN SF BS-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020132 MR BS LVL FAN SF B5-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020133 MR B5 LVL FAN EF B5-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020134 MR B5 LVL FAN EF BS-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020135 MR B5 LVL FAN EF B5-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020136 MR B5 LVL FAN EF BS-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020137 MR B5 LVL FAN SF B5-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020138 MR BS LVL FAN SF B5-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020139 MR B5 LVL STAIR 4 WATERFLOW WF x x x TESTED: 3/2116 TIME: < 90 SEC 
03020140 MR B5 LVL STAIR 4 VALVE TAMPER VT x x x TESTED: 3/2116 TURNS: < 2.5 
03020141 MR B5 LVL FAN SF B5-4 'ON' MODULE CT x TESTED: 2/25/16 
03020142 MR BS LVL FAN SF B5-4 'OFF' MODULE CT x TESTED: 2/25/16 
03020143 MR BS LVL FAN SF B5-3 'ON' MODULE CT x TESTED: 2/25/16 
03020144 MR BS LVL FAN SF BS-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020145 MR B5 LVL FAN EF 85-4 'ON' MODULE CT x TESTED: 2125/16 
03020146 MR 85 LVL FAN EF 85-4 'OFF' MODULE CT x TESTED: 2125/16 
03020147 MR BS LVL FAN EF B5-3 'ON' MODULE CT x TESTED: 2/25/16 
03020148 MR BS LVL FAN EF B5-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020149 MR B5 LVL FAN EF B5-1 'ON' MODULE CT x TESTED: 2/25/16 
03020150 MR 85 LVL FAN EF 85-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020151 MR 85 LVL FAN EF 85-2 'ON' MODULE CT x TESTED: 2/25/16 
03020152 MR BS LVL FAN EF 85-2 'OFF' MODULE CT x TESTED: 212S/16 
03020153 MR BS LVL FAN SF 85-2 'ON' MODULE CT x TESTED: 2/25/16 
03020154 MR BS LVL FAN SF 85-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020155 MR 85 LVL FAN SF BS-1 'ON' MODULE CT x TESTED: 2/2S/16 
03020156 MR B5 LVL FAN SF 85-1 'OFF' MODULE CT x TESTED: 2/2S/16 
03020158 MR 84 LVL ELEV P1-P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020159 MR 84 LVL FAN SF 84-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020160 MR 84 LVL FAN SF 84-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020161 MR 84 LVL FAN EF 84-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020162 MR 84 LVL FAN EF 84-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020163 MR B4 LVL FAN EF 84-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020164 MR B4 LVL FAN EF 84-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020165 MR 84 LVL FAN SF 84-2 POWER DISCONNECT CT x TESTED: 3/3/16 



03020166 MR B4 LVL FAN SF B4-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020167 MR B4 LVL STAIR 4 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020168 MR B4 LVL STAIR 4 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020169 MR B4 LVL FAN SF B4-4 'ON' MODULE CT x TESTED: 2/25116 
03020170 MR B4 LVL FAN SF B4-4 'OFF' MODULE CT x TESTED: 2125/16 
03020171 MR B4 LVL FAN SF B4-3 'ON' MODULE CT x TESTED: 2/25116 
03020172 MR B4 LVL FAN SF B4-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020173 MR B4 LVL FAN EF B4-4 'ON' MODULE CT x TESTED: 2/25/16 
03020174 MR B4 LVL FAN EF B4-4 'OFF' MODULE CT x TESTED: 2/25/16 
03020175 MR B4 LVL FAN EF B4-3 'ON' MODULE CT x TESTED: 2/25/16 
03020176 MR B4 LVL FAN EF 84-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020177 MR B4 LVL FAN EF 84-1 'ON' MODULE CT x TESTED: 2/25/16 
03020178 MR B4 LVL FAN EF 84-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020179 MR B4 LVL FAN EF B4-2 'ON' MODULE CT x TESTED: 2/25/16 
03020180 MR B4 LVL FAN EF B4-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020181 MR 84 LVL FAN SF B4-2 'ON' MODULE CT x TESTED: 2/25/16 
03020182 MR B4 LVL FAN SF 84-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020183 MR B4 LVL FAN SF 84-1 'ON' MODULE CT x TESTED: 2/25/16 
03020184 MR B4 LVL FAN SF 84-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020185 MR B5 LVL STAIR 6 WATERFLOW WF x x x TESTED: 312/16 TIME:< 90 SEC 
03020186 MR B5 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020187 MR B4 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020188 MR B4 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020189 MR B3 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020190 MR B3 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020191 MR B2 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020192 MR B2 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020193 MR B1 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020194 MR B1 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020195 MR L LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020196 MR L LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020197 MR CL LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2116 TIME:< 90 SEC 
03020198 MR CL LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020199 MR 3FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020200 MR 3FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020201 MR 4FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020202 MR 4FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020203 MR 5FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2116 TIME:< 90 SEC 
03020204 MR 5FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020205 MR 6FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020206 MR 6FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020207 MR 7FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020208 MR 7FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020209 MR 8FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020210 MR 8FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020211 MR 9FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020212 MR 9FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020213 MR 10FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020214 MR 10FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2116 TURNS:< 2.5 
03020215 MR PH LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020216 MRPH LVLSTAIR6VALVETAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020217 MR 12FL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020218 MR 12FL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020219 MR B5 LVL ELEV P1-P2 DOOR HOLDER RELAY CR x TESTED: 3/10/16 
03020241 MR L LEVEL VON DUPRIN CORR LOCK RELEASE CR x TESTED: 3/9/16 
03020242 MR L LEVEL VON DUPRIN STAIR 6 DOOR RELEASE CR x TESTED: 3/9/16 
03020243 MR B5 LVL ELEV P1 CAR BATTERY SHUNT CR x TESTED: 3/10/16 
03020244 MR 85 LVL ELEV P2 CAR BATTERY SHUNT CR x TESTED: 3/10/16 
03020245 MR B3 LVL STAIR #4 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020246 MR B3 LVLSTAIR#4VALVETAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020247 MR 82 LVL STAIR #4 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020248 MR 82 LVL STAIR #4 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020249 81 LVLSTAIR#4WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020250 B1 LVLSTAIR#4VALVETAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020251 MR B3 LVL STORAGE RM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
03020252 MR B3 LVL ELEV P1-P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 



03020253 MR B2 LVL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
03020254 MR B2 LVL ELEV P1-P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 
03020255 MR B2 LVL ELEVATOR F1 MACH RM SMOKE DET. SD x x x TESTED: 3/10/16, RECALLED 
03020256 MR B2 LVL MECH ROOM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
03020257 MR B2 LVL ELEVATOR F1 HEAT DETECTOR HD x x x TESTED: 3/10/16, SHUNTED 
03020259 MR B1 LVL ELEVATOR S3 LOBBY SMOKE DETECTOF SD x x x TESTED: 3/9/16, RECALLED 
03020260 MR B1 LVL ELEVATOR S4 MACH RM SMOKE DET. SD x x x TESTED: 3/10/16, RECALLED 
03020261 MR B1 LVL ELEVATOR S4 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
03020263 81 LEVEL FAN MUA-1 FAN DUCT DETECTOR DD x x x TESTED: 3/15/16 
03020265 81 LEVEL FAN TF-1 FAN DUCT DETECTOR DD x x x TESTED: 3/15/16 
03020376 MR B3 LVL ELEV P1-P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020377 MR B3 LVL FAN SF 83-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020378 MR B3 LVL FAN SF 83-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020379 MR B3 LVL FAN EF 83-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020380 MR B3 LVL FAN EF 83-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020381 MR B3 LVL FAN EF 83-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020382 MR B3 LVL FAN EF B3-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020383 MR B3 LVL FAN SF 83-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020384 MR B3 LVL FAN SF 83-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020387 MR B3 LVL FAN SF 83-4 'ON' MODULE CT x TESTED: 2/25/16 
03020388 MR B3 LVL FAN SF 83-4 'OFP MODULE CT x TESTED: 2/25/16 
03020389 MR B3 LVL FAN SF B3-3 'ON' MODULE CT x TESTED: 2/25/16 
03020390 MR 83 LVL FAN SF B3-3 'OFP MODULE CT x TESTED: 2/25/16 
03020391 MR B3 LVL FAN EF B3-3 'ON' MODULE CT x TESTED: 2/25/16 
03020392 MR B3 LVL FAN EF B3-3 'OFP MODULE CT x TESTED: 2/25/16 
03020393 MR B3 LVL FAN EF 83-4 'ON' MODULE CT x TESTED: 2/25/16 
03020394 MR 83 LVL FAN EF 83-4 'OFP MODULE CT x TESTED: 2/25/16 
03020395 MR B3 LVL FAN EF B3-2 'ON' MODULE CT x TESTED: 2/25/16 
03020396 MR 83 LVL FAN EF 83-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020397 MR 83 LVL FAN EF 83-1 'ON' MODULE CT x TESTED: 2/25/16 
03020398 MR 83 LVL FAN EF 83-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020399 MR 83 LVL FAN SF 83-2 'ON' MODULE CT x TESTED: 2/25/16 
03020400 MR 83 LVL FAN SF B3-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020401 MR 83 LVL FAN SF 83-1 'ON' MODULE CT x TESTED: 2/25/16 
03020402 MR B3 LVL FAN SF B3-1 'OFP MODULE CT x TESTED: 2/25/16 
03020403 STAIR 5 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020404 STAIR 6 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020405 ELEV C6&S3 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020406 STAIR 4 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020409 ELEV P1-P2 CAB FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020410 ELEV F1 CAB FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020411 ELEV S4 LOBBY FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020412 ELEV S4 CAB FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
03020413 STAIR 5 SPEAKER TRBL CIRCUIT A81 cc x TESTED: 3/8116 
03020414 STAIR 6 SPEAKER TRBL CIRCUIT A82 cc x TESTED: 3/8/16 
03020415 STAIR 4.SPEAKER TRBL CIRCUIT ABO cc x TESTED: 3/8/16 
03020416 ELEV P1-P2 SPKR TRBL CIRCUIT A83 cc x TESTED: 3/8/16 
03020417 ELEV F1 SPEAKER TRBL CIRCUIT A84 cc x TESTED: 3/8/16 
03020418 ELEV S4 SPEAKER TRBL CIRCUIT A94 cc x TESTED: 3/8/16 
03020419 MR B2 LVL ELEV P1-P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020420 MR B2 LVL ELEV F1 MACH RM FSD RELAY CR x TESTED: 2/25/16 
03020421 MR B2 LVL ELEVATOR F1 PRIMARY RECALL CR x TESTED: 3/10/16 
03020422 MR 82 LVL ELEVATOR F1 ALTERNATE RECALL CR x TESTED: 3/10/16 
03020423 MR 82 LVL ELEVATOR F1 FIRE HAT OUTPUT CR x TESTED: 3/10/16 
03020424 MR B2 LVL FAN SF 82-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020425 MR B2 LVL FAN EF 82-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020426 MR B2 LVL FAN EF 82-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020427 MR B2 LVL FAN EF 82-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020428 MR B2 LVL FAN EF 82-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020429 MR B2 LVL FAN SF 82-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020432 MR 82 LVL FAN SF 82-2 'ON' MODULE CT x TESTED: 2/25/16 
03020433 MR B2 LVL FAN SF 82-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020434 MR 82 LVL FAN EF 82-3 'ON' MODULE CT x TESTED: 2/25116 
03020435 MR B2 LVL FAN EF 82-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020436 MR B2 LVL FAN EF 82-4 'ON' MODULE CT x TESTED: 2/25/16 
03020437 MR B2 LVL FAN EF 82-4 'OFF' MODULE CT x TESTED: 2/25/16 



03020438 MR 82 LVL FAN EF 82-2 'ON' MODULE CT x TESTED: 2/25/16 
03020439 MR 82 LVL FAN EF 82-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020440 MR 82 LVL FAN EF 82-1 'ON' MODULE CT x TESTED: 2/25/16 
03020441 MR 82 LVL FAN EF 82-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020442 MR 82 LVL FAN SF B2-1 'ON' MODULE CT x TESTED: 2/25/16 
03020443 MR B2 LVL FAN SF B2-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020444 MR 82 LVL ELEVATOR F1 SHUNT POWER TROUBLE CT x TESTED: 3/10/16 
03020445 MR B1 LVL ELEVATOR S4 PRIMARY RECALL CR x TESTED: 3/10/16 
03020446 MR 81 LVL ELEVATOR S4ALTERNATE RECALL CR x TESTED: 3/10/16 
03020447 MR 81 LVL ELEVATOR S4 FIRE HAT OUTPUT CR x TESTED: 3/10/16 
03020448 MR 81 LVL ELEVATOR S4 MACH ROOM FSD RELAY CR x TESTED: 2/25/16 
03020449 MR 81 LVL FAN EF 81-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020450 MR 81 LVL FAN EF 81-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020451 MR 81 LVL FAN EF 81-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020452 MR 81 LVL FAN EF 81-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020453 MR 81 LVL ELEVATOR S4 SHUNT POWER TROUBLE CT x TESTED: 3/10/16 
03020454 MR 81 LVL FAN EF 81-3 'ON' MODULE CT x TESTED: 2/25/16 
03020455 MR B1 LVL FAN EF B1-3 'OFF' MODULE CT x TESTED: 2125/16 
03020456 MR 81 LVL FAN EF 81-4 'ON' MODULE CT x TESTED: 2125/16 
03020457 MR B1 LVL FAN EF B1-4 'OFF' MODULE CT x TESTED: 2125/16 
03020458 MR 81 LVL FAN EF B1-2 'ON' MODULE CT x TESTED: 2125/16 
03020459 MR B1 LVL FAN EF B1-2 'OFF' MODULE CT x TESTED: 2125/16 
03020460 MR 81 LVL FAN EF B1-1 'ON' MODULE CT x TESTED: 2125/16 
03020461 MR B1 LVL FAN EF B1-1 'OFF' MODULE CT x TESTED: 2125/16 
03020462 MR B1 LVL STAIR 5 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
03020463 MRB1 LVLSTAIR6VALVETAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
03020465 MR L LVL FAN MUA-1 SHUTDOWN RELAY CR x TESTED: 3/15/16 
03020466 MR L LVL FAN TF-1 SHUTDOWN RELAY CR x TESTED: 3/15/16 
03020467 MR L LVL FAN MUA-1 DAMPER RELAY CR x TESTED: 2125/16 
03020469 MR L LVL FAN TF-1 DAMPER RELAY CR x TESTED: 2125/16 
03020498 MR B1 LVL ELEV S4 CAR BATTERY SHUNT CR x TESTED: 3/10/16 
03020499 MR B2 LVL ELEV F1 CAR BATTERY SHUNT CR x TESTED: 3/10/16 
03020500 MR B5 LVL ELEV P1&P2 SHUNT POWER TROUBLE CT x TESTED: 3/10/16 
04020001 MR L LVL ELECTRIC RM SMOKE DETECTOR SD x ·x x TESTED: 2/25/16 
04020002 MR L LVL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020003 MR L LVL MECH ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020004 MR L LVL MECH ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020005 MR L LVL ELEVATOR S4 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 
04020007 MR L LVL CORRIDOR SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020008 MR L LVL TELECOM ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020009 MR L LVL CORR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020010 MR L LVL ELEVATOR S3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 
04020012 MR L LVL TOILET 122 SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020013 · MR L LVL MR LOBBY SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020014 MR L LVL ELEV C6 & S3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 
04020015 MR L LVL LOADING DOCK SMOKE DETECTOR SD x x x TESTED: 2/25/16 
04020016 MR L LVL FUEL PUMP RM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020017 MR L LVL SCISSOR LIFT ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020018 MR L LVL LOADING DOCK SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020019 MR L LVL RECYCLING· RM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
04020020 MR L LVL STORAGE ROOM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
04020021 MR L LVL LOADING DOCK SMOKE DETECTOR SD x x x TESTED: 2/25/16 
04020022 MR L LVL CORRIDOR SMOKE DETECTOR SD x x x TESTED: 2/25/16 
04020023 MR L LVL POOL EQUIP ROOM SMOKE DETECTOR SD x x x TESTED: 2125/16 
04020024 MR L LVL ELEVATOR F1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 
04020025 MR L LVL FSD L-22 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020026 MR L LVL FSD L-25 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020028 MR L LVL FSD L-19 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020029 MR L LVL FSD L-15 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020030 MR L LVL FSD L-17 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020031 MR L LVL FSD L-16 FSD DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020032 MR L LVL FAN AC ML-2 DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020033 MR L LVL FAN AC ML-1 DUCT DETECTOR DD x x x TESTED: 3/15/16 
04020034 MR CL LVL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
04020035 MR CL LVL TELECOM RM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
04020036 MR CL LVL ELEV C6& S3 LOBBY SMOKE DETECTOR SD· x x x TESTED: 3/9/16, RECALLED 



·o4Wl)J37' MR.CLLV\:.ElEVA10RS4LOBB¥SMCKEDE;TECTO SQ · X .X ''.X TESTED;S/10fi15;.RECALLED-
I G4.021>J38 MR CLINLTASTING RM SMOK~ DEliEOTOR · ·· · SD, )(: X :<. TESTED; 212.4!16' -· .. 

04Q2():)3SL MRCl,L\fLHAl:.LWAY221.SMOKE 1DETEOTOR·:- -.•.. SD. X ···•· -x. X TES1'EIJt.2J'.24f1Ei -
.- [).ll020J40: MR CL:UILPOOL:ROOM SMOKE DETECTOR __ .$D X -· X X TESJ;EIJ~2/24t16' ·:·_ · 

' 04020:l4f MRClLVLHAC:t,:WAY 221 SMOKE DETECTOR. ···- SD .. X 'X X TES"EED; 2/2.4!16 : 
O<l021XJ4~ MRCLffi\IElCORRIDOR.SMOKEDEfECTOR _·· ·•_ - $D- JC X .X TESTEQ:2/24Ji6c ···••· . 

. x . 
-x 
x .. 

x ... : 04020046 ' MRCLl.:VLFSD CL-42 fSO.tJtJCT OETECTOR: ' DD x:· . X. "J:ES']i'ED: 3!15115 
: lMOZOC~T MR:CL LVL FSO CL-43 FSD. DUCT DETECTOR ··. DD• JC X TEST.ED: 3/15116 

., x .. 
: x ' 04020046': MR Cl ·LVt FSD Cl:.;;;:\1).fSD•cpuc;r. r;JETECTOR' - DD' X X TESTED::m 5115 ··. 

040ZOC'191 MR•CLlVL.F$D CL44:fSD DUCT DElEGTOR ·. ·- . DD. X ' .•X, X TESTED~.3l15f1•6' • · · 
, 04020052 .MR•3FLELECTR1•:;AL.RM$MOKEDE'fECiOR SD• X .'X 1 X TESTE0:2124"16:. 

04020Q53. MR3FLTR,l\SHROOM·SMOKEDETECTOR .: ... ·-·. SD X X ,,·x TE$TED'.21'2Ml6 
04020054 MR3f'LCOP.RIDOR@304SMOKEJETECTOR:- '·•.• SD :>;;.·· X1X TESTED:2l24116 ....... ·.·-

.. 04020055· MR.3FlCORR@TERRACESMOKE.OffiQTOR SD ){ X X' TESTED:2l24!1Ei: ·.··· ..... ·.··· 
0:4020056 Ma 3f'l COf".RlPOR .ai ;,,a::, Sf\llO~E ;oETEcroR: : .... , , so x x_ . x: TEsl'Em 2124116: 
04020057: MR3FLELE'YCS&$3l0BBY:SMOKEDETECT-Ofr.:·· SD , J!: ..... X - X TES11::D;~/9i'15,RECALLED. -- · , 

. 04020066 MR-3FL TELECOM: ROOM SMOKE DETECTOR7~~-::- SD : X: .X X TESTED12i24tl6: · · -

.,Q402P06i::1 MR4fLELEC.!Rl::::.flOOMSMbKEDETECTDR · ........ -- SO. :X: · :X X TESTED:.212.ll.116C' " 
04020061 MR 4FL;: TRP\$1-1 f:OOM $MOKE DETECTOR ···· ·:. SD; ' X ' X 'X .1 ESTED: 2/24116 .·• 

·:.0402Q06Z MR4fL COR.RIOOR(6J)104'SMOKE.ElETECTOR· :...... SD; '·X -···-·· X X TESTED:2/24!16 ·. . .... 
1J402006J MR4Fi.. CORRIPQ~ @403 sr.m')<E: DEiECTO~ . .. ! SD x. x :x lTESlED: 2124,116 > 
0402006.4 MR'4Fl,ELEV CQi!.SSt.Ql:lEP{$MOKE DETECTOR··· SD X .. X xTiESTED;31StlS,RECA(LED .. · 1 

04020065 MR 4Fl'JE!.:i"COM ROOM SMOKE DETECTOR- ·... SD_- K X X TES:JiED: 2/24t16 ··· · · ·:: . . ,. 
0402.0066 MR·4FLGORRIDOR@AOZSMIJKEDETt::GTOR :~··~: i ~SD. X: X X TESTE:D!2124/1G· -- .· 

. u402C067 MRSFL:ELEC~RlCROOM•SMOl<e D!3.TECTOR.1 .·· .• ! SD )( ·· .. _x' x TES1ED:2/2.411!J-:c -·· 
04020068 MR.5FLTRASH ROmJtSMO~E;bETECfOR I SD"' X c.X X it:STE.D:~2/24f16 

T040200f0 - f~IR5FLC0P.RlDOR@503SMOKE'DETECTCR. :· .·.. SD' K' 'X: X T:ESTED:212'1/16 
1 04020011 MR 5FL Eltlf CS·& S3 LOBBY' SMO<E DETECTOR SOc' )( . X • X liESTEP:• 319'1.J:S;;.REC,<1.LLEP -· -

IJ40ZDOn:: lillfi::&FLTELE.COM ROOMSMOKEDEIECTOR SD x ·x; :x; TESTED: 2124116 .•... 
>:04020073, MH5FlCORR!'DORi@502.SMOl<EDEiECTOR .- SD .. '. lC. -x ,.;<.·.TiESTED;21;24i1& 
' ·.0<~02:0074 f•qR 6FL ELECTRIC ROOf~. SMOKE DETECTOR _ SD . X X )(1 :fESTED: 212:4116 

"04IJ2007;;i MR5FLCOBR1DOR@l..;;i04SMOKEUETECJCR ....... -~SD cX I•' X_ X ifESTED:c2124116 . •·•····--
04020077... MRc GFL•CORR1QOR@ 603. SMO(<El DETECTOFL SD X. X X TESIED.:-zi24i1G· . ·•·•··• 

··::>4020078: MR6FLELEY06&$3LOBBY1&M01<EDETECT0.'1!. SD X X X TESTE0:319/16,RE~Jl,lLJE;:D 

_04020080. MR:6fLCORRlD()Rt'ii!W2:sr.ipKED!2TECTOR ;so·. x • x x TESTE0:.2124116 . ·············.·.•. · ...•. 
' Dt,0:20033.· I01FLCL LVL:fSD Cl!."-sSFSD DUClf!JETECfOR · DD .X .X I .X TESTED2,311:5/16 ;: .· ... ·· ·• 
I 04D20085 Jfi,irR;'L: LEVEL ELE•Jfl SAAFT.SMOKE DETEGTOR · · SO X ' '!iESTED; 31101161 RECAL:!.ED '· 
<D4020.oa7 MRL tEVEt;,ElEV:F1$HAFTHEATDE1ECTOR -- HD x .... · · .•.. ·• 1 L in:.sre.o;.3f1m1a,.SHlll'ITED ' 

· '. 04020091. MR LLE'lfEL RESTAURAN'f STORAGE: RM SMOKE OE . $0 X X: . X. liESTED: 2125115· 

04020098 MRCLLV(:FSD•Ct..C40UCTl;lE;'fEQJOR - ··' .no:-. x I·· ix ;-:: TESTED::l.f11}}16. . ··.·.·. 

·-o402C12S MR l t:VL: FA~J:.AC ~Al!.-2. SHUTDOWN RE~ Y "''---' --. CR< -X 1 
'- -- t :. - • ·• :TESTED:'3i'.15l18~ _ __ _ __ · 

M02Ci27- MRLt\/LFANAC ~/)lci.S\'lUTDOlll'N:REE:AY ,; · ... · · CR X: 1lBSTED;.3t15f18 

l: Q.4.02C129 .. Mf1.ll\/LELEVA.TOR;S4 DOORRElEASEREU\Y CR_. )( .. . .. lESI6P::319il'5: - I 
.• I 040:20'fSO:: MRLLVLFSPL-1S·:~!?;l~03~-3$;1S,2Cf-23• CR - x .. .. TESJED; 2i'2511J\·. . .• I 

. : :o4o2C•131': MR.Ll!,'.VLF$D:l-..l~1J:t,i2~1.;2.s;'- • 1--q:<. x, .-.. TESTED:21:2:51160"'""--··· ......... . 
: ,':a:.i:o201 ::j2 MP; L LVLT:EC:SCOM Rd0M'SECURITYJNTE~EACE : CR . x : . . ; TESTED: 3/a/16 •. ····· 

. . ' I· '' k .. ·· TESTED'.:;3/~l1J;l, ..... ---: .. ···•·· 
! ' .;<10;6133 : frJiR 1PLLVC: K'ITcHEl-l'FRi'!:~ A:Nsut c ·.. • ! bt • x· x· (SHOFfrEC'N.!li::lDtJU= o~GY.1 
• .041J2Q134'iMRCELEVELPOOLROOl'l.l1.:fS!DCONTR0LRELll..Y;_c CR::. X ·· 1 c. TESTED;212(if16.·-

04020135 "1R CL LVL FSD CL;-63 CO;:iITROl RE[J\Y ... . CR : X • .. · 1. • ' ' TEST6.D:212Si16 --
'04020136 MRCLLVL fSDCLll42.,.43A4,4.S.o4,65RELAY, - - ··· ·. CR,, )( . i. TESJ6D:2i'25il6' 



-----··---- --- -- ,,., .-- _',. ..-1 _,,.- .. 

1 ,0402'.0138! MR cLLVL TELC9 ROOM sr::ouru;ry 1NTERFA£E - -_ cR x · ' 1 TESJED: 519!1& 

1 04!}20'142 MR'3Fl'."SUPFSD.M3-1 CLOSEtlSTATUSi _ CT 'X 1 -- TESTECJ':2125116 

041i201M' MR',4fl SUFFSD M+i CLOSED STATUS · ... . :.: - -- - : CT·· X l:E;STED:-2/25116 .· ·. 

·:·: 

v40Z014S ' M~ GFl SUR FSD M6c.1..Ct:.OSED ST•"lt:lJS CTc. X · ' T~STED: 21251"\l;L· 
; i l'.Mo201,w ' MR 16FL EXH FSD M~Z CONTR:Ob: MODl,lLE . CR • :)( ... •. : TESTED: 21;;i::;.11i;; 
'I ;J4{)2_0~50 MIRLLVLSTA!RSWATERfLQV'L ·._. .... ······ ..... 'WF'' X X x· TESt::ED:31211•1HIME;<,9QSEQ: 

! tl4020j.5f l\~RL:L;\iL$TAIRc5VAtVEIT:l:\MFE:R •••••· . i v:r X.lc x x TESTE0:312!)5TUR~jSf~2:5 
11. 0402Q-t5~ it.R CL l:.VL ST"IP<S WATE'rf<;ftoVV ....• -_-__ . < WF -· X ~-: ·· • X -.X: TESTED: .3121tliTIME: < 90. SEC'. 
! 0-4020153 MRCL'ILVLSTAIR:ScVAL\/ET:Al>1pl:,J;;i, :, . ' .. , VT. . x:. x x TE,ST,ED;312/nSTURNs:·,,::z,s . 

·, : 040;?Jl154 . MR 3FE STAIR• 5 WATERFLOW · · ·- .,. . . .. ·· ' WP ·- X X XI TESTED: 31'21~,P- :nMEi ""!i.10 SE;C 
'-0402,0155> MRSfL$T:AlR5Vf'<l:VE}AMf'ER. ..·· c:VT ·,Ki X 'XI TESTED:3/21'16TDRNS:<;?; .. 5 _, 

\l-4020155 MR4Fl STAlR.S WA1'ERFLOV~' ... ' ' WL X'' ·. X ' :Xi TESTED:.3/:::!/'16 TIME~ <90 SEC.-
·04020151' MR4fLSTAIR5.l/ALYE fl,MPER' . ··· ·· VT X -·-· X 'X 1 ESTE0:3{2i'15TURNs:<2...5• · 

·o-'H>20f53 MR5FlSTAJR5WATERFLOV·'· .•. .... WF. X·. )(c~;TESTED:3f2115TIME,<9o.SEC 
04020159 MR:5FL STAJR.5-V.A,LVETAMP:;:R .. ·.·• .. \rf X · X· i X· TESTED:.3f2/15.TURNS: <i 2.,5 
·~·::lW.160·, f\11R·6Ff,. STAIR 5\'ilATEP£LOW ._ WIO JC,• X ! X TESTEDc31'2l1STIME:,..; 9DSEC: 

, 'L\&.020161 MR5FL;STAlR5VAlVETAMPER .. -· c. ·.·VT )(' · · X· ! X TESTE0;,3l2{1$TURNS;<2.5 .·:. 
cil4020i62· MR7Fl:STl'\1R5WATERFL0\1'1' ···_. ''• WF )( 1X !X l'ESTEOi3121tSTIMEc<90SEC 
'-0.i020163. MR i'FUS"l'AJRSV/<,lVETAMPER' vr••, x X·. x TESTED~3t2116TUF<!>.!S: <'.2.5 
• 04-020164 MRBfL Sl .. AIR.5·WA1'ERFU.1W _.·. .... ·'NF• · X X X TEST.ED: 3/2115.TIME:"' 9.0 .SEC 

04D2'0-165 MR 8FL:STA1R 5V/<.LNcli:AMPEP. .. .·· '. '.\IT-" X -. •Xi X 'l'ESTED~ ~.f2J'16,TUIRNS: < Z5 
:·o+oW:l6S MR9F!::'STAl~.5WA:liERFLow: ' • ':'NF'' K x x. 'l'ESTED: 3/211fJ-TJME;~!lCISEC 
, 04:020167 MR9Fl STAlR 6 V,AlVE 1/:J•lPER:: 11 :VT X ):: :X TES'TED: 3/Zll!:i-TlJRNS: -¢ 2,5 
.IJ402Df6S MR.10FLSfAiR5WA.TERFL0\'f· ... ··.···· i 1;.Jp·c X. X~ X TESTED:U21'~6,TlME:::<,SO-SEC 1 

0~020169 MR' iOFf._'STAIRS)/ALVE.TAMPE1R : ·YT··· X: X 1X. TESTED:3/2l16JURNS:.-<25•. 
QL02011U MRPHSTAlR5'v'VAT:=RFLBW ·········.:· .. ·.-··-· WF X ·x:: 1X TESTED:3!2l'WTlME:C<:90$EC·' 

_Q(.D20J'i'.'.f MRP_\-ISTAJR5VALVET,il,MPER : VT )(. ·x, X TESTED:3/2J'!S-TURNS:<:2;5 
! OL0~017<1' M.R:LLVL:ELEVATGRF1DOORREl.Efo.SE:P..ELA.Y .• ·CR: X. 1 ·· ···-·TESTED'.3/10116 ··-· 

' 04J'.l201 B4 ! MR GLEl/Et RESili..))~ANT ~-1us1c:SHUTDOWNREDJ CR x ' -1 TESl;ED: 31911.6': .. 

, 64~201as• 1 a~t1t.~.j~~-P.Es1C.c.tJR.~~f<LrqH~N~~ooANsuU. ' cT x .· x ~J~~~'t·~r.i~1Ql:0Hl:~i· ·. 
•040201'8!;f. MRL lE\fEL RESTAUPJ'..Ni HPC5.SHUrDOV11.fNHELW CR : • X' : .. TESTED: 3Jrme ... . -- ... ·········· 
· . .. , ,· ... ·-· .... · · , ·· ··· • · TESTED:3,13J·1~ _-c: ... -•··· ·• 

. 04c.2b242 ' r.l8f U=vaRE'stAuR..!,rics!\lioG HOG .WStilL CT . ' x .. . x (Si:'IORTEG MOtitiiLE ONtY) 
• 1 ~0402{)2~ MR L LEVEL FAN,EFMt·BSHIJTDOWN REL'\V• ·· CR!· X' · ··· ' TESTED:3f,1,5l16 .. 

, 04020244 MRLLEVE(fl'•N EFIJli"6SHl.JliiO\l'JN R,Et,"..Y · · .•• CR'· X: ••. .-... • TESTED:3.t15116. ... . ..... · .. 
04020245 MfH.L:EV,::Lfl1~'N EfMHSHIJTDOWN B.f;f.;/\I{. CR:' . x I • .. JESTED; 3115i16. -... • ·. 
04020246. MR1.t:LVtST~IR ;S·-voN OUPRIN:LOQK,R:;oLE,l\SE . ••. QR'i . X., . _, ... •: . . TEsTED1 ,319116 c 

-· . . : 

()4(1202,49 , .MBi'L LVLFUELE'tlM:"ll.M.t.EAK DETEOi;JON. .... ·CT •,x, . .. 'X.. Tl2STED:_3f3.!16' · ·· 

,·[15020003 MR7fl'.JCOR&ID0Rifil704SMOKEQETECTOR SD1 x .... ex, ·x TESTED::2124il6 . 

. Jl502;0005 , MR·7FcLELSVc.C6•& $~'l08BY:SM8KE DETECTOR. i SD · . X X;, •X TESTEP:J/9111.iiREC;>J.~b . 
JlE-02,0006· MR-i"FLTEl:ECOIARQOM SMJ;!)!\Ei•DEJEq::TOR ' : : SO · X . -, K-· X TESTED: 21'2.4116· · .... 

'..(l502Cbo7: MR·i'Fl€CIRR.IDOR:@-702SMDKE0ETECTOR .• ,..,, • ·so . -X- <• 1 'X: x TES1'ED)2i°Z4J1p' •... • 
OS02000B:·:~ A.dR·.Bf:4ELEC:-TRfC ROOMSMO..KC:P~ECTOR ::r~~~, ·: .. 0 :

1 1-.:SCF~: X_ _:x;·, --)".~_ TESTEP:,'.-21;24i16 . ... ,,.:~;c-: _ 

, Cl502000~~ .MA ~Blil'RASKROOMSMOKE'DE'l~ECT:DR.:~-" .~ i SI) · )( c ·X: X- JE.STED:'_2r'2'4!16 .. ·. . 
·· 1)502G01Q_, MR8FLCORFi.IOOR.@1.SOi!SMO~E PETEG'WR:c: ; SD~' X: ··.•. :)(: · X TESTED;2/2441$ · 

I·· 0502C:011c• MR: BFL.CO~DOR:@S03SMt'.1KEl'PETECTOR~ ...• •.·': so·: x '·x: x TE$fEQ:,V24119. ··•·• ···.· • 

• 0502C04~ : MB BFL TI=LECOM ROOMSMOil<E! DETECTOR .. : SD.· X • X X T~TEl'.Cl: 2124l1?. . / 



05020014 MR 8FL CORRIDOR@ 802 SMOKE DETECTOR SD x x x TESTED: 2/24/1S 
05020015 MR 9FL ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/1 S 
05020016 MR 9FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/1 S 
05020017 MR 9FL CORRIDOR @ 904 SMOKE DETECTOR SD x x x TESTED: 2/24/1 S 
05020018 MR 9FL CORRIDOR @ 903 SMOKE DETECTOR SD x x x TESTED: 2/24/1 S 
05020019 MR 9FL ELEV CS & S3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 
05020020 MR 9FL TELECOM ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020021 MR 9FL CORRIDOR @ 902 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020022 MR 10FL ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020023 MR 10FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020024 MR 10FL CORR.@ 1004 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020025 MR 10FL CORR.@ 1003 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020026 MR 10FL ELEV CS & S3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 
05020027 MR 10FL TELECOM ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020028 MR 10FL CORR.@ 1002 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020029 MR PH ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24116 
05020030 MR PH TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020031 MR PH CORRIDOR @ PH4 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020032 MR PH CORRIDOR @ PH3 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020033 MR PH ELEV C6 & S3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 
05020034 MR PH TELECOM ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020035 MR PH CORRIDOR@ PH2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
0502003S MR 12FL FAN ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/1S 
05020037 MR 12FL EMERGENCY ELECTRIC RM SMOKE SD x x x TESTED: 2/24/16 
05020038 MR 12FL ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020039 MR 12FL MECHANICAL RM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020040 MR 12FL MECHANICAL RM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020041 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020042 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24116 
05020043 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 

05020044 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020045 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020046 MR 12FL FAN ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020047 MR 12FL BOILER ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020048 MR 12FL FAN SF M12-3 FAN DUCT DETECTOR DD x x x TESTED: 317/16 
05020049 MR 12FL FAN SF M12-4 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 
05020050 MR 12FL FAN SF M12-2 FAN DUCT DETECTOR DD x x x TESTED: 3/7/16 

05020051 MR 13FL ELEV MACH RM SMOKE DETECTOR SD x x x TESTED: 3/9/16, RECALLED 

05020053 MR 13FL ELEV MACH RM HEAT DETECTOR HD x x x TESTED: 3/9/16, SHUNTED 
05020055 MR 13FL ELEV MACH RM HEAT DETECTOR HD x x x TESTED: 3/9/16, SHUNTED 
05020057 MR 13FL ELEV MACH RM HEAT DETECTOR HD x x x TESTED: 3/9/16, SHUNTED 
05020124 MR 12FL FAN AC M12-1 DUCT DETECTOR DD x x x TESTED: 3/7/16 
05020125 MR 13FL ELEV MACH RM HEAT DETECTOR HD x x x TESTED: 3/9/16, SHUNTED 
05020126 MR 7FL SUP FSD M7-1 CLOSED STATUS CT x TESTED: 2/25/16 
05020127 MR 7FL EXH FSD M7-2 CONTROL MODULE CR x TESTED: 2/25/16 
05020128 MR 8FL SUP FSD MS-1 CLOSED STATUS CT x TESTED: 2/25/16 
05020129 MR 8FL EXH FSD M8-2 CONTROL MODULE CR x TESTED: 2/25/16 
05020130 MR 9FL SUP FSD M9-1 CLOSED STATUS CT x TESTED: 2/25/16 

05020131 MR 9FL EXH FSD M9-2 CONTROL MODULE CR x TESTED: 2/25/16 
05020132 MR 10FLSUP FSD M10-1 CLOSED STATUS CT x TESTED: 2/25/16 

05020133 MR 10FL EXH FSD M10-2 CONTROL MODULE CR x TESTED: 2/25/16 

05020134 MR PH SUP FSD MPH-1 CLOSED STATUS CT x TESTED: 2/25116 
05020143 MR PH EXH FSD MPH-2 CONTROL MODULE CR x TESTED: 2/25/16 
05020144 MR 12FL EXHAUST FANS LOW SPEED RELAY CR x TESTED: 2/25116 

05020151 MR 12FL FAN SF M12-3 POWER DISCONNECT CT x TESTED: 3/3/16 
05020152 MR 12FL FAN AC M12-1 POWER DISCONNECT CT x TESTED: 3/3/16 
05020153 MR 12FL GENERATOR LOW FUEL LEVEL CT x x TESTED: 3/3/16 
05020154 MR 12FL FAN EF M12-19 POWER DISCONNECT CT x TESTED: 3/3/16 
05020155 MR 12FL FAN SF M12-2 POWER DISCONNECT CT x TESTED: 3/3/16 
05020156 MR 12FL GENERATOR IS RUNNING CT x x TESTED: 3/3/16 
05020157 MR 12FL GENERATOR IS IN TROUBLE CT x x TESTED: 3/3/16 
05020158 MR 12FL FAN SF M12-3 'ON' MODULE CT x TESTED: 2/25/16 
05020159 MR 12FL FAN SF M12-3 'OFF' MODULE CT x TESTED: 2/25/16 
05020160 MR 12FL FAN AC M12-1 'ON' MODULE CT x TESTED: 2/25/16 
050201S1 MR 12FL FAN AC M12-1 'OFF' MODULE CT x TESTED: 2/25/16 
05020162 MR 12FL FAN EF M12-19 'ON' MODULE CT x TESTED: 2/25/16 



05020163 MR 12FL FAN EF M12-19 'OFF' MODULE CT x TESTED: 212S/16 
OS020164 MR 12FL FAN SF M12-2 'ON' MODULE CT x TESTED: 212S/16 
0502016S MR 12FL FAN SF M12-2 'OFF' MODULE CT x TESTED: 212S/16 
OS020167 MR 13FL ELEV MACH RM PRIMARY RECALL CR x TESTED: 3/9/16 
OS020168 MR 13FL ELEV MACH RM ALTERNATE RECALL CR x TESTED: 3/9/16 
05020169 MR 13FL ELEV MACH RM FlRE HAT OUTPUT CR x TESTED: 3/9/16 
05020171 MR 13FL ELEV C6 & S3 SHUNT POWER TROUBLE CT x TESTED: 3/9/16 
05020172 ELEV C6 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
OS020173 ELEV S3 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
05020174 ELEV CAB C6 SPEAKER TROUBLE A92 cc x TESTED: 3/8/16 
OS02017S ELEV CAB S3 SPEAKER TROUBLE A93 cc x TESTED: 3/8/16 
OS02017S GENERATOR ROOM FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
OS020178 MR 12FL FAN SF M12-1 'ON' MODULE CT x TESTED: 2125/16 
OS020179 MR 12FL FAN SF M12-1 'OFF' MODULE CT x TESTED: 2/25/16 
OS020180 MR 12FL FAN SF M12-1 POWER DISCONNECT CT x TESTED: 3/3/16 
OS02024S MR 12FL GENERATOR RUPTURE BASIN CT x x TESTED: 3/3/16 
OS020247 MR 12FL STAIRS RELIEF FSD CONTROL RELAY CR x TESTED: 2/2S/16 
OS020248 MR 12FL STAIRS RELIEF FSD OPEN STATUS CT x TESTED: 2/2S/16 
OS020249 MR 12FL STAIRS RELIEF FSD OPEN STATUS CT x TESTED: 2/2S/1 S 
OS0202SO MR 12FL STAIRS RELIEF FSD CONTROL RELAY CR x TESTED: 2/2S/16 
06020001 SFL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/1 S 
06020002 SFL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
06020003 5FL CORRIDOR AT #SJ SMOKE DETECTOR SD x x x TESTED: 2/24/16 
06020004 5FL CORRIDOR AT #SH SMOKE DETECTOR SD x x x TESTED: 2124/16 
0602000S 5FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
0602000S 5FL CORRIDOR AT#SE SMOKE DETECTOR SD x x x TESTED: 2124/16 
06020007 SFL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2124/16 
06020008 SFL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020009 SFL CORRIDOR AT #5D SMOKE DETECTOR SD x x x TESTED: 2124/16 
06020010 SFL CORRIDOR AT #SC SMOKE DETECTOR SD x x x TESTED: 2/24/16 
06020011 6FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020012 6FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020013 6FL CORRIDOR AT #6J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020014 6FL CORRIDOR AT #6H SMOKE DETECTOR SD x x x TESTED: 2123/16 
0602001S 6FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020016 6FL CORRIDOR AT #6E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020017 6FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020018 6FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020019 6FL CORRIDOR AT #6D SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020020 SFL CORRIDOR AT #6C SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020021 7FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020022 7FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020023 7FL CORRIDOR AT #7 J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020024 7FL CORRIDOR AT #7H SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
0602002S 7FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/1S, RECALLED 
06020026 7FL CORRIDOR AT #7E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
OS020027 7FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020028 7FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020029 7FL CORRIDORAT#7D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020030 7FL CORRIDOR AT #7C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
OS020031 8FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
OS020032 8FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020033 8FL CORRIDOR AT #8J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020034 8FL CORRIDOR AT #8H SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020035 8FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020036 8FL CORRIDOR AT #BE SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020037 8FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2123/16 
OS020038 8FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
OS020039 8FL CORRIDOR AT #8D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020040 8FL CORRIDORAT#8C SMOKE DETECTOR SD x x x TESTED: 2/23/1 S 
06020041 9FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020042 9FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/1 S 
06020043 9FL CORRIDOR AT #9J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020044 9FLCORRIDORAT#9J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020045 9FL CORRIDOR AT #9H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
0602004S 9FL CORRIDOR AT #9H SMOKE DETECTOR SD x x x TESTED: 2/23/16 



06020047 9FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020048 9FL CORRIDOR AT #9E SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020049 9FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020050 9FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020051 9FL CORRIDOR AT #9D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020052 9FL CORRIDOR AT #9D SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020053 10FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020054 10FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020055 1 OFL CORRIDOR AT #1 OJ SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020056 1 OFL CORRIDOR AT #1 OJ SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020057 1 OFL CORRIDOR AT #1 OH SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020058 1 OFL CORRIDOR AT #1 OH SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020059 10FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14116, RECALLED 
06020060 1 OFL CORRIDOR AT #1 OE SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020061 1 OFL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020062 10FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020063 10FL CORRIDOR AT #10D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020064 1 OFL CORRIDOR AT #1 OD SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020065 11FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020066 11 FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020067 11FLCORRIDORAT#11J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020068 11FL CORRIDORAT#11J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020069 11 FL CORRIDOR AT #11 H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020070 11 FL CORRIDOR AT #11 H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020071 11 FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020072 11FL CORRIDOR AT #11 E SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020073 11 FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020074 11FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020075 11 FL CORRIDOR AT #11 D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020076 11 FL CORRIDOR AT #11 D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020077 12FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020078 12FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020079 12FL CORRIDOR AT #12J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020080 12FL CORRIDOR AT #12H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020081 12FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020082 12FL CORRIDOR AT #12E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020083 12FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020084 12FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020085 12FL CORRIDOR AT #12D SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020086 12FL CORRIDOR AT #12C SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020087 14FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020088 14FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020089 14FL CORRIDOR AT #14J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020090 14FL CORRIDOR AT #14H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020091 14FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020092 14FL CORRIDOR AT #14E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020093 14FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020094 14FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020095 14FL CORRIDOR AT #14D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020096 14FLCORRIDORAT#14C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020097 15FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020098 15FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020099 15FL CORRIDORAT#15J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020100 15FL CORRIDORAT#15H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020101 15FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020102 15FLCORRIDORAT#15E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020103 15FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020104 15FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020105 15FL CORRIDORAT#15D SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020106 15FL CORRIDOR AT #15C SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020126. 5FL SUPPLY FSD 5-1 CLOSED STATUS CT x TESTED: 2124/16 
06020127 5FLSUPPLY FSD 5-2 CLOSED STATUS CT x TESTED: 2124/16 
06020128 5FL EXHAUST FSD 5-3 CONTROL MODULE CR x TESTED: 2/24116 
06020129 6FL SUPPLY FSD 6-1 CLOSED STATUS CT x TESTED: 2124/16 
06020130 6FL SUPPLY FSD 6-2 CLOSED STATUS CT x TESTED: 2124/16 
06020131 6FL EXHAUST FSD 6-3 CONTROL MODULE CR x TESTED: 2124/16 



06020132 7FL SUPPLY FSD 7-1 CLOSED STATUS CT x TESTED: 2124/16 
06020133 7FL SUPPLY FSD 7-2 CLOSED STATUS CT x TESTED: 2/24/16 

06020134 7FL EXHAUST FSD 7-3 CONTROL MODULE CR x TESTED: 2124/16 
06020135 8FL SUPPLY FSD 8-1 CLOSED STATUS CT x TESTED: 2/24/16 

06020136 8FLSUPPLY FSD 8-2 CLOSED STATUS CT x TESTED: 2124/16 
06020137 8FL EXHAUST FSD 8-3 CONTROL MODULE CR x TESTED: 2124/16 
06020138 9FLSUPPLY FSD 9-1 CLOSED STATUS CT x TESTED: 2124/16 
06020139 9FLSUPPLY FSD 9-2 CLOSED STATUS CT x TESTED: 2/24/16 
06020140 9FL EXHAUST FSD 9-3 CONTROL MODULE CR x TESTED: 2/24/16 
06020141 1 OFL SUPPLY FSD 10-1 CLOSED STATUS CT x TESTED: 2124/16 
06020142 10FL SUPPLY FSD 10-2 CLOSED STATUS CT x TESTED: 2124/16 
06020143 10FL EXHAUST FSD 10-3 CONTROL MODULE CR x TESTED: 2124/16 
06020144 11FLSUPPLY FSD 11-1 CLOSED STATUS CT x TESTED: 2/24/16 

06020145 11FLSUPPLY FSD 11-2 CLOSED STATUS CT x TESTED: 2/24/16 

06020146 11FL EXHAUST FSD 11-3 CONTROL MODULE CR x TESTED: 2/24/16 
06020147 12FL SUPPLY FSD 12-1 CLOSED STATUS CT x TESTED: 2124/16 
06020148 12FL SUPPLY FSD 12-2 CLOSED STATUS CT x TESTED: 2124/16 
06020149 12FL EXHAUST FSD 12-3 CONTROL MODULE CR x TESTED: 2124/16 
06020150 14FL SUPPLY FSD 14-1 CLOSED STATUS CT x TESTED: 2124/16 
06020151 14FL SUPPLY FSD 14-2 CLOSED STATUS CT x TESTED: 2124/16 
06020152 14FL EXHAUST FSD 14-3 CONTROL MODULE CR x TESTED: 2124/16 

06020153 15FL SUPPLY FSD 15-1 CLOSED STATUS CT x TESTED: 2124/16 
06020154 15FL SUPPLY FSD 15-2 CLOSED STATUS CT x TESTED: 2124/16 
06020155 1SFL EXHAUST FSD 15-3 CONTROL MODULE CR x TESTED: 2124/16 
07020001 16FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020002 16FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020003 16FL CORRIDORAT#16J SMOKE DETECTOR SD x x x TESTED: 2123/16 

07020004 16FL CORRIDORAT#16H SMOKE DETECTOR SD x x x TESTED: 2123/16 

0702000S 16FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020006 16FL CORRIDORAT#16E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020007 16FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020008 16FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 

07020009 16FL CORRIDOR AT #16D SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020010 16FL CORRIDORAT#16C SMOKE DETECTOR SD x x x TESTED: 2/23116 
07020011 17FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020012 17FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020013 17FLCORRIDORAT#17J SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020014 17FL CORRIDORAT#17H SMOKE DETECTOR SD x x x TESTED: 2123/16 

0702001S 17FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020016 17FL CORRIDORAT#17E SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020017 17FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020018 17FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 

07020019 17FL CORRIDORAT#17D SMOKE DETECTOR SD x x x TESTED: 2123/16 

07020020 17FL CORRIDORAT#17C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020021 18FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020022 18FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 

07020023 18FL CORRIDOR AT #18J SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020024 18FL CORRIDOR AT #18H SMOKE DETECTOR SD x x x TESTED: 2123/16 

0702002S 18FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 

07020026 18FL CORRIDORAT#18E SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020027 18FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020028 18FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020029 18FL CORRIDORAT#18D SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020030 18FL CORRIDORAT#18C SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020031 19FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020032 19FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020033 19FL CORRIDORAT#19J SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020034 19FL CORRIDOR AT #19A SMOKE DETECTOR SD x x x TESTED: 2/23/16 
0702003S 19FL CORRIDOR AT #19H SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020036 19FL CORRIDOR AT #19G SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020037 19FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020038 19FL CORRIDORAT#19E SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020039 19FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020040 19FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 

07020041 19FL CORRIDOR AT#19D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020042 19FL CORRIDOR AT#19C SMOKE DETECTOR SD x x x TESTED: 2/23/16 



07020043 20FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020044 20FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020045 20FL CORRIDOR AT #20J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020046 20FL CORRIDOR AT #20A SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020047 20FL CORRIDOR AT #20H SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020048 20FL CORRIDOR AT #20G SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020049 20FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020050 20FL CORRIDOR AT #20E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020051 20FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020052 20FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020053 20FL CORRIDOR AT #20D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020054 20FL CORRIDOR AT #20C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020055 21 FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020056 21 FL TRASH ROOM SMOKE DETECTOR so x x x TESTED: 2123/16 
07020057 21FL CORRIDORAT#21J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020058 21 FL CORRIDOR AT #21A SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020059 21FL CORRIDOR AT #21H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020060 21 FL CORRIDOR AT #21G SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020061 21FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020062 21FL CORRIDOR AT #21 E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020063 21FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x X TESTED: 2/23/16 
07020064 21FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020065 21 FL CORRIDOR AT #21 D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020066 21 FL CORRIDOR AT #21C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020067 22FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020068 22FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020069 22FL CORRIDOR AT #22J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020070 22FL CORRIDOR AT #22H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020071 22FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020072 22FL CORRIDOR AT #22E SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020073 22FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020074 22FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR so x x x TESTED: 3/14/16, RECALLED 
07020075 22FL CORRIDOR AT #220 SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020076 22FL CORRIDOR AT #22C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020077 23FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020078 23FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020079 23FL CORRIDOR AT #23J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020080 23FL CORRIDOR AT #23H SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020081 23FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020082 23FL CORRIDOR AT #23E SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020083 23FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020084 23FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020085 23FL CORRIDOR AT #23D SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020086 23FL CORRIDOR AT #23C SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020087 24FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020088 24FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020089 24FL CORRIDOR AT #24J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020090 24FL CORRIDOR AT #24H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020091 24FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020092 24FL CORRIDOR AT #24E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020093 24FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020094 24FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020095 24FL CORRIDOR AT #24D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020096 24FL CORRIDOR AT #24C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020097 25FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020098 25FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020099 25FL CORRIDOR AT #25J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020100 25FL CORRIDOR AT#25H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020101 25FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020102 25FL CORRIDOR AT #25H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020103 25FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020104 25FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020105 25FL CORRIDOR AT #25D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020106 25FL CORRIDOR AT #25C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020126 16FLSUPPLY FSD 16-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020127 16FL SUPPLY FSD 16-2 CLOSED STATUS CT x TESTED: 2/24/16 



07020128 16FL EXHAUST FSD 16-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020129 17FLSUPPLY FSD 17-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020130 17FLSUPPLY FSD 17-2 CLOSED STATUS CT x TESTED: 2/24/16 
07020131 17FL EXHAUST FSD 17-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020132 18FLSUPPLY FSD 18-1 CLOSED STATUS CT x TESTED: 2124/16 
07020133 18FLSUPPLY FSD 18-2 CLOSED STATUS CT x TESTED: 2124/16 
07020134 18FL EXHAUST FSD 18-3 CONTROL MODULE CR x TESTED: 2124/16 
07020135 19FLSUPPLY FSD 19-1 CLOSED STATUS CT x TESTED: 2124/16 
07020136 19FL SUPPLY FSD 19-2 CLOSED STATUS CT x TESTED: 2124/16 
07020137 19FL EXHAUST FSD 19-3 CONTROL MODULE CR x TESTED: 2124/16 
07020138 20FL SUPPLY FSD 20-1 CLOSED STATUS CT x TESTED: 2124/16 
07020139 20FLSUPPLY FSD 20-2 CLOSED STATUS CT x TESTED: 2124/16 
07020140 20FL EXHAUST FSD 20-3 CONTROL MODULE CR x TESTED: 2124/16 
07020141 21FL SUPPLY FSD 21-1 CLOSED STATUS CT x TESTED: 2124/16 
07020142 21FL SUPPLY FSD 21-2 CLOSED STATUS CT x TESTED: 2/24/16 
07020143 21FL EXHAUST FSD 21-3 CONTROL MODULE CR x TESTED; 2124/16 
07020144 22FL SUPPLY FSD 22-1 CLOSED STATUS CT x TESTED: 2124/16 
07020145 22FL SUPPLY FSD 22-2 CLOSED STATUS CT x TESTED: 2124/16 
07020146 22FL EXHAUST FSD 22-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020147 23FL SUPPLY FSD 23-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020148 23FL SUPPLY FSD 23-2 CLOSED STATUS CT x TESTED: 2/24/16 
07020149 23FL EXHAUST FSD 23-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020150 24FL SUPPLY FSD 24-1 CLOSED STATUS CT x TESTED: 2124/16 
07020151 24FL SUPPLY FSD 24-2 CLOSED STATUS CT x TESTED: 2124/16 
07020152 24FL EXHAUST FSD 24-3 CONTROL MODULE CR x TESTED: 2124/16 
07020153 25FL SUPPLY FSD 25-1 CLOSED STATUS CT x TESTED: 2124/16 
07020154 25FL SUPPLY FSD 25-2 CLOSED STATUS CT x TESTED: 2124116 
07020155 25FL EXHAUST FSD 25-3 CONTROL MODULE CR x TESTED: 2/24/16 
08020001 26FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020002 26FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020003 26FL CORRIDOR AT #26F SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020004 26FL CORRIDOR AT #26E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020005 26FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020006 26FL CORRIDOR AT #26D SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020007 26FL MECHANICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020008 26FL PUMP ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020009 26FL MECHANICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020010 26FL MECHANICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020011 26FL MECHANICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 

08020012 27FL ELEVATOR C4 & C5 MACH ROOM HEAT DET. HD x x x TESTED: 3/14/16, SHUNTED 
08020013 26FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020014 26FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020015 26FL CORRIDOR AT #26B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020016 27FL ELEVATOR C4 & C5 MACH ROOM SMOKE DET. SD x x x TESTED: 3/14/16, RECALLED 
08020017 27FL ELEVATOR C4 & C5 MACH ROOM SMOKE DET. SD x x x TESTED: 3/14/16, RECALLED 
08020018 27FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020019 27FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED; 2123/16 
08020020 27FL CORRIDOR AT #27F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020021 27FL CORRIDOR AT #27E SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020022 27FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020023 27FL CORRIDOR AT #27D SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020024 27FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020025 27FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020026 27FL CORRIDOR AT #27B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020027 27FL ELEVATOR C4 & C5 MACH ROOM HEAT DET. HD x x x TESTED: 3/14/16, SHUNTED 
08020028 27FL ELEVATOR C4 & C5 MACH ROOM HEAT DET. HD x x x TESTED: 3/14/16, SHUNTED 
08020030 28FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020031 28FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020032 28FL CORRIDOR AT#28F SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020033 28FL CORRIDOR AT #28E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020034 28FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 

08020035 28FL CORRIDOR AT #28C SMOKE DETECTOR SD x x x TESTED: 2123/16 

08020036 28FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020037 28FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 
08020038 28FL CORRIDOR AT #28B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020039 29FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 



08020040 29FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020041 29FL CORRIDOR AT #29F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020042 29FL CORRIDORAT#29E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020043 29FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020044 29FL CORRIDOR AT #29C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020045 29FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020046 29FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020047 29FL CORRIDOR AT #29B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020048 30FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020049 30FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020050 30FL CORRIDORAT#30F SMOKE DETECTOR SD x x x TESTED: 2123116 
08020051 30FL CORRIDOR AT #30E SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020052 30FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020053 30FL CORRIDOR AT #30C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020054 30FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2!23/16 
08020055 30FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020056 30FL CORRIDOR AT #30B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020057 31FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020058 31FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020059 31 FL CORRIDOR AT #31 F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020060 31FLCORRIDORAT#31E SMOKE DETECTOR SD x x x TESTED: 2!23!16 
08020061 31FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16!16, RECALLED 
08020062 31 FL CORRIDOR AT #31C SMOKE DETECTOR SD x x x TESTED: 2/23!16 
08020063 31FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23!16 
08020064 31FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020065 31 FL CORRI DOR AT #31 B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020066 32FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020067 32FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020068 32FL CORRIDOR AT #32F SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020069 32FL CORRIDOR AT #32E SMOKE DETECTOR SD x x x TESTED: 2!23/16 
08020070 32FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020071 32FL CORRIDOR AT #32C SMOKE DETECTOR SD x x x TESTED: 2!23/16 
08020072 32FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23116 
08020073 32FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16116, RECALLED 
08020074 32FL CORRIDOR AT #32B SMOKE DETECTOR SD x x x TESTED: 2/23116 
08020075 33FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
08020076 33FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020077 33FL CORRIDOR AT #33F SMOKE DETECTOR SD x x x TESTED: 2123116 
08020078 33FL CORRIDOR AT #33E SMOKE DETECTOR SD x x x TESTED: 2/23116 
08020079 33FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020080 33FL CORRIDOR AT #33C SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020081 33FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020082 33FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3115/16, RECALLED 
08020083 33FL CORRIDOR AT #33B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020084 34FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020085 34FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020086 34FL CORRIDOR AT #34F SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020087 34FL CORRIDOR AT #34E SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020088 34FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020089 34FL CORRIDOR AT #34C SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020090 34FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020091 34FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020092 34FL CORRIDORAT#34B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020126 26FL ELECTRICAL ROOM DOOR HOLDER RELAY CR x TESTED: 3/8/16 
08020127 26FL FIRE PUMP ROOM ACU 26-2 SHUTDOWN CR x TESTED: 3/14/16 
08020128 26FL ELEV MACH ROOM ACU T26-1 SHUTDOWN CR x TESTED: 3114/16 
08020129 26FL SUPPLY FSD T26-1 CLOSED STATUS CT x TESTED: 2124116 
08020130 26FL SUPPLY FSD T26-2 CLOSED STATUS CT x TESTED: 2124116 
08020131 26FL FAN SF T26-1 POWER DISCONNECT CT x TESTED: 3/3/16 
08020132 26FL FSD T26-5 CLOSED STATUS CT x TESTED: 2124/16 
08020133 26FL EXHAUST FSD 26-3 CONTROL MODULE CR x TESTED: 2124/16 
08020134 26FL FAN SF T26-1 'ON' MODULE CT x TESTED: 2124/16 
08020135 26FL FAN SF T26-1 'OFF' MODULE CT x TESTED: 2124/16 
08020136 26FL FSD T26-4, T26-5 CONTROL MODULE CR x TESTED: 2124/16 
08020137 26FL FIRE PUMP T26-1 IS RUNNING CT x x TESTED: 3/3/16 
08020138 26FL FIRE PUMP T26-1 IS IN TROUBLE CT x x TESTED: 2/29/16 



'· I. .!05020139 . :;< TI:$TEO; !;',/$116. ·· · · · ····· ··· 
.. X TESTED::01SJ16··· 

. O~i02014t 26PL FIRE'PUMt! 126--ZlS ~r\I TROLJBlE:.· < .•.. ' ... er x X TESTED:.2129116 · ········.·· 
· ···· X TESTED: :3/3!1ii . . ... . 

. · . 
.. ········ tESTED.:.a·u1eT\:lf<l11S;<l2.:5 

. ' .. '(MU:~n?t.;EV1'{VEt•Wt$J.J,~i'E 
.. •· b·ei.izo1# 26fLF1f<E: F>Ut,,d01'.'R6or:.;-,\:i.o,l.v,efA~~i>EP.s I · vr • x • .x :x AriDRt:osst . . ·••· ' ·.· 

·osti2014~ ! 21Fl..ELEYAT08.¢4:&CS-PRIMARYREC,Al-I.:. . CP> x •• TESTED;3/14/W• · .•.••. 
OW2014Q.: ~WL ELEVATORC4& CS AIS"rERNWfE R~CALL · CR i ~X· ·····I•·•·· TESTED:~/1~116 
{!8{!201:47 · 27FL ELEVATORP4 6; CS FJREHAT({UTPUTc CR · :X 1

• ·· ' · , :fESTED: 3!:1A!16 
i1 ClB020148 ·· 27fLSUPPLYFSD:CT27~tCLOSE!DSTA'r'l1S·•cc: . CT · X ....... .. i;ESil:ED'.2124116 

D&D?.01~0 ;?_:7fl E.:<HA.UST f'SD '2.7-'i CONTROL MODULE CR'.: ::le •.... . • .·•··, TESTED: 2/24/:16 .. 

08:020:1.62 27FL.ELEVC4.~MAC8RM FIREflGHTEiR'SPHONE . .. cc;' Xi: .·· ... ·. Tf:S!ED::3.14ii6 
' iOSD20153 27FL ELEIJ'C~ F!REFIGHT!'?.R'S ?tlON.E', ··• ··•. • CC X · . .. •' T.ESJEO: 3;'41~ o .. · ·· ··: :·. · . 

: I {1&-020154 26PC FIRE P:UMP RI\/!. FfREFIGHIER}S :PHONE: . CC . X:. ... . • TEST!;O: ~14/'jo 
·:.D&0.20155 ELEV GAB C4 SPEAKER 'J'ROUBLEA85 · . CC X ..... . ... ·· TESTED::3Jl:ll1$ 
' OSQ.20156, ELEV CAB C5 SPEAKER1Ht:>UBLE ,"..86 C.G .. ·xc:, ' · · TESTED: 3/3/15 . . 

:>DS020i57 -ZBFil:SUPPLY FSDT2SC.1'CLOS~O STATUS C'f X : TESTED;2124/16 

" >. 
··.· 

· 08020.162 29FL EXHAUST fSD29-3CONTROLMODUILE . .. CR''! X ..... TESTED:2124lJ6 ... 

08020164 . 3'Dfl. SUPPLY FSD :liO~Z CLOSED STATUS .. ···.·.·.•.· CT X , 1 ·rESTED.i2124t16., ·. 

DSOW.166 S1RSUPPlY FSIJ 31•1 CLOSED STAJUS dT ' .X , ... - TESTED' 2124'!6. .. 

OM2016a 3'1fL EXH.l\USTFSD ~1-3 CONTROL MODULE . CR:.' 'X' ·· , 1'ESTED:2124116.. .. 

OS020.1W 32FL:SUPPlYf'SD32-2CLO$ED$TA'TUS ,.,. ···· ..... CT X ··.. TESTED:2/24.t16 

, ,:isa201n s3FLsurPt:YFS0:33-20Las~srATus• · · · ·.~ c.r·. '.x ' · .. ·•· n:sTED;·2f24i16 ···· ··· · · ·· 
, : ·0Stl2017<[ 3$FL EXHAllST FSD 33~3 CQNTRQL.Ti!10DULE: . CR X ........ TESTED; 2l24l1.6 ·· ·•·· 

.· · .• 08020175 34Fl SUPPLYFSD 34~1 CLOSl=P STATUS ... ·•· .. ~·CT . x . I tSTED;l2/24/:16 .. ··.· .··· 
080201760 S<!f'LSUPl"LYFSD'.34•2CLDSEQ"Sf:A.TUS' · ·.·CT X TESTED:2!24/16:c . ·•· 
080201.17 · .34.Ft EY.HAUS:r FSD 34-::I CONTROL MODULE , .GR X. TESTED: 212.4lt6 

·.· .08C·2017S .. 26F[SUPl?Li'(ESb.R!SER;STJl.IR2REl:.".Y . .••.. CR X .. • TES1ED:~m4tt6 
.. 080201.80 .. 2$FtSUPPLY'FS:D'.BlSER!;;TAIR1.REUl'I' ,. • CR:r X: ··Le .. TESIEP: 2124116' 

•• \1$020182 26FL EXHAUST'.fr\NS LOViF SPEEDP..El:.AX .... ·· CR~• X ·c ··· : TE:S'lfED:WWHl 
•: I 09G'20COt 35Fl:: ELECTRICAL ROOM SMOKE bETEC'[O~ ••···• .•. · I SD : ; x .•.. x x TESTED: 2/2311$ .. ~ , _,_ - "·'-

• . Q9C•20005 35Ft:;;E1£~,fP.TOR. S:1:& S2lo0.BBY:SMOKE DE,TECTOR •·· SD X: .:X X. IESJEp;,3.1141J61 RECALLED·: 
09020005 35FL CORRIOOR'.':AT#l35C SMOKE Df:TECTOR : SP. ~ .X. X X rs:;JED;'2123ii6. · 

'~oao2ooor 35Ft.CORR100R·AT1=LEV.::;MoKE.DEr.ecroR · ·. . so x: •x x TEs11::c1:z12s11e .. • · :T; 
i"•l)9020006'. 35f.L ELEVA10RC1·G3LOBBYSM()KE,C'IE.rec:p::m·1. so ' )C I i :x x TESTEP: ~1Bt1.S~ RECAlltED 
I ·09.020009'. 35FLCORRIDORA1#35CSPJIOl:Q';Di;;Tl!;CTOR '·$D l1X x ~ TESTED:7J23116 
09-020~. ·. .. · EL:.EOTRICl\I., ROOM SMOISE:QE~C~R; '•;• SD' : •X ·x. :X.. lESTgD:•2123H6: ·.····· . 
DS020~1RASH~RQOfl'1,SMOK5.DEfECTOR •· ' SD. L~ .• X ::X. TESJEO:Z/23/~6'. · ·: 

•.. 0~00~2: 3Sl'l;GQRRIDOR::Al'1136F'SMOKE.DETECIDR .. ... .. .·.so: .. x; x . x' TESTEO:·,mansr c: J 

00020D1;;i 36Fl CORRlDORATtf36E SMOKE DETECTOR SD~ X '' X .. X TEST;EQ:. 2123/\Bc .. · .... ' 
QS'OZOQ14 36FLEl'.:.EVPffORS1&S2LOE!~YSMOKEDETEC1QR SD' XI , ;x; X JESTED:<Sf,6J1S;REOAl:,lED ·· 
09'02001$ S61:lCORRIDOR AT #3oC SMOKE' 8Ell::CmR,; , " . SD , X. • 'X' X.1 TESTE.D: 2123.'i6 ·· ···. 

· 0902.0016 . !36fLCORRIDOR.A'.f El:EV"SMOl<E·:VETECTOR 1 ... SD .. x:: :x: :J>!;, TE.Sl'EP:t:l23/1i3 ·· · · .. ".. ·• .. 
• ·. 0902:0di7 : 3(ifiJ::El:EVATOR.C1-CS,:t:::05BY.Sl\!lOKEOETECTOFF ''..SD.L J<:: • • 'X X: TESTE0.:,3"1tit1;6,.RECAL&ED. 

·.· [J90:ZODt8 36Ft:Cbf<RID.OR.AT.#36BSMOK):;DEJEQTOR, • so· :X .X :x TESTEP:z12~11a: .... 
:09020019 37FLELEC::rRICALROOMSMOt<EDETECiOR · SO. * :x:·:;c TESTED:2/2;Ji.16 • · . 

. • 090211622" 371ft:OORRl!JORA1I#37E:SMO?<EDETECTOR . . ..so x;: ' x x restED:2f,2~jS:. .. . ii 
.. 0902C023. 37Ft:ElE'v'l'.TOR,S1'&S2lOBB'J'SMOKE.C>8EC·'"fOR SO,: .x . -x x Tl::~.TEDr3!~6J1o,REC.P.U-ED ... 



09020024 37FL CORRIDOR AT #37C SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020025 37FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020026 37FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020027 37FL CORRIDOR AT #37B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020028 38FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020029 38FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020030 38FL CORRIDOR AT #38F SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020031 38FL CORRIDOR AT #38E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020032 38FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020033 38FL CORRIDOR AT #38C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020034 38FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020035 38FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 
09020036 38FL CORRIDOR AT #38B SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020037 39FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020038 39FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020039 39FL CORRIDOR AT #39F SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020040 39FL CORRIDOR AT #39E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020041 39FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020042 39FL CORRIDOR AT #39C SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020043 39FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020044 39FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020045 39FL CORRIDOR AT #39B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020046 40FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020047 40FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020048 40FL CORRIDORAT#40F SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020049 40FL CORRIDOR AT #40E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020050 40FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020051 40FL CORRIDOR AT #40C SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020052 40FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23116 
09020053 40FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3116116, RECALLED 
09020054 40FL CORRIDORAT#40B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020055 41FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
09020056 41FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020057 41FL CORRIDORAT#41F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020058 41FL CORRIDORAT#41E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020059 41FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
09020060 41FL CORRIDOR AT #41C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020061 41FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020062 41FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020063 41FL CORRIDORAT#41B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020064 42FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020065 42FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020066 42FL CORRIDOR AT #42F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020067 42FL CORRIDOR AT #42E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020068 42FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020069 42FL CORRIDOR AT #42C SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020070 42FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020071 42FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020072 42FL CORRIDOR AT #42B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020073 43FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020074 43FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020075 43FL CORRIDOR AT #43F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020076 43FL CORRIDOR AT #42E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020077 43FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020078 43FL CORRIDOR AT #43C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020079 43FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020080 43FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15116, RECALLED 
09020081 43FL CORRIDOR AT #43B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020084 45FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020083 45FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020084 45FL CORRIDORAT#45F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020085 45FL CORRIDOR AT #45E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020086 45FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020087 45FL CORRIDORAT#45C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020088 45FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020089 45FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 



09020090 45FL CORRIDOR AT #45B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020126 35FL SUPPLY FSD 33-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020127 35FL SUPPLY FSD 35-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020128 35FL EXHAUST FSD 35-3 CONTROL MODULE CR x TESTED: 2/24116 
09020129 36FL SUPPLY FSD 36-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020130 36FLSUPPLY FSD 36-2 CLOSED STATUS CT x TESTED: 2124/16 
09020131 36FL EXHAUST FSD 36-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020132 37FL SUPPLY FSD 37-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020133 37FL SUPPLY FSD 37-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020134 37FL EXHAUST FSD 37-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020135 38FL SUPPLY FSD 38-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020136 38FL SUPPLY FSD 38-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020137 38FL EXHAUST FSD 38-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020138 39FL SUPPLY FSD 39-1 CLOSED STATUS CT x TESTED: 2124/16 
09020139 39FL SUPPLY FSD 39-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020140 39FL EXHAUST FSD 39-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020141 40FL SUPPLY FSD 40-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020142 40FL SUPPLY FSD 40-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020143 40FL EXHAUST FSD 40-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020144 41FL SUPPLY FSD 41-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020145 41FL SUPPLY FSD 41-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020146 41FL EXHAUST FSD 41-3 CONTROL MODULE CR x T.ESTED: 2/24/16 
09020147 42FL SUPPLY FSD 42-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020148 42FL SUPPLY FSD 42-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020149 42FL EXHAUST FSD 42-3.CONTROL MODULE CR x TESTED: 2/24/16 
09020150 43FL SUPPLY FSD 43-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020151 43FL SUPPLY FSD 43-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020152 43FL EXHAUST FSD 43-3 CONTROL MODULE CR x TESTED: 2/24/16 
09020153 45FL SUPPLY FSD 45-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020154 45FL SUPPLY FSD 45-2 CLOSED STATUS CT x TESTED: 2/24/16 
09020155 45FL EXHAUST FSD 45-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020001 46FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020002 46FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020003 46FL CORRIDOR AT #46F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020004 46FL CORRIDOR AT #46E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020005 46FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020006 46FL CORRIDOR AT #46C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020007 46FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020008 46FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020009 46FL CORRIDOR AT #46B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020010 47FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020011 47FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020012 47FL CORRIDOR AT #47F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020013 47FL CORRIDOR AT #47E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020014 47FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020015 47FL CORRIDOR AT #47C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020016 47FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020017 47FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020018 47FL CORRIDOR AT #47B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020019 48FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020020 48FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020021 48FL CORRIDOR AT #48F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020022 48FL CORRIDOR AT #48E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020023 48FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
10020024 48FL CORRIDOR AT #48C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020025 48FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020026 48FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020027 48FL CORRIDOR AT #48B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020028 49FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020029 49FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020030 49FL CORRIDOR AT #49F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020031 49FL CORRIDOR AT #49E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020032 49FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020033 49FL CORRIDOR AT #49C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020034 49FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020035 49FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 



10020036 49FL CORRIDOR AT #49B SMOKE DETECTOR SD x x x TESTED: 2123116 
10020037 50FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
10020038 50FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
10020039 50FL CORRIDOR AT #SOF SMOKE DETECTOR SD x x x TESTED: 2123116 
10020040 50FL CORRIDOR AT #50E SMOKE DETECTOR SD x x x TESTED: 2123116 
10020041 50FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3116/16, RECALLED 
10020042 50FL CORRIDOR AT #50C SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020043 SOFL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020044 50FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020045 50FL CORRIDORAT#50B SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020046 51FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020047 51FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020048 51FL CORRIDORAT#51F SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020049 51FL CORRIDOR AT #51 E SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020050 51FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
10020051 51FL CORRIDOR AT #51 C SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020052 51FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122116 
10020053 51FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020054 51FL CORRIDOR AT #51 B SMOKE DETECTOR SD x x x TESTED: 2122116 
10020055 52FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020056 52FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020057 52FL CORRIDOR AT #52F SMOKE DETECTOR SD x x x TESTED: 2122116 
10020058 52FL CORRIDOR AT #52E SMOKE DETECTOR SD x x x TESTED: 2122116 
10020059 52FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020060 52FL CORRIDOR AT #52C SMOKE DETECTOR SD x x x TESTED: 2122116 
10020061 52FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122116 
10020062 52FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020063 52FL CORRIDOR AT #52B SMOKE DETECTOR SD x x x TESTED: 2122116 
10020064 53FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020065 53FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020066 53FL CORRIDOR AT #53F SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020067 53FL CORRIDOR AT #53E SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020068 53FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020069 53FL CORRIDOR AT #53C SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020070 53FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020071 53FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020072 53FL CORRIDOR AT #53B SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020073 54FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020074 54FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020075 54FL CORRIDOR AT #54F SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020076 54FL CORRIDOR AT #54E SMOKE DETECTOR SD x x x TESTED: 2122116 
10020077 54FL ELEVA TOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3116116, RECALLED 
10020078 54FL CORRIDOR AT #54C SMOKE DETECTOR SD x x x TESTED: 2122116 
10020079 54FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122116 
10020080 54FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3115116, RECALLED 
10020081 54FL CORRIDOR AT #54B SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020082 55FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020083 55FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020084 55FLCORRIDORAT#55F SMOKE DETECTOR SD x x x TESTED: 2122116 
10020085 55FL CORRIDOR AT #55E SMOKE DETECTOR SD x x x TESTED: 2122116 
10020086 55FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020087 55FL CORRIDOR AT #55C SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020088 55FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122116 
10020089 55FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020090 55FL CORRIDOR AT #55B SMOKE DETECTOR SD x x x TESTED: 2122116 
10020091 56FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020092 56FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020093 56FL CORRIDOR AT #56F SMOKE DETECTOR SD x x x TESTED: 2122116 
10020094 56FL CORRIDORAT#56E SMOKE DETECTOR SD x x x TESTED: 2122116 
10020095 56FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16116, RECALLED 
10020096 56FL CORRIDOR AT #56C SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020097 56FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020098 56FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020099 56FL CORRIDOR AT #56B SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020126 46FL SUPPLY FSD 46-1 CLOSED STATUS CT x TESTED: 2/24116 
10020127 46FL SUPPLY FSD 46-2 CLOSED STATUS CT x TESTED: 2124/16 



10020128 46FL EXHAUST FSD 46-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020129 47FL SUPPLY FSD 47-1 CLOSED STATUS CT x TESTED: 2124/16 
10020130 47FL SUPPLY FSD 47-2 CLOSED STATUS CT x TESTED: 2124/16 
10020131 47FL EXHAUST FSD 47-3 CONTROL MODULE CR x TESTED: 2124/16 
10020132 48FL SUPPLY FSD 48-1 CLOSED STATUS CT x TESTED: 2124/16 
10020133 48FL SUPPLY FSD 48-2 CLOSED STATUS CT x TESTED: 2124/16 
10020134 48FL EXHAUST FSD 48-3 CONTROL MODULE CR x TESTED: 2124/16 
10020135 49FL SUPPLY FSD 49-1 CLOSED STATUS CT x TESTED: 2124/16 
10020136 49FLSUPPLY FSD 49-2 CLOSED STATUS CT x TESTED: 2124/16 
10020137 49FL EXHAUST FSD 49-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020138 50FL SUPPLY FSD 50-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020139 50FL SUPPLY FSD 50-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020140 50FL EXHAUST FSD 50-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020141 51FL SUPPLY FSD 51-1 CLOSED STATUS CT x TESTED: 2124/16 
10020142 51FL SUPPLY FSD 51-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020143 51FL EXHAUST FSD 51-3 CONTROL MODULE CR x TESTED: 2124/16 
10020144 52FL SUPPLY FSD 52-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020145 52FL SUPPLY FSD 52-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020146 52FL EXHAUST FSD 52-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020147 53FLSUPPLY FSD 53-1 CLOSED STATUS CT x TESTED: 2/24/16 

10020148 53FL SUPPLY FSD 53-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020149 53FL EXHAUST FSD 53-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020150 54FL SUPPLY FSD 54-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020151 54FL SUPPLY FSD 54-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020152 54FL EXHAUST FSD 54-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020153 55FLSUPPLY FSD 55-1 CLOSED STATUS CT x TESTED: 2124/16 
10020154 55FLSUPPLY FSD 55-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020155 55FL EXHAUST FSD 55-3 CONTROL MODULE CR x TESTED: 2124/16 

10020156 56FL SUPPLY FSD 56-1 CLOSED STATUS CT x TESTED: 2124/16 
10020157 56FL SUPPLY FSD 56-2 CLOSED STATUS CT x TESTED: 2/24/16 

10020158 56FL EXHAUST FSD 56-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020159 48FL FSD T48-4 CONTROL MODULE CR x TESTED: 2/24/16 
10020249 48FL SUPPLY FSD RISER T41-2 THRU T59-2 RLY CR x TESTED: 2/24/16 
10020250 48FL SUPPLY FSD RISER T41-1 THRU T59-1 RLY CR x TESTED: 2/24/16 
11020001 57FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020002 57FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22116 
11020003 57FL CORRIDOR AT #57F SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020004 57FL CORRIDOR AT #57E SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020005 57FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
11020006 57FL CORRIDOR AT #57C SMOKE DETECTOR SD x x x TESTED: 2/22/16 

11020007 57FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020008 57FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 

11020009 57FL CORRIDOR AT #57B SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020010 PH1 ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020011 PH1 TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020012 PH1 CORRIDORAT#PH1ASMOKE DETECTOR SD x x x TESTED: 2122/16 
11020013 PH1 CORRIDORAT#PH1D SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020014 PH1 ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 

11020015 PH1 CORRIDORAT#PH1C SMOKE DETECTOR SD x x x TESTED: 2122116 
11020016 PH1 CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020017 PH1 ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
11020018 PH1 CORRIDORAT#PH1B SMOKE DETECTOR SD x x x TESTED: 2/22116 

11020019 PH2 ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22116 
11020020 PH2 TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
11020021 PH2 CORRIDOR AT #PH2A SMOKE DETECTOR SD x x x TESTED: 2122/16 

11020022 PH2 CORRIDOR AT #PH2B SMOKE DETECTOR SD x x x TESTED: 2122/16 
11020023 PH2 ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
11020024 PH2 CORRIDOR AT #PH2B SMOKE DETECTOR SD x x x TESTED: 2122/16 
11020025 PH2 CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020026 PH2 ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 
11020027 PH2 CORRIDOR AT #PH2A SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020028 GPH ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020029 GPH TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020030 GPH CORRIDOR AT #GPHA SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020031 GPH CORRIDOR AT #GPHB SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020032 GPH ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 



11020033 GPH CORRIDOR AT #GPHB SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020034 GPH CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020035 GPH ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
11020036 GPH STE A ENTERANCE SMOKE DETECTOR SD x x x TESTED: 2122/16 
11020037 59FL BOILER ROOM #2 SMOKE DETECTOR SD x x x TESTED: 2/23/16 
11020038 59FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
11020039 59FL FAN SF T59-2 DUCT DETECTOR DD x x x TESTED: 311/16 
11020040 59FL FAN SF T59-1 DUCT DETECTOR DD x x x TESTED: 311/16 
11020041 60FL ELEVATOR MACH RM SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 
11020042 60FL ELEVATOR MACH RM SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 
11020043 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020044 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020045 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020046 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020047 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020048 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020049 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020050 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020051 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020052 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020053 60FL ELEVATOR MACH RM HEAT DETECTOR HD x x x TESTED: 3/15/16, SHUNTED 
11020054 PH2 CORRIDOR AT #PH2B SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020055 PH2B DUCT DETECTOR FAN HP-4 DD x x x TESTED: 3/17/16 
11020056 PH2B DUCT DETECTOR FAN HP-5 DD x x x TESTED: 3/17/16 
11020057 PH2B DUCT DETECTOR FAN HP-6 DD x x x TESTED: 3/17/16 
11020125 59FL FAN AC T59-1 DUCT DETECTOR DD x x x TESTED: 3/7/16 
11020126 57FL SUPPLY FSD 57-1 CLOSED STATUS CT x TESTED: 2/24/16 
11020127 57FL SUPPLY FSD 57-2 CLOSED STATUS CT x TESTED: 2/24/16 
11020128 57FL EXHAUST FSD 57-3 CONTROL MODULE CR x TESTED: 2/24116 
11020129 PH1 SUPPLY FSD PH1-1 CLOSED STATUS CT x TESTED: 2124/16 
11020130 PH1 SUPPLY FSD PH1-2 CLOSED STATUS CT x TESTED: 2124/16 
11020131 PH1 EXHAUST FSD PH1-3 CONTROL MODULE CR x TESTED: 2/24/16 
11020132 PH2 SUPPLY FSD PH1-1 CLOSED STATUS CT x TESTED: 2/24/16 
11020133 PH2 SUPPLY FSD PH2-2 CLOSED STATUS CT x TESTED: 2/24/16 
11020134 PH2 EXHAUST FSD PH2-3 CONTROL MODULE CR x TESTED: 2124/16 
11020135 GPH SUPPLY FSD GPH-1 CLOSED STATUS CT x TESTED: 2/24/16 
11020136 GPH SUPPLY FSD GPH-2 CLOSED STATUS CT x TESTED: 2/24/16 
11020137 GPH EXHAUST FSD GPH-3 CONTROL MODULE CR x TESTED: 2/24/16 
11020138 GPHB AN CLOSET FSD AND SF-1 SHUTDOWN RL Y CR x TESTED: 2/24/16 
11020139 PH2B CONTROL RELAY AUDIO SHUTDOWN CR x TESTED: 3/8/16 
11020144 59FL SUPPLY FSD T32 CLOSED STATUS CT x TESTED: 2/24/16 
11020145 59FL SUPPLY FSD T31 CLOSED STATUS CT x TESTED: 2/24116 
11020146 59FL FAN SF T59-2 POWER DISCONNECT CT x TESTED: 3/3/16 
11020147 59FL FAN EF-T59-26 POWER DISCONNECT CT x TESTED: 3/3/16 
11020148 59FL FAN SF T59-1 POWER DISCONNECT CT x TESTED: 3/3/16 
11020149 59FL FAN AC T59-1 POWER DISCONNECT CT x TESTED: 3/3/16 
11020150 59FL FAN SF T59-2 'ON' MODULE CT x TESTED: 2/24/16 
11020151 59FL FAN SF T59-2 'OFF' MODULE CT x TESTED: 2/24/16 
11020152 59FL FAN EF T59-26 'ON' MODULE CT x TESTED: 2/24/16 
11020153 59FL FAN EF T59-26 'OFF' MODULE CT x TESTED: 2/24/16 
11020154 59FL FAN SF T59-1 'ON' MODULE CT x TESTED: 2/24/16 
11020155 59FL FAN SF T59-1 'OFF' MODULE CT x TESTED: 2/24/16 
11020156 59FL FAN AC T59-1 'ON' MODULE CT x TESTED: 2/24/16 
11020157 59FL FAN SF T59-1 'OFF' MODULE CT x TESTED: 2/24/16 
11020160 ELEV CAB C1 & MACH RM FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
11020161 ELEV CAB C2 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
11020162 ELEV CAB C3 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
11020163 ELEV CAB S1 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
11020164 ELEV CAB S2 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
11020165 ELEVATOR CAB C1 SPEAKER TROUBLE cc x TESTED: 3/8/16 
11020166 ELEVATOR CAB C2 SPEAKER TROUBLE cc x TESTED: 3/8/16 
11020167 ELEVATOR CAB C3 SPEAKER TROUBLE cc x TESTED: 3/8/16 
11020168 ELEVATOR CAB S1 SPEAKER TROUBLE cc x TESTED: 3/8/16 
11020169 ELEVATOR CAB S2 SPEAKER TROUBLE cc x TESTED: 3/8/16 
11020170 60FL ELEV MACH RM S2 PRIMARY RECALL CR x TESTED: 3/15116 
11020171 60FL ELEV MACH RM S2 ALTERNATE RECALL CR x TESTED: 3/15/16 



11020172 60FL ELEV MACH RM S1 PRIMARY RECALL CR x TESTED: 3/14/16 
11020173 60FL ELEV MACH RM S1 AL TERNA TE RECALL CR x TESTED: 3/14/16 
11020174 60FL ELEV MACH RM C1-C3 PRIMARY RECALL CR x TESTED: 3/15/16 
11020175 60FL ELEV MACH RM C1-C3ALTERNATE RLY CR x TESTED: 3/15116 
11020176 60FL HEAT PUMP T60-2 SHUTDOWN RELAY CR x TESTED: 3/15116 
11020177 60FL HEAT PUMP T60-1 SHUTDOWN RELAY CR x TESTED: 3/15/16 
11020178 61 FL FAN SF T61-1 'ON' MODULE CT x TESTED: 2/24/16 
11020179 61FL FAN SF T61-1 'OFF' MODULE CT x TESTED: 2/24/16 
11020180 61FL FAN SF T61-1 POWER DISCONNECT CT x TESTED: 3/3/16 
11020181 PH2B CONTROL RELAY FAN HP-1 SHUTDOWN CR x TESTED: 3/17/16 
11020182 PH2B CONTROL RELAY FAN HP-2 SHUTDOWN CR x TESTED: 3/17/16 
11020183 PH1 UNIT FSD PH1-4 CONTROL MODULE CR x TESTED: 2124/16 
11020184 PH1 UNIT FSD PH1-5 CONTROL MODULE CR x TESTED: 2/24/16 
11020185 PH2A SPEAKER CIRCUIT cc x TESTED: 3/8/16 
11020186 PH2B SPEAKER CIRCUIT cc x TESTED: 3/8/16 
11020187 PH2 LEVEL PH2B DOOR HOLDER RELAY CR x TESTED: 3/8/16 
11020188 PH2B STROBE TROUBLE CHECK BOOSTER PANEL cc x TESTED: 3/8/16 
11020189 PH2B SUPERVISORY C02 /SMOKE DETECTOR CT x x x TESTED: 3/17/16 
11020190 PH2B SUPERVISORY FIREPLACE C02 SENSORS CT x x x TESTED: 3/17/16 
11020191 PH2B CONTROL RELAY GAS SHUTOFF SOLINOID CR x TESTED: 3/8/16 
11020192 PH2B CONTROL RELAY FAN HP-4 SHUTDOWN CR x TESTED: 3/17/16 
11020193 PH2B CONTROL RELAY FAN HP-5 SHUTDOWN CR x TESTED: 3/17/16 
11020194 PH2B CONTROL RELAY FAN HP-3 SHUTDOWN CR x TESTED: 3/17/16 
11020195 PH2B CONTROL RELAY FAN HP-6 SHUTDOWN CR x TESTED: 3/17/16 
11020248 59FL EXH FAN RELAY E-EXH FANS LOW SPEED CR x TESTED: 2/24/16 
11020249 59FL EXH FAN RELAY EXH FANS LOW SPEED CR x TESTED: 2/24116 
11020250 59FL FAN T59-26 POWER DISCONNECT CT x TESTED: 3/3/16 
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.O~r~ts\l.:•I ntl aft; 12lNiA OP, OFail 
TrQi,ip]a W/flQ :;ilc 18]N~;A OP OFali 
Elatt~rYNtil. . ON/A [8JP []Fail 55 
Battery t;a,beled ONiA: 18]P Oi=:ail 
Bat!.,:i~ Expir~s []N{A ®P. 0Fail 4/20ltl 

LQ~t1dh2 
Nurnb~t bociSt<;i~ tested 
Sho'rtNAC Troub.le 
o:P?A· NA~ TrdubJe .. 

: Grotind Trou~le · 
f\!:\).Voliag~ . 
H<.!tterJ: Vo!tage: 
8?~1yl.oad '.(est• 
'0pe~tew/n9~.lc. 
Tfoupfe:~:V~,i:iq~ ~(,c, 

· Ba~~fy NH , ·. 
1,B0!1tery La~t;:letl 
1j3aUE;l)i ~p~r~s: 

Loc:atiqr{~. ... , 
Number, boQ$terliilstei:I 
$hortNAC Tri:iLI:bl~ . 
Opan r~AJJ '.fio4.()le . 
· Groundi!Jro(ll:Jl13 .. 
iVCVc~gei 
'Bartel)• 1Voltage 
BaU.E!J)l'.~t~,tlT~t 
Op~~~,wi ino ale.. 
Troubte.wlno a/c . 
81'!t1eiYrvH·····.· .... 
B11t1eri Labeleq 
~atfet:Y EXplre$ 

I ' • ' - - -

L~~a~on4 , .. . .. .·.·· ., ..... . 
Nutnperboostertes.ted · 

)3hCiiitNAQTroj.ib1ei ···· " 
'r)pian~ACT(oJ.JbJ~ 
GrpundTrouble · 
At; \fol\aa~ •.. 
Battery \f Plti3)_te .... 
B~neryLqai~1··i;~t 
Op~f'aie v\lt n'o1 a/q· 
~troLJblew/'rfo,a'(c 

, '.a~ttefy NM'.·· 
J3~tter.Y L~~l~q' 
'B~~eN~~ir~ 

B3ELEC.HM 
NODE:3· . 
l81Ni'.A ClPass · 0Fail 
181NtA [JPas;, []Fail 
lfilNtA DPass . DF'ail 
®NlA. 0

1

P~ss OFall 
181NtA []paS$ Otail 
ON/A 18li;>ass ITJFail 1Z,6 
{;gN/A · I'.]Pess [Jf:'ail 
IZJNIA DP.as5 Oe¥1 
ONlA ®Pass Ofai.I 55 
ONtA lZJPass Ofail 
ONtA l8];flass IJfi3ll joi201a 

· l (ron b RJ~E) ~L£6, R1w1 · 
NO!JE4: . . ..... · ... 
~~tl'!.c O!Pas5 • Dfa!I 
~N;r;c,, Of'ass OFaTI 
181f\11t\ DPa~s • E:Jf'aH 
~NIA Opass OF:~i! 
!&JNIA, OP13ss EJ!'<i!jl 
Di\liA l8]Pass ['.Wall 1'2,.6 
f:Slwfl;.. 0Pass []F.iil 
~N!A; 0Pass tJFall 
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~at~f)'/Vi:V . ON/A tzie · 0Ff!il 5~ 
B .. ai~e ...•. tY·L."P'el~.···· 0. N.~A'. ' r8J .. i;>• SJ~E1il . .· ·· 
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01030163 20FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030164 21FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030165 21 FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030166 22FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030167 22FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030168 23FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030169 23FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030170 24FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030171 24FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030172 25FL STAIR 1 WATERFLOW WF x x x TESTED: 917/16 TIME:< 90 SEC 
01030173 25FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030174 26FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030175 26FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030176 27FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030177 27FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030178 28FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030179 28FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030180 29FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030181 29FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030182 30FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030183 30FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030184 31FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030185 31FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030186 32FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030187 32FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030188 33FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030189 33FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030190 34FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030191 34FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030192 35FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030193 35FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030194 36FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030195 36FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030196 37FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030197 37FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030198 38FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030199 38FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030200 39FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030201 39FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030202 40FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030203 40FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030204 41FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030205 41FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030206 42FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030207 42FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030208 43FL STAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030209 43FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030210 45FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030211 45FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030212 46FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030213 46FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030214 47FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030215 47FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030216 48FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030217 48FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030218 49FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030219 49FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030220 50FL STAIR 1 WATERFLOW WF x x x TESTED: 917/16 TIME:< 90 SEC 
01030221 50FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030222 51FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030223 51FLSTAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030224 52FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030225 52FL ST AIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 



01030226 53FL STAIR 1 WATERFLOW WF x x x TESTED: 917116 TIME:< 90 SEC 
01030227 53FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030228 54FL STAIR 1 WATERFLOW WF x x x TESTED: 916116 TIME:< 90 SEC-
01030229 54FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030230 55FLSTAIR 1 WATERFLOW WF x x x TESTED: 917116 TIME:< 90 SEC 
01030231 55FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030232 56FLSTAIR 1 WATERFLOW WF x x x TESTED: 916116 TIME:< 90 SEC 
01030233 56FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030234 57FLSTAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC-
01030235 57FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030236 PH1STAIR1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030237 PH1 STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030238 PH2 STAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030239 PH2 STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030240 GPH LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030241 GPH LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 -
01030242 59FL STAIR 1 WATERFLOW WF x x x TESTED: 917/16 TIME:< 90 SEC 
01030243 59FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030244 26FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030249 81 LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 917116 TIME:< 90 SEC 
01030250 81 LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030376 CL LEVEL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030377 CL LEVEL STAIR 2 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 -
01030378 3FL STAIR 2 WATERFLOW WF x x x TESTED: 917116 TIME:< 90 SEC 
01030379 3FL STAIR 2 VALVE TAMPER VT x x x TESTED: 917116 TURNS: < 2.5 -
01030380 4FL STAIR 2 WATERFLOW WF x x x TESTED: 917116 TIME: < 90 SEC 
01030381 4FL STAIR 2 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030382 5FL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME: < 90 SEC 
01030383 5FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030384 6FL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME: < 90 SEC 
01030385 6FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030386 ?FL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME: < 90 SEC 
01030387 ?FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030388 8FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030389 8FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030390 9FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030391 9FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030392 10FL STAIR 2 WATERFLOW WF x x x TESTED: 916/16 TIME:< 90 SEC 
01030393 10FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030394 11FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030395 11FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030396 12FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030397 12FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030398 14FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030399 14FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030400 15FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030401 15FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030402 16FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030403 16FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030404 17FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030405 17FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030406 18FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030407 18FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030408 19FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030409 19FLSTAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030410 20FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030411 20FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030412 21FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030413 21FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030414 22FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030415 22FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030416 23FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030417 23FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 



01030418 24FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030419 24FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030420 25FL STAIR2WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030421 25FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030422 26FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030423 26FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030424 27FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6116 TIME:< 90 SEC 
01030425 27FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030426 28FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030427 28FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030428 29FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030429 29FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030430 30FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030431 30FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030432 31FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030433 31FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030434 32FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030435 32FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030436 33FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030437 33FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030438 34FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030439 34FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030440 35FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030441 35FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030442 36FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030443 36FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030444 37FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030445 37FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030446 38FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030447 38FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030448 39FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030449 39FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030450 40FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030451 40FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030452 41FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030453 41FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030454 42FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030455 42FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030456 43FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030457 43FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030458 45FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030459 45FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030460 46FL STl\IR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030461 46FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030462 47FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030463 47FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030464 48FL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030465 48FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030466 49FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030467 49FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030468 50FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030469 50FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030470 51FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030471 51FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6116 TURNS:< 2.5 
01030472 52FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030473 52FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030474 53FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030475 53FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030476 54FL STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030477 54FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030478 55FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030479 55FL STAIR 2 VALVE TAMPER VT x x x TESTED: 916116 TURNS: < 2.5 
01030480 56FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 



01030481 56FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030482 57FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030483 57FL STAIR 2VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030484 PH 1 STAIR 2 WA TERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030485 PH1STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030486 PH2 STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030487 PH2 STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030488 GPH LEVEL STAIR 2 WA TERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030489 GPH LEVEL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030490 59FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030491 59FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
01030494 26FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030495 81 LVL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030496 81 LVL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030497 L LVL STAIR 2 WATERFLOW WF x x x TESTED: 917/16 TIME:< 90 SEC 
01030498 l LVL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030499 60Fl STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030500 60FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS:< 2.5 
03020139 MR 85 LVL STAIR 4 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020140 MR 85 LVL STAIR 4 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020167 MR 84 LVL STAIR 4 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020168 MR 84 LVL STAIR 4 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020185 MR 85 LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020186 MR 85 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS: < 2.5 
03020187 MR 84 LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020188 MR 84 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020189 MR 83 LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020190 MR 83 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020191 MR 82 LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020192 MR 82 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020193 MR 81 LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020194 MR 81 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020195 MR L LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020196 MR L LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020197 MR CL LVL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020198 MR CL LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020199 MR 3FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020200 MR 3FL STAJR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS: < 2.5 
03020201 MR 4FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020202 MR 4FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020203 MR 5FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020204 MR 5FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020205 MR 6FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020206 MR 6FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020207 MR 7FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020208 MR 7FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020209 MR 8FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020210 MR 8FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020211 MR 9FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020212 MR 9FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020213 MR 10FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020214 MR 10FLSTAIR6VALVETAMPER VT x x x TESTED: 9/8/16 TURNS: < 2.5 
03020215 MR PH LVL STAIR 6 WA TERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020216 MR PH LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS: < 2.5 
03020217 MR 12FL STAIR 6 WATERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020218 MR 12FL STAIR 6 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020245 MR 83 LVL STAIR #4 WATERFLOW WF x x x TESTED: 9/8/16 TIME: < 90 SEC 
03020246 MR 83 LVL STAIR #4 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020247 MR 82 LVL STAIR #4 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020248 MR 82 LVLSTAIR#4 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020249 81 LVL STAIR #4 WATERFLOW WF x x x TESTED: 9/8/16 TIME:< 90 SEC 
03020250 81 LVL STAIR#4 VALVE TAMPER VT x x x TESTED: 9/8/16 TURNS:< 2.5 
03020462 MR81 LVLSTAIR5VALVETAMPER VT x x x TESTED: 9/9/16 TURNS:< 2.5 
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JohoG11t 
Ru~hesGillOqc;:rlr.ln~ . , ... 
Jl;\00 $outh Ma,ln Street,. $\Jil~,215' 
~vvaln'-lt cree.k, cA 94q9P:, .. · 

Qeh!i;.F . .Shaf!agpe( 
!)4a:ne MorrisLLP 
?!)ea(TQwer . . . . , . 
Opf: [\narke.t:P~z.a:, Suit.a 2200:. 
~an f rariqi&:o, G:A 941P~~ 11141 

Re: $fre. EXcayatfon a_t Utili~es~ ~AE't~co,p~ 
Tlw~men~i~rn Tow~~ ' · ·. · 
:Stl,1' JIJUs:Sl()fl St. 
Saf'lfra~i:isco, CA.941Q5.· 

JNi 1 o-4094.01 . - ' - . . . 

• o~iilrMr.GiHarid Mr.Sh~nagheri 

-All~~'nl1: u~~d::& th;,_11.:.L; f1~~­
~9-~.'cqif1m;l!-f'c.f.:!i :5:~16111 , 
P:.~>i~~~~'6'l ~~o~ . 
t G!iO:i>i~Jl~OO ' 
f$q~.~$qis 
~~~~1_t_~~ . .1trfr} -· 

!~ ~ccordance .,1mh1yoof r~~.as~ A!lana .B.uiclf & Eie~~ l?c; (ABBAE)Js pl~a~;;d fo! p~~ykie a description pf !he 
t~$t1M scop~ fgr excavati9n· around ullJi!ies at the Mille('lniurn Towers, l9oat~ct;.i3t ao1. Mlsslctn. Street in Sl'in 

. Frn1c;isoo, CA The descftptiphof th!? SE!TVjteS is .il')lendei;J: as ag2rferaloqUii"1a·of.s.er.lioeS ti:\at will .. ~~ pertPrmed 
. bo sl~EJ;:.fl.!rtller · inv~stlgfjt\pn' majl b~ requjte;d. Al!. ~d~illo9al. se1vices \;,rj]j 1 ~e: qlsci.ls!J'ed ~et>~•een, .t~e attorneys' 
'rerpre$entf}tlve;. test1.n~ ~f!ltac;tor, and Al313.f'.E manageri~I sti:iff to discpss. tM e~~r1,t PF investigation, Pl~a~ 
idis!fit\Ut~ t(lsllng pr9tq~I to the. managem,en~ ahd con~ai;tor in erffortst9, ?ssM tli~m With their nofi~s, for testing. 

Destl'u~ve.testing ~roj~t;fudi:dat~' (Su~ject t<:iphap~ge} ............• 
1; 'PT aJidJwa,ter testf f]g is ~l,i$1J~ly s~he~J.,lled fo.iTE:JJI,:' 
2~ /Wofkd,ay, schedul~:, . . · · · \ ·· · · ·· 

·,• 7;01 am set.:up forDJ; , . . . . . . . . . ... · . 
• ~ .s;oo arn,~'4:1'5 pm)JT(1"-nourbJ'E!a~ forluncti) . 
• 4:1'5 Pf!l:: 5~00 pfTl.terriporarily.~lose l.lP all ST' areas; 

- - -.- - - - - • ~ < • • ' • - -r - - : : '- CC • ~I• • • ' '· • "' - : ' • - _, 
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GENERAL SCOPE ... 

G:ri~U;3 ctor to, provkle ~al:®S: ;;ina co:°'trol ~a alhbuilding components ~i;:he~ul~d f1:1r 1t1;?stlng. Prlor to. start of 1he 
· t~s~t\9, a respqf"l$iple coritraglg(s f'epr8$eMaliv~.wtll meet yiit1\ owqe(~rl;lpres~nt~ii:-!~ to idennfy geneiattest 
lpe<ation~, review testing C1no .forehs)c, ~1111es1:igatlQh r~uire~nts 1 ~no si:J:iedtde arnvafan~ setup ofall. necessar)'J 
e:,gqlplJ)~ritpriC!r \o the first d~V i;if~e~tlng~ T!:iWn9 Includes 3cccess. to pyilding ext~rlor af tneo gn:alnd level;, 

· 1 "· ·coiitractor is1o coordinate Jestifig Joc<itions an!;l. pr\:lced'ures 1c..:riti:li building; ma.n~gement 
!-.-' '/ • - - • 0 - :. :· .- .. -' - '_ -·, - : - '_,-=---~ - .' I - '1,. _· .- o - - - _' -_-'.,_., ' " "'( :::, __ •;;_ =:' _;_ - , ':,_ - - .-' '.° ·,' - ' - _''_ - '- '.-

2.,; Picnrli:!e • aquipfoenl for :irwesligatfoiy as requited·.· t(J i;i~rl-;qjisli .cbncr¢te $id evJCi:lk. excavate dirt;. Pr6VitjE< 
~horfng, re@ve 9r store din as ne~essary .. · · .·· .... · ··.·· .• . . •. . . · . . · . . ·. •. . ·.· ' . . · 

s. E.f[~tiv~JY,9ornmµnicafe witl1)oc<ll h4il<;lf!ifl offl9i~.ls to secure tife nec~.ssal)' perrnlt~ r~gulrecj !qr testlr;g 
and rep;airs;To!s 1inc)lidestlv9 e:C:~\l'afiofi: 'S.\r:i9lacic:¢$s1 pec!i;i~tilan tr~:fflc, buil(i..back; a,qg. any cit!;ter i,tl?:in~ 
include~ itJ this scop~·ofwork: Coofdin$te,v1i1h ~?&~ a.s ne~tled. · · · · 

.4:. .GontFactotfo have· ~'V:i;A .. )n$p~tf9n ~rf~rrned' prior ki the s!arf of ~he ~<t.ilYF'!tlofliO ;;i:¢pi@tel;j map oi.Jt. 
th~ utility line~. ' .. ·· . ' ' ···.·.. ....•. . . ·. . . . ·. . . ·. . . .. ... ' ·. . . .. . . . 

5 ·· · 
1

9lattji nate i11!~h retail fon~htstha~;,~ill: be affected. p,rlpr'hJ ~our sta~ if ate: 

6. c;~ntractci~ t<t,provide proper debris 1p,[otect!on fon~n pern9ri~I tif¢~e(ty intludingiyehitles 
c - • -- • .:' ' I ,, ol -. . ·. ': ''., I --~, - - ': ·,' - • _, :- • • I: ' - '., - . ".· .1 ; ' ' . ·_. - ' - - - - ~· ' :-:, . • - . : ·:· ~ ' - ,_ - -' : - ' 'c ,. ' . . .. _- ,- -- :~ '. '. - - ' ' 

PrQvid§: 9.11 ne~$~q rri!l.t~fi:a.ls 1o p:rn:1perly· r!3Pair and r~?tpr.:;•all wort< ~(ea:sJo fuatchexl;>tjrig ~j{fe·~(al~~· 

B. cnlltra~~r tope~o~rnllnd¢rth~ airecii~t\ pffue constdtatittlt each ;re~pedive toGa1:iof!, 

9, ·~~pt[actt>: ~~s w ll~ avJ<ire ~ aJl~u1mfyshut~o«s pop( to e~C<!,~atl~h- it\l~t~claci . .,s ~a11i efec1rk2t fl!<e • 
1 spnnrJer, lflilfll:l!Pfl,.'l'i'a1er, ett~ · · 

to, Pf~pa(e tr~cies Q.,e-i eleciric13I, ploi!16Tng; ~1~comi:nt1~J¢atrq!l}: th}M w!~ be.~ypil~b.1e fbr <',lny possfbif:! 
errrerg~~cy rep~icy maH11~y ~e needed dut19g1 Of0alt¢r tije ~~a\(aflpn;, · . . .... · . . . . ·. . · 

11; Temp0rarily close and· pr~te¢t. festing kii;,'!~fo~s at ttie end ofe:;ich w{lrlp:lay Rrior tq lf;!(;l'{ing the' ;;lte·~ 
• ·--· __ ,' · '· - - - "·· ' ' ''' o--- -- ·-·"'-- ,, ,,, _-, - , : ' ,, ,- - - :, ·.-'--' ,. I" 

.gX¢AVATION .AT EXISTINGUTILITIESi 

A8sA8iA,1l.o~serve .. exc~vatli:ui~ at ~,areasaro.i.1nd the perimeter ofth~ bt1ik.ling, wh1~hlnclu~e.s <)ppr:dxlro~te1y· 1.o 
Jn ilMdl;la:f. uti!ity 1ipes. These lines iliril~~e sh:irm <:lrid san[tary drain.~ .• fire:, d9rn&\tic wat:e r;. a[Jdi ... ,h~.lltai .. g.a ~,. 
' Contrai:;tci~ is r9spog~l~f>l~ f~r ffiakirig all .tf'I~, n~:ressary. arrangern~nts in .o.rd.e;f to P1?1fbfrri: ~11. e;>;qav?:ti!Jq&~ iii ·iJ.· tim~iy 
··~Ol9f!,.~xeav?pg'n~,~~·i!':·oeei:I ti:l.~}(t:Eln.~t~t .. ~sI 3.feet.WitJ~~t~.~fl theIJ1~fl<ed tlti~i¥1ir1e~ ehdl1approidmately;,'l0 
(eet av-.!f:N from ~he .. bul(di,rlg. ]11,eroo~tr~r:~cir s?9uld ·9~ prepared't(l e~i;:av~te appf!?~•rri1;1t9lyJJ.feet ~eep, Jiep~nd1ng 

.. ~t1 th1ll99;;itjqtJ c:J•fthe uti~)y·l.iqes~T~@1~1JflfE! crrcµrnf~i,~nce ·of ;the i;iU!itie~.f1.e.~qsJ9be ~xposec1.· Belo\,\/ ls a n'iap o~ 
~heutl!lti~s: ~1itlph12ti;;~ t!iat:ll:hiJW :tfiE!:ga.j'agea[!i:i1 ITTl'er;.it viev's atJhe t~ting lqga.tlons: · 
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Lltn1~es:. Excav~tfci'\ 1 

~m~~niom 'f~e~ , .. 1 •. • ..• ·• •• • .. •· .• . . • •• • • . • ••. · • • • •.... 

M~iat1onlS~ttl~ni.ei1t Cottilll~f!lt~f;l~n~ E~JdeQ~ .c9dfj~ 111~. am;i 11,52 
~r;~~~6&i1~.~o1rs . 

ra~;z¢s 



IJIJJttle:!i ExcJiV<Ji!Ort 
·MDlennii.1111 Tow9:rs • .· . . ... · 
r.1ediation/Sett!emerit comm~i11!=a~ioris l:vidimce Ci>des 111s.ind11s2 

uf>:.:1 

NovemheT15, 2D16 
· · · P~ge3 of!i 



VP~1 Beale Street Elevatjon: Storm, Sanitary and Natural 
Gas 

UtlUtl'fs E;<(!<lyatltin 
M!llenn!!lm Towe~ 
~,edfationfSettlfiment Communications EvldE!ncE!Codes 1119 and ·1152 

);. 
.. ·· .. ~ .. ·.z::.: 
· .. ~ 

~.-•. 

!'IC!vember 1 :;, 2011! 
.Page 4of9 



l)P-1 Beale Street Elevation: Ga.ra9e View 

Utllilles Exeava1:foli 
IAill<#rltllllr!l TdW<#IC$ . . . . . Nov~mb!!r 1.ii, .201 e: 
fJleatation/Settlement<:ommunicarnms Evidence Codes 1119alld1152 Page sots 



UP".2 Fremont Street Elevation: Garage View 

[JP-3 Mission Str~et Dome~tic Water and Fire 

Utilities .Exeavatlon 
Millennium Towe..s 
MediationfSeltlefrumt C<J1mntmications Evidence Ccides 1119aml11S:t 

November 15, 201 s 
Page •5 of9 



UP-4 MissiQn $treefEfevation: Storm,Sanitacy 

Utllities Excav.atlon 
Millennium Towers 
l.lediation!Settlement Communications Evidem::e.Codcs 1H9 a11d t1'S2 

Nolrember 1 !i, 2Q1 G 
Page- 7 of S 



Please donlhesit~e \o contact mt'.! if Hi ere aril anyguestions. 

Sincerely, 

Utilities Excavation 
Milh-1t111ritm Tawarn 
Medl:ation/Settrement Communieation<; Evidence Qq!f~i> 11'1$ anc! 11'.52 

Naitfrmbll'! 15, 201S 
· Page 8 of9 
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R:c~~rto.He~gandeZ:' ... , , 
Fqreinslc Sfll"i,(ices 1\-lan~gef 

cc: Karim A.Ilana 
Eugene $uf~ 

OWltl~~ J:l;6ivittirii\ · 
~jlUe.q/;il!il)l Tc\#ls . . . . . ·.•. . • ·. . •.. . . .. • .. · .. · .. 
111edlatfol)1Settlern<itrt Coil)m1.ir1!,:.3fi6ns E.11lile!i~ coi:iei> fit (l· ana.nsz. 

Novemoerf5,201~ 
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City and County of San Francisco 
Department of Building Inspection 

Mr. Denis F. Shanagher, Partner 
Duane Morris LLP 
Spear Tower 
One Market Plaza, Suite 2200 
San Francisco, CA 94105-1127 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

November 29, 2016 

Via E-mail: dfshanagher@duanemorris.com 

Dear Mr. Shanagher: 

Please transmit a copy of all monitoring data obtained to date by Patrick Shires through his 
geotechnical investigation at 301 Mission Street to DBI Principal Engineer Hanson Tom by 
December 1, 2016. As you know, Mr. Shires agreed in his September 29, 2016, letter to 
Director Hui to provide such reports on a monthly basis. To date DBI has not received any of 
the promised monthly monitoring reports. 

Thank you for offering to have Mr. Shires come to DBI to discuss the status of his geotechnical 
investigation, preliminary findings, and other data and findings related to building safety on 
December 14 at 10 a.m. We will schedule the meeting for the proposed date and tfme at DBI. 
Please note that a meeting or meetings, while useful, do not take the place of the promised 
monthly written reports. 

Thank you in advance for your much appreciated continuing efforts to work cooperatively with 
the Department of Building Inspection on its 301 Mission Street investigations. 

Sincerely, 

Tom C. Hui, S.E., C.B.O. 
Director 

OFFICE OF THE DIRECTOR 
1660 Mission Street- San Francisco CA 94103 

Office (415) 558-6131 - FAX (415) 558-6225 
Email: Tom.Hui@sfgov.org 

----·-·---·-··--·-·-·-·-·-·········· ... ---- ------ --- ------- - ----



Member, Board of Supervisors 
District 3 

November 16, 2016 

Professor Jack P. Moehle 
Civil and Environmental Engineering 
University of California Berkeley 
775 Davis Hall, Berkeley CA 

Dear Prof. Moehle: 

City and County of San Francisco 

AARON PESKIN 

Thank you for your initial willingness to participate in tomorrow's hearing at the Government 
Audit and Oversight Committee. As you know, the details of the review and approval process of 
both the 80 Natoma and 301 Mission projects have profound implications not only for the safety 
and habitability of existing high-rises in our downtown core, but also for future developments in 
this seismically vulnerable area. 

I understand that you are no longer willing to attend the hearing. As I relayed to you in our 
phone conversation earlier this week, I have directed our City Attorney to draft legislation 
allowing the Board of Supervisors to subpoena you and any related documents in your 
possession relative to the 80 Natoma and 301 Mission projects, including correspondence with 
peer review panelists, as a result. 

I believe that your institutional knowledge of both of these projects, as well as your familiarity 
with the civil and environmental engineering requirements necessary to ensure state-of-the-art 
building standards are critical for the City to consider as we move forward with our own policy 
reforms. 

I hope that you will reconsider the valuable role that you can play in assisting the City with these 
reforms, and I look forward to eventually working with you toward that end. 

Ba_;tL 
Aaron Peskin 
San Francisco Supervisor 
District 3 

City Hall • I Dr. Carlton B. Goodlett Place • Room 244 • San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554 - 7454 •TDD/TTY (415) 554-5227 •E-mail: aaron.peskin@sfgov.org 



Member, Board of Supervisors 
District 3 

November 16, 2016 

Tom C. Hui 

AARON PESKIN 

Department of Building Inspection, Director 
· 1660 Mission Street, Sixth Floor 
San Francisco, CA 94103 
CC: William Strawn; Lily Madjus; Erica Major 

Dear Director Hui, 

City and County of San Francisco 

Thank you again for your cooperation thus far in the ongoing hearings on San Francisco 
building standards in seismic zones, as well as the specific safety review process for the 301 
Mission Street project, otherwise known as the Millennium Tower. 

In preparation for tomorrow's hearing, I wanted to follow up on any progress that the 
Department of Building Inspection (DBI) has made relative to securing and compiling relevant 
documents from key points in the 301 Mission vetting and approval process. 

I have reviewed a screen shot of a revised January 2006 letter written by Hardip Pannu, one of 
the experts tapped to review the structural safety of the 301 Mission project. A reference to 
correspondence dated August 30, 2005 is included therein, but this 2005 correspondence is not 
incJuded in the previous data dumps that you have transmitted, to the best of my knowledge. 
Please produce this or explain its absence. 

I am curious as to why there is no documentation that DBI formally retained the services of 
either Mr. Pannu or Professor Moehle specifically as peer review panelists (as opposed to 
consultants) or any documentation delineating their anticipated scope of work. I am also 
curious as to why there is no letter confirming that DBI engineer Hanson Tom directed or 
requested peer review panelists Mr. Pannu and Professor Moehle to include the Transbay 
project in their review and analysis, as indicated in Mr. Pannu's January 2006 revision of the 
August 30, 2005 letter? By way of understanding the review timeline, please explain whether 
Mr. Pannu and Professor Moehle were hired before or after they did work for DeSimone 
Consulting Engineers? 

Finally, I am .still waiting for the four volume foundation permit application for the 301 Mission 
project, dated May 24, 2005 and prepared by DeSimone Consulting Engineers for the 
Department of Building Inspection, referencing Project 4069. At our last hearing, we touched on 
the practice of keeping original hard copies of key documents like permits, charge letters and 
permit applications, much like marriage or business license applications. I wanted to confirm in 
writing what the Department's practice has been with respect to these documents and whether 
or not you have retained the actual letters themselves, as required. 
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Please let my staff know if we can expect these documents or written responses to these 
questions within the next week. 

Thank you again for your cooperation, 

Aaron Peskin 
San Francisco Supervisor 
District 3 



City and County of San Francisco 
Department of Building Inspection 

MEMORANDUM 

DATE: October 31, 2016 

TO: Naomi Kelly, City Administrator 

FROM: 
/~ 
~ 0 Tom C. Hui, S.E., C.B.O. 

Director 

SUBJECT: 301 Mission Peer Review 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.8.0., Director 

Given the many questions Supervisor Peskin directed to DBI at last Friday's hearing on when we 
may be able to inform him that we have the technical peer review experts onboard we need for 
the independent peer review work, I am writing to ask you to expedite this process. 

Even if we might be able to recruit immediately only some of the peer review expertise fields, I 
urge you to move forward so that we might begin, for example, review of at least some building 
safety aspects of the newly-released Hamburger Report. Perhaps the first thing we can get the 
peer reviewers to do -once they are on contract with the City - is to focus on what they need to 
reach an initial conclusion about general building safety (vs. imminent public safety threat), and 
focus their first efforts on this. 

While I do understand the complexities involved, and the time these types of consultant 
contracts can take, I do hope we can speed up this process ASAP - and let the Supervisors 
know as soon as we have a definite date. 

Thank you, as always, for your support and assistance. 

cc: Mayor Ed Lee 
President London Breed and Members of the Board of Supervisors 
Department of Emergency Management Director Anne Kronenberg 
Ron Tom, Assistant Director 
Ed Sweeney, Deputy Director, Permit Services 
Dan. Lowrey, Deputy Director, Inspection Services 
Taras Madison, Deputy Director, Administrative Services 
Hanson Tom, Principal Engineer 
Gary Ho, Structural Engineer 
Lily Madjus, Communications Officer 
William Strawn, Legislative and Public Affairs Manager 
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City and County of San Francisco ·· 
Department of Building Inspection 

Angus McCarthy 
President, Building Inspection Commission 
1.660 Mission Street, Suite 600 
San Fra~cisco, CA 94103 

October 27, 2016 

Dear President McCarthy and Members of the Commission: 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

Per the discussion at last week's ·regular Building Inspection Commission meeting, where you 
requested more details on what DBI has been doing to address the settlement issues at 301 
Mission Street, please note the following: 

Generally, as you know, DBl's overall mission is to oversee the effective, efficient, fair and safe 
enforcement of the City and County of San Francisco's Building, Housing, Plumbing, Electrical 
and Mechanical Codes, along with Disability Access regulations, as applied to the more than 
200,000 residential and commercial buildings in the City. Through a long-established complaint 
process, any San Francisco citizen can contact DBI with a concern, which may trigger an 
immediate inspection of any alleged building code vio.latfon and related life safety hazards. 

Our housing code protects renters and homeowners from a wide range of reported habitability 
issues. Our building safety work includes responding to. structural integrity and imminent public 
safety hazards from possible structure collapse following severe fires,- as well as being among 

. the City's 'First Responders' following an earthquake and/or natural disaster. 

In addition to these broad building safety responsibilities, DBl's core services includes oversite of 
building code compliance through three specific activities: (1) to review plans and designs 
developed and stamped by licensed, registered architects and engineers hired by project 
sponsors for compliance with building code provisions in effect at the time the plans are 
submitted for review; (2) to conduct. site inspections to verify that the performance of 
construction work is in accordance with approved plans; and (3) to address code compliance 
issues raised through complaints submitted by San Francisco residents. 

301 Mission Street's Building Permit Process (2002-2009) 

DBI provided a careful and thorough review of the 301 Mission Street building's permit 
application from 2002 to 2005, che·cking to ensure that the plans .conformed to the requirements 
of the 1998-2001 San Francisco Building Code - the code in effect at the time the ori'ginal 
project application was filed at DBI. This project consisted of a 12-story mixed-use building, tied 
to a 58-story concrete tower of more than 400 residential condo units, with a mat-slab foundation 
and piles that go down approximately 90 feet into Bay mud. After DBl's issuance of the 
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Certificate of Final Completion (CFC) and occupancy for the 301 Mission project in 2009, the 
project's immediate ·neighbor, the Transbay Joint Powers Authority (T JPA), as part of its 
construction of the Transbay Transit Center, installed an impermeable wall around the entire 
Transit Center site that reaches down into the clay layer substrate. In addition, along its property 
boundary line with 301 Mission Street, the TJPA constructed an approximately 30-foot wide 
buttress wall that goes down to bedrock, approximately 200-feet below grade. 

The engineer of record submitted plans for this project as a code-prescriptive design building, 
which meant the project would adhere strictly adhering to design and construction requirements 

· set forth in the 1998 SF Building code (SFBC). The SFBC provides the minimum code 
requirements -though more restrictive than State codes to help manage the City's unique 
geography, topography and location adjacent to major earthquake faults -- developers must 
follow when constructing their buildings. DB l's role in this process is to ensure they do this by 
reviewing the plans and addenda submitted during the plan review process. · 

At the time DBI was reviewing 301 Mission, DBI did not have the authority to require the 
developer to retain a geotechnical engineer as prescriptive code requirements .-the design 
submitted for this project-did not require it; however, DBI did negotiate with the developer and 
persuaded the engineer of record to retain a third-party structural engineer, and a highly 
respected academic with seismic expertise, to review and approve the addenda produced by the 
developer's retained licensed experts. 

The peer-review panel members were: (1) Jack P. Moehle, Ph.D., PE, a nationally recognized 
U.C. Berkeley engineering professor with expertise in the design and behavior of structures with 
emphasis on seismic performance of concrete buildings and infrastructure; and (2) Hardip S. 
Pannu, S.E., a Principal in the enginee.ring firm of Middlebrook & Louie. The developer's 
engineer of record rejected DB l's explicit request to fund the addition of a geotechnical engineer 
to this peer-review panel. Nonetheless, Professor Moehle issued a letter to DBI dated January 
29, 2006, stating: "On the basis of my review, it is my opinion that the foundation design is 
compliant with the principles and requirements of the building code, and that a foundation permit 
can be issued for this project." 

From January 2006 (project construction start) to August 2009 (certificate of final completion 
issuance), DBI conducted more than 500 visual site inspections, in addition to hundreds of. 
special inspections conducted by third-party experts hired by the project sponsors to review 
Building Code-compliant installations of specific technical building components. The purpose of 
all of these inspections was to ensure that the general contractor's construction activities were in 
accordance with the various· Building Codes and DBI-permitted, and approved, plans and 
specifications. ·· 

On February 2, 2009, based on concerns of settlement at the site, DBl's Deputy Director 
Raymond Lui sent a letter to the projects Engineer of Record, DeSimone Consulting Engineers, 
raising specific questions about larger than· anticipated amount of settlement that the 301 
Mission building experienced. Mr. Lui asked pointed questions about the settlement of the 
building, including the actual amount and rate of settlement, deferential settlement, reasons for 
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the settlement, how the existing settlement might affect the structural safety of the building then 
and in the future. 

The Engineer of Record DeSimone Consulting Engineers; the Geotechnical Engineer of Record, 
Treadwell & Rollo; and the project Architect, Handel Architects, provided written responses in a 
letter from DeSimone dated February 25, 2009. DeSimone wrote: 

The original project design by DeSimone and Handel Architects 
accommodated .6 inches of total settlement under the Tower. .. No . 
differential settlements between the adjacent walls/columns are 
expected and none have been reported. to DeSimone ... Since 
settlement of the Tower was antjcipated and planned for during 
design, it has created no known problems for the Tower or Mid-rise 
Structures... It is our professional opinion that the structures are 
safe. 

Treadwell & Rollo's response stated: 

The actual settlement of the Tower is 8.3 inches ... The results of our 
latest evaluations indicate that approximately two to four inches of 
additional settlement could occur in the future ... Treadwell & Rollo, 
Inc., as the geotechnical engineer of record has been aware of the 
settlement of the Tower and continues to evaluate the results of 
monitoring ... While the settlement of the Tower is greater than 
originally anticipated, this settlement should not pose issues with 
foundation support for the Tower. 

Handel Architects offered the following additional information: 

We are aware that additional settlement has occurred, and may 
continue to occur, and we have taken these conditions into account 
with modifications to the original design where necessary ... Utility 
lines have been designed and installed with flexible connections 
(allowing for horizontal and vertical movement. .. to avoid possible 
interference from future anticipated settlement. 

In short, these responses from 301 Mission's engineers of record made it very clear to DBI that 
the building was stable and safe for occupancy even though the building had settled more than 
originally estimated. DBI. engineers were satisfied with these explanations and the assurances 
of overall building safety. In addition, DBl's site inspections for all critical building systems and 
design showed that the design team and general contractor had achieved code compliance iri 
the building's construction. In reliance on the information, assurances, and professional opinions 
expressed by DeSimone, Treadwell & Rollo, and Handel Architects, DBI issued a certificate of 
final completion (CFC) in August 2009 upon construction completion. The CFC allowed 
occupation of the building by homeowners and other tenants. 
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Millennium Tower was one of the first high-rise buildings constructed in the downtown 
neighborhood. Since then, DBI has expanded the breadth of its peer-review process to apply to 
any buildings built over 240 feet high and to buildings using performance-based design, which 
uses an alternative method of construction and differs greatly from a code-prescriptive design 
building. Based-in part on DBl's experience with 301 Mission and other tall building projects 
being proposed at that time, DBI issued in March 2008 two new Administrative Bulletins (AB), 
Numbers 082 and 083, req.uiring peer review of any proposed "performance-based" designs by a 
geotechnical specialist, a structural specialist, and by an academic professor with expertise in 
seismic safety elements. This expansion of required peer review by DBI was regarded as 
'cutting edge' in 2008, and is now used by other major cities throughout the U.S. These 2008 AB 
technical guidelines and requirements added an extra dimension of building safety scrutiny -
and continue to help DBI staff review the complex designs of tall buildings. 

New Concerns Surface over Additional Settlement.at Millennium Tower (July 2016 to Present) 

Until DBI received a phone inquiry from SF Chronicle reporter Andy Ross in July 2016, DBI had 
been unaware of ongoing settlement issues at 301 Mission Street. DBI records show that DBI 
did not receive a single homeowner or citizen complaint, or information from any source 
expressing concern from 2009 until this contact from the SF Chronicle about possible settlement 
impact on any of the building's essential systems, o.r any impact on any residents' homes, such 
as plumbing or electrical problems, a non-functioning elevat<?r, etc. 

Once DBI heard about the settlement concerns from the Chronicle and other media ·in mid-July, 
2016, DBI Director Tom Hui also heard from a representative of Millennium Partners about a 
draft engineering report. Millennium Partners then delivered to DBI on July 20, 2016 a Draft copy 
of a 2014 report by Structural Engineer, Ronald Hamburger, of Simpson, Gumpertz & Heger, 
who had been retained by Millennium Partners. DBI also requested and received some 
settlement monitoring data from ARUP Engineers, one of the Transbay Joint Powers Authority's 
consultants, who had been tracking settlement data from equipment installed inside the 
basement of 301 Mission Street. After reviewing this information, Director Hui directed staff to 
perform an inforrnal visual site inspection, pull together all relevant building records, and draft a 
preliminary report on the status of the 301 Mission buildings based upon the still limited available 
data. DBI staff conducted the informal site visit on July 20, 2016 and, on August 4, 2016, DBI 
engineering staff completed a draft preliminary engineering report relying upon available 
information in its possession at that time. Having been told by Mr. Hamburger that he was 
continuing to work on updating his review and analysis, DBI decided to await the arrival of 
requested additional engineering updates before finalizing and releasing its draft August 4th 

preliminary report.· 

Mr. Hamburger's final and signed report was recently issued on October 3, 2016. This report 
concludes, " ... On the basis of our updated analysis of the 301 Mission tower, we conclude that 
the effect of settlem_ent on most building elements is negligible ... We conclude that the 
settlements experienced by the 301 Mission tower have not compromised the building's 
ability to resist strong earthquakes and have not had a significant impact on the 
building's safety." DBI has performed a preliminary review of this report and, based upon this 
report.and other evidence such as site visits from City staff representing DBI, Fire and PUC, 
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concludes that the building is currently safe for occupancy. DBI is awaiting the input of a peer 
review team of experts the City is in the process of hiring before it will issue a final opinion on the 
conclusions reached in this report and any other reports or information directly related to the 
safety of the 301 Mission Street buildings. 

In addition to Mr. Hamburger's signed 2016 report, DBI also requested updated engineering 
reports from the Homeowners' Association by the end of September 2016·, per a Correction 
Notice a DBI inspector issued on August 26, 2016 in response to a 311 complaint and site 
inspecti'on on August 19, 2016. The HOA has engaged a geotechnical engineer, Mr. Patrick 
Shires, to conduct extensive tests and analyses that began on September 26th_ Consequently, 
the HOA asked DBI for a time extension in producing its engineering report, which DBI granted 
with the stipulation th~t the engineer of record keep DBI updated monthly on findings and 
results. DBI. also has been provided over 140 data records -- with thousands of pages of data -­
from Millennium Partners and is in the process of reviewing these records. 

In summary, DBI professionals did exactly what they were supposed to do with respect to the 
301 Mission plan review and approvals from submittal in 2002, to multiple inspections performed 
over several years during the building construction by building inspectors, fire inspectors, and 
Special Inspectors, up to the issuance of the Certificate of Final Completion in August 2009. As 
noted above, and based upon reports provided to DBI to date by the owners' engineering 
experts, and upon our own inspectors' observations during recent visits, the building remains 
safe for occupancy. 

DBI staff members and other affected City departments are continuing to monitor the building's 
settlement situation closely, especially with respect to any possible impact upon the building's 
life-safety systems. We are obtaining, and reviewing carefully, updated technical ·studies by the 
own'ers' technical teams that also will pe given to the expert peer review panel once that panel is 
engaged by the City. 

DBI Next Steps 
We also have initiated a number of immediate action steps to consider more stringent 
construction requirements for tall buildings over 240 feet located on soft soils, including: 

• Changing immediately the selection process for peer review experts, as 
announced at the October 17, 2016 Building Inspection Commission, whereby DBI 
will make these appointments without participation by the project sponsor. 

• Reviewing and modifying ABs 082 and 083 to reflect best engineering practices 
and to benefit from 'lessons learned' for the 301 Mission settlement issues. 

• Working closely with the City Administrator to identify, and engage, independent 
peer review experts and establish an effective process for obtaining highly skilled 
professionals on an as-needed basis to ensure we have the expertise required to 
review and approve highly complex tall building construction. 
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• Taking immediate steps to improve DBl's records' retention process, including 
making certain that all engineering letters related to tall building construction 
projects are retained, and made more readily retrievable. 

I will continue to provide you with periodic updates on the 301 Mission settlement situation as 
new information becomes available to DBI. Please call me directly if I may answer any 
questions on this important, and highly complicated, building safety matter. 

cc: Mayor Ed Lee 

Sincerely, 

Tom C. Hui, S.E., C.B.O. 
Director 

President London Breed and Members of the Board of Supervisors 
City Administrator Naomi Kelly 
Department of Emergency Management Director Anne Kronenberg 
Ed Sweeney, Deputy Director, Permit Servi.ces 
Dan Lowrey, Deputy Director, Inspection Services 
Hanson Tom, Principal Engineer 
Gary Ho, Structural Engineer 
Lily Madjus; Communications Officer 
William Strawn, Legislative and Public Affairs Manager 
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2013 SAN FRANCISCO BUILDING CODE AB-082 

NO.AB-082 

DATE 

SUBJECT 

TITLE 

PURPOSE 

REFERENCES 

DISCUSSION 

ADMINISTRATIVE BULLETIN 

March 25, 2008 (Updated 1/1/14 for code references) 

Permit Processing and Issuance 

Guidelines and Procedures for Structural Design Review 

The purpose of this Administrative Bulletin is to present guidelines and procedures for 
Structural Design Review. Structural Design Review may be required by the San Francisco 
Building Code, by another Administrative Bulletin, or at the request of the Director of the 
Department of Building Inspection. 

2013 San Francisco Building Code 

- Section.lOlA.2, Purpose 

- Section 104A.2, Powers and Duties of Building Official 

- Section 104A.2.8, Alternate materials, design, and methods of construction 

- Section 105A.6, Structural Advisory Committee 

- Chapter 16, Structural Design 

ASCE 7-10 

- Section 16.2.5 Design Review, Seismic Response History Procedures 

- Section 17.7 Design Review, Seismically Isolated Structures 

- Section 18.8 Design Review, Structures with Damping Systems 

1. STRUCTURAL DESIGN REVIEWER 

The Director may request the assistance of a Structural Design Reviewer to provide additional and specialized expertise 
to supplement the Department ofBuil~ing Inspection plan review. The Structural D_esign Reviewer is distinct from a 
Structural Advisory Committee, which is a formal, public body that the Director may convene regardmg matters 
pertaining to special features or special design procedures. The Structural Design Reviewer meets with the Engineer of 
Record and with Department of Building Inspection staff as the need arises throughout the design process, providing 
the Director with a report of its :findings after completion of their work. 

Review by the Structural Design Reviewer is not intended to replace quality assurance measures ordinarily exercised 
by the Engineer of Record in the structural design of a building. Responsibility for the structural design remains solely 
with the Engineer of Record, and the burden to demonstrate conformance of the structural design to the letter and intent 
of San Francisco Building Code provisions resides solely with the Engineer of Record. The responsibility for conducting 
the structural review for the plan check resides with the Director and any plan review consultants. 

The San Francisco Building Code (through reference to ASCE 7) requires design review by independent registered 
design professionals in several cases. These include use of seismic response history procedures, use of seismic isolation, 
and use of 'seismic dampers. The Structural Design Reviewer will provide this review where required by the San 
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Francisco Building Code. The Structural Design Reviewer will also provide review as required by other Department of 
Building Inspection Administrative Bulletins and when otherwise deemed necessary by the Director. Structural Design 
Review, as discussed herein, and design review, as discussed in ASCE 7, are equivalent. 

Qualifications and Selection of Structural Design Reviewer 

The Structural Design Reviewer shall be a recognized expert in relevant fields such as structural engineering, earthquake 
engineering, performance-based earthquake engineering, nonlinear response history analysis, building design, earthquake 
ground motion, geotechnical engineering, geological engineering, and other areas of knowledge and experience relevant 
to the project. 

The Structural Design Reviewer shall be selected by the Project Sponsor from a project specific list provided by the 
Director. The Project Sponsor may then engage a Structural Design Reviewer as a consultant for assistance as 
appropriate. The Structural Design Reviewer shall bear no conflict of interest with respect to the project and shall not 
be considered part of the design team for the project. The responsibility of the Structural Design Reviewer is to assist 
the Department of Building Inspection in ensuring compliance of the structural design with the San Francisco Building 
Code. While the Structural Design Reviewer will contract with the Project Sponsor, their responsibility is to the 
Department of Building Inspection. 

The Structural Design Reviewer shall be registered as a Professional Engineer in California. The Structural Design 
Reviewer shall sign all written communication to the Director. 

Administration of Structural Design Review 

The Project Sponsor is responsible for the payment of hourly fees and other expenses for the professional services of 
the Structural Design Reviewer. The Structural Design Reviewer shall provide to the Department of Building Inspection 
a written copy of a proposed scope of work of their contract with the Project Sponsor. The proposed scope of services 
in the contract and any changes proposed to be made thereto shall be approved by the Director. 

2: PROJECTS REQUIRING STRUCTURAL DESIGN REVIEW 

The Director may require Structural Design Review for any project at his discretion. The following types of projects will 
generally require Structural Design Review: 

1. Projects incorporating non-prescriptive or performance-based design. 
2. Projects incorporating building heights that exceed 240 feet. 
3. Projects incorporating seismic response-history analyses per Chapter 16 of ASCE 7.* 
4. Projects incorporating seismic isolation per Chapter 17 of ASCE 7.* 
5. Projects incorporating seismic damping per Chapter 18 of ASCE 7.* 
6. Projects with irregular and unusual configurations or systems. 

Project Sponsors are strongly encouraged to contact the Department of Building Inspection early in the design to 
determine Structural Design Review requirements. 

*Note: To the extent design review is required under ASCE 7-10, Sections 16.2.5, 17.7or18.8, such review process 
shall be conducted in accordance with the specific requirements of the Building Code and all applicable law." 

3. SCOPE OF STRUCTURAL DESIGN REVIEW SERVICES 

The scope of services for the Structural Design Reviewer shall be indicated by the Director to provide required expertise 
to supplement the Department of Building Inspection plan review. It may, therefore, be only for specific portions or 
structural elements of a project. This scope of services may include, but shall not be limited to, review of the following: 

1. Earthquake hazard determination. 
2. Site-specific ground motion characterization. 
3. Seismic performance goals. 
4. Basis of design, design methodology and acceptance criteria. 
5. Mathematical modeling and simulation. 
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6. Interpretation of results of analysis. 
7. Member selection and design. 
8. Detail concepts and design. 
9. Construction Documents, including drawings and specifications. 
10. Isolator or damper testing requirements and quality control procedures. 
11. At the discretion of the Director, the scope of services for the Structural Design Reviewer may include the 

review of other building aspects, including design for wind resistance, design of special foundation or earth retaining 
systems, or the design of critical non-structural elements. 

4. STRUCTURAL DESIGN REVIEW PROCESS 

The Structural Design Reviewer should be engaged as early in the structural design phase as practicable. This affords 
the Structural Design Reviewer an opportunity to evaluate fundamental design decisions, which could disrupt design 
development if addressed later in the design phase. Early in the design process, the Engineer of Record and the Structural 
Design Reviewer should jointly establish the frequency and timing of Structural Design Reviewer review milestones, 
and the degree to which the Engineer of Record anticipates the design will be developed for each milestone. 

The Structural Design Reviewer shall provide written comments to the Engineer of Record, and the Engineer of Record 
shall prepare written responses thereto. The Structural Design Reviewer shall maintain a log that summarizes Structural 
Design Reviewer comments, Engineer of Record responses to comments, and resolution of comments. The Structural 
Design Reviewer shall make the log available to the Engineer of Record as requested. The Structural Design Reviewer 
may also issue interim reports as appropriate relative to the scope and project requirements. At the conclusion of the 
review the Structural Design Reviewer shall submit to the Director a written report that references the scope of the 
review, includes the comment log and supporting documents, and indicates the professional opinions of the Structural 
Design Reviewer regarding the design's general conformance to the requirements and guidelines in this bulletin. 

Commentary:: None of the reports or documents from the Structural Design Reviewer are Construction 
Documents. Under no circumstances should letters or other documents from the Structural Design Reviewer 
be put into the Engineer of Record's drawings or reproduced in any other way that makes Structural Design 
Reviewer documents appear to be part of the Construction Contract Documents. The Engineer of Record is 
solely responsible for the Construction Contract Documents. Documents from the Structural Design Reviewer 
will be retained as part of the Department of Building Inspection's project files. 

5. DISPUTE RESOLUTION 

The Engineer of Record and the Structural Design Reviewer shall work in a collegial manner, as independent and 
reasonable professionals. The Structural Design Reviewer shall prepare comments in a respectful manner and shall make 
reasonable requests of the Engineer of Record for additional analyses or backup information. The Engineer of Record 
shall address the Structural Design Reviewer comments cordially and respond directly and clearly. 

The Engineer of Record and the Structural Desl.gn Reviewer shall attempt to develop a consensus on each issue raised 
by the Structural Design Reviewer. If the Engineer of Record and the Structural Design Reviewer are unable to resolve 
particular comments, the Structural Design Reviewer shall report the impasse to the Director. 

The Director, as Building Official, shall make fmal decisions concerning all permits. The Director, should the need arise, 
may address differences of opinion between the Engineer of Record and the Structural Design Reviewer in whatever 
method he deems appropriate. The Director also may engage additional outside experts to assist in issue resolution. 

Originally signed by: 

IsamHasenin, P.E., C.B.O.,Director 
Department of Building Inspection 

Approved by the Building Inspection Commission on March 19, 2008 
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NO.AB-083 

DATE 

SUBJECT 

TITLE 

PURPOSE 

REFERENCES 

DISCUSSION 

1. SCOPE 

ADMINISTRATIVE BULLETIN 

March 25, 2008 (Updated 01/01/14 for code references) 

Permit Processing and Issuance 

Requirements and Guidelines for the.Seismic Design of New Tall Buildings using Non-. 
Prescriptive Seismic-Design Procedures 

The purpose of this Administrative Bulletin is to present requirements and guidelines for the 
seismic structural design and submittal documents for building permits for new tall buildings 
in San Francisco that use non-prescriptive seismic design procedures. 

2013 San Francisco Building Code, Section 104A.2. 8 Alternate materials, design and methods 
of construction 

SEAONC, 2007, Recommended Administrative Bulletin on the Seismic Design & Review of 
Tall Buildings Using Non-Prescriptive Procedures, prepared by Structural Engineers 
Association of Northern California (SEAONC) AB-083 Tall Buildings Task Group 

ASCE, 2011, Minimum Design Loads for Buildings and Other Structures (ASCE/SEI 7-10, 
Prepared by the Structural Engineering Institute of the American Society of Civil 
Engineers 

2003 NEHRP Recommended Provisions For New Buildings And Other SWlctures Part 1: 
Provisions and Part 2: Commentary (FEMA 450) 

SEAONC, 1999, Contractual Provisions to Address the Engineer's Liability when Using 
Perfonnance-Based Seismic Design, Structural Engineers Association of Northern 
California 

SEAOC, 2001, "Seismology Committee Background and Position Regarding 1997 UBCEq. 30-
7 ·and Drift," Structural Engineers Association of California 

(http://www.seaoc.org/seismpdfs/UBC/30 _ 7 .pd±) 

This bulletin presents requirements and guidelines for seismic structural design and submittal documents for building 
permit for new tall buildings in San Francisco that use non-prescriptive seismic design procedures. 

Commentary: It is intended that buildings designed to the requirements and guidelines of this bulletin will have seismic 
performance at least equivalent to that intended of code-prescriptive seismic designs, consistent with the San Francisco 
Building Cod_e sections indicated below. To demonstrate that a building design is capable of providing code equivalent 
seismic performance, a three-step procedure shall be performed as specified in Section 4 of this Administrative Bulletin. 
Intended code seismic performance can be found in the commentary ofFEMA 450. 

This bulletin intentionally contains both requirements, which are stated in mandatory language (e.g., "shall") and 
widelines, which use non-mandatory language. 
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This bulletin is not written to cover essential facilities. 

For the purposes of this Administrative Bulletin, a non-prescriptive seismic design is one that talces exception to one or 
more of the prescriptive requirements of the San Francisco Building Code and Chapter 12 of ASCE/SEI 7-05 andthe 
standards referenced therein, by invoking San Francisco Building Code, Section 104A.2.8, which allows alternative 
materials and methods of construction as approved by the Building Official. 

For the purposes of this bulletin, tall buildings are defined as those with hn greater than 160 feet above average adjacent 
ground surface. 

The height, hn is defined in the San Francisco Building Code as the height of Level n above the average level of the 
ground surface adjacent to the structure. Level n is permitted to be talcen as the roof of the structure, excluding 
mechanical penthouses and other projections above the roof whose mass is small compared with the mass of the roof. 

Procedures other than those presented herein may be acceptable pursuant to the approval of the Director of the 
Department of Building Inspection. 

Commentary: ASCE/SEI 7-10 Sections that discuss non-prescriptive or "alternative" seismic design procedures are 
reproduced below: 

11.1.4 Alternate Materials and Methods of Construction. Alternate materials and methods of construction to those 
prescribed in the seismic requirements of this standard shall not be used unless approved by the authority having 
jurisdiction. Substantiating evidence shall be submitted demonstrating that the proposed alternate, for the purpose 
intended, will be at least equal in strength, durability, and seismic resistance. 

12.1.1 Basic Requirements . ... An approved alternative procedure shall not be used to establish the seismic forces and 
their distribution unless the corresponding internal forces and deformations in the members are determined using a model 
consistent with the procedure adopted. 

San Francisco Building Code sections that discuss non-prescriptive or "alternative" seismic design procedures are 
reproduced below: 

104A.2.8 Alternate materials, design and methods of construction. The provisions of this code are not intended to 
prevent the use of any material, alternate design or method of construction not specifically prescribed by this code, 
provided any alternate has been approved and its use authorized by the building official. 

The building official may approve any such alternate, provided the building official finds that the proposed design is 
satisfactory and complies with the provisions of this code and that the material, method or work offered is, for the 
purpose intended, at least the equivalent of that prescribed in this code in suitability, strength, effectiveness, fire 
resistance, durability, safety and sanitation. 

The building official shall require that sufficient evidence or proof be submitted to substantiate any claims that may be 
made regarding its use. The details of any action granting approval of an alternate shall be recorded and entered in the 
files of the code enforcement agency. 

1604.4 Analysis. Any system or method of construction to be used shall be based on a rational analysis in accordance 
with well-established principles of mechanics. Such analysis shall result in a system that provides a complete load path 
capable of transferring all loads and forces from their point of origin to the load-resisting elements. 

2. STRUCTURAL DESIGN REVIEW 

Structural Design Review shall be in accordance with AB-082. At the conclusion of the review, the Structural Design 
.Reviewer shall provide a written statement that, in their professional opinion, the building elements linder their review 
are equivalent in strength, durability, and seismic resistance of the building to those of a building designed according 
to the prescriptive provisions· of the San Francisco Building Code. 
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3. SUBMITTAL REQUIREMENTS 

Project submittal documents shall be in accordance with the San Francisco Building Code and Department of Building 
Inspection interpretations, Administrative Bulletins, and policies. in· addition, documents relevant to the Structural 
Design Review shall be submitted by the Engineer of Record to the Director and to the Structural Design Reviewer. 

As early as practicable, the Engineer of Record shall submit to the Director an initial Seismic Design Criteria along with 
a description and initial drawings of the structure. The Seismic Design Criteria shall be consistent with the requirements 
of this bulletin, and shall be updated to incorporate issues resolved during the Structural Design Review process. 

The Seismic Design Criteria shall describe the proposed building and structural system, proposed analysis methodology, 
and acceptance criteria. The Seismic Design Criteria shall include any proposed exceptions to the prescriptive provisions 
of the San Francisco Building Code, modeling parameters, material properties, drift limits, element force capacities and 
deformation capacities. The Seismic Design Criteria shall identify all exceptions to the San Francisco Building Code 
prescriptive requirements that the Engineer of Record proposes. The Seismic Design Criteria shall be subject to review 
by the Structural Design Reviewer and approval by the Director. A summary of the Engineer of Record's final Seismic 
Design Cnteria shall be included in the general notes of the structural drawings. 

4. SEISMIC DESIGN REQIDREMENTS 

The Engineer of Record shall evaluate the structure at the levels of earthquake ground motion as indicated in the 
subsections below. 

If nonlinear response is anticipated under any of the Maximum Considered Earthquake (MCE) ground motions specified 
in Section 4.3, the Engineer of Record shall apply capacity design principles and design the structure to have a suitable 
ductile yielding mechanism, or niechanisms, under nonlinear lateral deformation. The code-level analysis shall be used 
to determine the required strength of the yielding actions. The Engineer of Record shall include in the Seismic Design 
Criteria all assumptions and factors used in the application of capacity design principles. 

Commentary: The purpose of each level of seismic evaluation is as follows: 

The code-level evaluation of Section 4.1 is used to identify the exceptions being taken to the prescriptive requirements 
of the San Francisco Building Code and to define the minimum required strength and stiffness for earthquake resistance. 
Minimum strength is defined according to San Francisco Building Code minimum base shear equations, with a response 
modification coefficient R, proposed by the Engineer of Record, reviewed by the Structural Design Reviewer, and 
approved by the Director Minimum stiffness is defined by requiring the design to meet San Francisco Building Code­
specified drift limits, using traditional assumptions for effective stiffuess. Providing a non-prescriptive seismic design 
with minimum strength and stiffuess comparable to code- prescriptive designs helps produce seismic performance at least 
equivalent to the code. Minimizing the number of exceptions to prescriptive requirements also helps achieve this aim. 

As indicated in Section 4.2, a service-level evaluation is required by this bulletin to demonstrate acceptable seismic · 
performance for moderate earthquakes. 

The MCE-level evaluation of Section 4.3 is intended to verify that the structure has an acceptably low probability of 
collapse under severe earthquake ground motions. The evaluation uses nonlinear response-history analysis to 
demonstrate an acceptable mechanism of nonlinear lateral deformation and to determine the maximum forces· to be 
considered for structural elements and actions designed to remain elastic. 

4.1 Code-Level Evaluation 

The seismic structural design shall be performed in accordance with the prescriptive provisions of the San Francisco 
Building Code, except for those provisions specifically identified by the Engineer of Record in the Seismic Design 
Criteria as Code Exceptions. 
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Commentary: Code exceptions that have typically been taken for non-prescriptive designs of tall buildings in high 
seismic design categories include exceeding the height limitations of ASCE/SEI 7-10 Table 12.2.1. Other exceptions, 
including provisions related to R,, 0, limitations on T, and various detailing requirements, may be considered at the 
discretion of the Director. The Engineer of Record is required to justify all exceptions to prescriptive code provisions. 
The scope of structural design review shall include all proposed code exceptions. 

The lower limit of ASCE/SEI 7-10 Eq. 12.8-5 and 12.8-6 for the calculation of the Seismic Response Coeffici~nt applies 
to the scaling process of ASCE/SEI 7-05 Section 12.9. The value of R used shall be indicated in the SeismicDesign 
Criteria, and shall not be greater than 8.5. 

The Engineer of Record shall demonstrate that the structure meets the story drift ratio limitations of the San Francisco 
Building Code using a code-level response-spectrum analysis and the following requirements: 

a) The design lateral forces used to determine the calculated drift need not include the minimum base shear 
limitation of ASCE/SEI 7-10 eq. 12.8-5 and 12.8-6. 

b) Stiffness properties of non-prestressed concrete elements shall not exceed 0.5 times gross-section properties. · 

c) Foundation flexibility shall be considered, using recommendations provided by the Geotechnical Engineerof 
Record that are defined in the Seismic Design Criteria. 

d) The analysis shall account for P-delta effects. 

Commentary: ASCE/SEI 7-10 requires the consideration of the minimum base shear of Eq. 12.8-5 and 12.8-6 for 
checking design story drifts relative to allowable story drifts. However, the consensus of SEAONC' s AB-083Task Group 
for this Administrative Bulletin, approved by the SEAONC Board, is that UBC Formula 30-7 (equivalent to ASCE/SEI 
7-10 Eq. 12. 8-6) need not be applied to the check of drift limits for tall buildings designed according to this bulletin, 
because the MCE-level Evaluation of Section 4.3 includes a check of drift for site-specific ground motions. Such ground 
motions are required to take account of near-fault and directivity effects. The consensus of the task group is that this is 
an appropriate and more explicit way of addressing the intended purpose of applying Formula 30-7 to the check of drift 
limits. 

Actual concrete stiffness properties may vary significantly from the value of 0 .5 times gross-section properties referenced 
for the code-level check of story drift limits. This assumption is specified to provide a consistent requirement for 
minimum building stiffness. This requirement is intended to lead to earthquake serviceability performance related to 
story drift that is at least comparable to that expected of prescriptively-designed tall buildings designed to the San 
Francisco Building Code. 

For the deformation compatibility evaluation of. critical non-structural elements, such as exterior cUrtain wall and 
cladding systems and egress stairways, the drift ratio demand shall be calculated using the minimum base shear 
limitations of ASCE/SEI 7-10 Eq. 12.8-5 and 12.8-6. In lieu of this requirement, these critical non-structural elements 
may be designed for drift ratios at the MCE-level. 

4.2 Service-Level Evaluation 

A service-level evaluation of the primary structural system is required to demonstrate acceptable, essentially elastic 
seismic performance at the service-level ground motion. 

Commentary: To ensure code-equivalent seismic performance, the Director is requiring a service-level evaluation for 
new tall buildings utilizing non-prescriptive design procedures. 

There are circumstances where there is a reason to believe that the serviceability performance of the design wouldbe 
worse than that anticipated for a code-prescriptive design. Some of these circumstances have been identified as follows: . 

a) Where the Engineer of Record has taken any exception to code-prescriptive requirements for non- structural 
elements (ASCE/SEI 7-10, Chapter 13) 
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b) Where the stiffu.ess representation of any structural element in the code-level evaluation is significantly less than 
the effective linear-elastic stiffu.ess described in applicable research 

c) For a structure that exhibits disproportionably large drift or accelerations for ground motions less than the San 
Francisco Building Code Design Basis Ground Motion (not reduced by R). 

While this bulletin does not require checking all non-structural elements at the service-level evaluation, it is expected 
that the building cladding will remain undamaged and that egress from the building will not be impeded when the 
building is subjected to the service-level ground motion. 

For the purposes of this bulletin; the service-level ground motion shall be that having a 43-year mean return period (50% 
probability of exceedance in 30 years). 

Structural models used in the service-level evaluation shall incorporate realistic estimates of stiffu.ess and damping 
considering the anticipated levels of excitation and damage. The evaluation shall demonstrate that the elements being 
evaluated exhibit serviceable behavior. 

Commentary: While essentially elastic performance is required in the service-level ground motion, it is not the intent 
of this bulletin to require that a structure remain fully linear and elastic. It is permissible for the analysis to indicate minor 
yielding of ductile elements of the primary structural system, provided such results do not suggest appreciable permanent 
deformation in the elements, strength degradation, or significant damage to the elements requiring more than minor 
repair. It is permissible for the analysis to indicate minor and repairable cracking of concrete elements. 

Where numerical analysis is used to demonstrate serviceability, the analysis model should represent element behavior 
that is reasonably consistent with the expected performance of the elements. In typical cases it may be suitable to use 
a linear response spectrum analysis, with appropriate stiffu.ess and damping, and with the earthquake demands 
represented by a linear response spectrum corresponding to the service-level ground motion. Where response history 
analysis is ·used, the selection and scaling of ground motion time series should comply with the requirements of 
ASCE/SEI 7-10, Section 16.1.3, with the service-level response spectrum used instead of the design basis earthquake 
response spectrum, and with the design demand represented by the mean of calculated responses for not less than seven 
appropriately selected and scaled time series. 

As expressed by SEAONC [1999], it should be understood "thatthe current state of knowledge and available technology 
is such that the design profession's ability to accurately predict the earthquake performance of a specific building is 
limited and subject to a number of uncertainties." Actual performance may differ from intended performance. 

4.3 Maximum Considered Earthquake-Level Evaluation 

Ground Motion: The ground motion representation for this evaluation shall be the Maximum Considered 
Earthquake(MCE) as defined in ASCE/SEI 7-10, Chapter 21. 

A suite of not less than seven pairs of appropriate horizontal ground motion time series shall be used in the analyses. The 
selection and scaling of these ground motion time series shall comply with the requirements of ASCE/SEI 7-10, Chapter 
16, with the following modifi_cations: 

a) The MCE response spectrum shall be the basis for ground motion time series scaling instead of the design 
response spectrum. 

b) Either amplitude-scaling procedures or spectrum-matching procedures may be used. 

c) Where applicable, an appropriate number of the ground motion time series shall include near fault and 
directivity effects such as velocity pulses producing relatively large spectral ordinates at relatively long periods. 

Commentary: The procedures for selecting and scaling ground motion records, as presented here, represent the current 
state of practice. The procedures are written to retain some flexibility so that engineering judgment can be used to 
identify the best approach considering the unique characteristics of the site and the building. 
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Selection and scaling of earthquake ground motion records for design purposes is a subject of much current research. 
The Engineer of Record may wish to consider alternative approaches recently proposed; however, some of the proposed 
approaches have not been adequately tested on tall buildings so their adoption should only be considered with caution. 
Aspects of particular concern include the long vibration period of many tall buildings and the contributions of multiple 
vibration "modes" to key response quantities. 

At near-fault sites, the average fault-normal response spectrum usually is larger than the average fault-parallel response 
spectrum due to the presence of a rupture directivity pulse in the fault-normal component of the ground motion. It is 
important to include in the suite of ground motions an appropriate number of motions that include near-fault and 
directivity effects so that design drift demands are appropriately determined, especially considering that Section 4.1 
permits the design to be exempt from applying Equations 12.8-5 and 12.8-6 to drift calculations. If spectral matching 
is used, individual ground motion components should account fortbe distinction between fault-normal and fault-parallel 
hazard. 

Mathematical Model: The three-dimensional mathematical analysis model of the structure shall conform to ASCE/SEI 
7-10 Section 12.7.3. 

The analyses shall consider the interaction of all structural and non-structural elements that materially affect the linear 
and nonlinear response of the structure to earthquake motions, including elements not designated as part of the lateral-
force-resisting system in the code-level analysis (Section 4.1). · 

Commentary: This requires explicit modeling of those parts of the structural and non-structural systems that affect the 
dynamic response of the building. Jn addition, the effect of building response on all materially affected parts of the 
building must be evaluated. 

The stiffuess properties of reinforced concrete shall consider the effects of cracking and other phenomena on initial 
stiffuess. 

Commentary: In addition to cracking, effective stiffuess can be affected by other phenomena. These include bond slip, 
yield penetration, tension-shift associated with shear cracking, panel zone deformations, and other effects. 

The effective initial stiffuess of steel elements embedded in concrete shall include the effect of the embedded zone. For 
steel moment frame systems, the contribution of panel zone (beam-column joint) deformations shall be included. 

The Engineer of Record shall identify any structural elements for which demands for any of the response-history runs 
are within a range for which significant strength degradation could occur, and shall demonstrate that these effects are 
appropriately considered in the dynamic analysis. 

Commentary: For typical situations, element strength degradation of more than 20% of peak strength should be 
considered si · ficant. 

P- effects that include all the building dead load shall be included explicitly in the nonlinear response history ap.alyses. 

Documentation submitted for Structural Design Reviewer review shall clearly identify which elements are modeled 
linearly and which elements are modeled nonlinearly. For elements that are modeled as nonlinear elements, submitted 
documentation shall include suitable laboratory test results or analyses that justify the hysteretic propertiesrepresented 
in the model. 

The properties of elements in the analysis model shall be determined considering earthquake plus expected gravity loads. 
In the absence of alternative infonnation, gravity load shall be based on the load combination 1.0D + Lexp, where D is 
the service dead load and Lexp is the expected service live load. 

Commentary: In typical cases it will be sufficient to take Lexp = 0 .2L, where L is the code-prescribed live loadwithout 
live load reduction. · 
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The foundation strength and stiffness contribution to the building seismic response shall be represented in the model. 
The foundation strength and stiffness characterization shall be consistent with the strength and stiffness properties of 
the soils at the site, considering both strain rate effects and soil deformation magnitude. 

Analysis Procedure: Three-dimensional nonlinear response history (NLRH) analyses of the structure shall be performed. 
Inclusion of accidental torsion is not required. When the ground motion components represent site- specific fault-normal 
ground motions and fault-parallel ground motions, the components shall be applied to the three- dimensional 
mathematical analysis model according to the orientation of the fault with respect to the building. When the ground 
motion components represent random orientations, the components shall be applied to the model at orientation angles 
that are selected randomly; individual ground motion pairs need not be applied in multiple orientations. 

Commentary: Three-dimensional analyses are required to represent the inherent torsional response of the building to 
earthquake ground shhlcing. This is done by including in the NLRH model the actual locations and distribution of the 
building mass, stiffness, and strength. Accidental torsion is not required to be included in the NLRH analyses. 
(Accidental torsion is required for the code-level analysis of Section 4.1.) 

The Engineer of Record shall report how damping effects are included in the NLRH analyses. The equivalent viscous 
damping level shall not exceed 5%, unless adequately substantiated by the Engineer of Record. 

Commentary: The effects of damping in an analysis depend on the type of damping model implemented. Some models 
may over-damp higher modes or have other undesirable effects. 

For each horizontal ground motion pair, the structure shall be evaluated for the following load combination: 

I.OD+ Lexp +I.OE 

Alternative load combinations, if used, shall be adequately substantiated by the Engineer of Record. 

Demands for ductile actions shall be taken not less than the mean value obtained from the NLRH. Demands for low­
ductility actions (e.g., axial and shear response of columns and shear response of walls) shall consider the dispersion of 
the values obtained from the NLRH. 

Commentary: In typical cases the demand for low-ductility actions can be defined as the mean plus one standard 
deviation of the values obtained from the NLRH. Procedures for selecting and scaling ground motions, and for defining 
the demands for low-ductility actions, should be defined and agreed to early in the review process. 

Acceptance Criteria: Calculated force and deformation demands on all elements required to resist lateral and gravity loads 
shall be checked to ensure they do not exceed element force and deformation capacities. This requirement applies to 
those elements designated as part of the lateral-force-resisting system in the code-level analysis (Section 4.1), as well 
as those elements not designated as part of the lateral-force-resisting system in the code-level analysis but deemed to be 
materially affected. 

Commentary: Elements not designated as part of the lateral-force-resisting system in the code-level analysis (gravity 
systems) may be subjected to substantial deformations and forces, including axial forces accumulated over many stories, 
as they interact with the primary lateral-force-resisting system. Non-structural elements such as cladding are evaluated 
according to code requirements. This bulletin does not require checking non-structural elements at the MCE level. 

The Engineer of Record shall identify the structural elements or actions that are designed for nonlinear seismic respoµse. 
All other elements and actions shall be demonstrated by analysis to remain essentially elastic. 

Commentary: Essentially elastic response may be assumed for elements when force demands are less than design 
strengths. Design strengths for non-ductile behaviors (e.g., shear and compression) of these essentially elastic elements 
are defined as nominal strengths, based on specified material properties, multiplied by strength reduction factors as 
prescribed in the SFBC. Design strengths for ductile behaviors of these essentially elastic elements are de:fuled as 
nominal strengths, based on expected material properties, multiplied by g=l.0. Alternative approaches to demonstrating 
essentially elastic response may be acceptable where appropriately substantiated by the Engineer of Record. 
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For structural elements or actions that are designed for nonlinear seismic response, the Engineer of Record shall evaluate 
the adequacy of individual elements and their connections to withstand the deformation demands. Force and deformation 
capacities shall be based on applicable documents or representative test results, or shall be substantiated by analyses 
using expected material properties. 

The average result, over the NLRH analyses, of peak story drift ratio shall not exceed 0. 03 for any story. 

All procedures and values shall be included in the Seismic Design Criteria and are subject to review by the Structural 
Design Reviewer and approval by the Director. 

Originally signed by: 

IsamHasenin, P.E., C.B.O., 
Director 
Department of Building Inspection 

Approved by the Building Inspection Commission on March 19, 2008 
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OFFICE OF THE MAYOR 
SAN FRANCISCO 

September 9, 2016 

The Honorable Dianne Feinstein 
United States Senate 
331 Hart Senate Office Building 
Washington, D.C. 20510 

Dear Senator Feinstein: 

EDWIN M. LEE 
MAYOR 

Thank you for your letter regarding seismic safety of high-rise buildings in San Francisco. As 
you know, earthquake resilience has been a key ptfority of mine stretching back to my days as 
DPW Director and City Administrator. 

You asked for more information about the Millennium Tower at 301 Mission Street. 
Specifically, the building pel'lnit approval process for this building commenced in 2002 under the 
2001 California'Building Code, and the Department of Building Inspection initiated a peer 
review process from a panel of experts, as they typically do for high-rise construction that 
employs a design~based approach. 301 Mission Street went through that process and was 
designed and constructed to the approved plans, building codes and standards in place at the 
time. That said, the Department of Building Inspection has suggested the Homeowners' 
Association make corrective actions to improve the joints) plumbing, and other operational parts 
of the building. 

More broadly, you also expressed concern about the potential number of buildings in San 
Francisco that are not anchored to bedrock. Modern high rises typically employ a performance­
based design to ensure that the building meets the structural requirements of the current code. To 
this end, the Department of Building Inspection has already enhanced and clarified their process 
for having skyscrapers peer-reviewed by a panel of experts prior to approval to begin 
construction. 

As all Mayors of San Francisco know so deeply, earthquake preparedness is always a first 
priority, and we must strive for continual improvement. In my time as City Administrator and 
Mayor, I led and initiated my 30-year Earthquake Safety Implementation Plan (ESIP), a multi­
point program to evaluate and retrofit seismically vulnerable buildings and to pass new laws to 
make our City more resilient. Pm proud of the progress my Administration has made thus far 
which includes the retrofit of more than 5,000 dangerous soft story buildings by 2020, evaluating 
all of the City's private schools for earthquake risks by 2017 and tougher regulations requiring 
fa~ade inspections of every building in San Francisco more than five stories in height. We have 
also successfully passed $812 million in Earthquake Safety & Emergency Response general 
obligation bonds. 

To address the specific issue in your letter about high"rise resiliency, I am requesting the 
Department of Building Inspection's Code Advisory Structural Subcommittee immediately 

1 DR. CARL TON B. GOODLElT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 . 



review ground failure mitigation measures for buildings in geologically hazardous areas and 
make recommendations to the Building Inspection Commission. 

As a further result of your writing, I have directed the Department of Building Inspection and the 
Office of Resilience & Recovery to amend our 30~year ESIP plan to expedite the safety of new 
and existing higlMise buildings. -Specifically, I have ordered immediate inclusion into this year's 
work plan of: 

•Reviewing ground failure mitigation measures for buildings in geologically hazardous 
areas (ESIP Task B.6.c) 

•Mandatory earthquake evaluations at the time of sale (ESIP Tasks A.2.a and B.2.c) 
•Mandatory evaluation and retrofit of buildings with more than 300 occupants (ESIP Task 

C.2.c) 
•Mandatory evaluation and retrofit of other low performing buildings (ESIP Task C.2.e) 

Previously, several of these tasks were spread over the next 25 years. As a result of your letter, 
and my direction to staff, we're starting this work right away. 

I appreciate your attention to this issue, and I always welcome your continued guidance on 
protecting San Francisco. 

Edwin M. ee 
Mayor, Ci y_ County of San Francisco 
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From: 
Sent: 
To: 
Cc: 

Subject: 
Attachments: 

Otellini, Patrick (ADM) 
Wednesday, September 21, 2016 11: 16 AM 
Peskin, Aaron (BOS); Angulo, Sunny (BOS) 
Major, Erica (BOS); Calvillo, Angela (BOS); Elliott, Jason (MYR); Elliott, Nicole (MYR); Kelly, 
Naomi (ADM) 
RE: Letter of Inquiry in advance of Thursday's hearing 
160909 MEL Feinstein Letter.pdf; 2016.2017 ESIC Tasks.pdf 

Good morning Supervisor Peskin, 

In reference to your letter and in anticipation of tomorrow's hearing I am happy to provide this response to your request 
regarding the building located at 301 Mission Street. Our office has not issued any official responses in the form of 
letters, emails, memorandums or bulletins in reference to this project. We provided guidance to the Mayor's office in 
responding to Senator Feinstein's letter by advising on the following items from the City's 30 Year Earthquake Safety 

· Implementation Program that could be accelerated and added to our current policy agenda for the coming year: 

• Reviewing ground failure mitigation ·measures for buildings in geologically hazardous areas (ESIP Task B.6.c) 
- This task is already underway by the Department of Building Inspection and they will be directing their 
Structural Subcommittee of the Code Advisory Committee to review this issue and make recommendations to the 
Building Inspection Commission per the Mayor's letter to Senator Feinstein {Mayor's letter attached). 

• Mandatory earthquake evaluations at the time of sale (ESIP Tasks A.2.a and B.2.c) 

• Mandatory evaluation and retrofit of buildings with more than 300 occupants (ESIP Task C.2.c) 
• Mandatory evaluation and retrofit of other low performing buildings (ESIP Task C.2.e) 

- These three existing tasks from the City's 30 Year ESIP plan have been included in this year's legislative work 
plan. The second attached file shows the existing identified policy initiatives from the larger 30 year time line that 
we are actively working on now through the Earthquake Safety Implementation Committee. 

Your letter also mentioned the work I do as the City's Chief Resilience Officer. In addition to overseeing the City's 30 year 
ESIP plan, our office also recently released Resilient San Francisco - Stogner Today, Stronger Tomorrow which is a 
strategy on building greater resilience in San Francisco and includes much of our work on earthquake safety but also 
brings the issues of climate change and sea level rise and other hazards that an uncertain future will most certainly bring 
to our City. I look forward to the opportunity to brief you and your staff on this strategy as well as review the status and 
development of our current programs such as the Mandatory Soft Story Retrofit Program, the Private School Earthquake 
Evaluation Program and our new Facade Maintenance Program. 

Thank you and please don't hesitate to contact myself or my staff with any additional questions. 

Best, 

Patrick Otellini 
Chief Resilience Officer 
Director, Office of Resilience and Recovery 
City and County of San Francisco 
Office of the City Administrator 

1 Dr. Carlton B. Goodlett Place 
City Hall, Room 362 
San Francisco, CA 94102 
Direct: (415) 554-5404 I E-Mail: Patrick.otellini@sfgov.org 
www.sfgov.org/orr 
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From: Peskin, Aaron (BOS) 
Sent: Tuesday, September 20, 2016 7:09 PM 
To: Otellini, Patrick (ADM) <_patrick.otellini@sfgov.org>; Elliott, Nicole (MYR) <nicole.elliott@sfgov.org> 
Cc: Calvillo, Angela (BOS) <angela.calvillo@sfgov.org>; Major, Erica (BOS) <erica.major@sfgov.org>; Angulo, Sunny (BOS) 
<sunny.angulo@sfgov.org> 
Subject: Letter of Inquiry in advance of Thursday's hearing 

Mr. Otellini and Ms. Elliott: 

Attached, please find a letter of inquiry in the furtherance of this Thursday's hearing objectives. Please transmit 
responses to me and my staff, Sunny Angulo, before Thursday. 
I look forward to your response. 

Best, 

Aaron 

********** 
Aaron Peskin 
District 3 Supervisor 
415.554.7450 -VOICE 
Aaron.Peskin@sfgov.org 
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From: Elliott, Nicole (MYR) 
Sent: 
To: 

Wednesday, September 21, 2016 11 :20 AM 
Peskin, Aaron (BOS); Otellini, Patrick (ADM) 

Cc: 
Subject: 

Calvillo, Angela (BOS); Major, Erica (BOS); Arigulo, Sunny (BOS) 
RE: Letter of Inquiry in advance of Thursday's hearing 

Attachments: 8.10.16 Feinstein.pdf; 9.9.16 Lee.pdf; 9.14.16 Feinstein.pdf 

Good afternoon Supervisor Peskin, 

Please find the following letters attached: 
1) August 10th letter from Senator Feinstein to Mayor Lee 
2) September 9th letter from Mayor Lee to Senator Feinstein 
3) September 14th letter from Senator Feinstein to Mayor Lee 

Please feel free to be in touch if you have questions related to these letters. 

Best, 

Nicole 

Nicole A. Elliott 
Director, Legislative & Government Affairs 
Office of Mayor Edwin M. Lee 

(415) 554-7940 

From: Peskin, Aaron (BOS) 
Sent: Tuesday, September 20, 2016 7:09 PM 
To: Otellini, Patrick (ADM) <patrick.otellini@sfgov.org>; Elliott, Nicole (MYR) <nicole.elliott@sfgov.org> 
Cc: Calvillo, Angela (BOS) <angela.calvillo@sfgov.org>; Major, Erica (BOS) <erica.major@sfgov.org>; Angulo, Sunny (BOS) 

<sunny.angulo@sfgov.org> 
Subject: Letter of Inquiry in advance of Thursday's hearing 

Mr. Otellini and Ms. Elliott: 

Attached, please find a letter of inquiry in the furtherance of this Thursday's hearing objectives. Please transmit 

responses to me and my staff, Sunny Angulo, before Thursday. 

I look forward to your response. 

Best, 

Aaron 

********** 
Aaron Peskin 
District 3 Supervisor 
415.554.7450-VOICE 
Aaron.Peskin@sfgov.org 
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DIANNE FEINSTEIN 
CALIFORNIA 

~ntttb ~tatts ~cnatt 
WASHINGTON, DC 20510-0504 

The Honorable Edwin Lee 
Mayor 
City Hall 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA, 94102 

Dear Mayor Lee: 

http://felnsteln.senate.gov 

August 10, 2016 

SELECT COMMITTEE ON INTELLIGENCE - VICE CHAIRMAN 
COMMITTEE ON APPROPRIATIONS 
COMMITTEE ON THE JUDICIARY 
COMMITTEE ON RULES AND ADMINISTRATION 

I have been reading with increasing alarm the recent stories about the Millennium 
Tower and its reported sinking and tilting. As you know, I have had great concern, 
generally, with therecentresidentiaLand commercial density increase in San 
Francisco, as well as concern about the City's preparedness for a large scale 
seismic event. Now, to add to that mix of concern, I am left wondering if the 
City's building code played any role in allowing this sinking and tilting to happen, 
and whether or not other approved buildings are suffering the same fate. 

The fact most alarming to me is that the ,Millennium's engineers constructed the 
building only over a thick concrete slab, supported by piles roughly 80 feet into 
dense sand as opposed to drilling piles into the bedrock 200 feet down. While I 

was always under the impression that buildings needed to be anchored to bedrock, 
I have learned that there are numerous buildings throughout San Francisco (e.g. the 
Embarcadero buildings, AT&T Park, Moscone Center) that have used a similar 
type of foundation. 

I met recently with Patrick Otellini, your Chief Resiliency Officer, who spoke at 
great length about the work you are leading to keep the City safe in the event of a 
large seismic event. Thank you for that work. However, I believe answering the 



question of the seismic stability ofthese new high buildings, other such buildings 
currently in the construction or review phase, and whether or not they can 
sufficiently survive alarge scale earthquake without being anchored into bedrock 
should become. a top priority for you. 

I suggest reaching out to leaders in the world of academia to solicit their guidance 
and input, as opposed to current geotechnical engineers currently practicing in the 
field in order to avoid any appearance of conflict of interest. Consider forming a 
"Mayoral Seismic Safety Advisory Committee," or other panel of independent 
experts who can advise you and the Department of Building Inspection thoroughly 
and independently. Ifl can be of any help to you in this endeavor, please know I 
am at your service. 

Sincerely, 

Dianne Feinstein 
United States Senator 



OFFICE OF THE MAYOR 
SAN FRANCISCO 

September 9, 2016 

The Honorable Dianne Feinstein 
United States Senate 
331 Hart Senate Office Building 
Washington, D.C. 20510 

Dear Senator Feinstein: 

EDWIN M. LEE 
MAYOR 

Thank you for your 1ette1· regarding seismic safety of high-rise buildings in San Francisco. As 
you know, earthquake resilience has been a key priority of mine stretching back to my days as 
DPW Director and City Administrator. 

You asked for more information about the Millennium Tower at 301 Mission Street. 
Specifically, the building pel'lnit approval process for this building commenced -in 2002 under the 
2001 California Building Code, and the Department of Building Inspection initiated a peer 
review process from a panel of experts, as they typically do for high-rise construction that 
employs a design~based approach. 301 Mission Street went through that process and was 
designed and constructed to the approved plans, building codes and standards in place at the 
time. That said, the Department of Building Inspection has suggested the Homeowners' 
Association make corrective actions to improve the joints, plumbing, and other operational parts 
of the building. 

More broadly, you also expressed concern about the potential number of buildings in San 
Fra!1cisco that are not anchored to bedrock. Modern high rises typically employ a performance­
based design to ensure that the building meets the structural requirements of the current code. To 
this end, the Department of Building Inspection has already enhanced and clarified their process 
for having skyscrapers peer-reviewed by a panel of experts prior to approval to begin 
construction. 

As all Mayors of San Francisco know so deeply, earthquake preparedness is always a first 
priority, and we must strive for continual improvement. In my time as City Adminisfrator and 
Mayor, I led and initiated iny 30-year Earthquake Safety Implementation Plan (ESIP), a multi­
point program to evaluate and retrofit seismically vulnerable buildings and to pass new laws to 
make our City more resilient. Pm proud of the progress my Administration has made thus far 
which includes the retrofit of more than 5,000 dangerous soft story buildings by 2020, evaluating 
all of the Citi s private schools for earthquake risks by 2017 and tougher regulations requiring 
fa9ade inspections of every building in San Francisco more than five stories in height. We have 
also successfully passed $812 million in Earthquake Safety & Emergency Response general 
obligation bonds. 

To address the specific issue in your letter about high-rise resiliency, I am requesting the 
Department of Building Inspection's Code Advisory Structural Subcommittee immediately 

1 DR. CARL TON B. GOODLEIT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



review ground failure mitigation measures for buildings in geologically hazardous areas and 
make recommendations to the Building Inspection Commission. 

As a further result of your writing, I have directed the Department of Building Inspection and the 
Office of Resilience & Recovery to amend our 30-year ESIP plan to expedite the safety of new 
and existing high-rise buildings. Specifically, I have ordered immediate inclusion into this year's 
work plan of: 

• Reviewing ground failure mitigation measures for buildings in geologically hazardous 
areas (ESIP Task B.6.c) 

• Mandatory earthquake evaluations at the time of sale (ESIP Tasks A.2.a and B.2.c) 
•Mandatory evaluation and retrofit of buildings with more than 300 occupants (ESIP Task 

C.2.c) 
• Mandatory evaluation and retrofit of other low performing buildings (ESIP Task C.2.e) 

Previously, several of these tasks were spread ove1· the next 25 years. As a result of your letter, 
and my direction to staff, we're starting this work right away. 

I appreciate your attention to this issue, and I always welcome your continued guidance on 
protecting San Francisco. 

EdwinM. ee 
Mayor, er X County of San Francisco 



DIANNE FEINSTEIN 
CALIFORNIA 

Dear Mayor 

~ntttb "tates ~tnate 
WASHINGTON, DC 20510~0504 

http://feinstein.sonate.gov 

September 14, 2016 

St:.LE.Cl' COMMlrfEE ON INTEWGENCE • VICE CWIJnMAN 
COMMITIEE ON APPROPRIATIONS 
COMMITTEE ON THE JUDICIAHY 
COMMITTEE ON RULES ANO AOMlNJSTRATtON 

ank you for your September 9,.2016 resporn'.)e to my August 10, 2016 letter to 

you raising concerns about the reported "sinking and tilting" of the Miilennium Tower. I 
am very encouraged by your response detailing your commitment to moving forward 

action items within the City's Ea1thquake Safety Implementation Plan for high rise 

buildings. Your letter makes clear you remain steadfast, as you have throughout your 

public service career, to ensuring the seismic safety of San Francisco - thank you! 

Specifically to the Millennium Tower, I also appreciate your response 
summarizing the building permit approval process prior to the construction of the Tower. 
Moving forward, what role will the City play in addressing the continued ••sinking and 

tilting" of the building? What role can you play as Mayor to ensure that aH hnpacted 

City Departments stand at the ready to assist the developer, the homeowner's association) 

and other impacted parties, as they formulate a plan to fix the problem? Most 

importantly, what can you do to ensure the residents of San Francisco that its City 
government is on top of the issue? 

As always, I ani. more than pleased to -offer any assistance I can to the City of San 

Francisco. 

The Honorable Edwin Lee 

Mayor 

City Hall 

1 Dr. Carlton B. Goodlett Place 

San Francisco, CA, 94102 

Sincerely, 



Member, Board of Supervisors 
District 3 

September 20, 2016 

AARON PESKIN 

Patrick Otellini, Chief Resilience Officer 
Office of the City Administrator, Room 362 

Nicole Elliott, Director of Legislative & Government Affairs 
Office of Mayor Edwin M. Lee, Room 200 

Mr. Otellini and Ms. Elliott: 

City and County of San Francisco 

Thank you for making yourself available to participate in the hearing this Thursday, September 
22, 2016 at 1 O:OOam at the Government Audit and Oversight Committee (GAO). 

I understand that you are the world's first Chief Resilience Officer, and I am eager to know more 
about your office and the specific work you have undertaken to address resiliency and recovery 
efforts here in San Francisco. I also understand that you have considerable experience after 
spending a decade in the private sector dealing with building code compliance issues, so I 
appreciate the guidance you have been giving the City on these issues since assuming your 
post. 

The GAO committee members will be using the recent revelations around 301 Mission Street as 
a case study in the first of a series of hearings on buildings standards in seismic zones, and I 
am requesting your assistance in providing any and all letters, emails, memorandums or 
bulletins that you have submitted to city staff or drafted for the Mayor or any of his staff in your 
role as the City's resident expert as to the condition and seismic safety and sustainability of the 
301 Mission Street project. 

Ms. Elliott, the September 13, 2016 SF Magazine article "Millennium Tower Goes on Trial" 
includes a letter from Mayor Lee to Senator Dianne Feinstein dated September 9, 2016. Please 
provide any correspondence that triggered Mayor Lee's official response on behalf of the City. 

Thank you both in advance for your help in facilitating this hearing by transmitting these 
documents in advance of this Thursday. Please feel free to contact my staff, Sunny Angulo, with 
further questions. 

Aaron Peskin 

City Hall • 1 Dr. Carlton B. Goodlett Place • Room 244 • San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554- 7454 •TDD/TTY (415) 554-5227 •E-mail: aaron.peskin@sfgov.org 



Member, Board of Supervisors 
District 3 

September20, 2016 

Tom C. Hui 

AARON PESKIN 

Department of Building Inspection, Director 
1660 Mission Street, Sixth Floor 
San Francisco, CA 94103 

Dear Director Hui: 

City and County of San Francisco 

Thank you for working to prepare for this Thursday's Government Audit and Oversight hearing. 
In addition to the questions we transmitted on September 12, 2016, please be advised of the 
following questions, as well: 

• · What other projects have been built on friction piles in the city? Out of those projects, 
which friction piles go into clay and which go into sand? Please provide a list for the 
hearing and indicate whether the buildings are constructed out of steel or concrete. 

• Please provide an overview of the dewatering and drilling preparation work that 
happened at 301 Mission Street prior to 2010. 

• How many permit expeditors were involved with the 301 Mission project over the course 
of its vetting and approval process? 

• How many inspectors does the Department of Building Inspection (DBI) employ and how 
many are necessary to evaluate projects over 120 feet? How many inspectors were 
assigned to evaluate the seismic safety and structural soundness of 301 Mission Street? 

• What is the relationship of Consolidation Engineering Laboratories (CEL) to the 301 
Mission Street project and any other projects since? What about Construction Testing 
Service (CTS) Inspection Company? 

• Who signs off on Requests for Information from engineers within DBI typically? Who 
signed off on any Requests for Information on the 301 Mission Street project, as well as 
any inspection punch lists? 

• Has the successful performance of tower buildings on pads in a seismic zone 
(particularly on poor quality soil deposits) been proven? 

~~these inquiries, and I look forward to the September 22 hearing. 

f\aron Peskin 

City Hall • 1 J:)r. Carlton B. Goodlett Place• Room 244 • San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554- 7454 •TDD/TTY (415) 554-5227 •E-mail: aaron.peskin@sfgov.org 



Member, Board of Supervisors 
District 3 

September 12, 2016 

Tom C. Hui 

AARON PESKIN 

Department of Building Inspection, Director 
1660 Mission Street, Sixth Floor 
San Francisco, CA 94103 
CC: Angela Calvillo; William Strawn; Lily Madjus 

Dear Director Hui: 

City and County of San Francisco 

Thank you for copying me on the public records request regarding 301 Mission Street. After 
review of the documents, I have asked the Clerk of the Board to transmit this letter of inquiry in 
order to obtain further information and to give the Department of Building Inspection official 
notice that I am convening a special meeting of the Government Audit and Oversight Committee 
to hear File #160975 on Thursday, September 22, 2016 at 10:00am. 

I request the following individuals to be present: William Strawn, Daniel Lowrey, Gary Ho and 
former staff and Acting Director Amy Lee. 

The documents responsive to the NBC Investigative Unit's disclosure request seem woefully 
incomplete. Please identify what documents were not turned over and why. 

Additional questions in advance of the September 22nd hearing: 
• In 2005, geotechnical engineers, Treadwell & Rollo wrote that the project's structural 

engineer would determine the depth of the piles, yet there are no documents identifying 
this review or approval process. Please provide this written determination. 

• The 2006 correspondence between the Department of Building Inspection and the lead 
at DeSimone Consulting Engineers focuses primarily on DBI concerns with the proposed 
BauGrid® reinforcement system installed at 301 Mission. All but one of of these 22 
pages of documents deal with these prefabricated joints, which received review and 
approval by the structural review panel consisting of Mr. Hardip Pannu and Professor 
Jack Moehle. Oddly, the subject of the structural foundation was not covered in the 
correspondence, leading me to inquire whether or not there was peer review of this 
critical aspect of the project. 

• What is the Department of Building Inspection's current policy on performance-based 
peer review of structural foundations for projects over 120 ft? Has this policy always 
been in place, or did it come about at a certain time? Why was it changed or created? 

• Why does the Department of Building Inspection have an inquiry in 2009 regarding the 
larger than expected settlements of the high-rise and mid-rise buildings at 301 Mission, 
but no response included in its disclosure? Please provide the response from DeSimone 
Consulting Engineers. 

• The DeSimone Consulting Engineers letter from February 2009 states that they do not 
expect differential settlement to occur. What was the Department's response to this . 

City Hall • I Dr. Carlton B. Goodlett Place• Room 244 • San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554 - 7454 • TDDITTY (415) 554-5227 •E-mail: aaron.peskin@sfgov.org 



Letter of Inquiry-Tom C. Hui -September 12, 2016 (Page 2) 

assertion and was this the understanding when the Certificates of Occupancy were 
issued, that no differentiated settlement had been noticed to any oversight agency? 

• In 2008 negotiations appear to have been ongoing to expedite life safety inspections in 
order to obtain a temporary occupancy for the 60 story residential high rise at 301 
Mission. On what basis did the city feel it should expedite the issuance of temporary 
occupancy permits? Who was the permit expediter for the 301 Mission project? 

• Why does the City have an unsigned report put together by an independent structural 
engineer, with no responses or follow-up from Department officials? The Draft 
Foundation Settlement investigation by Ronald Hamburger identifies a number of issues, 
including aggressive dewatering during construction (even before additional dewatering 
as a result of the Transbay project), as well as projected sinkage over the anticipated 
norm. 

• As stated prior, the DeSimone Consulting Engineers 2009 report stipulated to no 
differential settlement but that marginal shift can be expected. Yet the Hamburger report 
later identified foundational cracking as a serious concern. Please explain this 
information and assessment gap. Whose responsibility is it to notify the City when new 
verifiable concerns are flagged or found to be substantive? Did the Hamburger report 
cause the City concern and are there any additional geotechnical structural reviews that 
have additional information warranting analysis that we have not been made aware of? 

• According to the Hamburger report, the pile drives were built into mud clay not dense 
sand. Does this sediment create enough "friction" for friction piles to maintain their depth 
and stability and not sink? Was this evaluated before approval? 

• Please also submit a complete list in advance of the hearing of projects within the 
waterfront, Transbay and Rinc_on Hill neighborhood plan areas that have opted to drill 
down to bedrock and those that have not, along with their height and whether they 
utilized performance-based design with peer review. 

• Please provide a comparison of the structural analysis and approval standards required 
in Section 1701 of the San Francisco Building Code, the California Uniform Building 
Code and the federal requirements, including whether peer review of project foundations 
is required or encouraged as a best practice. 

• What are the implications of the existing aggravated lean at 301 Mission Street on the 
seismic sustainability of the adjacent Transbay project and what steps is the City 
undertaking to ensure we protect our investment in this public project, given the new 
information? 

• How many Certificates of Occupancy has the Department of Building Inspection issued 
since 301 Mission Street in the Transbay and Rincon neighborhoods? 

• What steps is the Department undertaking to remediate the issues that have been 
uncovered at 301 Mission and the potential projects in the surrounding neighborhood? 
What recommendations can you offer that we must pursue immediately? 

Please work with my staff to transmit this information in advance of the September 22 hearing 
and be prepared to discuss it as a part of our collective efforts to ensure the appropriate 
standards for our city-approved projects moving forward. 

Thank you for your cooperation. 

Bes/ I) j 
~(;{/~ 

Aaron Peskin 



Millennium Litigation Group 
930 Montgomery Street, Suite 600 
San Francisco, CA 94133 
Tel: (415} 433-3475 
Fax: (415} 781-8030 
www.millenniumlitigation.com 

Re: Item 160975, Special Meeting September 22, Government Audit and Oversight Committee 

We represent the homeowners of the Millennium Tower in a Class Action - Superior 

Court Of The State of California City and County Of San Francisco, case number: Ct CGC -16-

553574. For more information you may see www.Millenniumlitigation.com 

We thank the Government Audit and Oversight Committee, and particularly Supervisor 

Peskin, for the good work they are doing to probe the background of 301 Mission, and better 

understand the challenges of erecting high-rise, and skyscraper structures on precarious soil 

conditions in San Francisco. Their concerns to establish whether there was political pressure, or 

corruption involved in the approvals is commendable. While it is very important to understand 

and learn from the history of this building, and what may have gone wrong along the way, it is 

far, far more important to fully understand what public safety issues are posed by its present 

condition, and how it may further be detrimentally impacted by future causes. 

As the various stakeholders position their interests to pursue litigation, they have each 

retained experts to opine on what the causes of the sinking and tilting may be. Each party and 

their experts, will for obvious reasons, spin, and nuance the opinions to advance their ultimate 

agenda, laying blame at the feet of others. Additionally, the various experts' opinions will not 

be made known until years from now when depositions will be taken before trial. During the 

course of litigation, the investigation results and conclusions, which are considered attorney 

work product, will be shielded from public scrutiny, and even from the homeowners by their 

own HOA experts. The various stakeholders have financial interests in assuaging the 

homeowners and the city, with opinions that the building is currently safe. However, such 

opinions must be viewed with suspicion. There currently is no independent, unbiased review of 

the life safety condition of Millennium Tower, and it is unlikely with pending complex litigation 

that there will be any such reliable independent, unbiased opinion in the near future. 

It is without dispute that the. Millennium Tower skyscraper currently stands in a 

compromised state, as it continues to sink and lean. There is very serious life safety concern by 

all, for the homeowners, the other buildings in the vicinity (including the Transbay Terminal}, 

and the citizens of San Francisco. The failure of the Millennium Tower could potentially cause 

catastrophic damage to property, and life, unlike anything this city has previously experienced. 

1 



There are allegations that the foundation was improperly designed, and/or has been adversely 

impacted by changes in the water table brought about by construction activities. There has 

been no independent investigation to date, to determine how much of a life safety hazard this 

massive skyscraper is currently posing, or may cause in the future. Many factors may have the 

potential to turn this magnificent structure, the crown jewel of the Transbay Terminal, into an 

instrument of mass destruction. Earthquakes, changes in the water table, either man made or 

through natural causes such as the rising sea level, or a prolonged drought in California, are just 

a few obvious factors to investigate and consider. This building ma-y be totally safe for a long 

time in the future, or may be a ticking time bomb, resulting in a catastrophe of epic 

proportions. It is critical that the City and County of San Francisco act immediately to protect 

the homeowners, and the public. A complete independent investigation into the current and 

future public safety condition of the building must be implemented immediately. 

The appropriate agencies of the San Francisco government, who have the power to do 

so, should immediately implement a full investigation by well qualified, unbiased experts, under 

their public supervision, who owe no loyalty to any of the stakeholders in this conflict. Such 

work product and findings should be transparent and made public to avoid any bias and 

maintain integrity. 

We hope and trust that the Honorable Mayor, Board of Supervisors, Senator Diane 

Feinstein who has expressed interest, and appropriate city officials, will agree that such an 

investigation is urgently needed, and will take immediate steps to bring it about. 

Sincerely, 

Millennium Litigation Group 

www.millinniumlitigation.com 
Mark M. Garay, Esq. 
Law Offices Of Mark M. Garay 

2 



• Review plans and designs developed by architects and 
engineers hired by project sponsor to verify compliance 
with code in force at time plans are submitted for review. 

• Conduct site inspections to verify that construction is in 
accordance with approved plans. 

•Address code compliance issues raised through 
complaints submitted by San Francisco residents. 

9/22/2016 

1 



Type of Construction 
.· . . -, 

· Project Valuation 

Foundation Type 

Building Code lh Effect 

Permit Filed 

Permit Issued 

TCOs 

CFC Issued 

Erect 58-story 420 
· residential units ·· 

Type I (Concrete) 

$175M 

Mat slab with 900+ 14 
inch square piles driven 
down 66-91 feet 

2001 CA Building Code 

October 2002 

September 2005 

March 19/May 8, 2009 

August 2009 

• DBI issues a TCO only after verifying that life safety 
components are installed in accordance with plans and 
are functional (plumbing, electrical, building, and fire). 

• DBI inspected project site regularly from Jan 2006 - Aug 
2009 and found no signs of settlement. 

9/22/2016 
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9/22/2016 
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• Use of Administrative Bulletins (adopted in March 8, 
2008) for Tall Buildings: 

1. AB 082 - Guidelines and Procedures for Structural 
Design Review and 

2. AB 083 - Requirements & Guidelines for the Seismic 
Design of New Tall Buildings Using Non-Prescriptive 
Seismic Design Procedures. 

• Mandatory s~ruct~ral design review of high-rise buildings 
over 240 ft. m height · 

• Any performance based design building structure will 
require AB 082 review. 

• These ABs have been used as a model by other 
jurisdictions . 

1. DBI is investigating reports of settlement at 301 
Mission. 

2. DBI has requested a final, signed copy of the 
2014 Foundation Settlement Investigation report 
and a copy of the 2016 updated report by 
Simpson Gumpertz & Heger on behalf of project 
sponsor. 

3. DBI has issued a request to the building owners 
and its engineering and technical teams to keep 
DBI informed specifically about any observed 
effects on the building's life safety systems that 
may be connected to the settlement, and to 
provide us with an updated engineering report by 
the end of September. · 

9/22/2016 
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Presented in Committee -~ugust l, 2017 

December 15, 2016 

Denis F. Shanagher 
Duane Morris LLP 
Spear Tower 
One Market Plaza, Suite 2200 
San Francisco, GA 94105-1127 

Allana Buick & Bers. Inc. 
990 Commerdal Street 
Palo Al10, CA 94303 
l 650.543.5600 
f 600.543.5625 
www.abbae.com 

ALLANA BUICK&BERS 

Re: The Millennium Tower- Residential Unit 318, Odor Transfer Investigation 
Progress Report - DRAFT 

Denis, 

In accordance with your request, Allana Buick & Bers, Inc. (ABBAE) is in the process of 
conducting a field investigation and analysis of residential unit 31 B at The Millennium 
Tower in Sari Francisco, CA We are pleased to present Duane Morris (DM) with a 
progress report of our investigation and preliminary findings. 

Background 

The Millennium Tower site consists of a 58 story multi residential hi-rise and a 9 story 
mid-:rise buildi.ng, built during 2008 and 2009. The resident of Unit 318 has been 
reporting infiltration of assorted odors into her condominium unit for the last 4 years. The 
focus of the investigation will be to test the existing conditions of the residence, the 
integrity of the unit surrounding walls, ceilings & floors and to provide analysis and repair 
recommendations based on our findings. 

• The Millennium Tower, Unit31B has a typical 2 bedroom 2.5 bathroom floor plan. 
• The two bathrooms, the toilet room and the kitchen hood are served by a common 

exhaust duct which discharges into a vertical exhaust shaft routed up to a rooftop 
exhaust fan. 

• A separate exhaust riser serves the ciothes 1dryer exhaust. 
• The unit neating and cooling is provided by two water source heat pumps. One heat 

pump [HP-C] supplies the master bedroom and part of the living room/dining room 
.and the other heat pump [HP-B] supplies the small bedroom and part of the living 
room. 

~ As reported to us by the resident of 31 B; the dete'ctioli of undesirable indoor odors 
occ_u.rred at seemingly random periods of the day. The locations within the residence, 

. where the smells were noticed, also varied without any consistency. And finally the 
types of odors were varied, from different food sources to smoke smells . 

.. ·The _Building Engineers, we interviewed, stated that very few odor transfer issues 
have. been. reported by other units· in the, Millennium. There were .some odor 
complaints, in the past, that.were resolved by adjusting and balancing the building 
common exhaust and supply air systems. 



Site Investigation 

An initial non-destructive site survey at the Millennium Tower Unit 318 was conducted by A88AE staff 
on October 7, 2016. It included a general walk through of the residence and an interview with the unit 
resident and the building engineers. 

On December 8, 2016; A88AE staff conducted a series of onsite smoke tests. The object of the test 
was to determine if a path of air transfer existed between the subject residence in Unit 318 and the 
residence directly below, Unit 308. 

The smoke tests were performed utilizing ~smoke emitters" by Regin HVAC Products 
[Model S104, 3 minute cartridges] which emit white colored and scented smoke. 

Unit 318/308 Smoke Test Description 

Six test locations were selected within the residence (as indicated in the attached unit 
floor plan): 

ST1 - Wall cavity behind Heat Pump [HP-C] 
*Note that access to this location required a 24"x24" wall opening to be cut in the 
master bedroom of Units 308 and 318. 

ST2 - Area below living room window, adjacent to heat pump closet. 
ST3 - Area below living room window, to the right of ST2. 
ST 4 - Area below kitchen exhaust hood 
ST5 - Heat Pump [HP-8] closet 
ST6 - Master bathroom. 

Test 1 
11:00 AM 

Test2 
11:40 AM 

Test3 
12:00 PM 

(1) smoke emitter cartridge was setoff in Unit 30B at ST2 
• Odor detected in Unit 31 B kitchen area near heat pump HP-C closet. 
• Faint smoke haze in same area. 

(1) smoke emitter cartridge was setoff in Unit 308 at ST1 
• Significant amount of smoke streaming out of gaps in exterior wall (curtain wall) 

within the cavity behind the heat pump. 

(2) smoke emitter cartridges was setoff in Unit 308 at ST1 
• Significant amount of smoke streaming out of gaps in exterior wall (curtain wall) 

within the cavity behind the heat pump. 
• Similar to Test 2 but resulting in more intense smoke transfer. 



Test4 
12:30 PM (1) smoke emitter cartridge was setoff in Unit 308 at ST6 

Tests 
1:00 PM 

Test6 
1:25 PM 

Test7 
1:45 PM 

: ii -

• Slight odor detected in Unit 31 B entry hallway near laundry room 
• No smoke detected. 

(1) smoke emitter cartridge was setoff in Unit 30B at ST5 
• Significant amount of smoke streaming out of hydronic piping floor penetrations 

in heat pump closet. 
• Similar to Test 2 but resulting in more intense smoke transfer. 

(2) smoke emitter cartridges was setoff in Unit 30B at ST5 
• Significant amount of smoke streaming out of hydronic-piping floor penetrations 

in heat pump closet. 
• Similar to Test 5 but resulting in more intense smoke transfer. 

(1) smoke emitter cartridge was setoff in Unit 30B at ST4 
• Odor detected in Unit 318 kitchen area. 
• Faint smoke haze in same area. 

' ·\~ ' 

Unit 308 and 318 
Drywall Removal 
Location (Approx: 2::<2') 
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Investigation Findings 

The smoke test results clearly verified the existence of air transfer pathways between Unit 30B and Unit 
31B. Suspended particles in the air can communicate between these neighboring residences through 
the same air transfer pathways, resulting in odors from one unit detected in the adjoining unit. 

Two significant air leakage locations have been identified: 

1. At site ST1; 
Large gaps on the interior surface of the exterior wall (curtain wall) within the cavity 
behind the heat pump [HP-C]. This condition exists on both floors 308 and 31 B. The 
location of air leak is directly across from the intake of the forced air heat pump unit. 
The odor transfer is enhanced and further distributed into the residence with the 
operation of the heat pump fan. 

2. At site STS; 

I 

Gaps around the hydronic-piping floor penetrations in the closet of heat pump [HP-B]. 
Here too the location of air leaks are close to the intake of the forced air heat pump unit. 
The odor transfer again is enhanced and further distributed into the residence with the 
operation of the heat pump fan. 

Repair Recommendations 

The recommended repair consists of providing an air tight seal of the identified air gaps causing leaks 
between Units 30B and 31B. 

1. At site ST1; 
Seal the air gaps on the interior surface of the exterior wall (curtain wall) within the 
cavity behind the heat pump [HP-C]. This condition exists on both floors 308 and 31 B: 

• Provide sufficient access opening in bedroom wall to perform work in subject 
area. 

• Prep, patch and seal exterior wall gaps in curtain wall, air tight. 
• Patch, seal and finish access opening. 

2. At site ST5; 



Seal the gaps around the hydronic-piping floor penetrations in the closet of heat pump 
[HP-B]: 

• Provide sufficient access opening in hallway wall to perform work in subject area. 
• Remove any existing fire stopping sealant at riser pipes. 
• Apply new fire-stopping sealant to the full circumference of each riser pipe 

penetrating the floor of the heat pump closet of unit 31 B and each riser pipe 
penetrating the ceiling of the heat pump closet of unit 308 

• Patch, seal and finish access opening. 
Seal the gaps around the hydronic-piping floor penetrations in the closet of heat pump 
[HP-C]: 

Sincerely, 

• Provide sufficient access opening in kitchen wall to perform work in subject area. 
• Remove any existing fire stopping sealant at riser pipes. 
• Apply new fire-stopping sealant to the full circumference of each riser pipe 

penetrating the floor of the heat pump closet of unit 31 B and each riser pipe 
penetrating the ceiling of the heat pump closet of unit 308 

• Patch, seal and finish access opening. 

Allana Buick & Bers, Inc. 

Eli Margalit, P .E., LEED AP 
Forensic Mechanical Engineer 

---·--··--·--------- --- ---------- ----·---·--·---·------------
---~-----------------·--·----------·----- -- -----------------------------·--------·---·---·-------···-------------



Photo Section 

Test access opening in bedroom wall at site ST1 in unit 31 B 

Smoke test site ST1 in unit 31 B 

~R GAP IN CURTAIN 
WALL 



Pre-Test Conditions: 
Test site ST5 in unit 31 B heat pump closet. 
Note pipe risers routed through closet floor 

During Smoke Test Conditions - 1/2 minute from start: 
Test site ST5 in unit 31 B heat pump closet. 
Note white test smoke at pipe risers routed through closet floor 



During Smoke Test Conditions- 1 minute from start: 
Test site ST5 in unit 31 B heat pump closet. 
Note white test smoke completely filling closet 

Test site ST5 in unit 31 B heat pump closet. 
Note test smoke flowing up through heat pump closet door opening 
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My name is Janet Campbell, I am an architect with an MBA in Real Estate, and have 
38 years' experience in Architecture and Real Estate Development. 

I came here today to help shed some light on what I have seen over the past 17 years 
of working to have clients' projects approved within the Planning, Building and other 
departments. 

In 49 states, the blurring of lines of responsibility to produce plans is not allowed. 
Architects, Structural Engineers and Contractors are not allowed to practice each 
others' professions. They are to use a standard of due care particular to their 
professions for the good of the life, safety and welfare of the public, including financial, 
with regards to those who hold loans on such properties. 

And in of all places, earthquake country, those lines have been blurred. 

Further, while the license laws are clear as to who can and cannot practice 
architecture and engineering, time and again, we see "Paper napkin-like" drawings 
allowed to be taken in against License Laws and then approved - on commercial 
spaces or residential properties with multiple units on them. 

Against the law. And in multiple Departments. 

Why and How does this happen? 

We see time and again glad-handing "expediters" who discuss issues of properties 
with Planning, Building and other Department personnel, representing clients - against 
license laws. 

We see restaurants built out without plans and the appropriate permits. And 
contractors "crowing" in emails about how they "got 'er done". 

The affect has been brutal on a number of my clients. Because of illegal units, at least 
two of my clients are stuck in a round hell of having based buying prices through 
clueless realtors with mortgages on the income from those units. 

In one case the illegal units were approved by Planning against their codes and bought 
later by my clients, having now been to Director's Hearings and now with a lien against 
their property, and unable to sell or refinance. 



Another client found herself represented by an expediter, who also represented the 
landlord. She signed a commercial lease prior to hiring me, and when I got into the 
project, found no way to accommodate a necessary second exit. She lost her 
investment, around $250,000. 

I have prevented a number of other clients from similar mistakes - IF they get to me 
soon enough, before the realtors, landlords and expediters get to them. 

Other clients decide to steal architect's drawings, to use expediters. Recently, one 
walked off with much of 7 months' work, and is using it, to employ expediters to "get 
around the rules" and put things through Planning and Building much faster. 

Another recently had a contractor who acts as an "expediter machine" with employees 
to take my drawings in, sign them as if he was myself, until an honest plan reviewer 
alerted me. Building tried to get me to take a payment from the expediter, then tried 
to get the City Attorney to prosecute him for fraud, and the City Attorney refused. 

Even in Planning, there is a Design Team where one member told me a couple of 
years ago, "You sit down, Shut Up, We Design It and you detail it after it gets to 
Building." 

They are not architects nor the architect-of-record, with certain duties and 
responsibilities, and do not understand the import of what they are doing, at the risk of 
the clients and those holding mortgages. 

Despite attempts to get a planner to read a survey and understand that the two lots 
were two lots, I watched a client go belly-up, the Planner deliberately yelling us down 
and put him through a three-year "lot split" that finally took six months through the 
Assessor Recorder's Offices and DPW to prove that it was as recorded and surveyed, 
two lots. An architect in their position would never have done so. 

And in the past month alone, I have caught three persons practicing on paper as 
architects and engineers, unlicensed. 

When will it end? 

In Summary: 
ONLY When vou: 

1. Enforce the License Laws. 



2. Separate all Disciplines into reviewing only their Disciplines. 

3. Have clear Processes to go through, on Charts publicly available, without personnel 
interpretations allowed. 

4. Have the appropriately trained Personnel, with licenses in those professions and at 
least 10-20 years experience, in Management and reviewing plans - in every 
department that has to review them in the city. At Planning, Building, Fire, Health, 
DPW/BSM, MOD and etc. 

For instance: 
Architects do Architectural, including all Zoning, Design, Exiting, ADA and Health 

Code issues in all Departments reviewing plans. 
Structural Engineers review Structural Engineering - only - at Building. 
Geologists and GeoTechnical Engineers should at least be consulting at Buidling. 
Civil Engineers should and are reviewing plans at DPW. 

5. Have only the Architect or Engineer of Record pulling the plans through, or their 
direct employees 

"Under their supervision" - as an employee, not consultant - is what the license 
law dictates. 

6. Have Clear and Unchanged Standards on Plans, laid out in great detail, that all 
have to go through. 

No personal interpretations should be allowed by Staff. 

In Conclusion: 

Familiarity and other methods used by expediters, plying the unlicensed and 
inappropriate employees reviewing plans in order to get a favorable interpretation, 
further erodes application of the codes and standards that matter to all of us. 

It repeatedly has and is destroying the life, safety, health and welfare of the public -
as seen in the Millenium Towers. 



IN SUMMARY 

1. Enforce the License Laws. 

2. Separate all Disciplines into reviewing only their Disciplines. 

3. Have clear Processes to go through, on Charts publicly available, without personnel 
interpretations allowed. 

4. Have the appropriately trained Personnel, with licenses in those professions and at 
least 10-20 years experience, in Management and reviewing plans - in every 
department that has to review them in the city. At Planning, Building, Fire, Health, 
DPW/BSM, MOD and etc. 

For instance: 
Architects do Architectural, including all Zoning, Design, Exiting, ADA and Health 

Code issues in all Departments reviewing plans. 
Structural Engineers review Structural Engineering - only - at Building. 
Geologists and GeoTechnical Engineers should at least be consulting at Buidling. 
Civil Engineers should and are reviewing plans at DPW. 

5. Have only the Architect or Engineer of Record pulling the plans through, or their 
direct employees 

"Under their supervision" - as an employee, not consultant - is what the license law dictates. 

6. Have Clear and Unchanged Standards on Plans, laid out in great detail, that all 
have to go through. 

No personal interpretations should be allowed by Staff. 

In Conclusion: 

Familiarity and other methods used by expediters, plying 
the unlicensed and inappropriate employees reviewing plans 
in order to get a favorable interpretation, further erodes 
application of the codes and standards that matter to all of us. 

It repeatedly has and is destroying the life, safety, health 
and welfare of the public - as seen in the Millenium Towers. 
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City and County of San Francisco 
1660 Mission Street, 2nd Floor 

DeSimone Project # 40698 
301 Mission - Structural Design Services 

San Francisco, CA 94103 

Attn: Raymond Lui 
Re: 301 Mission Settlement 

Mr. Lui: 

The following is offered in response to your letter dated February 2, 2009 regarding settlement of Millennium 
Tower at 301 Mission Street. 

l . The original project design by DeSimone and Handel Architects accommodated 6 inches of total 
settlement under the Tower. The adjacent podium and 12-story Mid-rise building are completely 
separated structurally from the Tower, and are not expected to settle at all. In fact, part of the 
podium and Mid-rise is actually tied down to prevent upward movement due to the net upward 
pressure supplied by groundwater. 

2. See attached letter from Treadwell & Rollo dated February 18, 2009. 
3. All columns and shear walls comprising the Tower structure are supported on a single, continuous pile 

cap. No differential settlements between adjacent walls/columns are expected and none have 
been reported to Desimone. See also the attached letter from Treadwell & Rollo dated February 18. 
2009. 

4. See attached letter from Treadwell & Rollo dated February 18. 2009. 
5. See attached letter from Treadwell & Rollo dated February 18. 2009. 
6. See attached letter from Treadwell & Rollo dated February 18. 2009. 
7. Since settlement of the Tower was anticipated and planned for during design, it has created no 

known problems for the Tower or Mid-rise structures. The only connections between the Tower and 
Mid-rise structures are at "hinge slabs", which were detailed to allow settlement of the Tower to occur 
relative to the Mid-rise. These slabs could accommodate at least an additional 6" of settlement with 
no detrimental structural impact. DeSimone has not observed, and has not been informed, of any 
cracks in walls or any other negative structural impact from the Tower settlement. It is our professional 
opinion that the structures are safe. 

8. See attached letter from Handel Architects dated February 18, 2009. 

Derrick D. Roorda, SE. LEED AP 
Senior Associate Principal 

Cc: Steve Hood, Millennium Partners 
Glenn Rescalvo. Handel Architects 
Ramin Golesorkhi. Treadwell & Rollo 

DESIMONE CONSULTING ENGINEERS 160 SANSOME STREET 16TH FLOOR SAN FRANCISCO. CALIFORNIA 94104 P. 415.398.5740 F. 415.398.9834 



18 February 2009 
Project 3157.04 

Mr. Derrick Roorda, SE 
DeSimone Consulting Engineers 
160 Sansome Street, 16tn Floor 
San Francisco, California 94111 

Subject: Response to DBI Letter 
Settlements at 301 Mission Street 
San Francisco, California 

Dear Mr. Roorda: 

This letter presents our responses to a letter by San Francisco Department of Building Inspec:tjon dated 
2 February 2009 regarding settlements at 301 Mission Street. Specifically, our responses to questions 
two through six in the referenced letter are presented below: 

Question 2: What are the actual settlements now? What is the rate of settlements? Are the 
settlements still continuing? What the expected final total settlement of each building? 

Response 2: The actual settlement of the Tower is 8.3 inches. This is based on the latest survey of 
the benchmark on the core wall which was read on 12 February 2009. The rate of 
settlement from the latest survey reading is 0.003 inches/day. A plot of the settlement is 
attached. The results of our latest evaluations indicate that approximately two to 
four inches of additional settlement could occur in the future. We do not anticipate 
settlement for the Podium/Mid-Rise structure. 

Question 3: Are there any differential settlements within the high-rise building? 

Response 3: We are not aware of any differential settlement issues within the high-rise Tower. 

Question 4: Are the actual total and differential settlements being monitored now? 

Response 4: Currently the benchmark on the core wall is being monitored. 

Question 5: What are the reasons for the larger than expected settlements? 

Response 5: The larger than anticipated settlement can be attributed to several possible factors 
including extensive and longer than expected dewatering during the construction of 
Podium/Mid-Rise structure and limited effectiveness of predrilling during the installation 
of pile foundations for the Tower. 

Question 6: Has the geotechnical engineer of record been alerted to the settlement and what is their 
course of action? 

Response 6: Treadwell & Rollo, Inc. as the geotechnical engineer of record has been aware of the 
settlement of the Tower and continues to evaluate the results of the monitoring by 
Martin M. Ron Associates, Inc. While the settlement of the Tower is greater than 
originally anticipated, this settlement should not pose issues with foundation support for 
the Tower. 

ENVIRONMENTAL AND GEOTECHNICAL CONSULTANTS 
555 MONTGOMERY STREET, SUITE 1300 SAN FRANCISCO CALIFORNIA 94111 T 415 955 9040 F 415 955 9041 www.treadwellrollo.com 



Mr. Derrick Roorda, SE 
Desimone Consulting Engineers 
18 February 2009 
Page 2 

We trust this letter provides the responses requested. If you have any questions, please call. 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

31570417.RG 

Attachment: Settlement Plot 

cc: Mr. Steven Hood (Millennium Partners) 



Project No. 3157.04 
301 Mission TOWER Settlement 

days Total Total 
Movement between between Inches per Elapsed Settlement 

Type date El readings readings day Time (days) (inches) 
!feetj !feetj inches 

Webcor reading 9/20/2006 7.829 0.000 0 0 
MA reading 1/2212007 7.n9 0.050 0 .602 124 0.005 124 0.602 
MA reading 317/2007 7 .744 0.035 0.420 44 0.010 168 1.022 
MA reading 4/1812007 7.715 0.029 0.348 42 0.008 210 1.370 
MA reading 6/5/2007 7 .673 0.042 0.504 48 0.011 258 1.874 
MA reading 6/2812007 7.653 0.020 0.240 23 0.010 281 2.114 
MA reading 81312007 7 .607 0.046 0552 36 0.015 317 2.666 
MA reading 8128/2007 7.58 0.027 0 .324 25 0.013 342 2.990 
MA reading 9/17/2007 7.557 0.023 0 .276 20 0.014 362 3.266 
MA reading 10/14/2007 7 .511 0.046 0 .552 27 0.020 389 3.818 
MA reading 11/7/2007 7.478 0 .033 0.396 24 0.017 413 4.214 
MA reading 12111/2007 7 .425 0 .053 0 .636 34 0.019 447 4 .850 
MA reading 1/10/2008 7.3n 0 .048 0576 30 0.019 4n 5 426 
MA reading 1/31/2008 7 .338 0 .039 0468 21 0 .022 498 5.894 
MA reading 312512008 7292 0 046 0 552 54 0.010 552 6.446 
MA reading 5/1/2008 7261 0.031 0 .372 37 0.010 589 6818 
MA reading 7/1/2008 7 .231 0 .030 0 .360 61 0.006 650 7 178 
MA reading 10/14/2008 1 .1n 0 .054 0.648 105 0.006 755 7.826 
MA reading 11/1412008 7 .169 0 .008 0 .096 31 0.003 786 7 922 
MA reading 12119/2008 7 .151 O.D18 0 216 35 0.006 821 8138 
MA reading 2112/2009 7 .136 O.D15 0 180 55 0.003 876 8.318 

0.693 

6/17/2006 Tower Mat Pour 
9/1312006 street level poured (core up ~3 levels) 
1/22/2007 Decks to L9, core to L 13 
317/2007 Decks to L 13, core to l18 

4/1812007 Decks to L 18, core to l22 
217/2008 Dewatering wells shut-off 
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HAN D E L A R c H I TE c Ts LLP 

February 18, 2009 

Derrick Roorda, SE 
DeSimone Consulting Engineers 
160 Sansome Street, 161h Floor 
San Francisco, CA 94104 

RE: 301 Mission Street, Settlement Issues 

Dear Derrick, 

Gary E. Handel AIA 
Glenn Rescalvo AIA 
0 .8. M iddleton AIA 

Frank Fusaro AIA 
M ichael Arad AIA 

Handel Architects, in conjunction with DeSimone Consulting Engineers, has designed 301 Mission 
for the settlement anticipated in the original Geotechnical Report prepared by Treadwell & Rollo. In 
addition, we are aware that additional settlement has occurred, and may continue to occur, and we 
have taken these conditions into account with modifications to the original design where necessary: 

• Utility lines have been designed and installed with flexible connections (allowing for horizontal 
and vertical movement) wherever they cross the expansion joint between the buildings and at 
service entry points in the tower. 

• Hinge slabs between the two buildings, which were originally designed for settlement that 
would not result in slopes exceeding requirements where handrails would have been required, 
have now been equipped with handrails which can be adjusted in the future if required. 

• Utilities under portions of the tower but above ceilings and walls supported from the Mid-Rise 
have been routed to avoid possible interference from future anticipated settlement. 

• Expansion joint covers at walls, ceilings and floors have been designed to accommodate 
settlement and seismic movement. Where the current additional or anticipated future 
settlement has affected waterproofing design at settlement joints, we have worked with the 
installer to modify the joint design to accommodate the anticipated future settlement up to 4" 
and continue to function as originally intended. 

• Interior floor surfaces adjoining exterior walkways on the north and west of the tower have been 
raised where possible to allow for increased sidewalk slope away from entry and exit doors in 
case future settlement might decrease or negate the current slope. Where interior floor levels 
could not be raised, new trench drains have been installed outside the entry doors in case 
settlement causes a reversal of sidewalk water flow. The porte cochere driveway elevations 
were redesigned, taking into account the current settlement and relationship to existing street 
and sidewalk elevations, so that the main entries, stairs and elevator sills could remain at their 
original floor elevations relative to floors above, even though they are now lower than originally 
predicted. 

~ 
Gerald W. Sams, AJA 
Handel Architects, LLP 

cc: Glenn Rescalvo 
Steve Hood 

SAN FRANCISCO 735 Market St, 2nd Fl San Francisco, CA 94103 t 415 495 5588 f 415 495 3828 www.handelarchitects.com 
NEW YORK 
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FROM: NICOLAS RODRIGUES DATE: 06 Jun 2012 

PROJECT NO.: 4069G VIA: 

PAGES: 

EMAIL 

5 PROJECT NAME: 301 MISSION STREET – MAY SETTLEMENT EVALUATION 

 

TO:    

Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 

 

RE: SETTLEMENT MONITORING 

 

As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 

301 Mission Street. We reviewed the data provided in the April 27th, 2012 settlement survey provided by 

ARUP and the data as provided in the Global Analyzer website (http://ga.arup.com/global_analyzer/) 

managed by ARUP.   

 

Following is a list of data available on the website: 

 

Data Type Date of Previous Data Date  of Latest Data Manual/Automatic 

Settlement Markers March 7, 2012 April 18, 2012 Manually Read 

Inclinometer* None None Manually Read 

Tiltmeter N/A May 23, 2012 Automatically Input 

Piezometer N/A May 17, 2012 Automatically Input 

Vibration N/A June 2, 2012 Automatically Input 

 

*Inclinometer data (I-16, I-17A, I-18, I-18M, I-19, I-20, I-21, and I-22) at the Millennium Tower site are not 

reported on the website. Only offsite inclinometer I-15 is on the website. The only data available is in the 

March 7th ARUP report and then only data for I-18 and I-19. This data should immediately be made 

available as it will show the first signs of any lateral movement of soil, which is indicative of impending 

tower vertical settlement. 

 

It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 

DeSimone will report on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
 

Settlement Data: 

 

Analysis of the latest data from Global Analyzer continues to show a varying rate of settlement as 

in preceding settlement reports by Arup. The Transbay excavation continues to coincidentally 

affect the rate of settlement of the Millennium Tower.  Generally, an increased rate of settlement 

MEMORANDUM 
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has been observed since the Transbay subsurface construction activities have commenced.   

 

Between the Tower and Mid-Rise Along Gridline 12 Joint 

Several settlement markers were reviewed at the building separation joint between the tower and 

Mid-Rise along gridline 12. It can be clearly observed that since Transbay construction activities 

have begun, that there is increasing differential across the joint, more than what was naturally 

occurring prior to the beginning of Transbay construction. The largest impact is near the south side 

of the building, and little to no impact in natural differential on the north side. It does appear that 

the joint is performing as expected and allowing free movements between both structures. 

DeSimone plans to walk the site on June 7, 2012 to observe the structural conditions along the joint. 

 

Inside Tower Core Versus Outside Tower Core 

Several settlement markers were chosen to evaluate the relative settlement between the area 

inside tower core and outside – SM-032, SM-023, SM-009 and SM006.  SM-023 represents 

measurements taken inside the core area. Settlement appears to be uniform across the site. 

 

3 foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K 

Several Settlement Markers were chosen to evaluate the relative settlement between the 3 foot 

thick cantilever slab and the Mid-Rise – SM-006, SM-003 and SM-041.   Between March 6, 2012 and 

April 17, 2012, settlement between the 3 foot thick cantilever slab was approximately 1.4 inches 

greater than the Mid-Rise.  This indicates that, the joint between the two buildings is allowing for 

independent rates of settlement and the tower is likely not dragging the Mid-Rise with it as it settles. 

 

Overall Settlement the Tower 

DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 

prior to the start of Transbay construction and extrapolated these curves out to the upper and 

lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 

February 18th, 2009 letter to SFDBI. It is clear that the measured settlement is showing more 

deflection than would be predicted by natural settlement alone and thus the Transbay 

construction has begun to cause an increase in vertical settlement of the 301 Mission Tower.  

 

These plots show that the actual recorded settlement is more than what would have occurred 

naturally, leading us to the conclusion that the increase is due to the Transbay construction 

activities. Since Treadwell has predicted a range of total settlement it is difficult to quantify 

precisely the amount of settlement attributed to Transbay. From a simple reading of the measured 

displacement versus the predictive curves, Transbay Construction has caused the 301 Mission 

Tower to settle between 0.2 to 0.9 inches. Since 0.75 inches is the “Action Trigger Level” as 

specified by Transbay, it is recommended that Millennium insist on a response from Transbay. 

 

The plot includes an average of settlement on the north side of the tower and on the south end of 

the tower. Before construction activities began at Transbay we observe a 0.2” settlement 

difference between the North and South sides. After construction activities have started, we now 

observe a 0.2 inch differential in the opposite direction. The foundation has rotated towards the 

Transbay project 0.4”, which may lead to movement at the top of the 301 Mission tower. We can 

conclude that the activities at Transbay have caused the south end to begin settling faster than 

the north.  

 

If it were not for the construction at Transbay, the rate at which settlement is occurring would be 

slowing. The report issued by Treadwell and Rollo on 4/27/2012, and their latest draft report dated 

6/5/2012, discusses this at length. The Treadwell report focus on constant average rate of 
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settlement and extrapolates these rates to predict current natural settlement versus Transbay 

construction caused settlement. Thus the settlements due to Transbay reported by Treadwell and 

Rollo (0.3 to 0.9 inches ) should be considered minimums and the actual settlements may be 

larger. 

 

Tiltmeter and Tape Extensometers Data: 

 

DeSimone will record and observe the location of these measurement devices during the June 7th 

site visit, and analysis will be provided in next month’s report. 

 

Vibration Data: 

 

Vibration monitor data has been updated through May 21, 2012.  Vibration monitor VM-003 

continues to not allow for data to be downloaded.  Only VM-001at the Tower and VM-004 at the 

Mid-Rise allow for downloadable data.  For the month of May there have several sudden spikes in 

the vibration data, however the level has been no greater than 0.06 in/s.   This value indicates a 

distinctly perceivable vibration but not one that can cause damage to architectural or structural 

components.  However, vibrations have generally been below a perceivable level.   
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FROM: NICOLAS RODRIGUES DATE: 28 Nov 2012 

PROJECT NO.: 4069G VIA: 

PAGES: 

EMAIL 

4 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    

Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 

 

RE: SETTLEMENT MONITORING 

 

As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 

301 Mission Street. We reviewed the data provided in the November 6th, 2012 settlement survey provided 

by ARUP, the data in the November 9th, 2012 tape extensometer readings, and the data as provided on 

the Global Analyzer website (http://ga.arup.com/global_analyzer/) managed by ARUP.  This memo serves 

as an update to the DeSimone memo issued to Millennium on June 6, 2012. 

 

Settlement data was last updated on the Global Analyzer website on April 17, 2012. No new settlement 

data has been uploaded to the website since that time.  Based on the ARUP reports, it is clear that 

readings have been taken since that time; however, this data has not been made available on the 

website.  

 

It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 

DeSimone will report on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
4) Tape Extensometer Data, and structural impacts. 
 

Settlement Data: 

 

Analysis of the latest data from the Arup Reports continues to show a varying rate of overall 

settlement as in preceding settlement reports by Arup. The Transbay deep foundation activities 

continue to coincidentally affect the rate of settlement of the Millennium Tower.  Generally, an 

increased rate of settlement has been observed since the Transbay subsurface construction 

activities have commenced.   

 

Due to no new data being provided to DeSimone, analyses performed for the June 6, 2012 report 

cannot be updated. Specifically, we cannot comment as we did in our last report on: 

 

1) Between the Tower and Mid-Rise Along Gridline 12 Joint 
2) Inside Tower Core Versus Outside Tower Core 
3) 3 foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K 

MEMORANDUM 
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Overall Settlement the Tower 

 

DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 

prior to the start of Transbay construction and extrapolated these curves out to the upper and 

lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 

February 18th, 2009 letter to SFDBI. It is clear that the measured settlement is showing more 

movement than would be predicted by natural settlement alone and thus it can be concluded 

that the Transbay construction must be causing an increase in vertical settlement of the 301 

Mission Tower.  

 

As reported in our previous report, it appears clear that the “Action Trigger Levels” as specified by 

Transbay have been exceeded, and it is recommended that Millennium insist on a response from 

Transbay. 

 

We recommend asking Arup to provide you with all of the marker data. 

 

Tiltmeter Data: 

 

Tiltometer data has been updated in the Global Analyzer and is current from May 2009 till 

November 2012.  Tiltometer measurements for TL-301-001, TL-301-002, TL-301-003, TL-301-UX11 and 

TL-301-UZ11 were collected and analyzed.  TL-301-001, TL-301-002 and TL-301-003 are located along 

the south basement wall.  These measurements did not indicate any appreciable amount of tilt in 

any one direction.  One observation of note is that between June, 2012 and October 2012, each 

device shows a change in tilt direction.  This may be an indication of effects due to adjacent 

construction, and this finding is consistent with our June 6, 2012 report conclusions. 

 

UX11 and UZ11 both show a lack of data collection between February, 2012 and July, 2012.  At the 

beginning of data collection in July, the value of tilt was two orders of magnitude higher than 

previously measured in February.  By correcting the data for this shift (normalizing July data to 

February data) we observe that there is a consistent trend of increasing tilt towards the center of 

the tower.  UX11 shows the largest change in tilt of nearly 2 degrees.  Two degrees of movement 

over such a short period of time may be an indication that some damage occurred. 

 

We recommend asking Arup if these measurements for UX11 are in error. We also recommend 

asking ARUP to provide the missing data between February and July. 

 

Tape Extensometers Data: 

 

Tape extensometer data has been presented in the Arup report but was not uploaded on the 

Global Analyzer.  All tape readings between May, 2009 and September 2012 are presented by 

Arup.  

 

The tape extensometer data show a general trend of reduction in tape length along the gridline 

12 wall.  This type of measurement may be an indication about cracking, however, visual 

inspection is another good technique. The values of movement are less than a tenth of an inch. 

We will continue to monitor this movement and will plan a site visit soon.  

 

 

 

Vibration Data: 
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Vibration monitor data has been updated through November 2012.  Vibration monitor VM-003 

continues to not allow for data to be downloaded.  Only VM-001at the Tower and VM-004 at the 

Mid-Rise allow for downloadable data.  For the months of May, June and October there have 

several sudden spikes in the vibration data.  The spikes in the vibration data are instantaneous and 

not considered to cause structural damage. Generally the level of vibration has been no greater 

than 0.07 in/s.   This value indicates a distinctly perceivable vibration but not one that can cause 

damage to architectural or structural components.  Generally, vibrations have generally been 

below a perceivable level.     
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FROM: NICOLAS RODRIGUES DATE: 14 Dec 2012 

PROJECT NO.: 4069G VIA: 

PAGES: 

EMAIL 

12 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    

Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 

 

RE: SETTLEMENT MONITORING 

 

As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 

301 Mission Street. We reviewed the settlement data provided by Millennium to DeSimone via email on 

November 29th 2012.  This memo serves as an update to the DeSimone memo issued to Millennium on 

November 28, 2012. 

 

It seems that for settlement data, the Global Analyzer website has not been used since about April of 

2012.  

 

It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 

DeSimone will report on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
4) Tape Extensometer Data, and structural impacts. 
 

Settlement Data: 

 

Analysis of the latest data from the Arup Reports continues to show a varying rate of overall 

settlement as in preceding settlement reports by Arup. The Transbay deep foundation activities 

continue to coincidentally affect the rate of settlement of the Millennium Tower.  Generally, an 

increased rate of settlement has been observed since the Transbay subsurface construction 

activities have commenced.   

 

Overall Settlement the Tower (Figures 1 and 2) 

DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 

prior to the start of Transbay construction and extrapolated these curves out to the upper and 

lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 

February 18th, 2009 letter to SFDBI. It is clear that the measured settlement is showing more 

deflection than would be predicted by natural settlement alone. 

 

These plots show that the actual recorded settlement is more than what would have occurred 

naturally based on the T&R prediction. There are three distinct explanations: 

MEMORANDUM 
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1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created additional settlement. 
3) Some combination of the above. 
 

Since Treadwell has predicted a range of total settlement it is difficult to quantify the amount of 

settlement in excess of what would have occurred naturally. From a simple reading of the 

measured displacement versus the predictive curves (Figure 1), the additional settlement is 

between 0.5 to 1.2 inches. Since 0.75 inches is the “Action Trigger Level” as specified by Transbay, it 

is recommended that Millennium obtain a response from Transbay. 

 

Figure 2 includes an average of settlement on the north side of the tower and on the south end of 

the tower. Before construction activities began at Transbay we observe that the north side had 

settled at a greater rate than the south. After construction activities started, we now observe a 

greater rate of settlement on the south side. The foundation has rotated towards the Transbay 

project. If the T&R prediction was incorrect as suggested by ARUP, then it would be expected that 

the additional settlement would have been uniform. However, the fact that the south end of the 

foundation seems now to be moving faster than the north, it follows that the activities at Transbay 

have caused the additional settlement.  

 

Figure 2 also shows that the overall settlement reported by ARUP (and duplicated in Figure 1) is the 

worst case settlement anywhere across the foundation and does not represent the average. 

 

Settlement as Shown in the ARUP Plot (Figure 3) 

DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 

shows that the southeast corner near SM-03 is settling less than comparable points on the west side 

of the tower. DeSimone believes that the SM-03 reduced settlement is a local phenomenon due to 

this area of the slab being supported in some way, and is not a good point to look at when 

considering overall settlement of the tower due to Transbay construction activities. 

 

Settlement of the North vs. South Side of the Foundation (Figure 4) 

Before construction at Transbay began, the North Side was settling more, and now, after 

construction has been going for some time, the south side is settling more. This seems to clearly 

show that the construction is causing settlement. It is recommended that Millennium seek an 

explanation for this from Transbay.  

 

It should also be noted that this figure shows differential movement across the foundation causing 

a tilt to the building. This kind of moment can cause damage to the structure of the building as 

opposed to uniform settlement which would typically not cause damage. However, 0.2” is too 

small a value to cause any damage.  

 

Settlement Across a North-South Slice of the Foundation (Figure 5) 

Before construction, the building was settling more in the North and in a consistent linear pattern. 

Once construction began, the points in the south started settling faster than the ones in the north. 

 

Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading. 

 

Settlement Across an East-West Slice of the Foundation (Figure 6) 

The construction does not seem to have affected the settlement in the east-west direction. The 

settlement along this slice seems to be close to linear with the west side settling more than the east. 
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Between the Tower and Mid-Rise Along Gridline 12 Joint (Figure 7) 

Several settlement markers were reviewed at the building separation joint between the tower and 

Mid-Rise along gridline 12. It can be clearly observed that since Transbay construction activities 

have begun, that there is increasing differential across the joint, more than what was naturally 

occurring prior to the beginning of Transbay construction. The largest impact is near the south side 

of the building, and little to no impact in natural differential on the north side. It does appear that 

the joint is performing as expected and allowing free movements between both structures. 

 

3 foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 

Several Settlement Markers were chosen to evaluate the relative settlement between the 3 foot 

thick cantilever slab and the Mid-Rise – SM-006, SM-003 and SM-041.   Between April 2009 and 

October, 2012, settlement between the 3 foot thick cantilever slab is approximately 1.7 inches 

greater than the Mid-Rise.  This indicates that, the joint between the two buildings is allowing for 

independent rates of settlement and the tower is likely not dragging the Mid-Rise with it as it settles. 

 

Rate of Settlement Over Time (Figure 9) 

This plot is brand new and shows the rate of settlement and how that rate has changed over time. 

We use a moving average which includes 9 data points (an average of about a year each data 

point.) The following is a list of observations from Figure 9: 

 

- Before construction, the settlement was faster in the north than the south. After 

construction, the settlement was faster in the south.  

- Between March 2010 and March 2011 the rate of settlement was slowing 

- The rate of settlement increased for the most southerly markers in about March of 2010 

- The rate of settlement on the northerly markers began increasing in June 2011. 

- The current rate of settlement is approaching the rate which was observed in 2009.  

- The marker showing the slowest rate is SM-32 in the northeast corner of the site. 

- The marker showing the greatest rate is SM-07 in the southwest corner of the site. 

 

Tiltmeter Data: 

 

No update since the November 28, 2012 report. 

 

Tape Extensometers Data: 

 

No update since the November 28, 2012 report. 

 

Vibration Data: 

 

No update since the November 28, 2012 report. 
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FROM: NICOLAS RODRIGUES DATE: 05 Apr 2013 

PROJECT NO.: 4069G VIA: 

PAGES: 

EMAIL 

12 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    

Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 

 

RE: SETTLEMENT MONITORING 

 

As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 

301 Mission Street. We reviewed the settlement data provided by Millennium to DeSimone via email on 

Febuary 14th 2013.  The data provided has survey elevation measurements for all settlement markers 

between April 26, 2009 and 12/26/2012. This memo serves as an update to the DeSimone memo issued to 

Millennium on December 14, 2012. 

 

It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 

DeSimone will report on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
4) Tape Extensometer Data, and structural impacts. 
 

Settlement Data: 

 

Analysis of the latest data from the Arup Reports continues to show a varying rate of overall 

settlement as in preceding settlement reports by Arup. The Transbay deep foundation activities 

continue to coincidentally affect the rate of settlement of the Millennium Tower.  Generally, an 

increased rate of settlement has been observed since the Transbay subsurface construction 

activities have commenced.   

 

Overall Settlement the Tower (Figures 1 and 2) 

DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 

prior to the start of Transbay construction and extrapolated these curves out to the upper and 

lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 

February 18th, 2009 letter to SFDBI. It is clear that the measured settlement is showing more 

deflection than would be predicted by natural settlement alone. 

 

These plots show that the actual recorded settlement is more than what would have occurred 

naturally based on the T&R prediction. There are three distinct explanations: 

1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created additional settlement. 

MEMORANDUM 
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3) Some combination of the above. 
 

Since Treadwell has predicted a range of total settlement it is difficult to quantify the amount of 

settlement in excess of what would have occurred naturally. From a simple reading of the 

measured displacement versus the predictive curves (Figure 1), the additional settlement is 

between 0.6 to 1.6 inches. Since 0.75 inches is the “Action Trigger Level” for other buildings as 

specified by Transbay, it is recommended that Millennium obtain a response from Transbay. 

Further, Transbay only recently infomred Millinnium that they actually changed their project 

specification (Dec 10, 2010) to exclude the 301 Mission Tower from all actioin trigger levels. This late 

alteration to their specification is a clear indication that Transbay feels that 301 Mission is a special 

case, and is unwilling to limit how much settlement they may cause. This should be considered 

carefully by ownership. 

 

Figure 2 includes an average of settlement on the north side of the tower and on the south end of 

the tower. Before construction activities began at Transbay we observe that the north side had 

settled at a greater rate than the south. After construction activities started, we now observe a 

greater rate of settlement on the south side. The foundation has rotated towards the Transbay 

project. Since the south end of the foundation seems now to be moving faster than the north, it 

follows that the activities at Transbay have caused the additional settlement.  

 

Figure 2 also shows that the overall settlement reported by ARUP (and duplicated in Figure 1) is the 

worst case settlement anywhere across the foundation and does not represent the average. 

Based on this plot, the average overall settlement on the site is currently about 11.3 overall inches.  

 

Settlement as Shown in the ARUP Plot (Figure 3) 

DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 

shows that the southeast corner near SM-03 is settling less than comparable points on the west side 

of the tower. DeSimone believes that the SM-03 reduced settlement is a local phenomenon due to 

this area of the slab being supported in some way, and is not a good point to look at when 

considering overall settlement of the tower due to Transbay construction activities. 

 

Settlement of the North vs. South Side of the Foundation (Figure 4) 

Before construction at Transbay began, the North Side was settling more, and now, after 

construction has been going for some time, the south side is settling more. This seems to clearly 

show that the construction is causing settlement. It is recommended that Millennium seek an 

explanation for this from Transbay.  

 

It should also be noted that this figure shows differential movement across the foundation causing 

a tilt to the building. This kind of moment can cause damage to the structure of the building as 

opposed to uniform settlement which would typically not cause damage. However, 0.24” of 

differential accorss the site is a small enough value to make damage unlikely.  

 

Settlement Across a North-South Slice of the Foundation (Figure 5) 

Before construction, the building was settling more in the North and in a consistent linear pattern. 

Once construction began, the points in the south started settling faster than the ones in the north. 

 

Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed. 

 

Settlement Across an East-West Slice of the Foundation (Figure 6) 

The construction does not seem to have affected the settlement in the east-west direction. The 
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settlement along this slice seems to be close to linear with the west side settling slightly more than 

the east. 

 

Between the Tower and Mid-Rise Along Gridline 12 Joint (Figure 7) 

Several settlement markers were reviewed at the building separation joint between the tower and 

Mid-Rise along gridline 12. It can be clearly observed that since Transbay construction activities 

have begun, that there is increasing differential across the joint, more than what was naturally 

occurring prior to the beginning of Transbay construction. The largest impact is near the south side 

of the building, and little to no impact in natural differential on the north side. It does appear that 

the joint is performing as expected and allowing free movements between both structures. 

 

3 foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 

Several Settlement Markers were chosen to evaluate the relative settlement between the 3 foot 

thick cantilever slab and the Mid-Rise – SM-006, SM-003 and SM-041.   Between April 2009 and 

October, 2012, settlement between the 3 foot thick cantilever slab is approximately 1.8 inches 

greater than the Mid-Rise.  This indicates that, the joint between the two buildings is allowing for 

independent rates of settlement and the tower is likely not dragging the Mid-Rise with it as it settles. 

 

Rate of Settlement Over Time (Figure 9) 

This plot shows the rate of settlement and how that rate has changed over time. We use a moving 

average which includes 9 data points (an average of about a year for each data point.) The 

following is a list of observations from Figure 9: 

 

- Before construction, the settlement was faster in the north than the south. After 

construction, the settlement was faster in the south.  

- Between March 2010 and March 2011 the rate of settlement was slowing 

- The rate of settlement increased for the most southerly markers in about March of 2010 

- The rate of settlement on the northerly markers began increasing in June 2011. 

- The current rate of settlement is approaching the rate which was observed in 2009.  

- The marker showing the slowest rate is SM-32 in the northeast corner of the site. 

- The marker showing the greatest rate is SM-07 in the southeast corner of the site. 

 

Tiltmeter Data: 

 

No update since the December 14, 2012 report. 

 

Tape Extensometers Data: 

 

No update since the December 14, 2012 report. 

 

Vibration Data: 

 

No update since the December 14, 2012 report. 
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12 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    
Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 
 

RE: SETTLEMENT MONITORING 

 
As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 
301 Mission Street. We reviewed the settlement data provided by Millennium to DeSimone via email on 
June 17th 2013.  The data provided has survey elevation measurements for all settlement markers between 
April 26, 2009 and February 23 2013. This memo serves as an update to the DeSimone memo issued to 
Millennium dated April 5, 2012. 
 

It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 
DeSimone will report on: 
 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
4) Tape Extensometer Data, and structural impacts. 

 
Settlement Data: 

 
Analysis of the latest data from the Arup Reports continues to show a varying rate of overall 
settlement as in preceding settlement reports by Arup. Transbay has now completed the deep 
foundation activities and are now working at the surface level. It is our understanding that 
excavation has begun approximately on May 1st, 2013 but was slowed by the deep foundation 
cut-off effort. However, work on-site continues to coincidentally affect the rate of settlement of the 
Millennium Tower.  Generally, an increased rate of settlement has been observed since the 
Transbay subsurface construction activities have commenced.   
 
Overall Settlement the Tower (Figures 1 and 2) 
DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 
prior to the start of Transbay construction and extrapolated these curves out to the upper and 
lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 
February 18th, 2009 letter to SFDBI. It is clear that the measured settlement is showing more 
deflection than would be predicted by natural settlement alone. 
 
These plots show that the actual recorded settlement is more than what would have occurred 
naturally based on the T&R prediction. There are three distinct explanations: 

MEMORANDUM 
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1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created additional settlement. 
3) Some combination of the above. 
 
Since Treadwell has predicted a range of total settlement, it is difficult to quantify the amount of 
settlement in excess of what would have occurred naturally. From a simple reading of the 
measured displacement versus the predictive curves (Figure 1), the additional settlement due to 
Transbay activity is between 0.8 to 1.6 inches. Since 0.75 inches is the “Action Trigger Level” for 
other buildings as specified by Transbay, it is recommended that Millennium obtain a response 
from Transbay. Further, Transbay changed their specification (Dec 10, 2010) to exclude the 301 
Mission Tower from all action trigger levels. It is unclear why they would have changed their 
specification after construction had begun. This should be considered carefully by ownership. 
 
Figure 2 includes an average of settlement on the north side of the tower and on the south end of 
the tower. Before construction activities began at Transbay we observe that the north side had 
settled at a greater rate than the south. After construction activities started, we now observe a 
greater rate of settlement on the south side. The foundation has rotated slightly towards the 
Transbay project. Since the south end of the foundation seems now to be moving faster than the 
north, it follows that the activities at Transbay have caused the additional settlement.  
 
Figure 2 also shows that the overall settlement reported by ARUP (and duplicated in Figure 1) is the 
worst case settlement anywhere across the foundation (about 11.85”) and does not represent the 
average. Based on this plot, the average overall settlement on the site is currently about 11.5 
overall inches.  
 
Settlement as Shown in the ARUP Plot (Figure 3) 
DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 
shows that the southeast corner near SM-03 is settling less than comparable points on the west side 
of the tower. DeSimone believes that the SM-03 reduced settlement is a local phenomenon due to 
this area of the slab being supported in some way, and is not a good point to look at when 
considering overall settlement of the tower due to Transbay construction activities. 
 
Settlement of the North vs. South Side of the Foundation (Figure 4) 
Before construction at Transbay began, the North Side was settling more, and now, after 
construction has been going for some time, the south side is settling more. This seems to clearly 
show that the construction has caused a change. It is recommended that Millennium seek an 
explanation for this from Transbay.  
 
It should also be noted that this figure shows differential movement across the foundation causing 
a tilt to the building. This kind of movement can cause damage to the structure which reduces the 
buildings reserve strength for earthquakes.  
 
Settlement Across a North-South Slice of the Foundation (Figure 5) 
Before construction, the building was settling more in the North and in a consistent pattern. Once 
construction began, the points in the south started settling faster than the ones in the north. 
 
Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed. 
 
Settlement Across an East-West Slice of the Foundation (Figure 6) 
The construction does not seem to have affected the settlement in the east-west direction. The 
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settlement along this slice seems to be close to linear with the west side settling slightly more than 
the east. 

 
Between the Tower and Mid-Rise Along Gridline 12 Joint (Figure 7) 
Several settlement markers were reviewed at the building separation joint between the tower and 
Mid-Rise along gridline 12. It can be clearly observed that since Transbay construction activities 
have begun, that there is increasing differential across the joint, more than what was naturally 
occurring prior to the beginning of Transbay construction. The largest impact is near the south side 
of the building, and little to no impact in natural differential on the north side. It does appear that 
the joint is performing as expected and allowing free movements between both structures. 

 
3 foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 
Several Settlement Markers were chosen to evaluate the relative settlement between the 3 foot 
thick cantilever slab and the Mid-Rise – SM-006, SM-003 and SM-041.   Between April 2009 and 
October, 2012, settlement between the 3 foot thick cantilever slab is approximately 1.8 inches 
greater than the Mid-Rise.  This indicates that, the joint between the two buildings is allowing for 
independent rates of settlement and the tower is likely not dragging the Mid-Rise with it as it settles. 
 
Rate of Settlement Over Time (Figure 9) 
This plot shows the rate of settlement and how that rate has changed over time. We use a moving 
average which includes 9 data points (an average of about a year for each data point.) The 
following is a list of observations from Figure 9: 
 

- Before construction, the settlement was faster in the north than the south. After 
construction, the settlement was faster in the south.  

- Between March 2010 and about March 2011 the rate of settlement was slowing 
- The rate of settlement increased for the most southerly markers in about March of 2011 
- The rate of settlement on all markers show significant increase beginning in Oct 2011. 
- The current rate of settlement is higher than ever observed before.  

- The marker showing the slowest rate is SM-32 in the northeast corner of the site. 
- The marker showing the greatest rate is SM-07 in the southeast corner of the site. 

 
Tiltmeter Data: 

 
No update since the December 14, 2012 report. 
 

Tape Extensometers Data: 

 
No update since the December 14, 2012 report. 

 
Vibration Data: 

 
No update since the December 14, 2012 report. 
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FROM: NICOLAS RODRIGUES DATE: 23 July 2013 

PROJECT NO.: 4069G VIA: 
PAGES: 
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12 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    
Steven Hood Millennium Partners T: (415) 874-4707  
SHood@millenniumptrs.com 301 Mission Street, Level B-1, San Francisco, CA 94103 F: (415) 874-4750  

 

 
 

RE: SETTLEMENT MONITORING 

 
As requested, we continue to evaluate the settlement of the Millennium Tower and Mid-Rise, located at 
301 Mission Street. We reviewed the settlement data provided by Millennium to DeSimone via email on 
July 17, 2013.  The data provided has survey elevation measurements for all settlement markers between 
April 26, 2009 and June 03, 2013. This memo serves as an update to the DeSimone memo issued to 
Millennium dated June 24, 2013. Two new settlement surveys were completed on April 19, 2013 and on 
June 03, 2013 and both date’s data are included herein. 
 
A major Transbay construction milestone has recently occurred. Excavation has begun as of May 2013. 
The excavation is approximately 15 feet below grade at the current time, immediately below the 
elevation of the first set of cross lot bracing. The cross-lot bracing has begun to be installed but has not yet 
been connected to the far side. 
 
 

 
Construction progress immediately adjacent to 301 Mission Street. Photos taken July 22, 2013. 
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It is our understanding that Treadwell and Rollo shall report on Settlement, Inclinometers, and Piezometers. 
DeSimone will report on: 
 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltometer Data, and structural impacts 
3) Vibration Data, Transbay trigger limits, and structural impacts 
4) Tape Extensometer Data, and structural impacts. 

 
Settlement Data: 

 
Analysis of the latest data from the Arup Reports (from June 28, 2013) continues to show a varying 
rate of overall settlement as in preceding settlement reports by Arup. Transbay has now 
completed the deep foundation activities and have excavated to approximately 15 feet. The 
excavation begun approximately on May 1st, 2013 but was slowed by the deep foundation cut-off 
effort. The top-most level of cross-lot bracing has begun to be installed, but is not yet completely 
installed. Work on-site continues to coincidentally affect the rate of settlement of the Millennium 
Tower.  Generally, an increased rate of settlement has been observed since the Transbay 
subsurface construction activities have commenced.   
 
Overall Settlement the Tower (Figures 1 and 2) 
DeSimone recreated the log versus time plot as shown in the ARUP report. We have taken the data 
prior to the start of Transbay construction and extrapolated these curves out to the upper and 
lower bounds of the final Tower settlement prediction as reported by Treadwell and Rollo in their 
February 18, 2009 letter to SFDBI. It is clear that the measured settlement is showing more deflection 
than would be predicted by natural settlement alone. 
 
These plots show that the actual recorded settlement is more than what would have occurred 
naturally based on the T&R prediction. There are three distinct explanations: 
 
1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created additional settlement. 
3) Some combination of the above. 
 
Since Treadwell has predicted a range of total settlement, it is difficult to quantify the amount of 
settlement in excess of what would have occurred naturally. From a simple reading of the 
measured displacement versus the predictive curves (Figure 1), the additional settlement due to 
Transbay activity is between 1.0 to 2.1 inches. Since 0.75 inches is the “Action Trigger Level” for 
other buildings as specified by Transbay, it is recommended that Millennium obtain a response 
from Transbay. Further, Transbay changed their specification (Dec 10, 2010) to exclude the 301 
Mission Tower from all action trigger levels. It is unclear why they would have changed their 
specification after construction had begun. This should be considered carefully by ownership. 
 
Figure 2 includes an average of settlement on the north side of the tower and on the south end of 
the tower. Before construction activities began at Transbay we observe that the north side had 
settled at a greater rate than the south. After construction activities started, we now observe a 
greater rate of settlement on the south side. The foundation has rotated slightly towards the 
Transbay project. Since the south end of the foundation seems now to be moving faster than the 
north, it follows that the activities at Transbay have caused the additional settlement.  
 
Figure 2 also shows that the overall settlement reported by ARUP (and duplicated in Figure 1) is the 
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worst case settlement anywhere across the foundation (about 12.2”) and does not represent the 
average. Based on this plot, the average overall settlement on the site is currently about 11.8 
overall inches.  
 
Settlement as Shown in the ARUP Plot (Figure 3) 
DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 
shows that the southeast corner near SM-03 is settling less than comparable points on the west side 
of the tower. DeSimone believes that the SM-03 reduced settlement is a local phenomenon due to 
this area of the slab being supported in some way, possibly by direct connection with the Mid-Rise 
building, and is not a good point to look at when considering overall settlement of the tower due 
to Transbay construction activities. Points SM-9 and SM-14 have slowed in comparison to SM-27 the 
point furthest from the Transbay site.  
 
Settlement of the North vs. South Side of the Foundation (Figure 4) 
Before construction at Transbay began, the North Side was settling more, and now, after 
construction has been going for some time, the south side is settling more. This seems to clearly 
show that the construction has caused a change. It is recommended that Millennium seek an 
explanation for this from Transbay.  
 
It should also be noted that this figure shows differential movement across the foundation causing 
a tilt to the building. This kind of movement can cause damage to the structure which reduces the 
buildings reserve strength for earthquakes.  
 
The last two readings show an overall slowing of settlement on the South side of the site while the 
North side of the site has had a steady increase in settlement. This change is coincidental with the 
finishing of the Transbay buttress installation and the lack of deep foundation work on site. 
 
Settlement Across a North-South Slice of the Foundation (Figure 5) 
Before construction, the building was settling more in the North and in a consistent pattern. Once 
construction began, the points in the south started settling faster than the ones in the north. 
 
The 4/19 and 6/3 2013 readings show a show that the settlement pattern has changed. Now, the 
points on the South side seem to have slowed compared to those on the North.  
 
Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed. 
 
Settlement Across an East-West Slice of the Foundation (Figure 6) 
The construction does not seem to have affected the settlement in the east-west direction. The 
settlement along this slice seems to be close to linear with the west side settling slightly more than 
the east. The total differential is 0.6 inches. 

 
Between the Tower and Mid-Rise Along Gridline 12 Joint (Figure 7) 
Several settlement markers were reviewed at the building separation joint between the tower and 
Mid-Rise along gridline 12. It can be clearly observed that since Transbay construction activities 
have begun, that there is increasing differential across the joint, more than what was naturally 
occurring prior to the beginning of Transbay construction. The largest impact is near the south side 
of the building, and little to no impact in natural differential on the north side. It does appear that 
the joint is performing as expected and allowing free movements between both structures. 
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3-foot Thick Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 
Several Settlement Markers were chosen to evaluate the relative settlement between the 3 foot 
thick cantilever slab and the Mid-Rise – SM-6, SM-3 and SM-41.   Between April 2009 and June 2013, 
settlement of the 3 foot thick cantilever slab is approximately 2.1 inches greater than the Mid-Rise.  
This indicates that, the joint between the two buildings is allowing for independent rates of 
settlement.  
 
Rate of Settlement Over Time (Figure 9) 
This plot shows the rate of settlement and how that rate has changed over time. We use a moving 
average which includes 9 data points (an average of about a year for each data point.) The 
following is a list of observations from Figure 9: 
 

- Before construction, the settlement was faster in the north than the south. After 
construction, the settlement was faster in the south.  

- Between March 2010 and about March 2011 the rate of settlement was slowing 
- The rate of settlement increased for most southerly markers in about March of 2011 up until 

May 2013. 
- The rate of settlement on all markers show significant increase beginning in Oct 2011 up 

until May 2013. 
- The marker showing the slowest rate is SM-32 in the northeast corner of the site. 
- The marker showing the greatest rate is SM-07 in the southeast corner of the site. 
- Since the deep buttress work has stopped, the rate of settlement has slowed. 

 
Tiltmeter Data: 

 
No update since the December 14, 2012 report. 
 

Tape Extensometers Data: 

 
No update since the December 14, 2012 report. 

 
Vibration Data: 

 
No update since the December 14, 2012 report. 
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RE: 301 MISSION STREET - SETTLEMENT MONITORING 

 

As requested, DeSimone continues to evaluate settlement data for the Millennium Tower and Mid-Rise, 

located at 301 Mission Street.  We have reviewed the Nov. 13, 2013 ARUP report and the most recent 

settlement data provided by Millennium Partners (Millennium) to DeSimone via email on Dec. 4, 2013.  The 

data provided has elevation measurements for all settlement markers between April 26, 2009 and Oct. 9, 

2013. This memo serves as an update to the DeSimone settlement evaluation memo issued to Millennium 

dated July 22, 2013. Two additional settlement surveys were completed on Aug. 12, 2013 and Oct. 9, 2013 

and an evaluation of this data is included herein. 

 

As part of the settlement evaluation by DeSimone, a site visit to the Transbay project site was performed 

on December 6, 2013.  The purpose of this visit was to review current construction progress on adjacent 

sites.  The Transbay excavation directly south of 301 Mission is approximately 90% complete with 52 feet of 

excavated soil. The buttress piles that were installed next to the 301 Mission south foundation wall were 

visible at the surface. The new salesforce.com tower at 350 Mission has been excavated to approximately 

60 feet, and the new tower construction has progressed from the bottom of the excavation back up to 

street level.  

 

 
December 6, 2013 Excavation progress at Transbay site. 

Photo taken on Beale St. between Mission St. and Howard St. 

MEMORANDUM 



   DESIMONE 

 
 

 

It is our understanding that Treadwell and Rollo (Langan) will provide an updated evaluation of 

Settlement, Inclinometers, and Piezometers data. DeSimone is reporting herein on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltmeter Data, and the structural impacts 
3) Tape Extensometer Data, and structural impacts. 
4) Vibration Data, Transbay trigger limits, and structural impacts 
 

Settlement Data: 

 

Analysis of the most recent available settlement data as contained the November 13, 2013 

settlement report by Arup, continues to show a varying rate of overall settlement as compared to 

the preceding settlement reports by Arup. Generally, an increased rate of settlement has been 

observed coincidental with the commencement of the Transbay subsurface construction 

activities.   

 

Overall Settlement of the Millennium Tower (Figures 1 and 2) 

DeSimone recreated the logarithmic time-scale as shown in the ARUP report. However, we have 

included the measured settlement data prior to the start of Transbay construction and 

extrapolated this data out to the upper and lower bounds of the final Tower settlement prediction 

as reported by Treadwell and Rollo (Langan) in their February 18, 2009 letter to SFDBI.  After review 

of the current data as compared to the extrapolated data, it is clear that both the measured 

settlement and trend of settlement with time is greater than would be anticipated by natural 

settlement alone. 

 

The actual recorded settlement appears to be greater than what would have occurred naturally 

based on the T&R prediction. There are three distinct explanations why this is likely: 

 

1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created settlement in addition to natural settlement. 
3) Some combination of the above. 
 

Comparison of Predicted Settlement to Measured Settlement (Figure 1) 

If we use Treadwell and Rollo’s (Langan) predicted range of total settlement and read the 

difference between the measured displacement data points and the settlement prediction curves 

(Figure 1), the additional settlement is between 1.5 to 2.8 inches. Since 0.75 inches is the “Action 

Trigger Level” for “other buildings” as described in the Transbay Specification, it is recommended, 

as we had recommended in earlier reports, that Millennium Partners (Millennium) obtain a 

response from Transbay regarding this discrepancy in predicted settlement. Furthermore, Transbay 

revised their specification (the Dec 10, 2010 version) to exclude the 301 Mission Tower from all 

action trigger levels. It is unclear why Transbay would have changed their specification after 

construction had begun. The rationale behind this action should be both understood and carefully 

considered by Millennium. 

 

Further, the total measured settlement is now officially outside of the maximum predicted value 

provided by Treadwell and Rollo (Langan). It is unclear how much more settlement will be realized 

before it will slow down and stop. Given that the Transbay excavation is near complete, it may be 

possible for a Geotechnical Engineer to now predict accurately how much additional settlement is 

to be expected.  
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Settlement of the North vs. South Side of the Foundation - Logarithmic Scale (Figure 2) 

Figure 2 presents an average of settlement on the north side of the tower versus the south end of 

the tower, as measured in logarithmic scale. Before construction activities began at Transbay we 

observed that the north side had settled at a greater rate than the south. After buttress installation 

activities started, we observed a greater rate of settlement on the south side.  After June 2013, the 

north side again shows to have a higher rate of settlement than the south side. The foundation has 

rotated slightly away from the south side. Since the south end of the foundation now seems to be 

moving faster than the north, this suggests that the activities at Transbay have caused the 

additional settlement.  

 

Figure 2 also shows that the overall settlement reported by ARUP (duplicated in Figure 1) is the 

worst case settlement anywhere across the foundation (about 12.7 inches) and does not 

accurately represent the average.  The average overall settlement for the north side currently 

shows about 12.3 inches.  The average overall settlement for the south side currently shows about 

12.1 inches. 

 

Settlement as Shown in the ARUP Plot (Figure 3) 

DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 

shows that the southeast corner near SM-03 is settling less than comparable points on the west side 

of the tower. DeSimone believes that the reduced settlement at SM-03 is a unique phenomenon to 

this area of the slab. Either the slab is being supported by something in addition to the soil or, the 

slab is possibly supported by direct connection with the Mid-Rise building. DeSimone suggests this is 

not the most representative settlement measurement point to use when considering overall 

settlement of the tower due to Transbay construction activities. Points SM-9 and SM-14 have slowed 

in comparison to SM-27 which is the point furthest from the Transbay site.  

 

Settlement of the North vs. South Side of the Foundation (Figure 4) 

Before Transbay buttress installation began, the north Side was settling more than the south side, 

but since August, 2011 the south side has been settling more than the north side. This seems to 

indicate that the Transbay buttress installation activities affected the overall direction of tilt.  

Beginning in June 2013, the north side is again showing a greater amount of settlement than the 

south side. This change is coincidental with the completion of the Transbay buttress installation, 

along with the start of excavation at both the Transbay site and the 350 Mission site. 

 

It should also be noted that this figure indicates differential movement across the foundation in the 

north-south direction causing a slight tilt to the building. If this movement was larger, damage to 

the structure can occur. In general the tilt, while measurable, is generally small and not of the type 

which would cause damage. 

 

Settlement across a North-South Section Cut of the Foundation (Figure 5) 

Before buttress installation activities began, the Tower was settling more at the north side and at a 

consistent rate. After buttress installation activities began, the settlement in the south started 

settling faster than the ones in the north.  At present time, following the last of the buttress 

installation, the highest settlement along the north-south direction is nearly at the center of the 

foundation. DeSimone considers the change in location of highest settlement as directly 

correlated to the Transbay buttress installation activities.   

 

Starting around 4/18/2013, settlement measurements show that the settlement trend with time 

along the north-south dimension changed. By 6/3/2013, the settlement on the south side seem to 

have slowed compared to those on the north.  
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Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed from 

Figure 5. 

 

Settlement across the East-West Section Cut of the Foundation (Figure 6) 

The construction does not seem to have affected the settlement in the east-west direction. The 

settlement along this cut seems to be close to linear, with the west side settling slightly more than 

the east. The total differential is about 0.8 inches. 

 

Between the Tower and Mid-Rise along Gridline 12 Joint (Figure 7) 

Several settlement markers were reviewed at the building separation joint between the Tower and 

Mid-Rise along gridline 12.  It can be clearly observed in Figure 7 that since Transbay buttress 

installation activities have begun, that there is increasing differential settlement (increase in rate of 

settlement) across the joint. This settlement is more than what was naturally occurring prior to the 

beginning of Transbay construction.  

 

The largest observed differential settlement across the joint is near the south side of the building, 

and much less differential settlement on the north side. It does appear that the joint is performing 

as expected and allowing free movements between both structures.  Continued on-site 

observation of the joint should be made to ensure its intended performance is being met. 

 

3-foot Thick Tower Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 

Several settlement markers were chosen to evaluate the relative settlement between the 3-foot 

thick cantilever slab and the Mid-Rise.   Between April, 2009 and October, 2013, settlement of the 

3-foot thick cantilever slab is approximately 2.2 inches greater than the Mid-Rise.  This indicates 

that, the joint between the two buildings is allowing for independent rates of settlement, which 

meets the design intent. 

 

Rate of Settlement over Time (Figure 9) 

Figure 9 shows the rate of settlement across the site and how that rate has changed over time. A 

moving average is used including 9 data points (an average of about a year for each data point.) 

The following is a list of observations from Figure 9: 

 

- Generally, the rate of settlement site-wide was decreasing until the commencement of 

Transbay buttress pile installation. 

- Before Transbay construction began, the settlement was faster in the north than in the 

south. After completion of buttress installation, the settlement was faster in the south.  

- Between March 2010 and about March 2011 the rate of settlement was slowing. 

- The rate of settlement increased consistently for the two southerly markers around March, 

2011 up until May, 2013. 

- The rate of settlement for all markers show a significant increase beginning in Oct, 2011. 

- The marker showing the slowest rate is SM-32 in the northeast corner of the site. 

- The marker showing the fastest rate is SM-07 in the southeast corner of the site. 

- A slight dip is observed in the yearly average rates in May, 2013.  

- The rate of settlement for SM-27, SM-32, and SM-33 is higher than ever before observed 

indicating that the northern side of the site has seen a significant change. 

 

The Effect of Settlement on Mid-Rise near Gridline 12 (Figure 10) 

 

The area of the Mid-Rise structure between Gridline 12 and Gridline 16 is an area that has 5 levels 
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of basement and only three levels of above ground structure. Treadwell and Rollo (Langan) 

recommended that mat foundation tie-downs be used as the water pressure and the weight of 

the structure were such that it was thought that the structure may float. DeSimone implemented 

this recommendation and the tie-downs were originally pre-tensioned in order to hold the 

foundation to the soil. Because the mat is tied-down, normal seasonal fluctuations in water levels 

can occur without significant movement of the foundation.  

 

As can be seen in Figure 10, the foundation has settled along gridline 12 of the Mid-Rise since 2009. 

The highest level of settlement occurs near the middle of the site, with slightly less at the north and 

south edges. The settlement is of such a magnitude that the tie-downs may no longer be 

functioning as intended. DeSimone recommends that Treadwell and Rollo (Langan) address this 

issue. 

 

Tiltmeter Data: 

 

No update since the December 14, 2012 report. 

 

Tape Extensometers Data: 

 

No update since the December 14, 2012 report. 

 

Vibration Data: 

 

Vibration caused by adjacent construction activities continues to be monitored through the 

Global Analyzer website. Fluctuations can be seen, and various spikes can be observed. While it 

appears that most of the vibration is below the perceptible level, several occupants of the building 

have mentioned that they noticed the vibration. Building movements can occur from wind, small 

day-to-day earthquakes, and due to adjacent construction activities. It is difficult to discern the 

difference between these sources. The magnitude of the measured vibration is below the levels 

which can damage the structure. 
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RE: 301 MISSION STREET - SETTLEMENT MONITORING 

 

As requested, DeSimone continues to evaluate settlement data for the Millennium Tower and Mid-Rise, 

located at 301 Mission Street.  We have reviewed the Jan. 9, 2014 ARUP report and the most recent 

settlement data provided by Millennium Partners (Millennium) to DeSimone via email on Jan. 9, 2014.  The 

data provided has elevation measurements for all settlement markers between April 26, 2009 and Dec. 17, 

2013. This memo serves as an update to the DeSimone settlement evaluation memo issued to Millennium 

dated December 13, 2013. One additional settlement surveys was completed on Dec. 17, 2013 and an 

evaluation of this data is included herein. The last site visit was performed on December 6, 2013 and a 

report on construction progress at that time was included in the last report. 
 

It is our understanding that Langan Treadwell Rollo will provide an updated evaluation of Settlement, 

Inclinometers, and Piezometers data. DeSimone is reporting herein on: 

 

1) Settlement Data, Transbay trigger limits, and structural impacts 
2) Tiltmeter Data, and the structural impacts 
3) Tape Extensometer Data, and structural impacts. 
4) Vibration Data, Transbay trigger limits, and structural impacts 
 

Settlement Data: 

 

Analysis of the most recent available settlement data as contained the settlement report by Arup, 

continues to show a varying rate of overall settlement as compared to the preceding settlement 

reports by Arup. Generally, an increased rate of settlement has been observed coincidental with 

the Transbay subsurface construction activities.   

 

Overall Settlement of the Millennium Tower (Figures 1 and 2) 

DeSimone recreated the logarithmic time-scale as shown in the ARUP report. However, we have 

included the measured settlement data prior to the start of Transbay construction and 

extrapolated this data out to the upper and lower bounds of the final Tower settlement prediction 

as reported by Langan Treadwell Rollo in their February 18, 2009 letter to SFDBI.  After review of the 

current data as compared to the extrapolated data, it is clear that both the measured settlement 

and trend of settlement with time is greater than would be anticipated by natural settlement 

alone. 
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The actual recorded settlement appears to be greater than what would have occurred naturally 

based on the T&R prediction. There are three distinct explanations why this is likely: 

 

1) The natural settlement predicted by T&R is incorrect.  
2) The Transbay construction activities have created settlement in addition to natural settlement. 
3) Some combination of the above. 
 

Comparison of Predicted Settlement to Measured Settlement (Figure 1) 

If we use Langan Treadwell Rollo’s predicted range of total settlement and read the difference 

between the measured displacement data points and the settlement prediction curves (Figure 1), 

the additional settlement is between 1.8 to 3.0 inches. Since 0.75 inches is the “Action Trigger 

Level” for “other buildings” as described in the Transbay Specification, it is recommended, as we 

had recommended in earlier reports, that Millennium Partners (Millennium) obtain a response from 

Transbay regarding this discrepancy in predicted settlement. Furthermore, Transbay revised their 

specification (the Dec 10, 2010 version) to exclude the 301 Mission Tower from all action trigger 

levels. It is unclear why Transbay would have changed their specification after construction had 

begun. The rationale behind this action should be both understood and carefully considered by 

Millennium. 

 

Further, the total measured settlement is now officially outside of the maximum predicted value 

provided by Langan Treadwell Rollo. It is unclear how much more settlement will be realized 

before it will slow down and stop. Given that the Transbay excavation is near complete, it may be 

possible for a Geotechnical Engineer to now predict accurately how much additional settlement is 

to be expected. However, it is of great concern that the settlement shows no sign of slowing and in 

fact it is settling faster than ever before. 

 

Settlement of the North vs. South Side of the Foundation - Logarithmic Scale (Figure 2) 

Figure 2 presents an average of settlement on the north side of the tower versus the south end of 

the tower, as measured in logarithmic scale. Before construction activities began at Transbay we 

observed that the north side had settled at a greater rate than the south. After buttress installation 

activities started, we observed a greater rate of settlement on the south side.  After June 2013, the 

north side again shows a higher rate of settlement than the south side. The foundation has rotated 

slightly away from the south side. Since the south end of the foundation now seems to be moving 

faster than the north, this suggests that the activities at Transbay have caused the additional 

settlement.  

 

Figure 2 also shows that the overall settlement reported by ARUP (duplicated in Figure 1) is the 

worst case settlement anywhere across the foundation (13.1 inches) and does not accurately 

represent the average.  The average overall settlement for the north side currently shows about 

12.6 inches.  The average overall settlement for the south side currently shows about 12.4 inches. 

 

Settlement as Shown in the ARUP Plot (Figure 3) 

DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 

shows that the southeast corner near SM-03 is settling less than comparable points on the west side 

of the tower. DeSimone believes that the reduced settlement at SM-03 is a unique phenomenon to 

this area of the slab. Either the slab is being supported by something in addition to the soil or, the 

slab is possibly supported by direct connection with the Mid-Rise building. DeSimone suggests this is 

not the most representative settlement measurement point to use when considering overall 

settlement of the tower due to Transbay construction activities. Points SM-9 and SM-14 have slowed 

in comparison to SM-27 which is the point furthest from the Transbay site.  
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Settlement of the North vs. South Side of the Foundation (Figure 4) 

Before Transbay buttress installation began, the north Side was settling more than the south side, 

but since August, 2011 the south side has been settling more than the north side. This seems to 

indicate that the Transbay buttress installation activities affected the overall direction of tilt.  

Beginning in June 2013, the north side is again showing a greater amount of settlement than the 

south side. This change is coincidental with the completion of the Transbay buttress installation, 

along with the start of excavation at both the Transbay site and the 350 Mission site. 

 

It should also be noted that this figure indicates differential movement across the foundation in the 

north-south direction causing a slight tilt to the building. If this movement was larger, damage to 

the structure can occur. In general the tilt, while measurable, is generally small and not of the type 

which would cause damage. 

 

Settlement across a North-South Section of the Foundation (Figure 5) 

Before buttress installation activities began, the Tower was settling more at the north side and at a 

consistent rate. After buttress installation activities began, the settlement in the south started 

settling faster than the ones in the north.  At present time, following the last of the buttress 

installation, the highest settlement along the north-south direction is nearly at the center of the 

foundation. DeSimone considers the change in location of highest settlement as directly 

correlated to the Transbay buttress installation activities.   

 

Starting around 4/19/2013, settlement measurements show that the settlement trend with time 

along the north-south dimension changed. By 6/3/2013, the settlement on the south side seem to 

have slowed compared to those on the north.  

 

Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed from 

Figure 5. 

 

Settlement across the East-West Section of the Foundation (Figure 6) 

The construction does not seem to have affected the settlement in the east-west direction. The 

settlement along this cut seems to be close to linear, with the west side settling slightly more than 

the east. The total differential is about 0.9 inches. 

 

Between the Tower and Mid-Rise along Gridline 12 Joint (Figure 7) 

Several settlement markers were reviewed at the building separation joint between the Tower and 

Mid-Rise along gridline 12.  It can be clearly observed in Figure 7 that since Transbay buttress 

installation activities have begun, that there is increasing differential settlement (increase in rate of 

settlement) across the joint. This settlement is more than what was naturally occurring prior to the 

beginning of Transbay construction.  

 

The largest observed differential settlement across the joint is near the south side of the building, 

and less differential settlement on the north side. It does appear that the joint is performing as 

expected and allowing free movements between both structures.  Continued on-site observation 

of the joint should be made to ensure its intended performance is being met. 

 

3-foot Thick Tower Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 

Several settlement markers were chosen to evaluate the relative settlement between the 3-foot 

thick cantilever slab and the Mid-Rise.   Between April, 2009 and December, 2013, settlement of 

the 3-foot thick cantilever slab is approximately 2.3  inches greater than the Mid-Rise.  This indicates 
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that, the joint between the two buildings is allowing for independent rates of settlement, which 

meets the design intent. 

 

Rate of Settlement over Time (Figure 9) 

Figure 9 shows the rate of settlement across the site and how that rate has changed over time. A 

moving average is used including 4 data points (an average of about a 3 to 4 months for each 

data point.) The following is a list of observations from Figure 9: 

 

- Generally, the rate of settlement site-wide was decreasing until the commencement of 

Transbay buttress pile installation. 

- Before Transbay construction began, the settlement was faster in the north than in the 

south. After completion of buttress installation, the settlement was faster in the south.  

- Between March 2010 and about March 2011 the rate of settlement was slowing. 

- The rate of settlement increased consistently for the two southerly markers around March, 

2011 up until May, 2013. 

- The rate of settlement for all markers show a significant increase beginning in Oct, 2011. 

- The rate of settlement for SM-27 and SM-33 is higher than ever before indicating that the 

northern-western side of the site has seen a significant change. 

 

The Effect of Settlement on Mid-Rise near Gridline 12 (Figure 10) 

 

The area of the Mid-Rise structure between Gridline 12 and Gridline 16 is an area that has 5 levels 

of basement and only three levels of above ground structure. Langan Treadwell Rollo 

recommended that mat foundation tie-downs be used as the water pressure and the weight of 

the structure were such that it was thought that the structure may float. DeSimone implemented 

this recommendation and the tie-downs were originally pre-tensioned in order to hold the 

foundation to the soil. Because the mat is tied-down, normal seasonal fluctuations in water levels 

can occur without significant movement of the foundation.  

 

As can be seen in Figure 10, the foundation has settled along gridline 12 of the Mid-Rise since 2009. 

The highest level of settlement occurs near the middle of the site, with slightly less at the north and 

south edges. The settlement is of such a magnitude that the tie-downs may no longer be 

functioning as intended. DeSimone recommends that Langan Treadwell Rollo address this issue. 

 

Tiltmeter Data: 

 

No update since the December 14, 2012 report. 

 

Tape Extensometers Data: 

 

No update since the December 14, 2012 report. 

 

Vibration Data: 

 

No update since the December 13, 2013 report 
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Figure 2
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Figure 3
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Figure 4
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Figure 9
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Figure 10
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SHANGHAI 

ABU DHABI 

 
 
 
 
 

FROM: NICOLAS RODRIGUES DATE: 6 Mar 2014 

PROJECT NO.: 4069G VIA: 

PAGES: 

EMAIL 

14 PROJECT NAME: 301 MISSION STREET – SETTLEMENT EVALUATION 

 

TO:    

Steven Hood Millennium Partners T: (415) 593-1111  
SHood@millenniumptrs.com 735 Market Street, Suite 302, San Francisco, CA 94103 F: (415) 874-4750  

 

 

 

RE: 301 MISSION STREET - SETTLEMENT MONITORING 

 

 

As requested, DeSimone continues to evaluate settlement data for the 

Millennium Tower and Mid-Rise, located at 301 Mission Street.  We have 

reviewed the Feb. 28, 2014 ARUP report and the most recent settlement 

data provided by Millennium Partners (Millennium) to DeSimone via 

email on Mar. 5, 2014.  The data provided has elevation measurements 

for all settlement markers between Apr. 26, 2009 and Feb. 13, 2014. This 

memo serves as an update to the DeSimone settlement evaluation 

memo issued to Millennium dated January 21, 2014. One additional 

settlement surveys was completed on Feb. 13, 2014 and an evaluation of 

this data is included herein.  

 

As part of the settlement evaluation by DeSimone, a sidewalk survey of 

the Transbay project site was performed on Mar. 6, 2014.  The purpose of 

this visit was to review current construction progress on adjacent sites.  

Based on information provided via email by Millennium recently and 

confirmed during the sidewalk survey, the Transbay excavation directly 

south of 301 Mission is 

approximately 100% complete, 

has been since Feb. 7, 2014. 

Micro piles were visible at the 

surface. The new Kilroy tower development at 350 Mission has 

been excavated to approximately 60 feet, and the new tower 

construction has progressed from the bottom of the excavation 

back up to street level, and now is built up to approximately 3 

stories. 

 

It is our understanding that Langan Treadwell Rollo will provide an 

updated evaluation of Settlement, Inclinometers, and 

Piezometers data. DeSimone is reporting herein on Settlement 

Data, Transbay trigger limits, and structural impacts. 
 

  

MEMORANDUM 

Photo of TJPA site from Beale 

Street, 3/6/14 

Photo of TJPA site from 301 Mission, 3/6/14 
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Settlement Data: 

 

Analysis of the most recent available settlement data as contained the settlement report by Arup, 

continues to show a varying rate of overall settlement as compared to the preceding settlement 

reports by Arup. Generally, an increased rate of settlement has been observed coincidental with 

the Transbay subsurface construction activities.   

 

Overall Settlement of the Millennium Tower (Figures 1 and 2) 

DeSimone recreated the logarithmic time-scale as shown in the ARUP report. However, we have 

included the measured settlement data prior to the start of Transbay construction and 

extrapolated this data out to the upper and lower bounds of the final Tower settlement prediction 

as reported by Langan Treadwell Rollo in their February 18, 2009 letter to SFDBI.  After review of the 

current data as compared to the extrapolated data, it is clear that both the measured settlement 

and trend of settlement with time is greater than would be anticipated by natural settlement 

alone.  

 

The actual recorded settlement appears to be greater than what would have occurred naturally 

based on the Langan Treadwell Rollo prediction. There are three distinct explanations why this is 

likely: 

 

1) The natural settlement predicted by Langan Treadwell Rollo is incorrect.  
2) The Transbay construction activities have created settlement in addition to natural settlement. 
3) Some combination of the above. 
 

Comparison of Predicted Settlement to Measured Settlement (Figure 1) 

If we use Langan Treadwell Rollo’s predicted range of total settlement and read the difference 

between the measured displacement data points and the settlement prediction curves (Figure 1), 

the additional settlement is between 2.0 to 3.3 inches. Since 0.75 inches is the “Action Trigger 

Level” for “other buildings” as described in the Transbay Specification, it is recommended, as we 

had recommended in earlier reports, that Millennium Partners (Millennium) obtain a response from 

Transbay regarding this discrepancy in predicted settlement. Furthermore, Transbay revised their 

specification (the Dec 10, 2010 version) to exclude the 301 Mission Tower from all action trigger 

levels. It is unclear why Transbay would have changed their specification after construction had 

begun and why no action trigger limit for this site has since been published by TJPA.  

 

Further, the total measured settlement is now officially outside of the maximum predicted value 

provided by Langan Treadwell Rollo. It is unclear how much more settlement will be realized 

before it will slow down and stop. Given that the Transbay excavation is now complete, it may be 

possible for a Geotechnical Engineer to now predict accurately how much additional settlement is 

to be expected. While the excavation is now complete and one could surmise that the settlement 

will now begin to slow, there has been no sign of slowing and in fact the settlement is occurring at 

a faster rate than ever before. 

 

Settlement of the North vs. South Side of the Foundation - Logarithmic Scale (Figure 2) 

Figure 2 presents an average of settlement on the north side of the tower versus the south end of 

the tower, as measured in logarithmic scale. Before construction activities began at Transbay we 

observed that the north side had settled at a greater rate than the south. After buttress installation 

activities started, we observed a greater rate of settlement on the south side.  After June 2013, the 

north side again shows a higher rate of settlement than the south side. The foundation has rotated 

slightly away from the south side.  
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Figure 2 also shows that the overall settlement reported by ARUP (duplicated in Figure 1) is the 

worst case settlement anywhere across the foundation (13.1 inches) and does not accurately 

represent the average.  The average overall settlement for the north side currently shows about 

12.8 inches.  The average overall settlement for the south side currently shows about 12.5 inches. 

 

Settlement as Shown in the ARUP Plot (Figure 3) 

DeSimone recreated this plot in order to understand the information provided by ARUP. This plot 

shows that the southeast corner near SM-03 is settling less than comparable points on the west side 

of the tower. DeSimone believes that the reduced settlement at SM-03 is a unique phenomenon to 

this area of the slab. Either the slab is being supported by something in addition to the soil or, the 

slab is possibly supported by direct connection with the Mid-Rise building. DeSimone suggests this is 

not the most representative settlement measurement point to use when considering overall 

settlement of the tower due to Transbay construction activities. Points SM-9 and SM-14 have slowed 

in comparison to SM-27 which is the point furthest from the Transbay site.  

 

Settlement of the North vs. South Side of the Foundation (Figure 4) 

Before Transbay buttress installation began, the north Side was settling more than the south side, 

but starting in August, 2011 the south side was settling more than the north side. This seems to 

indicate that the Transbay buttress installation activities affected the overall direction of tilt.  

Beginning in June 2013, the north side is again showing a greater amount of settlement than the 

south side. This change is coincidental with the completion of the Transbay buttress installation, 

along with the start of excavation at both the Transbay site and the 350 Mission site. 

 

It should also be noted that this figure indicates differential movement across the foundation in the 

north-south direction causing a slight tilt to the building. If this movement was larger, damage to 

the structure can occur. In general the tilt, while measurable, is generally small and not of the type 

which would cause damage. 

 

Settlement across a North-South Section of the Foundation (Figure 5) 

Before buttress installation activities began, the Tower was settling more at the north side and at a 

consistent rate. After buttress installation activities began, the settlement in the south started 

settling faster than the ones in the north.  At present time, following the completion of the 

excavation, the highest settlement along the north-south direction is nearly at the center of the 

foundation.  

 

Starting around 4/19/2013, coincidental with the start of TJPA excavation, settlement 

measurements show that the settlement trend with time along the north-south dimension 

changed. By 6/3/2013, the settlement on the south side seem to have slowed compared to those 

on the north.  

 

Note: the 10/17/2011 reading of SM-34 is likely an erroneous reading and has been removed from 

Figure 5. 

 

Settlement across the East-West Section of the Foundation (Figure 6) 

The construction does not seem to have affected the settlement in the east-west direction. The 

settlement along this cut seems to be close to linear, with the west side settling slightly more than 

the east. The total differential is about 0.9 inches. 

 

Between the Tower and Mid-Rise along Gridline 12 Joint (Figure 7) 
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Several settlement markers were reviewed at the building separation joint between the Tower and 

Mid-Rise along gridline 12.  It can be clearly observed in Figure 7 that since Transbay buttress 

installation activities have begun, that there is increasing differential settlement (increase in rate of 

settlement) across the joint. This settlement is more than what was naturally occurring prior to the 

beginning of Transbay construction.  

 

The largest observed differential settlement across the joint is near the south side of the building, 

and less differential settlement on the north side. It does appear that the joint is performing as 

expected and allowing free movements between both structures.  Continued on-site observation 

of the joint should be made to ensure its intended performance is being met. 

 

3-foot Thick Tower Cantilever Slab Versus the Mid-Rise - Between Gridline H and K (Figure 8) 

Several settlement markers were chosen to evaluate the relative settlement between the 3-foot 

thick cantilever slab and the Mid-Rise. Between Apr. 2009 and Dec. 2013, settlement of the 3-foot 

thick cantilever slab is approximately 2.3 inches greater than the Mid-Rise. This indicates that, the 

joint between the two buildings is allowing for independent rates of settlement, which meets the 

design intent. 

 

Rate of Settlement over Time (Figure 9) 

Figure 9 shows the rate of settlement across the site and how that rate has changed over time. The 

rate fluctuates sporadically when considered over any one particular time frame. As such, it is 

statistically more correct to consider average fluctuations over time. A moving average is used 

which including 4 data points. Each plotted point is the average of the previous six months. The 

following is a list of observations from Figure 9: 

 

- Generally, the rate of settlement site-wide was decreasing until the commencement of 

adjacent Transbay activity. 

- Before Transbay construction began, the settlement was faster in the north than in the 

south. After completion of buttress installation, the settlement was faster in the south.  

- Between March 2010 and about March 2011 the rate of settlement was slowing. 

- The rate of settlement increased consistently for the two southerly markers around March, 

2011 up until May, 2013. 

- The rate of settlement for all markers show a significant increase beginning in Oct, 2011. 

- The rate of settlement for SM-27 and SM-33 is higher than ever before indicating that the 

northern-western side of the site has seen a significant change. 

 

The Effect of Settlement on Mid-Rise near Gridline 12 (Figure 10) 

 

The area of the Mid-Rise structure between Gridline 12 and Gridline 16 is an area that has 5 levels 

of basement and only three levels of above ground structure. Langan Treadwell Rollo 

recommended that mat foundation tie-downs be used as the water pressure and the weight of 

the structure were such that it was thought that the structure may float. DeSimone implemented 

this recommendation and the tie-downs were originally pre-tensioned in order to hold the 

foundation to the soil. Because the mat is tied-down, normal seasonal fluctuations in water levels 

can occur without significant movement of the foundation.  

 

As can be seen in Figure 10, the foundation has settled along gridline 12 of the Mid-Rise since 2009. 

The highest level of settlement occurs near the middle of the site, with slightly less at the north and 

south edges. The settlement is of such a magnitude that the tie-downs may no longer be 

functioning as intended. DeSimone recommends that Langan Treadwell Rollo address this issue. 
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Figure 8
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Figure 9
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Figure 10

4
/2

6
/2

0
0

9
5

/2
6

/2
0

0
9

9
/1

/2
0

0
9

1
1

/5
/2

0
0

9
1

2
/4

/2
0

0
9

2
/2

/2
0

1
0

4
/5

/2
0

1
0

7
/9

/2
0

1
0

9
/3

0
/2

0
1

0

1
2

/9
/2

0
1

0

2
/4

/2
0

1
1

3
/2

4
/2

0
1

1

5
/3

1
/2

0
1

1

7
/7

/2
0

1
1

9
/8

/2
0

1
1

1
0

/1
7

/2
0

1
1

1
2

/1
4

/2
0

1
1

3
/7

/2
0

1
2

4
/1

8
/2

0
1

2

6
/1

3
/2

0
1

2

8
/1

3
/2

0
1

2

1
0

/1
2

/2
0

1
2

1
2

/2
6

/2
0

1
2

2
/1

3
/2

0
1

3

4
/1

9
/2

0
1

3

6
/3

/2
0

1
3

8
/1

2
/2

0
1

3

1
0

/9
/2

0
1

3

1
2

/1
7

/2
0

1
3

2
/1

3
/2

0
1

4

-2.00

-1.50

-1.00

-0.50

0.00

V
e

rt
ic

a
l 

S
e

tt
le

m
e

n
t 

F
ro

m
 B

a
se

li
n

e
 R

e
a

d
in

g
 (

in
.)

Time

SETTLEMENT OF 301 MISSION MIDRISE

GRIDLINE 12

SM-088 (Level B5)

SM-072 (Level B1)

SM-089 (Level B5)

SM-053 (Level B1)

SM-090 (Level B5)

SM-035 (Level B1)

Start of TJPA Demolition Work (Oct 2010)

Start of TJPA Butress Install (June 2011)

Start of TJPA Excavation (May 2013)

Completion of  TJPA Excavation (Feb 2014)

March 6, 2014



REVISED GEOTECHNICAL INVESTIGATION 
301 MISSION STREET 
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13 January 2005 
Project No. 3157.02 

Mr. Steve Patterson 
Millennium Partners 
735 Market Street, 3rd Floor 
San Francisco, California 94102 

Subject: Revised Geotechnical Investigation 
301 Mission Street 
San Francisco, California 

Dear Mr. Patterson: 

Treadwell & Rollo, Inc. is pleased to present this geotechnical investigation report for the 
proposed 301 Mission Street project in San Francisco. This report presents our revised findings, 
conclusions and recommendations for the project site and replaces our previous geotechnical 
report dated 14 August 2000 and the two supplemental reports dated 2 July 2004 and 1 
September 2004. Additional copies have been distributed as indicated at the end of this report. 
This letter omits detailed findings, conclusions and recommendations; therefore, anyone relying 
on the report should read it in its entirety. 

Subsurface conditions at the site consist of heterogeneous fill over Marine Deposits underlain by 
clayey sand with interbedded layers of sandy clay, and Old Bay Clay to the maximum explored 
depth of about 220 feet below the existing ground surface. The proposed development will 
consist of a 60-story tower comprised of residential and retail space, a nine-story structure with 
residential and retail space, and a three-story-high atrium and lobby. The tower portion of the 
site will have one basement level, while the nine-story building and atrium will have five levels 
of underground parking. We recommend the tower structure be supported on a pile foundation 
system with the other portions on a mat foundation, as discussed in the following report. 

The recommendations contained in this report are based on a limited subsurface exploration 
program. Consequently, variations between expected and actual soil conditions may be found in 
localized areas during construction. We should be retained to observe site excavation and 
shoring, compaction of backfill, and installation of pile foundations, during which time we may 
make any changes to our recommendations, if necessary. 

We appreciate the opportunity to assist you with this project and look forward to working with 
you during final design. 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

Christopher A. Ridley 
Civil Engineer 
31570206.CAR 

Ramin Golesorkhi 
Geotechnical Engineer 
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1.0 INTRODUCTION 

GEOTECHNICAL INVESTIGATION 
301 MISSION STREET 

San Francisco, California 

This report presents the results of our geotechnical investigation and revised recommendations 

for the proposed development at 301 Mission Street in San Francisco, California. The project 

site occupies a portion of Assessor's Block No. 3719 and is bound by Mission Street to the 

north 1, the Transbay Bus Terminal to the south, Fremont Street to the west, and Beale Street to 

the east as shown on the Site Location Map, Figure 1. Presently, the project site is comprised of 

four addresses: 129 Fremont Street, 124 Beale Street, 301 and 345 Mission Street, as shown on 

the Site Plan, Figure 2. 

Treadwell & Rollo, Inc. performed a geotechnical investigation for the proposed project as was 

planned in 2001 and presented our conclusions and recommendations in a report dated 14 August 

2001. Subsequently, we issued two design memoranda dated 11 December 2002 and 16 October 

2003 and two supplemental reports dated 2 July 2004 and 1 September 2004 which addressed 

changes in the planned project. The 14 August 2001 report included design parameters for a 

52-story tower, an adjacent 12-story structure, and interconnecting 5-story atrium with the entire 

project site underlain by three levels of underground parking. The 2 July 2004 letter contained 

supplemental recommendations for a 60-story tower with an adjacent 9-story structure, 

connected by a 2-story atrium underlain by four to six basement levels. The 1 September 2004, 

included the results of additional geotechnical field work and refined the recommendations given 

in the 2 July 2004 letter for four basement levels. 

This report supersedes the previous two memoranda and three reports and provides our 

conclusions and recommendations for the project as currently planned, which includes the 

60-story tower over one basement level adjacent to a 3-story atrium connected to a 9-story 

Assumed project north is along Fremont Street, toward Mission Street. 



structure. The atrium and the connecting 9-story structure will be constructed over five 

basement levels, collectively called the podium building. 

2.0 PROJECT DESCRIPTION 

Plans by Gary Edward Handel+ Associates, the project architect, show the proposed 

development consists of a 60-story residential tower, a 9-story structure for retail and living 

space, and a 3-story-high atrium and lobby which connects the two structures and will contain 

amenities for the residents, such as a health club and pool. One basement level is planned below 

the tower and five levels of underground parking are planned under the 9-story structure and 
( 

atrium. The excavation for the tower (including foundation) will extend about 25 feet below 

existing ground surface. The excavation for the 5 basements levels and foundation will extend 

about 60 feet below the ground surface. Therefore, on the basis of the available topographic 

information, which shows that the average surrounding grade at approximately Elevation 4 feet2
, 

we estimate the finished floor of the lowest level of the parking garage will be at about Elevation 

-52 feet, while the top of the basement slab below the tower will be about Elevation -11 feet. 

The footprints of the proposed buildings and the two excavations are shown on Figure 3. 

3.0 SCOPE OF SERVICES 

A detailed geotechnical investigation was performed; the results of which are included herein. 

To supplement existing subsurface information, seven borings were drilled during two separate 

field investigations in June of 2001 and May 2004. Soil cuttings generated during drilling were 

either spread on-site or stored on-site in 55-gallon drums, tested for environmental contamination 

and appropriately disposed of off-site. 

2 All elevations referenced in this report are based on the San Francisco City datum (SFCD). 
Elevations used in this report are interpolated from spot elevations provided on an ALTA Survey 
prepared by Martin M. Ron,Associates, Inc., for a portion of Assessor's Block No. 3719, dated 11 
June 2001. 
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Selected soil samples recovered from the borings were tested to measure moisture content, dry 

density, gradation, Atterberg Limits, consolidation, and shear strength. Using the results of our 

field exploration, laboratory testing, and engineering analysis, we developed geotechnical 

conclusions and recommendations regarding: 

• soil and groundwater conditions at the site 

• site seismicity and seismic hazards, including evaluation of liquefaction potential and 

associated ground deformation 

• appropriate foundation type( s) 

• design criteria for the recommended foundation type(s) 

• estimates of foundation settlement 

• site grading and excavation, including criteria for fill quality and compaction 

• lateral earth pressures for design of below-grade walls 

• shoring 

• dewatering 

• site-specific response spectrum 

• 2001 San Francisco Building Code near-source and site factors 

• construction considerations 

4.0 FIELD INVESTIGATION 

Prior to performing the field investigation, we reviewed available subsurface information from 

previous geotechnical investigations performed in the site vicinity, which are listed in the 

references section of this report. 

4.1 Borings Performed for the Geotechnical Investigation 

To evaluate subsurface conditions beneath the site, we performed two separate field 

investigations. In June of 2001, we drilled five exploratory borings (designated as B-1 through 
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B-5). In May of 2004, we drilled two additional borings (designated as B-6 and B-7). The 

approximate locations of these borings are shown on Figure 2. Because of the presence of 

existing buildings at the site, and underground utility and overhead obstructions on the adjacent 

streets, geotechnical borings were drilled within the vacant lot only (see Section 6.1 ). Prior to 

commencing drilling, we obtained a soil boring permit from the Monitoring Wells Section of the 

San Francisco Department of Public Health (SFDPH), and notified Underground Service Alert 

(USA). 

The borings were drilled to depths ranging from 60.5 to 220 feet below the existing ground 

surface. Drilling was performed by Pitcher Drilling Company of Palo Alto, California, using 

truck-mounted rotary wash drilli!lg equipment, under the direction of our field engineer. 

During drilling, our engineer logged the borings and obtained representative samples of the 

material encountered for visual classification and laboratory testing. Logs of the borings are 

presented in Appendix A on Figures A-1 through A-8. The material encountered was classified 

according to the soil classification system described on Figure A-9. 

Soil samples were obtained using the following sampler types: 

• Standard Penetration Test (SPT) sampler with a 2.0-inch-outside diameter and a 1.5-inch­

inside diameter, without liners 

• Sprague and Henwood (S&H) split-barrel sampler with a 3.0-inch-outside diameter, 

2.5-inch-inside diameter, lined with brass tubes with an inside diameter of 2.43 inches 

• Osterberg (0) piston sampler using 3.0-inch outside diameter, thin-walled Shelby tubes 

• Thin-walled Shelby Tubes (ST) with 3.0-inch-outside diameter 

The SPT and S&H samplers were driven with a 140-pound, above-ground, safety hammer falling 

30 inches. The blow counts required to drive the S&Hsampler the final 12 inches of an 18-inch 

drive (N-values) were converted to approximate SPT N-values using a conversion factor of 0.6 
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and are shown on the boring logs. Where the SPT sampler was used, the actual blow counts are 

shown on the boring logs. The Osterberg sampler and Shelby Tubes were advanced into the soil 

using hydraulic pressure. The hydraulic pressure required to advance the Osterberg sampler and 

Shelby Tubes is shown on the boring logs. 

After completion, the borings were backfilled with cement-bentonite grout under the observation 

of a San Francisco Department of Public Health inspector. 

4.2 Borings Performed for the Environmental Investigation 

On 5 July 2001, Treadwell & Rollo, Inc. performed six shallow borings at the site as part of the 

environmental investigation. The borings, designated as TR-1 through TR-6, were hand-augered 

inside existing buildings to depths ranging from 3. 5 to 8 feet below existing basement or ground 

floor slabs at the approximate locations shown on Figure 2. The logs of the borings performed as 

part of our environmental investigation are presented on Figures B-1 through B-6 in Appendix B. 

4.3 Borings Performed by Dames & Moore 

Two borings (DM-1 and DM-3) performed by Dames & Moore for previous investigations in the 

vicinity of the site were also used in our evaluations. See Figure 2 for the approximate locations 

of these borings and Appendix E for copies of the logs. 

5.0 LABORATORY TESTING 

Soil samples obtained during our field investigation were re-examined to confirm field 

classifications, and representative samples were selected for testing. Samples were tested to 

measure moisture content, dry density, gradation, Atterberg Limits, unconsolidated-undrained 

triaxial shear strength, and consolidation characteristics. The laboratory test results are presented 

on the boring logs and in Appendix Con Figures C-1 through C-15. 
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6.0 SITE AND SUBSURFACE CONDITIONS 

The surface, subsurface and groundwater conditions across the site are described in the following 

sections. 

6.1 Surface Conditions 

The project site has plan dimensions of approximately 183.5 by 275 feet, and occupies just under 

50,500 square-feet of the northern portion of Assessor's Block No. 3719 in San Francisco. 

Three existing buildings and a vacant lot presently occupy the site as shown on Figure 2. 

The existing buildings include: 1) a 6-story concrete/brick building with one basement at 

301 Mission Street, which may be timber-pile supported, 2) a 6-story concrete building with 

one basement at 124 Beale Street, and 3) a 2-story concrete building with no basement at 

129 Fremont Street. 

A structure with one basement level previously existed at 345 Mission Street, which is now the 

vacant lot (at the comer of Mission and Fremont Streets). The structure was demolished and the 

vacant lot was created by filling the basement with rubble and building demolition debris. The 

old basement slab and foundations are still present beneath the site. The type of foundation 

system the building was supported on is unknown, as foundation plans for the previous building 

are not available at this time. However, on the basis of our field investigation, it appears the 

structure was supported on shallow concrete foundations below the basement slab. 

The site is relatively level with sidewalk/ground surface ranging from approximately 

Elevation 1.5 to 4 feet across the site. 

6.2 Subsurface Conditions 

The site is bayward of the historic 1852 San Francisco high tide line; therefore, it is within the 

Article 22A (Maher Ordinance) zone of San Francisco. Construction projects located within the 
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Maher zone that will disturb more than 50 cubic yards of soil are required, by the ordinance, to 

have their site history and soil quality assessed. Studies required by Article 22A were performed 

as part of our environmental studies and are presented in a separate report. 

On the basis of our interpretation of conditions encountered in the borings, two idealized 

subsurface profiles have been prepared and are presented on Figures 4 and 5. The locations of 

the profiles are shown on Figure 2. 

The borings indicate the site is blanketed by up to 23 feet of fill. The fill generally consists of 

very loose to loose sandy gravel and gravelly sand with large amounts of rubble, which includes 

concrete, wood and brick debris. An old basement slab, about five to twelve inches of concrete, 

was encountered approximately 11 feet below the ground surface in each of our test borings. In 

borings B-3 and B-5, about three feet of concrete was encountered below the old basement slab, 

to depths of almost 17 and 15 feet below ground surface, respectively. In borings R-6 about 

six feet of concrete was encountered below the old basement slab, to depths of about 1 7 feet 

below ground surface. This concrete is likely the remnants of the foundation system for the 

structure that previously existed at the 345 Mission Street lot. 

The fill is underlain by relatively compressible Marine Deposits extending to depths ranging 

from 41 to 45 feet below the site grade, corresponding to Elevations ranging from -37.5 to 

-41. 5 feet. On the basis of the subsurface data, it appears the Marine Deposits could extend 

down to about Elevation -45 feet along the Mission Street boundary of the site. The Marine 

Deposits consist primarily of very soft to medium stiff clay, clay with sand and sandy clay 

interbedded with very loose to medium dense sand and clayey sand. Consolidation tests 

performed on representative samples of the clay indicate it is overconsolidated3
. 

Overconsolidated soil has experienced greater loads than the present weight of soil overburden. 
7 

31570206.CAR 13 January 2005 



Below the Marine Deposits, dense to very dense sand with varying amounts of clay and silt was 

encountered. The sand extended to depths ranging from 80 to 101 feet below the site grade, 

corresponding to Elevations ranging from -76.5 to -98 feet. Some interbedded layers of medium 

dense sand, also with varying amounts of clay and silt and approximately seven to twelve feet in 

thickness, were encountered in borings B-1, B-2, B-3 and B-4 within the dense to very dense 

sand layer. A five- to eleven-foot-thick layer of medium stiff to stiff sandy clay was also 

encountered within the dense to very dense sand layer in borings B-3, B-5, B-6, and B-7 at 

depths of about 60 to 70 feet. Laboratory tests on this material from other projects in the vicinity 

indicate itis normally consolidated4
. 

The sandy soil is underlain by stiff to hard clay, sandy clay and clay with sand, locally known as 

Old Bay Clay, that ranges from 103.5 to 112 feet thick. The Old Bay Clay extends to a depth of 

about 200 feet below the site grade, corresponding to Elevation -196 feet. Consolidation tests 

performed indicate the soil is overconsolidated. The Old Bay Clay is underlain by very stiff to 

hard clay and sandy clay and very dense sand and silty sand to the maximum explored depth 

(approximately 220 feet). 

6.3 Groundwater 

The groundwater level in our geotechnical borings was generally obscured by the drilling fluid, 

and because of requirements to backfill the borings immediately after drilling, groundwater 

levels could not be allowed to stabilize. At borings B-1 and B-3, unstabilized groundwater levels 

were noted during drilling at depths of 13 and 10 feet below ground surface (corresponding to 

Elevations -9.5 and -6.5 feet), respectively. 

The environmental borings (TR-1 through TR-6) were hand-augered, which allowed for 

groundwater level measurements. Groundwater was measured in the environmental borings at 

4 Normally consolidated soil has not experienced greater loads than the present weight of soil 
overburden. 
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Elevations ranging from -9 to -11.5 feet. The approximate elevations where groundwater was 

encountered is noted next to the environmental boring locations shown on Figure 2. 

On the basis of the available information at nearby sites, including the 199 Fremont Street site, 

we estimate the groundwater level at the project site is about 10 to 12 feet below the existing 

ground surface. We anticipate the groundwater level will vary seasonally a few feet depending 

on rainfall amounts and time of year. On the basis of the available groundwater information at 

the site vicinity we judge the high groundwater level within the project site is near Elevation 

-3 feet. 

7.0 SEISMIC CONSIDERATIONS 

Because the project site is in a seismically active region, we evaluated the potential for 

earthquake-induced geologic hazards including ground shaking, ground rupture, liquefaction and 

differential compaction. Our evaluation of seismic considerations for the project site is presented 

in the following sections. 

7.1 Regional Seismicity 

The major active faults in the area are the San Andreas, San Gregorio, Hayward, and Calaveras 

Faults. These and other faults of the region are shown on Figure 6. For each of the active faults, 

the distance from the site and estimated maximum or mean characteristic Moment magnitude5 

[Working Group on California Earthquake Probabilities (WGCEP) (2003) and Cao et al. (2003)] 

are summarized in Table 1. 

Moment magnitude is an energy-based scale and provides a physically meaningful measure of the 
size of a faulting event. Moment magnitude is directly related to average slip and fault rupture area. 
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p, 

TABLE 1 

Regional Faults and Seismicity 

''':' ,:, ' ,', 

}fa,;iltS¢glll~llt 
:=··. · .. :;.: .. ::·.. : : .. : .. : ... ::.: 

San Andreas-1906 Rupture 13.4 
San Andreas -Peninsula 13.4 
North Hayward 16 
Hayward-Rodgers Creek 16 
South Hayward 17 
San Gregorio 19 
Mt Diablo 33 
Rodgers Creek 33 
Calaveras 34 
Concord/Green Valley 37 
Monte Vista-Shannon 41 
Point Reyes 42 
West Napa 44 
Greenville 51 
Hayward - South East Extension 57 
Great Valley 6 61 
Great Valley 5 65 
Great Valley 4 72 
San Andreas - Santa Cruz Mnts. 77 
Sargent 83 
Monterey Bay-Tularcitos 100 

Direction 
from Site 

West 
West 
East 
East 
East 
West 
East 

North 
East 
East 

Southeast 
West 

Northeast 
East 

Southeast 
East 
East 

Northeast 
Southeast 
Southeast 
Southeast 

', ' ' '"''"'''' ,. ,,, ,,:, 'l\l~~n: 

,',, ,, 

Clla,taete'fistic/ 
Maiimu111,,,,,, , 

' ~?-gn,it~:~'~ 
7.90 
7.15 
6.49 
7.26 
6.67 
7.44 
6.65 
6.98 
6.93 
6.71 
6.80 
6.80 
6.50 
6.94 
6.40 
6.70 
6.50 
6.60 
7.03 
6.80 
7.10 

Figure 6 also shows the earthquake epicenters for events with magnitude greater than 5.0 from 

January 1800 through January 1996. Since 1800, four major earthquakes have been recorded on 

the San Andreas Fault. In 1836 an earthquake with an estimated maximum intensity of VII on 

the Modified Mercalli (MM) scale (Figure 7) occurred east of Monterey Bay on the San Andreas 

Fault (Toppozada and Borchardt 1998). The estimated Moment magnitude, Mw, for this 

earthquake is about 6.25. In 1838, an earthquake occurred with an estimated intensity of about 

VIII-IX (MM), corresponding to a Mw of about 7. 5. The San Francisco Earthquake of 1906 

caused the most significant damage in the history of the Bay Area in terms of loss of lives and 
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property damage. This earthquake created a surface rupture along the San Andreas Fault from 

Shelter Cove to San Juan Bautista approximately 470 kilometers in length. It had a m&ximum 

intensity of XI (MM), a Mw of about 7.9, and was felt 560 kilometers away in Oregon, Nevada, 

and Los Angeles. The most recent earthquake to affect the Bay Area was the Loma Prieta 

Earthquake of 17 October 1989, in the Santa Cruz Mountains with a Mw of 6.9, approximately 

95 km from the site. 

In 1868 an earthquake with an estimated maximum intensity of X on the MM scale occurred on 

the southern segment (between San Leandro and Fremont) of the Hayward Fault. The estimated 

Mw for the earthquake is 7.0. In 1861, an earthquake of unknown magnitude (probably a Mw of 

about 6.5) was reported on the Calaveras Fault. The most recent significant earthquake on this 

fault was the 1984 Morgan Hill earthquake (Mw = 6.2). 

In 2003 the Working Group on California Earthquake Probabilities (WGCEP 2003) at the U.S. 

Geologic Survey (USGS) predicted a 70 percent probability of a magnitude 6. 7 or greater 

earthquake occurring in the San Francisco Bay Area by the year 2031. More specific estimates 

of the probabilities for different faults in the Bay Area are presented in Table 2. 

31570206.CAR 

TABLE2 

WGCEP (2003) Estimates of 30-Year Probability (2002 to 2031) 
of a Magnitude 6. 7 or Greater Earthquake 

....• .... ; .. . . 
Probability 

Fault (percent). 

Hayward-Rodgers Creek 32 

San Andreas 21 

Calaveras 18 

San Gregorio 10 

Concord-Green Valley 6 

Greenville 6 

Mount Diablo 4 
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7.2 Geologic Hazards 

During a major earthquake on a segment of one of the nearby faults, strong to very strong 

shaking is expected to occur at the project site. Strong shaking during an earthquake can result 

in ground failure such as that associated with soil liquefaction6
, differential compaction7 and 

ground rupture. We used the results of the test borings to evaluate the potential of liquefaction 

and differential compaction at the project site. 

7.2.1 Liquefaction and Differential Compaction 

The site is in an area of San Francisco that is designated as a seismic hazard area by the 

California Division of Mines and Geology (CDMG 2000). The primary purpose of this 

designation is to identify areas of potential soil liquefaction. Typically the soil layers of concern 

for liquefaction are uncontrolled sandy fill and loose to medium dense native sand. 

We evaluated the potential of liquefaction and differential compaction at the proposed project 

site. Below the podium structure footprint ( atrium/9-story building), the site will be· excavated to 

a depth of about 60 feet to accommodate the basement levels. Therefore, the loose to medium 

dense sand encountered in our investigation will be removed within the podium footprint. 

Therefore, seismically-induced settlement will be negligible below the podium foundation level. 

However, layers of saturated, loose to medium dense sand exist below the proposed tower 

basement excavation, within the Marine Deposits and below. The results of our analyses 

indicate these layers are susceptible to liquefaction during a moderate to large earthquake on one 

of the nearby faults. We estimate liquefaction-induced settlement on the order of 1 inch may 

6 

7 

Liquefaction is a phenomenon in which saturated, cohesionless soil experiences a temporary loss of 
strength due to the buildup of excess pore water pressure, especially during cyclic loading such as that 
induced by earthquakes. Soil most susceptible to liquefaction is loose, clean, saturated, uniformly 
graded, fine-grained sand and silt of low plasticity that is relatively free of clay. 
Differential compaction is a phenomenon in which non-saturated, cohesionless soil is compacted by 
earthquake vibrations, causing differential settlement. 
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occur beneath the shallower tower basement. However, this settlement will not effect the tower 

since it will be supported on a pile foundation that extends through these layers. 

Outside of the excavation, we judge that significant subsidence of streets and sidewalks could 

occur during an earthquake. This settlement is expected to be random and erratic, and will most 

likely disrupt utilities and damage sidewalks and streets. 

7.2.2 Ground Rupture 

Historically, ground surface ruptures closely follow the trace of geologically young faults. The 

site is not within an Earthquake Fault Zone, as defined by the Alquist-Priolo Earthquake Fault 

Zoning Act and no known active or potentially active faults exist on the site. We therefore 

conclude the risk of fault offset at the site from a known active fault is low. In a seismically 

active area, the remote possibility exists for future faulting in areas where no faults previously 

existed; however, we conclude the risk of surface faulting and consequent secondary ground 

failure is very low. 

8.0 DISCUSSION AND CONCLUSIONS 

We conclude that, from a geotechnical engineering standpoint, the site can be developed as 

proposed provided the recommendations presented in this report are incorporated into the project 

plans and specifications and implemented during construction. The primary geotechnical 

concerns are: 

• the magnitude of seismically-induced ground settlement resulting from liquefaction 

• the presence of compressible Marine and Old Bay Clay Deposits below the tower 
footprint 

• the depth of excavation for the basement levels (tower and podium excavations) 

• the presence of Marine Deposits at the proposed base of the tower excavation 

• the presence of groundwater at a level higher than the proposed excavation depths 

• issues resulting from the difference in depth between the tower and podium excavations 
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These geotechnical concerns and their impact on the proposed grading, foundation design, and 

construction are discussed in the following sections. Discussion of environmental issues 

associated with excavation of the onsite fill is presented in our environmental report. 

8.1 Foundations 

8.1.1 Tower 

We considered deep (piles) and shallow (mat) foundations for the support of the proposed tower 

structure. The sandy fill encountered in the upper 12 to 23 feet of the borings will be removed in 

its entirety during excavation for the proposed basement. However, Marine Deposits will be 

exposed at the base of the planned excavation and are unsuitable for support of a mat foundation. 

In addition, medium dense sandy layers encountered are expected to liquefy in the event of a 

major earthquake, as discussed in Section 7.2.1. Therefore, we judge a mat foundation would 

not be appropriate for the proposed 60-story tower. 

On the basis of the results of our analyses and evaluation, we conclude the proposed structure 

should be supported on piles. Piles would derive their capacity from a combination of skin 

friction in the medium dense to very dense sand and medium stiff to stiff clay, and end bearing in 

the dense to very dense sand. From our experience with similar projects, we conclude precast, 

prestressed concrete piles or an auger displacement pile system (details are described in 

Section 9.2) are the most appropriate pile types for the project. We understand on the order of 

about 1,000 piles will be required to support the tower. Although piles will transfer building 

loads to less compressible strata, some settlement of the pile foundations will still occur. The 

settlement of the large group of piles will be due to the consolidation settlement of the 

underlying overconsolidated Old Bay Clay. We estimate settlements on the order of four to 

six inches could occur under the tower. 
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8.1.2 Podium Structure (Atrium/9-Story Building) 

The podium structure will include a five level of underground portion which will require an 

excavation on the order of about 60 feet deep. The excavation will remove the fill and the 

marine deposits in their entirety. The sub grade will mostly consist of the dense to very dense 

sand with possible zones of sandy clay. On the basis of the subsurface conditions we 

recommend the podium structure be supported on a reinforced mat provided the calculated 

settlements are acceptable. The estimated settlements range from about 1 to 3 inches. The 

estimated settlement under the 9-story building is about 1 to 1.5 inches. These settlements were 

calculated using the foundation pressures provided by DeSimone Consulting Engineers (DCE) 

dated 17 June 2004. The largest settlements would occur near the boundary of the podium and 

adjacent tower. These are due to the effect of the tower loads and their shadowing effect on the 

adjacent structure. 

8.2 Construction Considerations 

The main construction considerations are shoring requirements and dewatering for the basement 

excavations. Additional concerns are the need for predrilling to facilitate pile installation, the 

presence of concrete rubble and debris in the near-surface fill, and the Marine Deposits that will 

be exposed at the bottom of the basement excavation. These issues are discussed in the 

following sections. 

8.2.1 Shoring 

8.2.1.1 Tower 

We understand the finished floor for the tower basement will be about 15 feet below existing 

ground surface. Currently, a 10-foot thick pile supported mat is being considered for the tower. 

This will require an excavation of about 25 feet. Because there is insufficient space to slope the 

sides of the excavation, shoring will be required. Several methods of shoring are available, and 
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the system selected should take into account the requirements for protecting adjacent property as 

well as cost. We have qualitatively evaluated the following systems: 

• soil nailing 

• sheet piles 

• conventional soldier pile and lagging 

• soldier pile tremie concrete (SPTC) or mixed-in-place soil/cement walls 

Soil nailing is a method of shoring using grouted reinforcing bars (nails), which are typically 

spaced, horizontally and vertically, between 4 and 6 feet. Considering the excavation will be 

performed primarily in sandy soil and there is a high groundwater level at the site, we do not 

recommend soil nailing for this project. 

Sheet piles with internal bracing may be appropriate but it would likely be difficult to drive the 

sheet piles through the fill due to the presence of concrete and brick debris. 

We conclude soldier pile and lagging is a feasible shoring system. However, it would require 

extensive dewatering which may be cost-prohibitive. Additionally, it would be difficult to install 

lagging in areas where perched water is encountered. Perched water can transport soil through 

the lagging resulting in the creation of voids behind the lagging. 

Soldier pile tremie concrete (SPTC) or mixed-in-place soil/cement walls would likely be the 

most watertight shoring systems and thus require the least dewatering. In addition, SPTC or 

mixed-in-place soil/cement walls would be relatively rigid and could significantly limit lateral 

deflections and ground subsidence related to the excavation. The disadvantages of these systems 

are cost and space requirements. Installation for these systems will require a width of about 

three feet around the perimeter of the site. 
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Lateral resistance against movement may be mobilized by extending the shoring below the 

bottom of the excavation and using internal braces or tiebacks. Tiebacks will have relatively low 

capacities in the fill and Marine Deposits that extend to approximately Elevation -41 feet. 

Because the depth of excavation (25 feet) is relatively shall?w, tiebacks with low capacities may 

still be feasible. However, the use of tiebacks as lateral support for the tower excavation will be 

limited to the Mission and Fremont Streets sides because an excavation is planned for the 

podium along the east side and the Caltrans Transbay Terminal facility is on the south side. Our 

experience leads us to believe that Cal trans will not allow installation of tiebacks below the pile 

supported Transbay Terminal facility. Therefore internal bracing should be anticipated along the 

east and south sides and can be either cross-lot or inclined rakers. 

We conclude that the SPTC and soil/cement walls are the best options to shore the tower 

excavation. The selection, design, construction, and performance of the shoring system should 

be the responsibility of the contractor. However, the shoring should be designed by a structural 

engineer knowledgeable in this type of construction, and we should review the design to confirm 

it incorporates our concerns regarding the shoring. 

8.2.1.2 Podium Structure 

We understand the finished floor for the five-level basement will be about 52 feet below existing 

ground surface. Currently, an 8-foot thick concrete mat is planned to support the podium 

structure. This will require an excavation of about 60 feet to accommodate basements and mat. 

Because there is insufficient space to slope the sides of the deep excavations, shoring will be 

required. 

We understand mixed-in-place soil/cement walls are being considered by the design team for 

shoring. This would likely be the most watertight shoring systems and thus require the least 

dewatering. In addition, mixed-in-place soil/cement walls would be relatively rigid and could 

significantly limit lateral deflections and ground subsidence related to the excavation. 

Considering the adjacent facilities, subsurface conditions, and the depth of excavation, we 
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concur that this is the most appropriate shoring system. It should be noted, however, that 

installation of this system will require a width of about three feet around the perimeter of the site. 

Lateral resistance against movement may be mobilized by extending the shoring below the 

bottom of the excavation and using internal braces. As discussed in the previous section, 

tiebacks will have low capacities in the fill and Marine Deposits that extend to approximately 

Elevation -40 feet and therefore impractical. Internal bracing can be either cross-lot or inclined 

rakers. 

The selection, design, construction, and performance of the shoring system should be the 

responsibility of the contractor. However, the shoring should be designed by a structural 

engineer knowledgeable in this type of construction. 

8.2.2 Dewatering 

Current plans for the tower and the podium will result in excavations which will be below the 

design ground water level. The design ground water level should be taken as Elevation -3 feet. 

Assuming an approximate ground surface elevation of about +4 feet, the tower excavation will 

extend to about Elevation -21 feet (about 18 feet below design groundwater), while the 

excavation for the podium will extend to about Elevation -56 feet (about 53 feet below design 

groundwater). The groundwater level at the site should be lowered to a depth of at least three 

feet below the bottom of the planned maximum excavations and maintained at this level until 

sufficient weight and/or uplift capacity is available to resist the hydrostatic uplift forces on the 

bottom of the structure. The project structural engineer should evaluate when the dewatering can 

be stopped. 

The efficiency of the dewatering system will depend to some extent on the type of shoring 

system used. For example, a soil/cement mix wall would likely be relatively more water-tight 

than a soldier pile lagging wall and thus require less dewatering. The depth of the shoring will 
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also affect the quantity of water required to be extracted to effectively dewater the site. 

Relatively impervious shoring extending into the Old Bay Clay would reduce dewatering. 

The selection and design of the dewatering system should be the responsibility of the contractor. 

The contractor will need to obtain a dewatering permit from the City and County of 

San Francisco for discharging water into the local municipal storm drain system. The 

dewatering permit requires chemical testing for characterizing the water to be discharged into the 

storm drain system. The results of the chemical tests performed for the environmental 

investigation indicate treatment will likely not be required to remove petroleum hydrocarbons 

prior to discharging pumped groundwater from the site to the sanitary sewer system. Prior to 

discharging pumped groundwater into the sanitary sewer, the City will require additional 

groundwater analytical testing for total oil and grease (TOG), total suspended solids (TSS) and 

chemical oxygen demand (COD). Currently, there is a fee for disposing of construction 

generated water into the City's wastewater collection system. Selection of the shoring and 

dewatering systems should be coordinated to minimize overall costs. 

Variables which significantly influence the performance of the dewatering system and the 

quantity of water produced include the number, depth, and positioning of the wells, the interval 

over which each well is screened, and the rate at which each well is pumped. Different 

combinations of these variables can be used to dewater the site. The site dewatering should be 

designed and implemented by an experienced dewatering contractor. However, we should check 

the dewatering system proposed by the contractor prior to installation. 

Excessive site dewatering could result in subsidence of the immediate area due to increases in 

effective stress in the soil. Therefore, adjacent improvements should be monitored for vertical 

movement, and groundwater levels outside the excavation monitored through wells while 

dewatering is in progress. Should excessive settlement or groundwater drawdown be measured, 

the contractor should be prepared to recharge the groundwater outside the excavation through 

recharge wells. 
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8.2.3 Excavation Monitoring 

During excavation, the shoring system is expected to yield and deform, which could cause 

surrounding improvements to settle and move laterally. The magnitude of shoring movements 

and resulting ground deformations are difficult to estimate because they depend on many factors, 

including the type of shoring system used and the contractor's skill in the shoring installation. 

We believe ground movements of a properly designed and constructed soil/cement wall shoring 

system should be within about one to one and a half inches. A monitoring program should be 

established to evaluate the effects of the construction on the adjacent improvements. The 

contractor should install surveying points to monitor the movement of shoring and settlement of 

adjacent structures during excavation. This monitoring system should provide timely data which 

can be used to modify the shoring system during construction if needed. In addition, 

geotechnical instrumentation including inclinometers and piezometers should be installed to 

monitor movement of the shoring system and the groundwater level during excavation and 

construction. 

8.2.4 Pile Driving 

The on-site fill includes rubble, and old slabs and foundations that may damage the piles during 

driving if piles are driven from the existing ground surface. In this event, pile locations should 

be predrilled and cased through the fill and other obstructions prior to driving the piles. 

Predilling will help maintain pile alignment, and reduce pile damage and heave of adjacent 

improvements. 

In addition, predrilling may be required to ensure that the piles gain sufficient embedment into 

the bearing layer and are also below the bottom of the adjacent podium excavation. In addition, 

predrilling will decrease the amount of sub grade heave caused by the displacement of the soil 

during pile driving. Detailed predrilling requirements will be determined from an indicator pile 

program. For cost estimating purposes (drilling and disposal), assume 35 feet of predrilling will 

be required, measured from the bottom of the mat. 
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8.2.5 Unstable Subgrade 

Saturated, soft to medium stiff clay and loose to medium dense sand may be encountereq at the 

sub grade level of the tower and podium excavations, respectively. This soil may become 

unstable under the weight of the construction equipment. To provide a suitable working surface 

in these areas, it may be necessary to stabilize the sub grade by removing 18 to 24 inches of the 

soft subgrade and replacing it with a geotextile fabric and gravel fill to provide a working 

surface. 

9.0 RECOMMENDATIONS 

Our recommendations regarding site preparation and grading, pile design, mat design, lateral 

earth pressures for base1!1ent walls, seismic design and shoring design are presented in this 

section of the report. 

9.1 Site Preparation and Grading 

We anticipate excavation for this project can be made using conventional earth moving 

equipment. Old slabs and foundations (including timber piles), and other obstructions may be 

encountered during shoring installation and excavation within the sandy fill and Marine deposits. 

Onsite sandy fill is suitable for reuse as backfill provided it is acceptable from an environmental 

standpoint, and meets the requirements given below for general fill. Soil below the groundwater 

will require drying by aeration prior to its reuse as compacted fill. All materials to be used as 

fill, including onsite soil, should be free of organic material, contain no rocks or lumps larger 

than three inches in greatest dimension, and have a low expansion potential (defined by a liquid 

limit ofless than 40 and a plasticity index lower than 12). Fill should be placed in lifts not 

exceeding eight inches in loose thickness and compacted to at least 95 percent relative 
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compaction8
. During construction, we should check that the on-site and any proposed import 

material is suitable for use as fill. 

In areas where wet, compressible Marine Deposits are encountered at the subgrade level, 

pumping or yielding may occur under the weight of construction equipment. To provide a 

suitable working surface, it may be necessary to stabilize the sub grade before construction can 

proceed. An acceptable method to stabilize the sub grade is to excavate the weak soil and place a 

geotextile (Mirafi 500X or equivalent); then import granular material such as baserock to provide 

a working surface. We estimate that about 18 to 24 inches of gravel or crushed rock will be 

sufficient. 

9.2 Pile Foundations 

We recommend either driven pile or auger displacement pile foundations be used to support the 

proposed 60-story tower. The piles will derive their support from skin friction in the medium 

dense to very dense sand and medium stiff to stiff clay, and end bearing in the dense to very 

dense sand. Compression, uplift, and lateral pile capacities for the recommended piles are 

presented in the following subsections. 

9.2.1 Driven Piles 

9 .2.1.1 Axial Pile Capacity 

We recommend 14-inch-square prestressed precast concrete piles driven to acceptable end 

bearing in the very dense sand be used. Piles driven at least 5 to 10 feet into the dense sand and 

to acceptable driving resistance (established during indicator pile driving) may be designed using 

an allowable compressive capacity of 260 kips for 14-inch-square, prestressed, precast concrete 

piles (dead plus live load conditions). This capacity may be increased by one-third for total load 

Relative compaction refers to the in-place dry density of soil expressed as a percentage of the maximum 
dry density of the same material, as determined by the ASTM D1557-00 laboratory compaction 
procedure. 
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conditions. The recommended pile capacity relates only to pile support. The structural designer 

should check the structural capacity. 

Because of the variability in the density of sand layer across the site, refined pile lengths cannot 

be determined prior to driving. For estimating purposes, we recommend the top of bearing 

contours presented on Figure 8, plus 10 feet, be used to determine pile lengths. Prior to the start 

of production pile driving, we recommend an indicator pile program be performed to verify the 

elevation of the top of the bearing layer. 

For the proposed finished basement slab elevation and assuming a ten-foot-thick pile supported 

mat, (pile cutoff at Elevation -21 feet), we estimate lengths for end bearing piles will range from 

approximately 47 to 65 feet. A better estimate of pile lengths should be determined from an 

indicator pile program as discussed in Section 9.2.3. Piles should be spaced no closer than three 

pile widths center to center to avoid reductions to the axial capacities due to group effects. 

Based on the available subsurface information and our experience, we expect some piles may not 

meet refusal. Refusal criteria will be developed following the results of the indicator pile 

program. Such piles may be assigned a reduced allowable capacity on the basis of the driving 

resistance criteria and final embedment depth. Additional or longer piles may need to be driven 

to meet the loading requirements as determined by the structural engineer. It may be possible to 

identify areas where friction piles would be required through the indicator pile driving program 

(discussed in Section 9.2.3). 

Piles will develop resistance to temporary uplift loads through skin friction in the Marine 

Deposits, and medium dense to very dense sand. Pile uplift capacities may be obtained from the 

curve presented on Figure 9. 
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9.2.1.2 Lateral Pile Capacity 

The lateral capacity of piles will depend on the amount of deflection and bending moment that 
.. 

can be tolerated. Lateral loads and corresponding moments have been calculated for both free­

head and fixed-head conditions, with a top deflection of 1/2 inch. The resulting bending moment 

profiles for single piles are presented on Figure 10. The pile was analyzed under a compressive 

load of 260 kips and a minimum pile tip elevation of -7 6 feet. Figure 10 was developed for 

45-foot long piles, with a cutoff Elevation at -21 feet. The geotechnical parameters used in the 

lateral pile capacity analyses do not include a factor of safety. 

For pile groups where the center-to-center spacing is less than eight pile widths in the direction 

of loading, the single pile lateral capacities should be reduced. Reduction factors, corresponding 

to the pile width center to center spacing, are given in Table 3. 

TABLE3 

Pile Group Reduction Factors for Varying Pile 
Center to Center Spacing 

Pile Center to Center'Spacing Reduction Factor 
.· . 

3 0.35 

4 0.55 

5 0.68 

6 0.80 

However, the moment profile for a single pile with an unfactored load should be used to check 

the design of individual piles in a group. We can provide lateral load analyses for different 

spacing configurations when the arrangement, number, and spacing of piles have been 

established. 
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9.2.2 Auger Displacement Piles 

9.2.2.1 Axial Pile Capacity 

As an alternative, auger displacement piles can be used for foundation support. This piling 

system minimizes concerns with pile-driving induced vibrations and noise. One type of auger 

displacement pile consists of a 12.75-inch diameter closed-end steel pipe pile that has a wall 

thickness of 3/8 inch. The bottom two feet of the pile is tapered and has drill teeth that extend to 

a width slightly wider than the outside diameter of the pile shaft. The hollow pipe is screwed to 

a pre-determined depth or until refusal is met. Once installed, the hollow pipe is filled with 

structural concrete. From our experience, this type of piling system is more cost-effective than 

the typical drilled pier option. If these piles are installed to refusal (mostly likely in the 

underlying very dense sand), the piles can be designed for an allowable dead plus live load of 

300 kips (Factor of Safety= 2.0). This capacity may be increased by 1/3 for total loads, 

including wind or seismic forces. Temporary uplift capacities (tension) may be taken as 

frictional to a maximum of 50% of the compression load; this does not include the weight of the 

piles, which may be added at the discretion of the structural engineer. The structural capacity of 

the pile may govern the design, and it should be checked by the project structural engineer. Piles 

should be spaced no closer than three pile diameters center to center to avoid reductions to the 

axial capacities due to group effects. In addition, an indicator pile program and pile load tests 

should be performed to verify the lengths and the capacities stated above. 

Our field engineer should be on-site during pile installation to observe the soil encountered and 

to verify the piles are founded in suitable material. 

9.2.2.1 Lateral Load Resistance 

The piles should develop lateral resistance due to the passive pressure acting on the upper 

portion of the piles and their structural rigidity. The allowable lateral capacity of the piles 

depends on 1) the stiffness of the pile, 2) the strength of the surrounding soil, 3) axial load on the 

pile, 4) the allowable deflection at the top of the pile, 5) fixity at the top of the pile (fixed or free 

25 

31570206.CAR 13 January 2005 



head), 6) the allowable bending moment capacity of the pile and 7) the pile spacing of the 

surrounding piles. If this pile type is selected for this project, we can provide load versus 

deflection and bending moment profiles and present our results in a subsequent memorandum. 

9.2.3 Indicator Pile Program 

Before production concrete piles are cast or steel piles are ordered, we recommend at least 25 

indicator piles be installed to observe the driving characteristics of the piles and the performance 

of the equipment used. Indicator piles should be installed at production pile locations selected by 

us and approved by the structural engineer. The indicator piles will provide blow count data or 

drilling data to correlate with information obtained from the test borings, to aid in evaluating 

predrilling requirements (for driven piles) and to be used as the basis for establishing final 

production pile lengths. We can provide indicator pile lengths once the indicator pile locations 

are selected. 

We recommend indicator piles be at least 10 feet longer than the lengths of the anticipated 

production piles. Pile reinforcement (precast piles) for lateral loads should be extended an 

additional 10 feet to allow pile cutoff of 20 feet, if required. 

In the event that the indicator piles are installed from current grade (surrounding street grade), 

the pile locations should be predrilled and cased through the rubble fill. In addition, the 

contractor should assume predrilling to the top of the bearing layer. Predrilling should be at least 

90 percent of the pile diagonal width and not exceed the diagonal width. The effectiveness of 

this predrilling criteria will be evaluated as part of the indicator program. Indicator piles should 

be installed with the same equipment that will be used to drive production piles so that 

appropriate practical refusal blow count criteria can be established. 

For driven piles, we recommend performing a Wave Equation Analysis of Pile (WEAP) for the 

proposed concrete pile-hammer combination prior to the indicator pile installation. We will use 

the WEAP results to evaluate the potential pile driving situation including the use of a follower, 
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as appropriate. We also recommend attaching pile driving analyzer (PDA) transducers to four 

·concrete indicator piles selected by us before driving the indicator piles. The pile integrity and 

dynamic capacity of these piles should be monitored with the PDA during initial driving and 

retap. A Case Pile Wave Analysis Program (CAPW AP) should be performed on the PDA results 

based on one representative blow on each of the four selected indicator piles. 

For the auger displacement piles, two of the indicator piles should be tested for static load 

capacity in both tension and compression. The tests should be performed to twice the design 

loads in both the tension and compression load tests. The load tests should be in accordance with 

ASTM Dl 143 and ASTM D3689 for compression as tension testing, respectively. 

9.2.4 Pile Installation 

Determination of driving equipment for this project should take into account the "matching" of 

the pile hammer with the pile size and length. Special consideration should be given in selecting 

a hammer that can deliver enough energy to the tip of the piles to drive them efficiently without 

damaging them. We recommend the piles be driven with a hammer delivering at least 

75,000 foot-pounds of energy per blow. 

If the piles are driven from the existing ground surface, we recommend predrilling and casing 

through the existing fill at the pile locations to reduce pile damage and breakage and help 

maintain pile alignment. The pile location should be drilled or excavated with a diameter larger 

than the diameter of the follower for a depth extending from the pile-driving grade to the pile 

cutoff elevation. Any rubble encountered during excavation of pile caps and grade beams should 

be removed. Furthermore, because of the large number of piles planned for the project, ground 

and pile heave will be an issue. To reduce this effect, we recommend predrilling should extend 

to at least the top of the bearing layer. Production predrilling requirements will be developed 

following the indicator program. 
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9.2.5 Vibration Monitoring 

If driven piles are used, the existing improvements adjacent to the site, specifically the Transbay 

Terminal, should be monitored for pile driving-induced vibrations during pile installation. 

Survey points should be established at various locations on buildings within 50 feet of the site. 

To check for movements, these points should be monitored daily during indicator pile driving 

and weekly during production pile installation. To evaluate the effects of vibrations during 

driving, ground vibration monitoring should be performed on adjacent buildings during indicator 

pile driving and if warranted, during production pile driving. If excessive vibrations are 

recorded, pile driving operations should be halted and different methods of installation should be 

considered. Peak particle velocity at the ground surface in front of the adjacent structures should 

not exceed 0.1 inch per second. 

9.3 Mat Foundation 

We recommend that the podium structure be founded on a mat. The structural engineer has 

indicated that the bearing pressures will range from 2,000 to 6,000 pounds per square foot (psf). 

In localized areas (less than 10% of the mat area), bearing pressures are as high as 8,000 psf. 

However, the hydrostatic uplift pressure caused by the groundwater table will exceed the weight 

of the structure; therefore the structure will have to be held down with tiedown anchors. 

For the analysis of the mat, we calculated moduli of vertical sub grade reactions ranging from 

about 20 to 100 kips per cubic foot (kcf) over the footprint of the building. Specific estimates of 

predicted settlement and associated sub grade moduli have been provided to DCE Engineers 

through an iterative process to develop the mat design. 

Lateral forces can be resisted by a combination of passive resistance against the vertical face of 

the mat and basement walls, and friction along the base of the mat. Friction along the bottom of 

the foundation should be reduced because of the waterproofing at the base of the mat; a value of 

0.2 times the dead load is recommended. To calculate the passive resistance, we recommend 
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using the basement wall pressures given in Section 9.5. In the event the passive resistance is 

used to resist lateral loads, the walls should be designed for the approximate passive earth 

pressure. 

Since it is anticipated that the weight of the building will not be sufficient to resist full 

hydrostatic uplift pressure, tiedown anchors will be required. Tiedown anchors should extend 

into the dense to very dense sand and Old Bay Clay beneath the mat and be spaced at least four 

shaft diameters apart. Uplift resistance will be developed in skin friction between the anchor 

shafts and the surrounding soil. For estimating purposes, we recommend friction values of 

1,500 and 800 psf be used in the sand and Old Bay Clay layers, respectively. Higher values can 

be obtained depending upon the grout techniques employed by the contractor and the results of 

pullout tests. 

Special attention should be given to waterproofing the connections between the tiedown anchors 

and the mat. Because the tiedowns will be permanent, encapsulated tendons or bars should be 

used (double corrosion protection). Corrosion protection requirements regarding the bonded and 

unbonded length, and stressing anchorage are outlined below: 

• encapsulations used to provide an additional corrosion protection layer over the tendon or 

bar bond length should consist of a grout filled, corrugated plastic sheathing, or grout 

filled deformed steel tube; the prestressing steel can be grouted inside the encapsulation 

prior to inserting the anchor into the drill hole or after the anchor has been placed; 

centralizers or grouting techniques should provide a minimum of Y2 inch of grout cover 

over the encapsulation 

• a sheath filled with corrosion inhibiting compound or grout, or a heat shrinkable tube 

internally coated with a mastic compound should be used to provide corrosion protection 

of the unbonded length 
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• the trumpet should be sealed to the bearing plate and overlap the unbonded length 

corrosion protection by at least four inches; it should be completely filled with a 

corrosion inhibiting compound or grout 

• all stressing anchorages permanently exposed to the atmosphere should be grout-filled; 

stressing anchorages encased with at least two inches of concrete do not require a cover 

The tiedowns will be installed below the water table; therefore, the contractor should use 

smooth-cased, auger-cast system (such as a Klemm-rig) to prevent the holes from caving. If 

water is present in the shaft, grout should be placed using a tremie system. High strength bars or 

strand may be used as tensile reinforcement in the anchors. For stressing, the free length for a 

steel bar and for strand should be 10 and 15 feet, respectively. We recommend at least 

10 percent of the anchors be performance-tested to at least 150 percent of the design load under 

our observation. The remainder should be proof-tested to 150 percent of the design load. The 

movement of each tiedown anchor should be monitored with a free-standing, tripod-mounted 

dial gauge during proof and performance testing. The maximum test load should be held for a 

minimum of 10 minutes, with readings taken at 0, 1, 3, 6, and 10 minutes. If the difference 

between the 1- and 10-minute reading is more than 0.04 inches, the load shall be held for an 

additional 50 minutes. The tiedown anchor should not move more than 0.08 inches between the 

6- and 60-minute reading. In addition, total movement at the maximum test load should not 

exceed 80 percent of the theoretical elastic elongation of the unbonded length and the total 

deflection of the tiedowns should not exceed % inch at the design load. Replacement anchors 

should be provided, as directed by the structural engineer, for anchors that fail the test. After 

testing, all anchors should be loaded to 10 percent of their design load (higher if specified by the 

structural engineer) and locked off. 

9.4 Waterproofing 

As mentioned previously, the tower and podium basements will extend below groundwater level 

and should therefore be appropriately waterproofed. The waterproofing should be designed by 

the waterproofing consultant; however, typically, waterproofing is placed directly on the soil 
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subgrade and be covered by a mud slab (thin layer oflean concrete). The mud slab will reduce 

the potential for sub grade disturbance and protect the waterproofing from damage during mat 

construction. The mud slab should also provide a firm, smooth working surface for placement of 

reinforcing steel. 

If it is essential to prevent moisture accumulation on the garage floor, we recommend a back-up 

moisture barrier be included between the structural mat and a topping slab as an additional 

precaution. A typical moisture barrier includes a capillary moisture break consisting of at least a 

six-inch-thick layer of clean, free-draining crushed rock (Yz- to %-inch gradation) overlain by a 

moisture-proof membrane of at least 10 mil thickness. The membrane should be covered with 

two inches of sand to protect it during construction and to aid in curing the concrete floor slab. 

Perforated pipes may be installed in the capillary break to collect any water that accumulates and 

direct it to a sump or other suitable outlet. Water should not be allowed to accumulate in the 

drain rock or sand prior to casting the slab. 

9.5 Basement Walls 

Basement walls should be waterproofed. We recommend all below-grade and retaining walls be 

designed to resist lateral pressures imposed by the adjacent soil and vehicles. Lateral earth 

pressures on basement walls will depend partially on the restraint at the top of the walls. 

Accordingly, walls should be designed for the pressures presented below, where H is the height 

of the wall in feet. 

TABLE3 
Lateral Earth Pressures Restrained Wall Condition 

Static Seismic 
' ,' 

Above the 
water table9 

60pcf 40 pcf + 15H psf 

Below the 90pcf 85 pcf + 15H psf 
water table 

9 Design groundwater level is Elevation -3 feet. 
31 

31570206.CAR 13 January 2005 



If surcharge loads fall above an imaginary 45-degree line (from the horizontal) projected up from 

the bottom of a retaining wall, a surcharge pressure should be included in the wall design. If this 

condition exists, we should be consulted to estimate the added pressure on a case-by-case basis. 

Where truck traffic will pass within 10 feet of retaining walls, temporary traffic loads should be 

considered in the design of the walls. Traffic loads may be modeled by a uniform pressure of 

100 psf applied in the upper 10 feet of the walls. 

The 35-foot high wall that will separate the tower and podium structures should be designed to 

resist an additional surcharge from the tower pile foundation. This surcharge is equal to an 

equivalent fluid weight of 75 pcfto Elevation -40 feet increasing to 150 pcfto the bottom of the 

mat foundation (Elevation -56 feet). 

The recommended design pressures assume the walls will be properly backdrained above 

Elevation -3 feet. One acceptable method for backdraining a basement wall is to place a 

prefabricated drainage panel against the backside of the newly cast wall. If this method of 

drainage is chosen, we recommend using Mirafi 6200 or.equivalent. This product has a 

bentonite surface providing waterproofing in addition to drainage. The drainage panel should 

extend down to Elevation -3 feet. The drainage panel will reduce the risk of hydrostatic pressure 

against the upper portion of the basement wall by allowing water to drain to the groundwater 

level, about Elevation -3 feet. We should review the manufacturer's specifications regarding the 

proposed prefabricated drainage panel material to check it is appropriate for the intended use. 

To protect against moisture migration, basement walls should be waterproofed and water stops 

should be placed at all construction joints. 

Wall backfill should be compacted to at least 90 percent relative compaction using light 

compaction equipment. If heavy equipment is used, the wall should be appropriately designed to 

withstand loads exerted by the equipment and/or temporarily braced. 
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9.6 Seismic Design 

9.6.1 Probabilistic Seismic Hazard Analysis 

We expect the site will experience strong ground shaking during a major earthquake on any of 

the nearby faults. To estimate the ground shaking for the seismic design of the structures, we 

performed a site-specific probabilistic seismic hazard analysis (PSHA). In response to the 

request by the project structural engineer, and in accordance with our proposal, we developed 

design ground motions for a hazard level having 10 percent probability of exceedance in 

50 years. This hazard level is consistent with the definitions of the Design Basis Earthquake 

(DBE) in the 2001 version of the San Francisco Building Code (SFBC). 

We performed the PSHA using the computer code EZFRISK 6.22 (Risk Engineering 2004). 

This approach is based on the probabilistic seismic hazard model developed by Cornell (1968) 

and McGuire (1976). Our analysis modeled the faults in the Bay Area as linear sources and 

earthquake activities were assigned to the faults based on WGCEP (1999) and CDMG (1996) 

data. Based on subsurface conditions, the site is categorized as stiff soil (SFBC designation Sn). 

In order to estimate site-specific spectra at the ground surface at this site we used attenuation 

relationships for stiff soil conditions. These relationships are primarily dependent on the 

magnitude of the earthquake and the distance from the site to the fault. Details of our analysis 

are presented in Appendix D. 

The proposed tower and podium structures will both have underground portion which at 

foundation level will both have underground portions which at foundation level will either be 

about 25 feet or about 60 feet below the ground surface, respectively. It has long been 

recognized that spectral values show reductions with depth below the ground surface. Such 

effects have been supported analytically and have shown by recordings from downhole arrays 

and in comparisons ofrecordings in the free field and in adjacent structures at their basement 
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levels. Golesorkhi and Gouchon (2000) developed recommended ratios that modify the surface 

spectrum to account for depth effects for different spectral periods. Furthermore, FEMA 440 

Appendix B discusses effects of reduction of surface spectrum as a function of depth of 

embedment of the foundation. We used ratios by Golesorkhi and Gouchon (2000) to modify the 

surface spectra and develop the basement level spectra. We recommend the use of the basement 

level spectra at the foundation level for design. Table 4 presents the recommended spectra. 

TABLE4 

Spectral Acceleration (g) for Damping Ratio of 5 percent 
10 percent probability of Exceedance in 50 years (DBE) 

Periodf(se~),, 
,',, , ®found Surfa~e Basement , .. ,, ,, 

:.··:,.:.: .. · 

0.01 0.495 0.318 
0.1 0.842 0.590 
0.2 1.132 0.849 
0.3 1.179 0.933 
0.4 1.153 0.933 
0.5 1.108 0.918 

0.75 0.953 0.818 
1.0 0.811 0.745 
2.0 0.473 0.473 
3.0 0.290 0.290 
4.0 0.199 0.199 
5.0 0.160 0.160 
6.0 0.133 0.133 

9.6.2 , San Francisco Building Code 

For seismic design in accordance with the 2001 San Francisco Building Code, we recommend 

using soil profile type So. The site is about 13 .4 kilometers from the San Andreas Fault, a type A 

fault; hence near-source factors Na = 1. 0 and N v = 1. 064 should be used. 
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9.7 Utilities and Utility Trenches 

The design of the underground utilities should consider earthquake-induced settlement may 

occur in the fill surrounding the site. Flexible utility connections that can accommodate 

differential movement between the ground and the proposed structure should be used. 

Utility trenches should be excavated a minimum of four inches below the bottom of pipes or 

conduits and have clearances of at least four inches on both sides. Where necessary, trench 

excavations should be shored and braced to prevent cave-ins and/or in accordance with safety 

regulations. Where sheet piling is used as shoring for trenches and is to be removed after 

backfilling, it should be placed a minimum of two feet away from the pipes or conduits to 

prevent disturbance to them as the sheet piles are extracted. Where trenches extend below the 

groundwater level, it will be necessary to temporarily dewater them to allow for placement of the 

pipe and/or conduits and backfill. 

To provide uniform support, pipes or conduits should be bedded on a minimum of four inches of 

sand or fine gravel. After pipes and conduits are tested, inspected (if required), and approved, 

they should be covered to a depth of six inches with sand or fine gravel, which should then be 

mechanically tamped. Backfill should be placed in lifts of eight inches or less, moisture­

conditioned to near the optimum moisture content, and compacted to at least 95 percent relative 

compaction. 

9.8 Shoring 

The proposed excavation will need to be shored. The shoring should be designed to limit ground 

deformations to less than an inch. 
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We recommend that a soil-cement mixed in-place wall with internal bracing be used to support 

the sides of the excavation. Three temporary shoring conditions will exist at the site as discussed 

below and depicted on Figure 2. They are: 

• Case 1 - Shoring for the 60-foot deep excavation 

• Case 2 - Shoring for the 25-foot deep excavation 

• Case 3 - Shoring for the 35-foot high wall between the tower and podium excavations 

We have developed three lateral earth pressure diagrams for the three different shoring wall 

conditions listed above and they are presented on Figures 11 through 13. The surcharge pressure 

presented on Figure 13 is based on foundation pressure from the tower constructed to 33 floors. 

This is based on our discussion with W ebcor Builders regarding the construction schedule. 

According to W ebcor' s schedule, the permanent podium basement wall next to the tower will be 

constructed to the level of the tower mat foundation when the tower is constructed to the 

33rd floor. The permanent basement wall will be designed to resist the surcharge of the fully 

constructed tower. If this sequence changes, the surcharge pressure should be re-evaluated. In 

addition, we understand this interior shoring wall will be constructed below the proposed eastern 

edge of the tower mat foundation. The top of the shoring should be separated from the bottom of 

the mat by a minimum of 12 inches to prevent the shoring from influencing the mat behavior. 

The selection, design, construction, and performance of the shoring system should be the 

responsibility of the contractor. The contractor or his designer should be responsible for 

determining the type and size of bracing and struts required to resist the given pressures. 

Control of ground movement will depend as much on the timeliness of installation of lateral 

restraint as on the design. Internal bracing should be installed as close to the time of excavation 

as possible. Excavation should not proceed below a level of bracing until the all bracing at that 

level has been installed. Jacking (preloading) of the bracing against the sides of the excavation 

can reduce movement of the shoring. 
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If traffic will occur within a distance equal to the shoring depth, a uniform surcharge load of 

100 psf acting on the upper 10 feet should be used in the design. An increase in lateral design 

pressure for the shoring may be required where heavy construction equipment or stockpiled 

equipment is within a distance equal to the shoring depth. Construction equipment should not be 

allowed within five feet from the edge of the excavation unless the shoring is specifically 

designed for the surcharge. The increase in pressure should be determined after the surcharge 

loads are known. The anticipated deflections of the shoring system should be estimated to check 

if they are acceptable. The shoring system should be sufficiently rigid to prevent detrimental 

movement and possible damage to adjacent streets, utilities and structures. 

The shoring system should be designed by a licensed engineer, experienced in the design of 

shoring. The shoring engineer should be responsible for the design of temporary shoring in 

accordance with applicable regulatory requirements. 

We recommend both Treadwell & Rollo and DCB Engineers review shoring plans. In addition, 

we recommend a representative from our office observe the installation of the shoring system. 

9.9 Dewatering 

The groundwater should be drawn down so that the piezometric level in the soil layers below the 

base of the two excavations is at least three feet below the bottom of the respective excavation. 

These levels should be maintained until sufficient building weight and/or uplift capacity is 

available to resist the hydrostatic uplift pressure of the groundwater once it is allowed to rise to 

its normal elevation. The structural engineer should evaluate and provide recommendations 

when the dewatering system can be turned off. The number and depth of dewatering wells 

should be determined by a specialty dewatering contractor. The volume of water discharged 

should be monitored and a record of the amount should be submitted to the owner. 
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9.10 Construction Monitoring 

To monitor ground movements, groundwater levels, and shoring movements, we recommend 

installing the instrumentation listed below: 

Slope indicators: We recommend installing at least six slope indicators. A slope 

indicator should be installed behind each of the exterior walls. The remaining two slope 

indicators should be embedded in the shoring walls along the north and south sides of the 

site. 

Piezometers: One piezometer should be installed behind each exterior shoring wall. 

The piezometers should each have two casings, one to measure groundwater level in the 

sand and the other in the bedrock. The upper portions of the piezometers should be 

properly sealed with cement-bentonite mix to reduce surface water infiltration. 

Survey points: Survey points should be installed on the adjacent buildings and streets 

that are within 100 feet of the site. 

The instrumentation should be read regularly and the results should be reviewed in a timely 

manner. Initially, the instrumentation should be read weekly. The frequency of readings may, in 

the later stage of construction, be modified as appropriate. In addition, the conditions of existing 

buildings within 100 feet of the site should be photographed and surveyed prior to the start of 

construction and monitored periodically during construction. 

10.0 GEOTECHNICAL SERVICES DURING CONSTRUCTION 

Treadwell & Rollo, Inc. can provide review of the project plans and specifications as required by 

the City and County of San Francisco for building permit approval. This will allow us to check 

conformance with the intent of our recommendations. 
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During construction, an engineer from our office should observe installation of groundwater 

wells, the shoring system, indicator and production piles, placement and compaction of any 

backfill and the excavation for the mat foundation. These observations will allow us to compare 

actual with anticipated soil conditions and verify that the contractors work conforms to the 

geotechnical aspects of the plans and specifications.· 

11.0 LIMITATIONS 

The conclusions and recommendations presented in this report result from limited subsurface 

investigation. Actual subsurface conditions may vary. If any variations or undesirable 

conditions are encountered during construction, or if the proposed construction will differ from 

that described in this report, Treadwell & Rollo, Inc. should be notified so that supplemental 

recommendations can be made. 
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1. The above profile represents a generalized soil cross 
section interpreted from widely spaced borings. Soil 
deposits may vary in type, strength, and other 
important properties between points of exploration. 
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NOTES: 
Digitized data for fault coordinates and earthquake catalog was developed by the California Department of Conservation 
Division of Mines and Geology. The historic earthquake catalog includes events from January 1800 to December 2000. 
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I Not felt by people, except under especially favorable circumstances. However, dizziness or nausea may be experienced. 
Sometimes birds and animals are uneasy or disturbed. Trees, structures, liquids, bodies of water may sway gently, and doors may 
swing very slowly. 

II Felt indoors by a few people, especially on upper floors of multi-story buildings, and by sensitive or nervous persons. 
As in Grade I, birds and animals are disturbed, and trees, structures, liquids and bodies of water may sway. Hanging objects swing, 
especially if they are delicately suspended. 

Ill Felt indoors by several people, usually as a rapid vibration that may not be recognized as an earthquake at first. Vibration Is similar 
to that of a light, or lightly loaded trucks, or heavy trucks some distance away. Duration may be estimated in some cases. 

Movements may be appreciable on upper levels of tall structures. Standing motor cars may rock slightly. 

IV Felt indoors by many, outdoors by a few. Awakens a few individuals, particularly light sleepers, but frightens no one except those 
apprehensive from previous experience. Vibration like that due to passing of heavy, or heavily loaded trucks. Sensation like a 
heavy body striking building, or the falling of heavy objects inside. 

Dishes, windows and doors rattle; glassware and crockery clink and clash. Walls and house frames creak, especially if intensity is in the 
upper range of this grade. Hanging objects often swing. Liquids in open vessels are disturbed slightly. Stationary automobiles rock 
noticeably. 

V Felt indoors by practically everyone, outdoors by most people. Direction can often be estimated by those outdoors. Awakens 
many, or most sleepers. Frightens a few people, with slight excitement; some persons run outdoors. 

Buildings tremble throughout. Dishes and glassware break to some extent. Windows crack in some cases, but not generally. Vases and 
small or unstable objects overturn in many instances, and a few fall. Hanging objects and doors swing generally or considerably. 
Pictures knock against walls, or swing out of place. Doors and shutters open or close abruptly. Pendulum clocks stop, or run fast or 
slow. Small objects move, and furnishings may shift to a slight extent. Small amounts of liquids spill from well-filled open containers. 
Trees and bushes shake slightly. 

VI Felt by everyone, indoors and outdoors. Awakens all sleepers. Frightens many people; general excitement, and some persons run 
outdoors. 

Persons move unsteadily. Trees and bushes shake slightly to moderately. Liquids are set in strong motion. Small bells in churches and 
schools ring. Poorly built buildings may be damaged. Plaster falls in small amounts. Other plaster cracks somewhat. Many dishes and 
glasses, and a few windows break. Knickknacks, books and pictures fall. Furniture overturns in many instances. Heavy furnishings 
move. 

VII Frightens everyone. General alarm, and everyone runs outdoors. 
People find it difficult to stand. Persons driving cars notice shaking. Trees and bushes shake moderately to strongly. Waves form on 
ponds, lakes and streams. Water is muddied. Gravel or sand stream banks cave in. Large church bells ring. Suspended objects quiver. 
Damage is negligible in buildings of good design and construction; slight to moderate in well-built ordinary buildings; considerable in 
poorly built or badly designed buildings, adobe houses, old walls (especially where laid up without mortar), spires, etc. Plaster and 
some stucco fall. Many windows and some furniture break. Loosened brickwork and tiles shake down. Weak chimneys break at the 
roofline. Cornices fall from towers and high buildings. Bricks and stones are dislodged. Heavy furniture overturns. Concrete irrigation 
ditches are considerably damaged. 

VIII General fright, and alarm approaches panic. 
Persons driving cars are disturbed. Trees shake strongly, and branches and trunks break off (especially palm trees). Sand and mud 
erupts in small amounts. Flow of springs and wells is temporarily and sometimes permanently changed. Dry wells renew flow. 
Temperatures of spring and well waters varies. Damage slight in brick structures built especially to withstand earthquakes; considerable 
in ordinary substantial buildings, with some partial collapse; heavy in some wooden houses, with some tumbling down. Panel walls 
break away in frame structures. Decayed pilings break off. Walls fall. Solid stone walls crack and break seriously. Wet grounds and 
steep slopes crack to some extent. Chimneys, columns, monuments and factory stacks and towers twist and fall. Very heavy furniture 
moves conspicuously or overturns. 

IX Panic is general. 
Ground cracks conspicuously. Damage is considerable in masonry structures built especially to withstand earthquakes; great in other 
masonry buildings - some collapse in large part. Some wood frame houses. built especially to withstand earthquakes are thrown out of 
plumb, others are shifted wholly off foundations. Reservoirs are seriously damaged and underground pipes sometimes break. 

X Panic is general. 
Ground, especially when loose and wet, cracks up to widths of several inches; fissures up to a yard in width run parallel to canal and 
stream banks. Landsliding is considerable from river banks and steep coasts. Sand and mud shifts horizontally on beaches and flat 
land. Water level changes in wells. Water is thrown on banks of canals, lakes, rivers, etc. Dams, dikes, embankments are seriously 
damaged. Well-built wooden structures and bridges are severely damaged, and some collapse. Dangerous cracks develop in excellent 
brick walls. Most masonry and frame structures, and their foundations are destroyed. Railroad rails bend slightly. Pipe lines buried in 
earth tear apart or are crushed endwise. Open cracks and broad wavy folds open in cement pavements and asphalt road surfaces. 

XI Panic is general. 
Disturbances in ground are many and widespread, varying with the ground r\iaterial. Broad fissures, earth slumps, and land slips 
develop in soft, wet ground. Water charged with sand and mud is ejected in large amounts. Sea waves of significant magnitude may 
develop. Damage is severe to wood frame structures, especially near shock centers, great to dams, dikes and embankments, even at 
long distances. Few if any masonry structures remain standing. Supporting piers or pillars of large, well-built bridges are wrecked. 
Wooden bridges that "give" are less affected. Railroad rails bend greatly and some thrust endwise. Pipe lines buried in earth are put 
completely out of service. 

XII Panic is general. 
Damage is total, and practically all works of construction are damaged greatly or destroyed. Disturbances in .the ground are great and 
varied, and numerous shearing cracks develop. Landslides, rock falls, and slumps in river banks are numerous and extensive. Large 
rock masses are wrenched loose and torn off. Fault slips develop in firm rock, and horizontal and vertical offset displacements are 
notable. Water channels, both surface and underground, are disturbed and modified greatly. Lakes are dammed, new waterfalls are 
produced, rivers are deflected, etc. Surface waves are seen on ground surfaces. Lines of sight and level are distorted. Objects are 
thrown upward into the air. 
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2. Piles should be spaced no closer than three pile widths center to center. 
3. City and County of San Francisco datum. 
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Date01/12/05 Project No. 3157.02 Figure 9 



5 --------------

. --·-- ·~ ....... . ....... ...... .......... ....... 
'······························ ............. ::t.·.~,--~<~~:~:c. ....... . 

' ' ' ' ......... ' 

i : i i ·:·,., 
' I ' I ' 

: : : : : \ . 
':+::" 15 ------------­
Q) 

' ' ' _____________ ................................................................................ . : ______ / ______ _ 

:/ :,,­Q) 
::=. 

~ :a: 
c: 
<( 

..,-: 
/. ' 

' / 
j/ 

(.) 25 
w 

. . ' ' _______________ .. _______________ .. _______________ ............................................. . .. ' -,---------------:---------------
_J 

a: 
$: 
g 
w 
ID 

I 35 
l-

' ' ' .................................................................................................................................. 

o.. 
w 
0 

45 -- --- . -- . -. ----~- ------------ -.... --- . -. -- . -- . -.. -. -- . -- ----- --~ --------- . --- -..... --- . -- . -- ---- ---- ---- ----- --~- ---- ---- . ---- -

55 .__~~~~~~~~~~~~~~~~~~~~...._~~~~~~-

-120 -100 -80 -60 -40 -20 0 20 40 

MOMENT (kip - feet) 
Lateral Load, H 

Cuive Condition (kips) 

14-inch free head 7.8 

- · - · - · - · - 14-inch fixed head 17.3 

Notes: 1 . The moment profiles are for 14-inch square, precast-prestressed concrete piles,at least 30 
feet long. 

2. Assumes maximum deflection of 0.5 inch at· top of pile. 
3. Assumes center to center spacing of piles is at least 8 times the pile width; for spacing less 

than 8 widths, see Section 9.2.1.2 of report. 
4. Assumes there is no applied moment at the pile head. 
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Ground surface 

(appm~matoly Elovatloo +4 '"'I \ 

H = 60 feet 

Bottom of 
Excavation 

Passive Pressure 

Design 
:sz_ Groundwater 

15 feet - Level at 
Elevation -3 feet 

900 psf 100 psf 
vehicle 

surcharge 

10 feet 

Bottom of 
Excavation 

3feet"J"" 

Active Pressure Net Water Pressure 

CASE 1 (see Figure 3) 

Notes: 1. The groundwater within the site will be lowered to at least 3 feet below the base of the excavation. 
2. Passive pressure values do not include a factor of safety. 
3. All elevations refer to San Francisco City Datum. 
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LATERAL EARTH PRESSURES 
FOR SOIL CEMENT WALL SHORING SYSTEM 

WITH INTERNAL BRACING FOR THE 
60 FOOT DEEP EXCAVATION 
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H = 25 feet 

Bottom of 
Excavation 

3 feet 
minimum 

Ground surface 
(appm~mataly Elavatloo +4 foot) \ 

Design 
SL Groundwater 

0.25 H - Level at 

500 psf 

13 psf 
~:::;..._---.-------\ ~1 ft 

Elevation -3 feet 

Passive Pressure Active Pressure Net Water Pressure 

CASE 2 (see Figure 3) 

100 psf 
vehicle 

surcharge 

1 O feet 

Bottom of 
Excavation 

3feetr= 

Notes: 1. The groundwater within the site will be lowered to at least 3 feet below the base of the excavation. 
2. Passive pressure values do not include a factor of safety. 
3. All elevations refer to San Francisco City Datum. 
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LATERAL EARTH PRESSURES 
FOR SOIL CEMENT WALL SHORING SYSTEM 

WITH INTERNAL BRACING FOR THE 
25 FOOT DEEP EXCAVATION 
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3 feet minimum 

The top of the shoring wall should be 
separated from the bottom of the mat 
foundation by a minimum of 12 inches 

H = 35 feet 

Bottom of 
Excavation 

(Approximately 
Elevation 
-56 feet) 

Passive Pressure 

0.25 H 

400 psf 

Active Pressure 

Tower Mat Foundation Subgrade 

('PP"'';mate~ Elovat;oo ·21 feot) \ 

Dewatered Groundwater Level 
(3 feet below subgrade} 

Bottom of 
Excavation 

3feef[ 

- Elevation -71 feet -

Net Water Pressure 

CASE 3 (see Figure 3) 

Notes: 1. The groundwater within the site will be lowered to at least 3 feet below the base of the excavation. 
2. Passive pressure values do not include a factor of safety. 
3. All elevations refer to San Francisco City Datum. 
4. We assumed a 15 foot penetration of soil-mix wall below bottom of excavation. this should be checked by 

the shoring designer. 

Elevation -40 feet 

..__ _______ __, 2,405 psf 

'4--------~ 2,405 psf 

Surcharge From Tower Foundation 
With Tower Constructed To 33 Floors 

LATERAL EARTH PRESSURES 
FOR SOIL CEMENT WALL SHORING SYSTEM WITH 

INTERNAL BRACING FOR WALL BETWEEN THE 
TOWER AND PODIUM EXCAVATIONS 
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PROJECT: 301 MISSION STREET Log of Boring B-1 San .. Francisco, California 
PAGE 1 OF 4 

Boring location: See Site Plan, Figure 2 Logged by: R. Nelson 

Date started: 6/28/01 I Date finished: 6/29/01 

Drilling method: Rotary Wash 

Hammer weighUdrop: 140 lbs./30-inches I Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Osterberg (0) 

£ 
SAMPLES >- - .c 

CJ) u: g> LL ;!/. ~LL ::c (.!) o rn- c: 
~& "' li! ~ MATERIAL DESCRIPTION ·c: er c: :i I- 'fil' 0 Q) c:"' .~ * :i O>(.) 

~ Q) 
Q) -., ..J a. Q) Q) '€ U) 

~en ~ n. U; 1ii ~~ w ~ a. a. a. I- .2 0 ~ii)~ 0 .a "' .a 
L1. z 0 

~~ E ll."' I (.) ..J Q)..J (.) o-' Cl "' U) >, !::: .c 
U) U) z ..J Ground Surface Elevation: 3.5 feet 2 U) 

SANDY GRAVEL (GP) I 

1- light brown, loose, dry, with concrete and brick debris -
2- -
3- -
4- -
5- -

GP 
6- -

; 

7- -
8- -
9- -

10- -

11-
CONCRETE SLAB 6-inches thick j 

12- SANDY GRAVEL (GP) u.. -
light brown, loose, moist, with wood and concrete 

13- 'Sl. debris -
S&H 0/3" unstabilized groundwater level at 13 feet noted during 

14- drilling -

15- -

16- -

17- GP -

18- -
19- -
20- - -
21- S&H • 4 --
22- -

~ 
,, 

23-
CLAY with SAND (CH) 

24- gray, very soft to soft, w.et, with shells -
25- - -
26- 0 50 -

52.9 69 
- psi CH 

27- -
---. 

28- -

29- -
30 

TreadwelJ&Rollo 
Project No.: Figure: 

3157.01 A-1a 
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PROJECT: 

SAMPLES 

I 
1i' I-a. .!!1 Ol 

Ol -., 
w ~ c. c. a. I- .2 

~~ E D- "' 0 "' CJ)::;-
CJ) CJ) z 

31- S&H 0 

32-

33-

34-

35- -
36- 0 50 

psi 
37- -
38-

39-

40-

41- S&H 2 

42-

43-

44-

45-

[4)s1 46- SPT 

47-

48-

49-

50- [4J 13 51- SPT 

52-

53-

54-

55-

56-

57-

58-

59-

60 

>-
(!) 
0 
..J 
0 
::c 
t: 
..J 

CH 

SP 

"" 

SC 

SC 

301 MISSION STREET Log of Boring B-1 San Francisco, California 
PAGE 2 OF 4 

LABORATORY TEST DATA 

.c 

MATERIAL DESCRIPTION - .c 
Cl u:: g> u: "if!. ~u: oo.,_ c: 

~g "' ~ ·c: er E c: :i 
Ol c:"' 

~ -~ ~ ~ Ol(.) c. Ol Ol 'E CJ)- ~ ~~~ ~"' "- ~~ 0 :9 "' .a z 0 (.) Ol-' (.) c-' .c 
CJ) 

CLAY with SAND (CH) (continued) 
-
-

-
-
-
- TxUU 1,400 685 37.1 85 

Consolidation Test, See Figure C-8 - 35.0 87 

-
-
-

48.4 72 -
-
-

SAND (SP) 
gray, very dense, wet -

-
-

CLAYEY SAND (SC) 
gray, medium dense, wet -

-
LL=17, Pl=9, See Figure C-1 - 19 24.1 

-
-

-
-
-

-

CLAYEY SAND (SC) 
olive-gray, dense, wet -

TreadwelJ&Rollo 
Project No.: 

3157.01 
Figure: 

A-1b 



PROJECT: 301 MISSION STREET Log of Boring B-1 San Francisco, California 
PAGE 3 OF 4 

SAMPLES LABORATORY TEST DATA 

>-
£ 

:c <!> 

=m LL 
I- 'm' 0 

MATERIAL DESCRIPTION g> ~ u: e>_ 
- Ql';I. ~ Q) 

Q) -., _J 

-"' C: LL 

~.a "E 
a. 

~ g>u; ~g "' c: ::i ~ a. I- .2 0 
~~g ~ ';!. Ol(.) 

w c. c. 
E g; ~ :c 

c. Q) Q) ~ UJ ro .!:!? .m 0 UJ Cl ~~ "' I-
,.,~1-- c: :3 UJ u: z~§ c:-.a 

(JJ :::; 
I-en 0 ~.a "' .a 

(JJ z 
(.) 0.. _J Q) _J (.) 0 _J .<= 

(JJ 

CLAYEY SAND (SC) (continued) 
16.2 119 61- S&H 43 -

62- -

63- -
SC 

64- -

65- -

66- -
67-

CLAYEY SAND (SC) 
68- yellow-brown, very dense, wet -

69- -
70- -

S&H 0/5' 
71- -
72- -

SC 
73- -
74- -
75- -
76- -
77- -

I~ 78-
SIL TY SAND (SM) 

79- olive-brown, very dense, wet -
80- -

S&H 0/5' 18.7 116 
81- -
82- -
83- SM -
84- -"' 12 

"' 85- -
I-
0 

-<!> 86-a:'. 
I-

-.., 87-

""' 
0.. 
<!> 
(j 

0 88-
CLAY (CL) [OLD BAY CLAY] ,._ 

"' ;;; 89- CL gray, very stiff, wet -
<!> 
0 90 _J 

:c 

TreadweH&Rollo 
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w 
I-
0 
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Project No.: I Figure: <!> 
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PROJECT: 301 MISSION STREET Log of Boring B-1 San Francisco, California 
PAGE 4 OF 4 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

.c I- 'iii' -.,, 0 
MATERIAL DESCRIPTION g> u: - Cl'l;j. ~-a. ~"' ~ -' 

- .c -~~~ 'iii lL w ~ a. a. a. I- .2 0 015>- ~g "' ~.a~ c: :J 
~~ E B> ~ :c 

"'c:"' ~~~ ~ °' "'U 0 "' t::: a. Q) "' en - ro -~ 2 Cl U; en ~c?> f- 8 ct :9 ~"' u: z~§ en z -' 
"'.0 c:- .0 "'-' (.) Cl-' .c 
en 

CLAY (CL) (continued) 

91- 100 -
TxUU 3,000 1,910 20.5 110 0 psi 

92- --93- -
94- -
95- -
96- CL -
97- -
98- -
99- -

100- -
green-gray, hard 

101- S&H 34 -
102- -
103- -
104- -
105- -
106- -

107- -

108- -
109- -
110- -
111- -

112- -
113- -

"' 114- -
~ 

115- -
I-
Cl 
(!) 116- -ci 
I-
...., 117- -a. 
(!) 
cj 

118- -i5 .... 
"' ;;; 119- -
(!) 
0 120 -' 
:c 

Boring terminated at 101.5 feet below ground surface. 1 S&H blow counts converted to SPT N-Values using a (.) 

Treadwell&Rollo w 
Boring backfilled with cement grout. . factor of 0.6. I-

0 Unstabilized groundwater encountered at 13 feet during 2 Elevations based on San Francisco City datum. w 

Project No.:
3157 

.0
1 

I Figure: 
(!) drilling. 
I-
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PROJECT: 301 MISSION STREET Log of Boring B-2 San Francisco, California 
PAGE 1 OF 2 

Boring location: See Site Plan, Figure 2 Logged by: R. Nelson 

Date started: 6/29/01 I Date finished: 6/29/01 

Drilling method: Rotary Wash 

Hammer weight/drop: 140 lbs./30-inches I Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Osterberg (0) 

£ 
SAMP\_ES )-

~ .c O> u:: g> u: ~ ~~ 
I <.? a rn- c ~ C" "' [i! 

"<!" 
·;;;;LL 

MATERIAL DESCRIPTION ·c: C" c :J I- :m 0 (]) c"' Ci.i!?Z ~~ :J "'U (]) -(]) ...J a.(]) (]) 'E en J!! c.. 
~ 

!!1 (]) a. f- ~ 0 ~c?l r- Ul ~"' U: iii c ~Ji w a. a. 0 .c "'.c z 0 E » E a.."' I u ...J 
" ...J u o-' Cl "'f- "' en ::::0 f-

Ground Surface Elevation: 3.5 feet 2 .c 
en en z :J en 

SANDY GRAVEL with RUBBLE (GP) 
1- light brown, loose, dry, with concrete and brick debris -
2- -
3- -
4- -
5- -

GP ..J 
..J 

6- ii: -

7- -
8- -

9- -

10- -

11-
CONCRETE SLAB 5 to 6-inches thick 

12- CLAYEY SAND (SC) 
dark gray, very loose, wet, with shells 

-
13- -
14- -
15- -
16- S&H 2 SC -
17- -
18- -
19- -
20- - ~ 

CLAY with SAND (CH) 
21- 0 50 gray, very soft to soft, wet, with shells -

39.0 85 psi 
22- -.... 
23- -
24- -
25- CH -
26- S&H 0 -
27- -
28- -
29- -

30 

Treadwel~ollo 
Project No.: 

3157.01 
Figure: 

A-2a 



PROJECT: 301 MISSION STREET Log of Boring 8-2 San Francisco, California 
PAGE 2 OF 2 

SAMPLES LABORATORY TEST DATA 

>-
J: (!) 

£ I- ~ ~., 0 
MATERIAL DESCRIPTION g> LL - Q)ffl. .Z:.-a. .l!1 QJ .l!1 _J 

--"' -~~~ ·u:;u.. 
UJ ~ c. c. c. f- .;:! 0 

~ g>~ ~g "' ~.a~ c :J 
~~ E a. "' I 

~m~ ~~ O>(.) 0 "' Cl)~ f-

~~~ ~(ii 1ti -~ J!? 
~~ Cl) Cl) z ::::; 

8£:9 "'.a u: z~§ 
QJ _J (.) 0 _J .<:: 

Cl) 

CLAY with SAND (CH) (continued) 
31- -0 • CH 
32- --33- -
34- -
35- -

36- -
37- -
38- -
39- -
40- -

41- -
42- -
43- -

44- -
45- -
46- -

47- -

48- -
49- -
50- -
51- -
52- -
53- -

"' 54- -
~ 

55- -
f-
0 
C!> 56- -
~ 
f-..., 57- -a. 
C!> 
ci 

58- -0 
r--

"' ;;; 59- -
(!) 
0 60 _J 

I 
Boring terminated at 32.5 feet below ground surface. 1 S&H blow counts converted to SPT N-Values using a (.) 

TreadwelEAollo UJ 
f- Boring backfilled with cement grout. factor of 0.6. 
0 Groundwater obscured by drilling method. 2 _Elevations based on San Francisco City datum. UJ 

Project No.:
3157 

.0
1 

I Figure: 
(!) 

f-

A-2b Cl) 
UJ 
f-



"' ~ 
f-c 
(!) 

0:: 
f-..., 
0.. 
(!) 

(!) 

Ci 
I'-

"' ;;; 
(!) 
0 
...J 

J: 
(..) 
w 
f-
0 
w 
(!) 

f-
(/) 
w 
f-

PROJECT: 

Boring location: 

Date started: 

301 MISSION STREET 
San Francisco, California 

See Site Plan, Figure 2 

7/3/01 I Date finished: 7/3/01 

Log of Boring B-2b 
PAGE 1 OF 3 

Logged by: R. Nelson 

Drilling method: Rotary Wash 

Hammer weight/drop: 140 lbs./30-inches I Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT) 

:c 
l­a. 
w 
0 

'm' 
~ 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30 

SAMPLES 

~Ill " -., 
a. f- .;! a. a. 
E 0.."' ~~ "' "'°:? 

(/) (/) z 

S&H 1 

~ o~-g MATERIAL DESCRIPTION il.!ii ~ 
0 ~~~ 
~ !--~~~~~~~~~~~~~~~~~-:;-~~~~~ 

:::; Ground Surface Elevation: 3.5 feet 2 

GP 

CH 

SANDY GRAVEL with RUBBLE (GP) 
light brown, loose, dry, with concrete, brick and metal 
debris 

CONCRETE SLAB 5- to 6-inches thick 
SANDY CLAY (CH) 
black, very soft, wet 

I~ 

-

-
-
-

...J -

...J 
u:: -

-

-

-

-
11r 

-
-
-
-
-
-
-

-

-

-

-

-

-

-
-

£ 
"'~ c: u. 
~ CT 

en~ 
~"' 
"' .c "-' .c 
(/) 

"' -~ ~ 
u. 

Treadwel~ollo 
Project No.: Figure: 

3157.01 A-3a 



..., 
0. 
(!) 

(!) 

(!) 

g 
I 
(.) 

~ 
0 
w 
(!) 

f­en 
~ 

PROJECT: 

SAMPLES 

:r: 
~ I- -., a. _gi Q) 

_gi 

~ a. f- .2 w ~~ E 0. "' 0 "' en~ en en z 

31-

32-

33-

34-

35-

36- S&H 7 

37-

38-

39-

40-

41- S&H 4 

42-

43-

44-

45-

46-
S&H 9/9' 

47-

48-

49-

50-

~58 51- SPT 

52-

53-

54-

55-

56-

57-

58-

59-

60 

>-
(!) 
0 
_J 

0 
I 
f-
:::; 

/ 

SC 

v 

CH 

SP-
SC 

/ 

SP-
SC 

301 MISSION STREET Log of Boring B-2b San Francisco, California 
PAGE 2 OF 3 

LABORA 1:9RY TEST DATA 

£ 
MATERIAL DESCRIPTION g> ~ u: g> u: "$. ~u: -.t::: 

0 o, ...... ·-:::JO" ~g "' ~ i" c:" 
Q) c:"' ~~~ ~~ " Ql(.) a. Q) Q) en - 16 ~ Cl U; >.~f- 0 ~ U) ~"' i.L 
f- ii5 ua..::9 "'.0 z 0 c:-.o Q) _J (.) Cl _J 

.I:: 
en 

CLAYEY SAND (SC) 
gray, loose, wet -

-
-
-
-

Particle Size Analysis, See Figure C-2 24 22.6 104 -
-

CLAY with SAND (CH) -
gray, soft to medium stiff, wet, with shells 

-
" 

-

-
-
-

SAND with CLAY (SP-SC) 
dark gray, very dense, wet -

-
-
-
-
-
-
-
-
-
-

SAND with CLAY (SP-SC) 
gray, medium dense to dense, wet -

-
-

TreadwelEAollo 
Project No.: Figure: 

3157.01 A-3b 



PROJECT: 301 MISSION STREET Log of Boring B-2b San Francisco, California 
PAGE 3 OF 3 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

£ :a;- 0 I-
_!! CD Q) 

~., _J MATERIAL DESCRIPTION "' u:: g> LL - m e,e. ~-a. 
- .<: "ii) u. ~ a. I- .2 0 
0 Oi- c: 

~g "' ~_a E c: :J w a. a. 
E B5 ~ J: 

Q) c:"' ·c: .,. 
-~ ~ "U Cl ~~ "' t: a. Q) Q) 'E ~ en - ~-6 ~ O<;; ~bl~ ~"' LL. en en z _J 

0 .c "' .c (:>.C u _J Q) _J :::;;8 0 _J .<: 
en 

l4 30 

SAND with CLAY (SP-SC) (continued) 
61- SPT -

62- SP- -

63- SC -
64- -
65-

SAND with CLAY (SP-SC) 
66- green-gray and gray, very dense, wet -
67- -
68- -

69- -

70- S&H 0/6' SP- -
71- SC -
72- -
73- -
74- -
75- -

76-
CLAYEY SAND (SC) 

77- light gray-brown, very dense, wet -

78-
SC -

79- -
80- S&H 11111 130/4' -
81- -
82- -
83- -

"' 84- -0 
c;i 

85- -
I-
0 
(!) 

a:: 86- -
I-
-, 87- -CL 
(!) 

<.!i 
88- -0 ..... 

"' ;;; 89- -
(!) 
0 90 _J 

J: 
Boring terminated at 80.5 feet below ground surface. 1 S&H blow counts converted to SPT N-Values using a u 

TreadweH&Rollo w 
I- Boring backfilled with cement grout. factor of 0.6. 
0 Groundwater obscured by drilling method. 2 Elevations based on San Francisco City datum. w 
(!) 

Project No.:
3157 

.0
1 
I Figure: I-

A-3c en 
w 
I-



...., 
a.. 
(.!) 

(.!) 

i5 ,._ 
"' 
"' (.!) 
0 
..J 

:c 
(.) 
w 
b 
w 
(.!) 

t; 
w 
I-

PROJECT: 301 MISSION STREET Log of Boring 8-3 San Francisco, California 
PAGE 1 OF 6 

Boring location: See Site Plan, Figure 2 Logged by: R. Nelson 

Date started: 6/26/01 I Date finished: 6/27/01 

Drilling method: Rotary Wash 

Hammer weight/drop: 140 lbs./30-inches l Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H}, Standard Penetration Test (SPT}, Shelby Tube (ST), Osterberg (0) 

.<:. 

SAMPLES >- -.s::. .~~~ ~u: "'" ~ 
~ U) I (.!) 

MATERIAL DESCRIPTION o en- ~g U) 
~ c: I- 'iil' 0 "c: U) ~m~ ~cf! ~ " a. ~" 

., -., ..J a. Q) " "'- u: ~ 0 

~ 'Ci I- .2 0 >.~I- ~ U) w a. a. I- 05 0 ~.a l\l .a z 0 ~ E a.. l\l :c C,)0....J O)..J 
0 E :>. 

l\l "'=i' I- .<:. (.) 0 l\l I-

"' :::; Ground Surface Elevation: 3.5 feet 2 
"' "' z 

GRAVELLY SAND (SP) 
1- gray-brown, dense, dry, with concrete and brick debris -

2- -

3- -
4- -
5- -

~46 
SP 

6- -SPT 

7- -
8- ...J -

...J 

9- u:: -
10- 'Q 6-27-01 -

11- \1 6-26-01 
CONCRETE SLAB 7-inches thick 

12- WOOD -
13- -

S&H 4/5' 
14- - CONCRETE 
15- -

16- -

17-
SAND (SP) 

18- dark gray, loose, wet -
19- S&H 5 -- SP 
20- -
21- -
22-

CLAY (CH) 

23- gray, soft, wet, with shells and some fine sand -
24- -
25- - -
26- 50 CH -

28.9 95 0 psi 
27- -

"'"" 28- -
29- -
30 

Treadwel~ollo 
Project No.: Figure: 

3157.01 A-4a 



..., 
a. 
Cl 
Cl 

Cl 
0 
--' 
::c 
(.) 
w 
b 
w 
Cl 

t; 
~ 

PROJECT: 

SAMPLES 

I 
I- ~ .fil Q) 

-., a. J!1 

~ a. f-.;;? w a. a. 
E a. "' ~~ Cl "' "'~ 

"' "' z 

31- 50 0 psi 
32- -33-

34-

35- -
36- 50 0 psi 
37- -38-

39-

40- -
41- 50 0 psi 
42- -43-

44-

45-
S&H 0/4' 

46-

47-

48-

49-

50-

~23 51- SPT 

52-

53-

54-

55-

56-

57-

58-

59-

60 

>-
Cl 
0 
--' 
0 
::c 
!::: 
--' 

CH 

CH 

v 

SC 

SM 

v 

SC 

CH 

301 MISSION STREET Log of Boring B-3 San Francisco, California 
PAGE 2 OF 6 

LABORATORY TEST DATA 

"' MATERIAL DESCRIPTION g> u: - Ill"#. ::---"' C> U: '(ij u. 
0 15>- c 

~$ "' ~ 2 c:-·c CT 
jg~ 

c :J 
Q) c"' ID(.) a. Q) Q) "' "' - "'Q) c O; "'- u:: ~~§ 

0 O; ~i;) .... 0 ~"' .c "' .c ~.c (.) --' Q)--' 0--' 
"' 

(.) 

"' 

CLAY (CH) (continued) 
-

51.2 72 
-

-
-

SANDY CLAY (CH) 
gray, soft, wet, with silty sand lenses -

37.6 65 

Consolidation Test, See Figure C-9 - 44.6 75 

-
CLAYEY SAND (SC) -
gray, medium dense, wet 

-

- TxUU 1,500 595 39 32.0 91 

-

-

SIL TY SAND (SM) 
green-gray, very dense, wet -

-
-

CLAYEY SAND (SC) -
green-gray, medium dense, wet 

-
-
-
-

-

-

-

-

-

-

Treadwel~ollo 
Project No.: I Figure: 

3157.01 A-4b 



PROJECT: 301 MISSION STREET Log of Boring 8-3 San Francisco, California 
PAGE 3 OF 6 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

5 I- 'fil' -., 0 
MATERIAL DESCRIPTION Cl Li'. g' u: - I])~ ~-j? CD 

., ..J 

- .c ·m LL a.. 
~ a. f- .2 0 

o rn- c: .,. ~g "' ~_a E c: :J w a. a. 
E c.."' :c ., c:"' ·c: 

CJ) -~ ~ "<..> 0 ~~ CJ)~ f- a.., ., "" "'- ~ ·6 ~ 0 U; "' ~ii>~ 
c: U; 

~"' u.. CJ) CJ) z :::; 
0 .c "' .c :;;8 i':'.C (.) ..J Q)..J 0 _J .c 

CJ) 

61- 25 SANDY CLAY (CH) -
47.1 75 ST psi dark gray, medium stiff, wet, with shells 

' 62- CH -
"""' 63- -

64-
SIL TY SAND (SM) 

65- green-gray, very dense, wet -
66-

~54 
-

67- SPT -
68- -
69- -
70- -

71- -
72- SM -

73- -

74- -
75- -
76- -SPT t::di ~016" 
77- -

78- -
79- -
80-

SANDY CLAY (CL) 
81- orange-brown and olive, hard, wet -
82- -
83- -
84- -"' e 

20.1 112 ~ 85- S&H 38 
CL -

f-
0 

-(!) 86-0:: 
f-..., 87- -c.. 
(!) 

C!i 
88- -Ci ..... 

"' 89- -"' (!) 
0 90 ..J 

:c 

Treadwel~ollo 
(.) 
w 
f-
0 w 

Project No.:
3157 

_
01 

I Figure: 
(!) 

A-4c 
f-
CJ) 
w 
f-



..., 
CL 
(!) 

(!) 

(!) 

g 
I 
u 
I:! 
0 
w 
(!) 

f-­
(/) 
w 
f--

PROJECT: 

SAMPLES 

I 
'iii' t- -., a. .!!l Q) .!!l 

w ~ c. c. c. f--..2 
E CL Cl! 

0 ~~ "' w:::;-
(/) (/) z 

91-

92-

93-

94-

~45 95- SPT 

96-

97-

98-

99-

100-

101-

102-

103-

104-

105- S&H 22 

106-

107-

108-

109-

110-

111-

112-

113-

114-

115- S&H 11 

116-

117-

118-

119-

120 

>-
(!) 
0 
__J 

0 
I 
f--
:::; 

CL 

CL 

301 MISSION STREET Log of Boring B-3 San Francisco, California 
PAGE 4 OF 6 

LABORATORY TEST DATA 

£ 
~u:: MATERIAL DESCRIPTION - .c "' Li'. g> u:: <!'-

0 t»- c: 
~g "' "ii! "E ·c: O" c: ::i 

Q) c:"' 
"' 

(/) .~ e;E! ::i Q) GlU 
a. Q) ~ c: U; "'- iii c ~~ ~i;) ~"' LL. 0 .Q "'.Q z 0 u __J Q)__J u c--' .c 

(/) 

SANDY CLAY (CL) (continued) 
-

-
-
-
-

olive 
-
-

-

-

-

-

-

CLAY (CL) [OLD BAY CLAY] 
gray, very stiff, wet, with trace fine sand -

TxUU 3,500 1,865 25.2 100 -

-
-
-
-
-
-
-
-

-
stiff 

-
-

-
-
-

Treadwel~ollo 
Project No.: 

3157.01 
Figure: 

A-4d 



PROJECT: 301 MISSION STREET Log of Boring B-3 San Francisco, California 
PAGE 5 OF 6 

SAMPLES LABORATORY TEST DATA 

>-
£ 

I t? ,,_ I- 'fil' 0 
MATERIAL DESCRIPTION gi~u:: "'- '$. ~ Q) 

CJ) -., ...J 

-"' c:u.. 
~ 

·;;u.. 0.. 
~ a. I- .2 0 

a en-
~m~ 

~ CT "' i" c: :i w a. a. 
E a. C\l :c 

"'c:"' en~ .~ ~ ~ 2 "'U ~~ g; ~ ~ Cl Ui 0 C\l en>, t::: 
8£~ ~"' u.. z c: 

~-" 
en en z ...J 

I- ii5 "'-" 0 
<lJ...J (.) Cl ...J .<= 
en 

CLAY (CL) (continued) 
121- -
122- -
123- -
124- - -

125- 50 - 44.6 76 ST psi Consolidation Test, See Figure C-10 
126- --
127- -

128- -

129- -

130- -
131- -

132- -

133- -

134- -
S&H 17 -135-

very stiff 
136- -

137- -
138- -

139- -

140- -

141- -

142- -

143- -

~ 144- .... -

-;:; 145-
ST 50 

I- psi Cl 

~ 146- -

I- i-..., 147- -a. 
t? 
d 

-
i5 148-
I'-

"' ;;; 149- -
t? 
0 150 ...J 

:c 

TreadweH&Rollo 
(.) 
w 
I-
0 
w 

Project No.: I Figure: t? 

A-4e 
I-

3157.01 en 
w 
I-



PROJECT: 301 MISSION STREET Log of Boring 8-3 San Francisco, California 
PAGE 6 OF 6 

SAMPLES LABORATORY TEST DATA 

>-
I (!) 

5 I- :a;-
~CD -,, 0 

MATERIAL DESCRIPTION g> it - Q)~ ·~LL a. " _J 

-.c Cl u: 
~ 

o_ f- .2 0 
0 t»- c: 

~g "' ~ .a "E- c: ::J w a. a. 
E 0..., J: 

"c:"' 
·;: C" 

.~ ~ mu Cl E » (/)::;- f-
a." " 'E (/) "'- ~"'" 0 Ul 

., f- ., 
Ul ~-o c (/) :::; >.~f- ~"' LI-(/) z 

f- iii 0 .c ., .c ::;; 0 2:' .c u _J "_J u 0 _J .c 
(/) 

CLAY (CL) (continued) 
151- -
152- -
153- -
154- -
155- S&H 20 -

156- -
157- -
158- -
159- -
160- -

' 
161- -
162- -
163- -
164- -
165- -
166- -
167- -

168- -
169- -
170- -
171- -
172- -
173- -

"' 174- -
~ 

175- -
f-
0 
(!) 176- -0:: 
f-.., 

177- -0.. 
(!) 

ci 
178- -i5 ,._ 

"' ;;; 179- -
(!) 
0 180 _J 

J: 
Boring terminated at 155.5 feet below ground surface. 1 S&H blow counts converted to SPT N-Values using a u 

TreadweH&Rollo w 
Boring backfilled with cement grout. factor of 0.6. f-

0 Groundwater encountered at 10 to 11 feet during drilling. 2 Elevations based on San Francisco City datum. w 
(!) 

Project No.: I Figure: f-
3157.01 A-4f (/) 

w 
f-



...., 
a. 
(.!) 

(.!) 

(.!) 
0 
_J 

:c 
(.) 
w 
5 
w 
(.!) 

!ii 
w 
f-

PROJECT: 301 MISSION STREET Log of Boring B-4 San Francisco, California 
PAGE 1 OF 3 

Boring location: See Site Plan, Figure 2 Logged by: R. Nelson 

Date started: 6/27/01 I Date finished: 6/28/01 

Drilling method: Rotary Wash 

Hammer weighUdrop: 140 lbs./30-inches I Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Osterberg (0) 

5 
SAMPLES >-

- .<: 
OJ Li'. gu: ~ -'='-

I (.!) 0 C,- c: 
~g "' li! ~ 

"Ui u. 

:m- MATERIAL DESCRIPTION ·c: c:r c: ::i I- 0 Q) c:"' -~ ~ ::i Ol(.) 
~ID Q) -., _J a. Q) Q) "' ~ ~ U> 2 a.. 

~ a. f- .2 0 ~b5~ 
c: u. iii c: Cl Ui 

w a. a. 0 .a .. .a z 0 ~.a 

~~ E a. .. :c (.) _J Q) _J (.) Cl _J Cl .. "'~ t: 
Ground Surface Elevation: 3.5 feet 2 .<: 

"' "' z _J "' 
SANDY GRAVEL (GP) j. 

1- gray-brown, dry, with concrete and brick debris -

2- -

3- -

4- -

5- -
GP 

6- -

7- -

8- -
..J 

9- ..J -u:: 
10- -
11-

CONCRETE SLAB 7.5-inches thick 
12- RUBBLE -

loose, concrete, brick 
13- -
14- -
15- - -
16- S&H • 5 --17- -,, 
18- v SANDY CLAY (CH) 
19- dark gray, soft, wet -

20- .... -
21- 50 CH -0 psi 
22- --23- -
24- v CLAY with SAND (CH) -

gray, soft, wet, with shells 
25- .... -

26- 0 50 -
47.0 71 psi 

CH 27- --28- -
29- -

30 

TreadwelERollo 
Project No.: 

3157.01 
Figure: 

A-Sa 



PROJECT: 301 MISSION STREET Log of Boring B-4 San Francisco, California 
PAGE 2 OF 3 

SAMPLES 
LABORATORY TEST DATA 

I b 
£ 

~LL 
I- ~ ~., 0 

MATERIAL DESCRIPTION Cl u: g> u: - mi'-a. ~Ill Q) --' -.c: c: 
~$ "' ~ .3 c:-~ a. I- .2 0 oo- ·;: er c: ::J w 0. 0. :r: 

Q) c:"' -~~ O>(.) ~~ E "-"' 
0. Q) " "' ~ en_ ro -~ ~ 0 <n 0 "' en:=:;- I-
>-~I- c: 

~"' "- z~c§ 
en en z :::; 

I- iii 0 :9 "' .0 ~.o (.) " --' 0--' .c: 
en 

CLAY with SAND (CH) (continued) 
31- 50 -

33.2 86 0 psi 
32- CH --
33- -

34- v CLAYEY SAND (SC) 
35- - gray, medium dense, wet -
36- 75 - TxUU 1,400 980 19 24.0 103 0 psi 
37- --38- ...., 

39- SC -
40- -

S&H 19 24 25.4 101 41- -
42- -

43- -

44- v SAND (SP) 
45- green-gray, very dense, wet -

S&H 0/5" 
46- -

SP 
47- -

48- -
49- v SIL TY SAND (SM) 
50- gray, medium dense, wet -

~12 LL=17, Pl=4, See.Figure C-1 
21 27.7 51- SPT -

52- -
53- -

SM 
-"' 54-

~ 
55- -

I-
0 

-(!) 56-0:: 
I-..., 

57- -"-
(!) 
cj 

Ci 
58-

CLAYEY SAND (SC) t--

green-gray, medium dense, wet -"' 59- SC ;;; 
(!) 
0 60 --' 
:r: 

Treadwell&Rollo 
(.) 
w 
I-
0 
w 

Project No.:
3157

_
01 

I Figure: 
(!) 

A-Sb 
I-
en 
w 
I-



PROJECT: 301 MISSION STREET Log of Boring 8-4 San Francisco, California 
PAGE 3 OF 3 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

£ I- ~ .!! CD 
-., 0 

MATERIAL DESCRIPTION g> u: - <D~ ~u: a. Q) ..J 
-.c: g> ~ u: w ~ a. a. a. I-~ 0 
o rn- -- ::J a ~g "' ~ .a c:- c :i E >. E 0.."' :i: 
CDC"' ~m~ .~~ a>u Cl "' "'::;- !::: a. Ql Ql "'- - "'Ql 

~~ 
"'I-

"' >.~I- ~"' "- ~~§ "' z ..J 
I- 05 8 a: :9 "'.0 Q)..J u o..J .c: 

"' 

SC 
CLAYEY SAND (SC) (continued) 

14 20.2 111 61- S&H 28 -
62- -
63- -

64- -
65- -
66- -
67- -
68- -
69- -

70- -

71- -
72- -
73- -
74- -
75- -

76- -

77- -

78- -
79- -
80- -
81- -
82- -
83- -

"' 84- -
Q 

£! 85- -
I-
Cl 
(!) 86- -0:: 
I-., 87- -0.. 
(!) 

ci 
88- -Ci .... 

"' "' 89- -
(!) 
0 90 ..J 

:i: 
1 S&H blow counts converted to SPT N-Values using a u Boring terminated at 61.5 feet below ground surface. 

Treadwell&Rollo w 
I- Boring backfilled with cement grout. factor of 0.6. 
0 Groundwater obscured by drilling method. 2 Elevations based on San Francisco City datum. w 
(!) 

Project No.: I Figure: I-
3157.01 A-Sc "' w 

I-



...., 
a. 
(!) 

(!) 

0 ,._ 
"' 
"' (!) 

g 
::c 
(.) 
w 
ti 
w 
(!) 

!ii 
w 
I-

PROJECT: 301 MISSION STREET Log of Boring B-5 San Francisco, California 
PAGE 1 OF 4 

Boring location: See Site Plan, Figure 2 Logged by: R. Nelson 

Date started: 6/29/01 I Date finished: 7 /1 /01 

Drilling method: Rotary Wash 

Hammer weight/drop: 140 lbs./30-inches I Hammer type: Safety, rope & pulley LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Osterberg (0) 

f; 
SAMPLES >- "' U'. "'- <!'- Z.-

--"' C:LJ.. ·;;u.. I (!) 

MATERIAL DESCRIPTION ocn- c: 
CT ~ CT "' ~ "E c: :J I- 'ai' 0 "c:"' ·c: 

(/) U5~ .~ ~ ~ "<.> ~ -., _J 
a." " "' ~ a.. ~" c: Ui ~~ ~ a. I- .2 0 >. ~ I-

0 ~"' u.. z w a. a. I- ii) .a ., .a 0 E » E a. ., ::c (.) _J <ll _J (.) 0 _J Cl ., I- ., (/):::r I-

Ground Surface Elevation: 3 feet 2 -"' 
(/) (/) z :J (/) 

SANDY GRAVEL with RUBBLE (GP) 
' 

1- brown, loose, dry, with concrete and brick debris -
I 

2- -
3- -
4- -
5- -

GP 
6- -
7- ..I -

..I 

8- u::: -
9- -

10- -
11-

CONCRETE SLAB -11-inches thick 
12- CONCRETE 

13- -

14- -
Ir 

15- v CLAYEY SAND/SANDY CLAY (SC/CH) 
16- dark-gray, very loose/very soft to soft, wet, with shells -

17- -

18- -
19- -
20- -
21- S&H 2 -
22- SC- -
23- CH -
24- -
25- -
26- -
27- -
28- -
29- -

30 

TreadweH&Rollo 
Project No.: 

3157.01 
Figure: 

A-6a 



..., 
a. 
(!) 

(!) 

(!) 

g 
:c 
u 

~ 
w 
(!) 

ti; 
w 
f-

PROJECT: 

SAMPLES 

I 
I- 'iii' -,, a. _gi" " ~ a. f- .2 w a. a. E a. "' 0 ~~ "' U) ~ 

U) U) z 

31- S&H 5 

32-

33-

34-

35-

36-

37-

38-

39-

40-

41- S&H 25 

42-

43-

44-

45-
S&H 0/4' 

46-

47-

48-

49-

50-

~42 51- SPT 

52-

53-

54-

55-

56-

57-

58-

59-

60 

>-
(!) 
0 
-' 
0 
:c 
f-
:J 

SC-
CH 

SC 

v 

SP 

v 
CL 

301 MISSION STREET Log of Boring B-5 San Francisco, California 
PAGE 2 OF 4 

LABORATORY TEST DATA 

£ 
MATERIAL DESCRIPTION - .c "' Li'. g> LL - Q) '#. ~LL 

0 15J ..... c: 
CT ~g "' ~ .a c:- c: :J 

"c:"' ·c: 
U) .~Ci' mu 

a." " ~ ~(ii ~ ·6 ~ » ~ f- Vi u.. 0 Vi 
f- Ci) 0 .a "' .a :;;; 0 ~.a u -' " -'. u 0-' .c 

U) 

CLAYEY SAND/SANDY CLAY (SC/CH) (continued) 23.6 101 -
loose/medium stiff 

-
-
-

-
-
-

CLAYEY SAND (SC) 
dark gray, medium dense, wet, with some fine gravel -

-
22.0 101 -

-

SAND (SP) 
green-gray, very dense, wet -

-
-
-
-
-
-

dense 
16.7 -

-
-
-

-
-
-

CLAY with SAND (CL) 
gray, medium stiff to stiff, wet -

TreadwelERollo 
Project No.: Figure: 

3157.01 A-6b 



PROJECT: 301 MISSION STREET Log of Boring 8-5 San Francisco, California 
PAGE 3 OF 4 

SAMPLES LABORATORY TEST DATA 

>-
.c I <9 

~ 0 g> u: "ii'- z--I- -., MATERIAL DESCRIPTION "' u: ·u; LL 
Q) _J 

-.c c: 
"' ~ 

0.. .!!! Q) 0 o rn- ~g c: c: ::> ~ a. f- .2 ·c: <7 
~~ mu w a. a. E a. ., I 

[ai :3 "' ~ ~ Q) ~~ en - Cl <n 0 ., en~ f-

~~~ c: 
~"' u: c: en en z ::; 

0 .!l OJ.!l z 0 ~.!l (.) _J Q) _J (.) Cl _J .c en 

CLAY with SAND (CL) (continued) 
61- SPT 8 -

62- -
63- -
64- -

CL 
65- -

66- -
67- -
68- -

69-
CLAYEY SAND (SC) 

70- green-gray, medium dense, wet -
S&H 19 32.2 87 71- -

72- -
SC 

73- -

74- -
75- -

76- v SIL TY SAND (SM) 
77- yellow-brown, dense, wet -
78- -

79- -

80- -

S&H 37 
SP -81-

82- -

83- -

-"' 84-
~ 

85- -
f-
Cl 
<9 86- / SAND (SP) a:: 
f-

gray, very dense, wet --, 87-a. 
<9 
cj 

SP -
Ci 

88-
I'-

"' ;;; 89- -
<9 
0 90 _J 

I 

Treadwell&Rollo 
(.) 
LU 
f-
0 
LU 

Project No.: I Figure: <9 

A-6c 
f-

3157.01 en 
LU 
f-



PROJECT: 301 MISSION STREET Log of Boring B-5 San Francisco, California 
PAGE 4 OF 4 

SAMPLES 
LABORATORY TEST DATA 

>-:r: (!) 
£ I- ~ ~ Q) -"' 0 

MATERIAL DESCRIPTION g> LL - Q)cfl. ~u: a. "' __J 

-"" C> u: 
~ c. I- .2 0 

o rn- c: 
~& "' ~ 2 "E c: :J w c. c. 

E ~~ J: 
"'c:"' ·c: CT 

.~ ~ Ol(.) Cl ~~ "' I-
c."' "' 'E ~ en - ~-6 ~ c Oil :J ~~~ ~"' LL en en z 0 .0 "'.0 ::;: 0 c:-.o (.) __J Q)__J (.) c--' .I:: en 

SPT I.di 150/6' SAND (SP) (continued) 
91- -

92- -
SP 

93- -
94- -
95- v CLAYEY SAND (SC) 
96- green-gray, very dense, wet -
97- -

98- SC -

99- -

100-
~ 

-
SPT 50/3' 

101-

102- -

103- -

104- -

105- -

106- -

107- -

108- -

109- -

110- -

111- -

112- -

113- -

"' 114- -
~ 

115- -
I-
Cl 
(!) 116- -0:: 
I-..., 117- -"-
(!) 
cj 

118- -i5 
r--

"' ;;; 119- -
(!) 
0 120 __J 

J: 
Boring terminated at 101.0 feet below ground surface. 1 S&H blow counts converted to SPT N-Values using a TreadwelERollo 

(.) 
w 

Boring backfilled with cement grout. factor of 0.6. I-
0 Groundwater obscured by drilling method. 2 Elevations based on San Francisco City datum. w 
(!) 

Project No.: I Figure: I-
3157.01 A-6d en 

w 
I-



"' e 
"' ;:; 
r-
0 
Cl 
Cl'. r-
...., 
D.. 
Cl 

"' 0 ,,... 
"' 
"' 
Cl 
0 
...J 

J: 
u 
w r-
0 
w 
Cl 
r-en 
w r-

PROJECT: 301 MISSION STREET 
San Francisco, California Log of Boring B-6 

PAGE 1 OF 7 

Boring location: See Site Plan, Figure 2 

Date started: 5/12/04 I Date finished: 5/13/04 

Drilling method: Rotary Wash 

Hammer weighUdrop: 140 lbs./30-inches I Hammer type: Safety 

Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Shelby Tube (ST) 

SAMPLES 
J: 

5: 
~ 

MATERIAL DESCRIPTION ~ 
.!!! " " -., 
a. a. a. r- .2 w 

0 
~ E ,., E 

"'r- "' 
D.."' 
en~ 

0 
...J 
0 
J: 
!:: t--~~~~~~~~~~~~~~~~~-::--~~~~~ 

Ground Surface Elevation: +4 feet 2 en en z ...J 

GRAVEL with SAND (GP) '~ 
1- gray brown, dry, with concrete and brick debris -

2- -

3- -

4- -

5- -
GP 

6- -
7- -
8- ....I -

....I 

9- u::: -
10- -

11-
6-feet-thick Concrete Slab 

12- -

13- -

14- -

15-

16-

17-
CLAY (CH) 

18- gray, soft, wet, with shells, sand and silt 

19-

20-

21-

22-

23-
CH 

24-

25-

26- S&H 2 -
27- -
28- -
29- -

30 

Logged by: R. Reindl 

LABORATORY TEST DATA 

~ .<: 

~ g>oo 
a." " ~ii>.-

TreadwelERollo 
Project No.: Figure: 

3157.02 A-7a 



PROJECT: 301 MISSION STREET Log of Boring B-6 San Francisco, California 
PAGE 2 OF 7 

SAMPLES LABORATORY TEST DATA 

>-
.c I (.!) 

I- ~ 0 
MATERIAL DESCRIPTION -~~~ g> u: .... .i!--~ C1l 

Q) -., _J 

- .c l'i 
·u; LL a.. 

~ a. I- .2 0 o a ... ~g "' .., c: :J w a. a. 
E a. " :r: 

"c:"' ~ fil~ ~~ ~ 
c: 

"U Cl ~~ Ul ~ I- a." Q) ui_ 2 0 U; " ~$t- ~"' u: c: Ul Ul z :::; 
0 ~ .c 

" .c z 0 2::--" (.)a. _J Q) _J (.) 0 _J .c 
Ul 

CLAY (CH) (continued) 
31- -

32- -
33- -

34- -
35- -
36- -

37- -
CH 

38- -
sandy, gravelly cuttings from 38 to 42 feet 

39- -
40- -

41- -

42- -
less sand and gravel in cuttings from 42 to 45 feet 

43- -
44- -

45-
~50/ v SAND (SP) SPT 6" gray, very dense, wet, fine grained 46- -

47- -

48- -

49- -

50- -

51- -

52- SP -

53- -

54- -

"' 
~ 55- -

I- 56-0 -
(.!) 

er' 
57- -I-

...., 
a. 
C!l 58-N -
0 ,_ 
"' 59-"' kH CLAY (CH) (.!) 
0 60 _J 

:r: 

TreadwelERollo 
(.) 
w 
I-
0 
w 

Project No.: I Figure: 
(.!) 

A-7b 
I-

3157.02 Ul 
w 
I-



PROJECT: 301 MISSION STREET Log of Boring B-6 San Francisco, California 
PAGE 3 OF 7 

SAMPLES LABORATORY TEST DATA 

>-
I (!) 

£ 
~u: 

I- ~ -., 0 

MATERIAL DESCRIPTION g> ~ u: g> u: ;ft. ~ Q) 
Q) ..J 

- .c "E 
a. 
~ Ci I- _;i 0 

0 Ci-
~m~ 

~ O" "' i: c:" w a. a. 
E a. C1J :c 

Q) c:"' -"' ~~ ~ ~ 
a>u 0 ~~ "'~ !:: a. IJ.) ~ "'- u:: 0 U; 

C1J 

8£:9 ~"' "' "' z ..J 
~<75 "'-" z 0 1:'-" Ql..J u o-' .c 

"' 

CLAY (CH) (continued) 
61- S&H 2 gray, soft, wet -
62- -

63- -

64- -

65- CH -
66- -

67- -

68- -

69- -
70-

/ SAND (SP) 
71- gray, very dense, moist, fine grained -
72- -
73- -
74- -

75- -
~65 76- SPT -

77- -
78- -
79- -
80- SP -
81- -
82- -
83- -
84- -

"' ~ 85- -
I- -0 86-
(!) 

a'. -I- 87-..., 
0.. 

-
(!) 

88-.,_; 
0 ..... 
"' ;;; 89- -
(!) 
0 90 ..J 

:c 

TreadweH&Rollo 
u 
w 
I-
0 
w 

Project No.:
3157 

.o
2 

I Figure: 
(!) 

A-7c 
I-

"' w 
I-



PROJECT: 301 MISSION STREET Log of Boring 8-6 San Francisco, California 
PAGE 4 OF 7 

SAMPLES 
LABORATORY TEST DATA 

>-:c (!) 
5 

~u: 
I- li' -., 0 

MATERIAL DESCRIPTION Cl it ~u: ;Ji. ~CD Q) _J 

-.c 
e! 

c.. 
~ c. f- .2 0 

0 Ci- c: .,. ~g "' -E c: :J w a. a. 
J: 

Q) c:"' ·c: 
.~ ~ :J mu ~~ E a. ., 

~~~ '<= en en_ iii ~ ~~ 
Cl ., en:::;- f-

c: '" ~"' LL. en en z :::; 
f- iii 0 .a ., .a z 0 (.) _J Q) _J (.) 0 _J 

.!: 
en 

SAND (SP) (continued) 
91- -
92- SP -

grades with clay and dark brown organics 
93- -

94- v SAND (SP) -
SP gray, dense, wet, fine grained 

95- S&H 33 
~ -- CLAY (CH) 96- -

dark gray, stiff, wet 
97- -
98- CH -

99- -

100- v CLAY with SAND (CH) 
101- greenish-gray, stiff, wet, with trace of sand -
102- -
103- -

104- - 100 -
psi 

-105- ST 
to 

TV 400 •. 350 
106- psi >- -- < 

..J 107- 0 -

>-
108- < -

ID 
Cl 

-109- ..J 
0 

110- CH -

~100 -111- ST to 40.3 82 200 
TV 1,500 112- psi -

113- -

114- -

"' ~ 115- -

b 116- -
(!) 

~ 117- -..., 
a. 
~ 118- -
0 
r-. 

~ 119- -

'' (!) 

g 120 
J: 

TreadweH&Rollo 
(.) 
w 
f-
0 
w 

Project No.:
3157

. 
02

1 Figure: 
(!) 

A-7d 
f-
en 
w 
f-



PROJECT: 301 MISSION STREET Log of Boring 8-6 San Francisco, California 
PAGE 5 OF 7 

SAMPLES LABORATORY TEST DATA 

>-
I {!) 

£ I- ~ -., 0 

MATERIAL DESCRIPTION Cl i'.L g> u:: - a>"# ·~U: _9i CD 
Q) ...J 

-r a. 
~ a. f- .;;! 0 

0 C» .... c: 
CT ~& "' ~ .a "E- c:"' w a. a. 

E a. "' :c 
Q) c:"' ·;: 

en ~~ mu ~~ a. Q) ~ "" en - ~"' Q) 

~~ 
Cl "' en :::r t: 

~i;5 
c: <n ~"' U: ~~§ en en z ...J 0 .c "'.c (.) ...J Q)...J (.) o-' r 

en 

100 CLAY with SAND (CH) (continued) j' 

121- to -
42.9 78 ST 200 

122- psi - TV 1,400 .... 
123- dark gray, trace organics, no sand -
124- -
125- -
126- -

127- -
128- -
129- -
130- .... -

100 
- 42.3 79 131- ST to 

Consolidation Test, See Figure B-1 200 
132- psi - TV 1,400 -
133- -

>-
134- :'.S -

0 

135- CH >-< -
m 

136- Cl -
...I 
0 

137- -
138- -
139- -
140- - -

100 
-141- ST to 41.6 82 200 

142- psi - TV 1,600 -143- -
144- -

"' ~ 145- -

f- 146- -0 
{!) 

a:: 
147- -f-

...., 
a. 
{!) 

148- -.,.; 
0 ,.._ 

"' c;; 149- -
ilr {!) 

0 150 ...J 

:c 

TreadweH&Rollo 
(.) 
w 
b 
w 

Project No.:
3157 

_
02

1 Figure: 
{!) 

A-7e 
f-en 
w 
f-



...., 
a_ 
t? 

~ 
;;; 
t? 
0 
..J 

:c 
(.) 
w 
b 
w 
t? 
I-

"' ~ 

PROJECT: 

SAMPLES 

>-
I t? 
I- 'fil' 0 
a. ~ Q) 

Q) -., ..J 

w ~ a. a. a. I- .2 0 
E a_"' :c 

Cl 
E ,., 

"'>, !:: "' I- "' "' "' z ..J 

100 
151- to ST 225 
152- psi -153-

154-

155-

156-

157-

158-

159-

160- - 100 
161- to ST 200 
162- psi 

"""" 163-

164-

165- CH 

166-

167-

168-

169-

170- - 100 
171- to ST 250 
172- psi ... 
173-

174-

175-

176-

177-

178-

179-

180 

301 MISSION STREET Log of Boring 8-6 San Francisco, California 
PAGE 6 OF 7 

LABORATORY TEST DATA 

£ 
·~CL MATERIAL DESCRIPTION -.s::: "' it g> u:: - m'#. oo,_ c 

~g "' ~~~ ·c: c:r c ::J 
Q) c"' 

~ ~~ Ol(.) a. Q) Q) 'E ~ <n 0 <n ,.,~1- u: ~-a E 
I-en 0 .a "'.a :;; 0 c:-.a (.) ..J Q)..J (.) o-' .<:: 

"' 

CLAY with SAND (CH) (continued) 
~ 

-

- TV 1,700 

-
-
-
-
-
-

-
-

-

- TV 2,000 

-
>-
c( 
...J -
0 

~ -

c -...J 
0 

-

-
-
-

- 45.3 76 Consolidatation Test, See Figure 8-2 
- TV 2,700 

-
-

sandlense 
-
-

-
-

green gray, hard, wet, trace sand and organics 
-

' 
TreadweH&Rollo 

Project No.: 
3157.02 

Figure: 
A-7f 



PROJECT: 301 MISSION STREET Log of Borin~ B-6 San Francisco, California 
PAGE 7 OF 7 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

£ f- ~ ~., 
0 

MATERIAL DESCRIPTION °'- - Q)'$. ~u: a.. ~Ill .!!! _J 

-.<= ~ ~ u: C: LL w ~ a. a. a. f- _;:! 0 
o rn-

~~~ ~g "' ~5-E c: :i 
~~ E a. "' J: 

Q) c:"' .~ ~ .a 1ii Q) <>u 0 "' en~ f- a. Q) Q) en - ~~ en :J ~tl~ c: Q)"' ~"' LL ~~§ en z 0 ~ .0 "'.0 (.)a. _J Q) _J (.) 0 _J .<= 
en 

[I lUU CLAY (CL) (continued) j, 
ST to - 36.9 87 181- 400 

psi very stiff TV 2,250 
182- -
183- -

184- -

185- -

186- -

187- -. 
188- > -c( 

..J 

189- 0 -
> CH c( 

190- m -
c 

33.3 89 S&H 36 hard ..J 
191- 0 -

192- -

193- -

194- -

195- -
196- -

197- -

198- -,, 
199-

ii:' CLAY (CL) 
200- dark brown, hard, wet -30/ S&H 3.5" ~ SAND (SP) r-201- r\ dark brown verv dense wet 
202- -

203- -

204- -
"' ~ 205- -
f- 206-0 -
(!) 

Ii 
207- -f-..., 

a. 
(!) 

208- -N 
0 ,._ 
"' c;; 209- -
(!) 
0 210 _J 

J: 
1 S&H blow counts converted to SPT N-Values using a (.) Boring terminated at 200.75 feet below ground surface. 

Treadwell&Rollo w 
f- Boring backfilled with cement grout under the factor of 0.6. 
0 observation of the SFDPH. 2 Elevations based on San Francisco City datum. w 
(!) Groundwater level was obscured by drilling method. Project No.: Figure: f-

3157.02 A-?g en 
w 
f-



(!) 

g 
:i: 
(.) 

~ 
w 
(!) 

~ 
w 
f-

PROJECT: 301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 1 OF 8 

Boring location: See Site Plan, Figure 2 Logged by: L. Bedolla 

Date started: 5/14/04 I Date finished: 5/17/04 

Drilling method: Rotary Wash 

Hammer weighUdrop: 140 lbs./30-inches I Hammer type: Safety LABORATORY TEST DATA 
Sampler: Sprague & Henwood (S&H), Standard Penetration Test (SPT), Shelby Tube (ST) 

£ 
SAMPLES >- - .c g>~U:: g> u:: ... ~~ 

'(i.i lL :c (!) 

MATERIAL DESCRIPTION 01J:, ..... 
~~~ ~g "' ~ ~ c: :J I- ~ 0 Q) c:"' -~~ .3 "U c.. ~ Q) 

Q) -., -' a. Q) Q) (/)-

"' ~ 0 U; 
~ c. f- .3 0 >. ~ f- 8£:9 ~"' u. w a. a. 

E a. "' :i: f- en "'.a z 0 ~.a 

~~ Q)-' (.) 0-' Cl "' (/)~ f- .c 
(/) (/) z :::; Ground Surface Elevation: +4 feet 2 (/) 

SAND with GRAVEL (SP) a 
1- gray brown, loose, dry, with brick and concrete -

2- -

3- -

4- -

5- -
SP 

6- -

7- -
8- -
9- ...J -

...J 

10- ii: -
11-

12-inches-thick Concrete Slab 

12-
SIL TY SAND (SM) 

13- dark gray, medium dense, wet, with brick -

14- -
SM 

15- -

16- S&H 11 -- I'-... 17-
CLAY (CH) 

18- CH black, soft to medium stiff, wet, with rubble and -
~ 

organics 
' 19-

CLAY (CH) 
20- gray, soft to medium stiff, wet, trace sand and shells -
21- -
22- -
23- -
24- -

CH 
25- -
26- -
27- -
28- -
29- -

30 

TreadwelEcffollo 
Project No.: Figure: 

3157.02 A-Ba 



PROJECT: 301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 2 OF 8 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

.<= I- 'iii' -., 0 
MATERIAL DESCRIPTION "' Li'. ~u: "if. ~u: a. .!!l Q) 

Q) ..J 

-£ c: 
"' ~ ~ a. f- .2 0 o rn- ·;: CT ~~ "E c: :J w a. a. 

E a.."' J: 
Q) c:"' 

"' -~~ fJ ~ 
OJ(.) ~~ en:::- !:: a. Q) Q) "' "'- OU; Cl "' ~'75~ c: "iii (a~ LL. "' "' z ..J 0 .0 z 0 c:-.o (.) ..J Q)..J (.) o..J .<= 

"' 

CLAY (CH) (continued) 
31- -

32- -

33- CH -

34- -
35- - -

100 I'-._ 
36-

ST to SIL TY SAND (SM) 200 
37- psi gray, medium dense, wet -..... -38- -

SM 
39- -

40- -

41-
f'...... 

CLAY with SAND (CH) 
42- gray, medium stiff, wet, trace shells -

43- -
44- -

45- -
no sand 

46- -

47- -
48- -

with sand 
49- -

50- -
CH 

51- -

52- -

53- -
54- -

"' ~ 55- -
S&H 4 - TV 800 f- 56-c 

(!) 

a: 
57- -f-

...., 
a.. 

-(!) 
58-C'i 

0 ..... 
"' ;;; 59- -
(!) 
0 60 ..J 

J: 

TreadweH&Rollo 
(.) 
w 
f-
0 
w 

Project No.: I Figure: 
(!) 

A-Bb 
f-

3157.02 "' w 
f-



(!) 

g 
:i:: 
(.) 

~ 
w 
(!) 

f­en 
w 
f-

PROJECT: 

SAMPLES 

I 
~ I-

~ Q) 
-., a. _gi 

~ a. f- .2 UJ a. a. 
~~ E a.."' 

Cl "' en~ en en z 

61-

62-

63-

64-

65-

66-

67-

68-

69-

70-

71- S&H 33 

72-

73-

74.-

75-

76-

77-

78-

79-

80-
30/ S&H 6" 81-

82-

83-

84-

85-

86-

87-

88-

89-

90 

>-
(!) 
0 
_J 

0 
:i:: 
f-
::; 

CH 

"-.. 

CL 

SM 

CL 

301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 3 OF 8 

LABORATORY TEST DATA 

f; 

MATERIAL DESCRIPTION Cl Li'. ~Li: "#- ~~ 
- .c 'ii) u. 
o rn- c 

g& "' ~ ·c: CT c: c :J 
Q) c"' ~ ~~ ~ ID(.) a. Q) Q) 'E ~Ul ~ c Ul ~b>~ "' u: 0 .a "'.a z 0 e:-.a (.) _J Ql _J (.) c _J .c en 

SANDY CLAY (CH) 
dark gray to black, medium stiff to stiff, wet -

-
-
-

SANDY CLAY (CL) 
green gray, stiff, wet -

-

SIL TY SAND (SM) 
yellow brown, dense, wet, pockets of clayey sand and -
cemented sand 

-
gray 
yellow brown -

-
-
-

-
-
-
-
-
-
-

very dense 
-
-
-
-

-
-

CLAY with SAND (CL) ~ } olive gray, medium stiff to stiff, wet Ill 

~ 

TreadweH&Rollo 
Project No.: Figure: 

3157.02 A-Sc 



PROJECT: 301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 4 OF 8 

SAMPLES LABORATORY TEST DATA 

>-
.r::; J: (!) 

I- ~ 0 
MATERIAL DESCRIPTION g> ~ u: ~u: <JI. ~-Q) ~., _J 

-.r::: 
~ 

"(;)LL c.. 
~ 

.£! Q) a. I- .2 0 om- ·- ::J 0- ~g V> "E c: :::J w a. a. 
E a. l1l :c 

Q) c: V> 

~m~ -~ ~ c1l ~ 
a>u E"' a. Q) Q) en - 0 Ul Cl l1l I- l1l en~ I-

,,_~1- ~ V> u. en en z ::::; 
I- ii5 0 ~ .0 l1l .0 z 0 c:- .0 u a. _J Q) _J u 0 _J .r::; 

en 

100 CLAY with SAND (CL) 
·~ -91- ST to 

400 ~ 92- psi 
SIL TY SAND (SM) -93- SM dark gray, medium dense to dense, wet -

~ 94-
SANDY CLAY (CL) 

95- olive gray, stiff, wet -
CL 

96- -
97-

CLAY (CL) 
98- dark gray, stiff, wet -
99- -

100- - -
100 with silt and fine sand -101- to 33.7 90 ST 200 

102- psi - TV 950 
i-

103- -
104- ~ -

0 
>- -105- c( 
ID 

106- 0 -..J 
0 

107- ,' -

108- -
CL 

109- -
110- -

~100 - 40.2 80 111- ST to 
less silt and no fine sand 180 

112- psi - TV 800 Consolidation Test, See Figure B-3 
113- -
114- -

"' ~ 115- -

b 116- -
(!) 

~ 117- -..., 
a. 
::'l 118- -
0 
r-.. 

"' ;;; 119- -,, (!) 

g 120 
:c 

Treadwell&Rollo 
u 
w 
I-
0 
w 

Project No.: l Figure: 
(!) 

A-8d 
I-

3157.02 en 
w 
I-



PROJECT: 301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 5 OF 8 

SAMPLES 
LABORATORY TEST DATA 

>-
I (!) 

£ 
~-

I- 'm' 0 
MATERIAL DESCRIPTION Cl i'.L g1 LL - Q'l";f!.. c.. .!! Q) 

Q) -., ...J 

- .c c: 
~g "' ~.a "E 

·u; u. 
~ a. t- .2 0 ocn- ·c; C" c: :J w a. a. 

E a. "' :c 
Q) c:"' 

"' "' -~ °' - "'Q) 
mu Cl ~~ "' "'=? t-

~~~ c: Ul ~ U> u. ~~§ ~~ "' "' z :::; 
t- iii 0 .c "'.c (.) ...J Q)...J (.) o-' .c 

"' 

100 CLAY (CL) (continued) j~ 

121- to - 41.3 81 ST 200 
122- psi - TV 900 -123- -
124- -
125- -
126- -
127- -
128- -
129- -

130- - -
100 

-131- ST to 43.1 79 200 
132- psi - TV 1,200 

""" 133- -
>-

134- :5 -
0 
>-135- <C -
m 

136- c -
...J 
0 

137- -

138- -
139- -
140- -

~100 -141-
ST to 

200 
142- psi - TV 1,300 

143- -
144- -

"' -~ 145-;:: 
t- 146- -0 
(!) 

0:: 
-t- 147-..., 

a. 
-

(!) 148-C\i 
0 .... 
"' "' 149- -

, ' (!) 
0 150 ...J 

:c 

TreadwelERollo 
(.) 
w 
t-
0 
w 

Project No.:
3157 

_
02

1 Figure: 
(!) 

A-8e 
t-
"' w 
t-



(!) 

g 
:i: 
(.) 

~ 
0 
w 
(!) 

f­
U) 
w 
f-

PROJECT: 

SAMPLES 

I 
I- 'al' ~ c... ~"' " 

~., 

~ Ci f- .2 w a. a. E Cl. l1I 
0 ~~ l1I U) ~ 

U) U) z 

100 
151- ST to 

225 
152- psi -153-

154-

155-

156-

157-

158-

159-

160- -
100 

161- ST to 
200 

162- psi -
163-

164-

165-

166-

167-

168-

169-

170- -
100 

171- ST to 
200 

172- psi -
173-

174-

175-

176-

177-

178-

179-

180 

>-
(!) 
0 
...J 
0 
:i: 
!::: 
...J 

CL 

301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 6 OF 8 

LABORATORY TEST DATA 

.c 

MATERIAL DESCRIPTION - .c 
Cl Li: g> u: - Q)~ ~u: 015>- c: 

"" ~~ "' ~ .a "E- c: :J 
"c:"' 

·c: 
~ -~ ~ "U a."' " "' U) - ~-6 ~ ~~~ c: 

ffi~ u. ~:8 0 .0 :;;: 0 (.) ...J O)...J (.) o-' .c 
U) 

CLAY (CL) (continued) j 

Consolidation Test, See Figure B-4 
- 42.4 78 

- TV 1,500 

-
-
-
-
-

-
-

I -
-

44.1 77 
- TV 1,900 

-
> 
c( 
...I -
0 
> 
c( -
m 
c -...I 
0 

-
-
-
-

green gray, very stiff, wet, trace sand and organics 
-
- TV 2,200 

-
-
-

-
-
-

-
, f 

TreadweH&Rollo 
Project No.: Figure: 

3157.02 A-8f 



PROJECT: 

b 
CJ 
a:: 
f-

:r: 
I- :a;-c.. 
w ~ 
Cl 

181-

182-

183-

184-

185-

186-

187-

188-

189-

190-

191-

192-

193-

194-

195-

196-

197-

198-

199-

200-

201-

202-

203-

204-

205-

206-

207-

'208-

..., 
0.. 
CJ 

~ 
;;; 
CJ 
g 
:c 
u 
w 
f-
0 
w 
CJ 
f­en 
w 
f-

209-

210 

SAMPLES 

-"' ~ Q) " a. a. a. f- .2 
E o.. ro 

~~ ro en~ 
en en z 

150 

ST to 
200 
psi -

-
Oto 

ST 150 
psi 

-

-
Oto 

ST 300 
psi 

-

>-
CJ 
0 
..J 
0 
:c 
!= 
..J 

CL 

~ 

CL 

~ 

SM 

301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 7 OF 8 

LABORATORY TEST DATA 

£ 
MATERIAL DESCRIPTION -~ 

Cl u: g> u: '#. ·~LL 
a rn- c 

~~ U> ~ "E ·;:: tT c" "'c U> 

"' ~ -~~ ~ ~ 
<llU 

a."' "' 
en_ 0;;; 

~in~ c ~ U> "-0 .a ro .a z 0 ~.a u ..J <IJ..J u o-' ~ en 

CLAY (CL) (continued) h 
gray -

- TV 2,700 

-
-
-
-
-
-

>-
~ -
0 
>-
<( -
m 
c - 36.7 85 

Consolidation Test, See Figure 8-5 ...J 
0 

- TV 2,400 

-
-
-

-
-
-
-

SANDY CLAY (CL) 
gray brown, very stiff, wet, trace organics -

- TV 2,300 

-
-
-
-

-

SIL TY SAND (SM) 
gray, very dense, wet, trace organics -

TreadweH&Rollo 
Project No.: Figure: 

3157.02 A-8g 



PROJECT: 301 MISSION STREET Log of Boring B-7 San Francisco, California 
PAGE 8 OF 8 

SAMPLES LABORATORY TEST DATA 

>-
J: C!J 

£ I- 'fil' ~., 
0 

MATERIAL DESCRIPTION g> u: ";/!. ~ a.. ~ Q) 
Q) _J 

-~ g1 ~ u: 
~ a. I- .2 0 0 c;, ...... ~g "' Li! "E "' w a. a. ·-::JC"' c 

~~ E a. "' I 
Q) c"' .g ~ ~ -~ ~ ~ 

Q) Cl "' en::;- I- a. Q) Q) en - ~ 0 en :::; >.~I- ~"' u. en z 
i- en 0 ~.a "'.a z 0 ~ u a. _J Q) _J u 0 ~ 

en 

S&H JU/ SIL TY SAND (SM) (continued) 
3" 

211- -

212- -

213- > -
SM 

214- -

215- -

216- -
217-

CLAY (CL) 
218- gray, hard, wet -

CL 
219- -
220-

221- -

222- -
223- -
224- -
225- -
226- -

227- -

228- -
229- -
230- -
231- -
232- -
233- -
234- -

"' e 235- -g 
I- 236-0 -
C!J 

~ 237- -..., 
a. 
~ 238- -
0 
r--

~ 239- -
C!J 

g 240 
I 

1 S&H blow counts converted to SPT N-Values using a u Boring terminated at 220 feel below ground surface. 

TreadweH&Rollo w 
I- Boring backfilled with cement grout under the factor of 0.6. 
0 observation of the SFDPH. 2 Elevations based on San Francisco City datum. w 
C!J Groundwater level was obscured by drilling method. Project No.: I Figure: I-

3157.02 A-8h en 
w 
I-



UNIFIED SOIL CLASSIFICATION SYSTEM 

Major Divisions Symbols Typical Names 

0 GW Well-graded gravels or gravel-sand mixtures, little or no fines 0 
C\I Gravels Ill . 

-0 
(More than half of GP Poorly-graded gravels or gravel-sand mixtures, little or no fines ·o c 

en A coarse fraction > GM Silty gravels, gravel-sand-silt mixtures al'§ CD no. 4 sieve size) c Ill.!::! GC Clayey gravels, gravel-sand-clay mixtures ·cu o ~ 
........ > 

SW Well-graded sands or gravelly sands, little or no fines CJ (ii CD 
ch ..c "Ci) Sands 
Ill c 

(More than half of SP Poorly-graded sands or gravelly sands, little or no fines ... ell 
111 ..c o- coarse fraction < SM o~ Silty sands, sand-silt mixtures 

0 no. 4 sieve size) .s SC Clayey sands, sand-clay mixtures 

111=~ ML Inorganic silts and clayey silts of low plasticity, sandy silts, gravelly silts 
= 5l l!l Silts and Clays 
~15·00 LL=<50 CL Inorganic clays of low to medium ·plasticity, gravelly clays, sandy clays, lean clays 
"1::J .,._ CD 
GI (ii ii; OL Organic silts and organic silt-clays of low plasticity c ..c ·-
·- c en f! ell 0 MH Inorganic silts of high plasticity CJ ..c 0 

I - C\J Silts and Clays 
GI ~ 0 CH Inorganic clays of high plasticity, fat clays 
c 0 c LL=> 50 

u::: .s v OH Organic silts and clays of high plasticity 

Highly OrQanic Soils PT Peat and other highly organic soils 

SAMPLE DESIGNATIONS/SYMBOLS 

GRAIN SIZE CHART 
Sample taken with Sprague & Henwood split-barrel sampler with 

Range of Grain Sizes ~ a 3.0-inch outside diameter and a 2.43-inch inside diameter. 

Classification U.S. Standard Grain Size Darkened area indicates soil recovered 

Sieve Size in Millimeters [4] Classification sample taken with Standard Penetration Test 
Boulders Above 12" Above 305 sampler 

Cobbles 12" to 3" 305 to 76.2 [I 
Gravel 3" to No. 4 76.2 to 4.76 

Undisturbed sample taken with thin-walled tube 

coarse 3" to 3/4" 76.2to19.1 

~ fine 3/4" to No. 4 19.1to4.76 
Disturbed sample 

Sand No. 4 to No. 200 4.76 to 0.074 
coarse No. 4 to No. 10 4.76 to 2.00 [!] medium No. 10 to No. 40 2.00 to 0.420 Sampling attempted with no recovery 
fine No. 40 to No. 200 0.420 to 0.074 

Silt and Clay Below No. 200 Below0.074 rn Core sample 

SL Unstabilized groundwater level I . 
Analytical laboratory sample 

I Stabilized groundwater level [IIJ - Sample taken with Direct Push sampler 

SAMPLER TYPE 

c Core barrel PT Pitcher tube sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube 

CA California split-barrel sampler with 2.5-inch outside 
diameter and a 1.93-inch inside diameter S&H Sprague & Henwood split-barrel sampler with a 3.0-inch 

outside diameter and a 2.43-inch inside diameter 
D&M Dames & Moore piston sampler using 2.5-inch outside 

diameter, thin-walled tube SPT Standard Penetration Test (SPT) split-barrel sampler with 
a 2.0-inch outside diameter and a 1.5-inch inside diameter 

0 Osterberg piston sampler using 3.0-inch outside 
diameter, thin-walled Shelby tube ST Shelby Tube (3.0-inch outside diameter, thin-walled tube) 

advanced with hydraulic pressure 

301 MISSION STREET 
San Francisco, California CLASSIFICATION CHART 

Treadwell&Rollo Date 01/12/051 Project No. 3157.02 I Figure A-9 
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Environmental Boring Logs 
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PROJECT: 301 MISSION STREET Log of Boring TR-1 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C. Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weighUdrop: --- I Hammer type: ---
Sampler: ---

SAMPLES 'E >-
I (!) 

MATERIAL DESCRIPTION I- 'al' c:-- a. 0 
Ol -9' ...J a. 

~ Sample a. ~c: Ol U> 0 w > Ol 

~ E 0 ::i 8 -5 :c 
Cl Number - 0 f-"' mu ~-e. 0 :::; CONCRETE SLAB en 

Concrete core to 6-inches, rubber membrane 1 /4" thick, second concrete slab to 

1- total of 13-1 /2" 

SP SILTY SAND 
2- v - brown moist with brick fraaments FILL -

SAND 
3- SP '51- grey, wet -

TR-1-3.5 
Groundwater encountered at 3 feet 

TR-1-4.0 4-

5- -
6- -

7- -

8- -

9- -

10- -

11- -

12- -

13- -

14- -

15- -

16- -

17- -
18- -

19- -

20- -

21- -

22- -
23- -
24- -

25- -

26- -

27- -

28- -
29- -

30 
Boring terminated at 4.0 feet. 

Treadwel~ollo Boring backfilled with bentonite grout mix. 
Groundwater encountered at 3.0 feet. 

Project No.: I Figure: 
3157.01 B-1 
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PROJECT: 301 MISSION STREET Log of Boring TR-2 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C. Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weight/drop: --- I Hammer type: ---
Sampler: ---

SAMPLES 'E >-
I Cl 

MATERIAL DESCRIPTION t- 'fil' <:-- "- 0 
a. ~ .e, ..J 

~ Sample "- "c ""' 0 
UJ >" ::;: E 0 :J 0 .c :c 
Cl Number - 0 0 0 > f-"' mu en &§. 0 ::::; CONCRETE SLAB 

16-inch concrete slab 
1- -

SP 
~ 

SILTY SAND 
2- v brown loose with brick fraaments FILL r 

SAND 
3-

TR-2-3.5 SP grey, loose, wet, fine-grained -

4- TR-2-4.0 moundwater encountered at 2 feet. 

5- -
6- -
7- -
8- -
9- -

10- -
11- -
12- -
13- -

14- -
15- -
16- -
17- -
1a.:... -
19- -
20- -
21- -
22- -
23- -
24- -
25- -
26- -
27- -
28- -
29- -
30 

Boring terminated at 4.0 feet. 

Treadwell&Rollo Boring backfilled with bentonite grout mix. 
Groundwater encountered at 2.0 feet. 

Project No.:
3157 

.0
1 

I Figure: 
B-2 
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PROJECT: 301 MISSION STREET Log of Boring TR-3 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C. Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weight/drop: --- I Hammer type: ---
Sampler: ---

SAMPLES 'E >-
I (.!) 

MATERIAL DESCRIPTION I- :a;- c:-~ 
a. 0 

Q) -9' ...J a. 
~ a. ~;: Q)"' 0 w Sample > Q) ::;: E 0 :J 8 ti I 

0 Number - 0 > I-"' mu en a>.~ 0 :::; CONCRETE SLAB a::-

1 0-inch layer of concrete 
1-

SP SILTY SAND 
2- brown moist with brick fraqments FILL 

SAND 
3-

TR-3-3.5 SP grey, dense, dry, trace of clayey sand -
4- TR-3-4.0 

5- -
6- -
7- -
8- -
9- -

10- -
11- -
12- -
13- -
14- -
15- -
16- -
17- -
18- -
19- -
20- -
21- -
22- -
23- -
24- -
25- -

26- -
27- -
28- -
29- -

30 
Boring terminated at 4.0 feet. TreadwelERollo Boring backfilled with bentonite grout. 
Groundwater not encountered during drilling. 

Project No.:
3157

_
01 

I Figure: 
B-3 
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PROJECT: 301 MISSION STREET Log of Boring TR-4 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C. Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weighUdrop: --- I Hammer type: ---
Sampler: ---

SAMPLES E' >-:r: (!) 

MATERIAL DESCRIPTION I- 'ai' <:-- a. 0 
Q) ,3, ..J a. 

~ Sample a. " c: 
Q)"' 0 w > Q) 

~ E 0 :J 8 -5 :c 
Cl Number - 0 !:: ., "'u Q) -~ 0 CONCRETE SLAB VJ 

~- ..J 

8-inch concrete slab 
1- SAND -
2-

brown, then grey after 1-foot, loose, moist 
SP -

3- TR-4-3.0 'SJ_ -
TR-4-3.5 

4- -
5- -
6- -

7- -

8- -
9- -

10- -

11- -

12- -

13- -

14- -

15- -

16- -

17- -

18- -

19- -

20- -

21- -

22- -

23- -

24- -

25- -

26- -

27- -

28- -

29- -

30 
Boring terminated at 3.5 feet. 

TreadweH&Rollo Boring backfilled with bentonite grout. 
Groundwater encountered at 3.0 feet. 

Project No.:
3157 

.0
1 

I Figure: 
B-4 



.., 
0.. 
(!) 

Ul 

~ z 
Ul 
::;: 
z 
0 
0:: 
> z 
Ul 

t;; 
Ul 
I-

PROJECT: 301 MISSION STREET Log of Boring TR-5 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C.Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weighUdrop: --- I Hammer type: ---
Sampler: ---

SAMPLES 'E >-:r: (!) 

MATERIAL DESCRIPTION I- 'fil' ~-
Q. 0 

.!!1 .e, ...J c.. 
~ Sample Q. ~ c: Q)"' 0 w > Q) ::;: E 0 ::I 8 ii I - 0 > Cl Number "' Ol (.) I-

Cl) Q) -~ 0 :::; CONCRETE SLAB o::-

6-inch concrete slab 
1- SILTY SAND -

SP light-brown, moist, with brick fragments FILL 
2- -

3- TR-5-3.0 
SP SAND -

TR-5-3.5 \7 arev dense wet fine-arained ooorlv-araded -
4- -

5- -

6- -

7- -
8- -
9- -

10- -

11- -

12- -

13- -

14- -
15- -
16- -
17- -
18- -
19- -
20- -
21- -
22- -
23- -

24- -

25- -
26- -

27- -
28- -
29- -

30 
Boring terminated at 3.5 feet. 

Treadwell&Rollo Boring backfilled with bentonite grout. 
Groundwater encountered at 3.5 feet. 

Project No.: I Figure: 
3157.01 8-5 
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PROJECT: 301 MISSION STREET Log of Boring TR-6 San Francisco, California 
PAGE 1 OF 1 

Boring location: See Site Plan, Figure 2 Logged by: C. Keane 

Date started: 7/5/01 I Date finished: 7/5/01 

Drilling method: Hand Auger 

Hammer weight/drop: --- I Hammer type: ---
Sampler: ---

SAMPLES 'E >-:c: (!) 

MATERIAL DESCRIPTION I- 'al' ~-
0. 0 

D.. S! 
~ "E Q)"' 

,3, ...I 

~ Sample a. > Q) 

~ 
0 w E 0 :J 0 .c :c 

0 Number -o 0 0 !:: ., mu CJ.).~ 0 CONCRETE SLAB en a:~ ...I 

6-inch concrete slab 
1- SAND -

dark brown, loose, dry, fine-grained, poorly-graded with red brick 
2- -

3- -
4- ..J -

SP ..J 
LL 

5- -
black coal waste 

6- porcelain -

7- wood pieces -, . 
8- TR-6-8.0 

9- -

10- -

11- -

12- -

13- -

14:- -

15- -

16- -

17- -

18- -

19- -

20- -

21- -

22- -

23- -

24- -

25- -

26- -
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APPENDIXD 

PROBABILISTIC SEISMIC HAZARD ANALYSIS 

This appendix presents the details of our estimation of the level of ground shaking at the site 

during future earthquakes. Because the location, recurrence interval, and magnitude of future 

earthquakes are uncertain, we performed a probabilistic seismic hazard analysis (PSHA), which 

systematically accounts for these uncertainties. The results of a PSHA define a uniform hazard 

for a site in terms of a probability that a particular level of shaking will be exceeded during the 

given life of the structure. 

To perform a PSHA, information regarding the seismicity, location, and geometry of each 

source, along with empirical relationships that describe the rate of attenuation of strong ground 

motion with increasing distance from the source, are needed. The assumptions necessary to 

perform the PSHA are that: 

• the geology and seismic tectonic history of the region are sufficiently known, such 

that the rate of occurrence of earthquakes can be modeled by historic or geologic data 

• the level of ground motion at a particular site can be expressed by an attenuation 

relationship that is primarily dependent upon earthquake magnitude and distance from 

the source of the earthquake 

• the earthquake occurrence can be modeled as a Poisson process with a constant mean 

occurrence rate. 

To develop a site-specific design response spectrum for the project, we performed the following: 

• a PSHA to develop a uniform hazard response spectrum for 10 percent probability of 

exceedance in 50 years (475-year return period). This is consistent with the definition of 

the Design Basis Earthquake (DBE) in the 2001 San Francisco Building Code (SFBC). 

• development of horizontal recommended spectrum. 
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The rock spectrum for the hazard level was developed using the computer code EZFRISK 6.22 

(Risk Engineering 2004). The approach used in EZFRISK is based on the probabilistic seismic 

hazard model developed by Cornell (1968) and McGuire (1976). Our analysis modeled the 

faults in the Bay Area as linear sources, and earthquake activities were assigned to the faults 

based on historical and geologic data. The levels of shaking were estimated using rock 

attenuation relationships that are primarily dependent upon the magnitude of the earthquake and 

the distance from the site to the fault. 

Dl.O PROBABILISTIC MODEL 

In probabilistic models, the occurrence of earthquake epicenters on a given fault is assumed to be 

uniformly distributed along the fault. This model considers ground motions arising from the 

portion of the fault rupture closest to the site rather than from the epicenter. Therefore, we 

modeled the fault rupture lengths using fault rupture length-magnitude relationships given by 

Wells and Coppersmith (1994). 

The probability of exceedance, P e(Z), at a given ground-motion, Z, at the site within a specified 

time period, T, is given as: 

p e(Z) = 1 - e-V(z)T 

where V(z) is the mean annual rate of exceedance of ground motion level Z. V(z) can be 

calculated using the total-probability theorem. 

where: 

31570206.CAR 

V(z) =I vi Jf P[Z > z I m,r]fMi (m)fRilMi (r;m)drdm 
i 

vi = the annual rate of earthquakes with magnitudes greater than a threshold Mai 
. . 
m source i 

P [Z > z I m,r] =probability that an earthquake of magnitude mat distance r 

produces ground motion amplitude Z higher than z 
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fMi(m) and fRilMi(r;m) =probability density functions for magnitude and distance 

Z represents peak ground acceleration, or spectral acceleration values for a given frequency of 

vibration. The peak accelerations are assumed to be log-normally distributed about the mean 

with a standard error that is dependent upon the magnitude and attenuation relationship used. 

A2.0 SOURCE MODELING AND CHARACTERIZATION 

In 2002, the Working Group on California Earthquake Probabilities (WGCEP 2003) at the U.S. 

Geologic Survey (USGS) predicted a 62 percent probability of a magnitude 6.7 or greater 

earthquake occurring in the San Francisco Bay Area by the year 2031. More specific estimates 

of the probabilities for different faults in the Bay Area are presented in Table D-1. 

TABLE D-1 

WGCEP (2003) Estimates of 30-Year Probability (2002 to 2031) 
of a Magnitude 6. 7 or Greater Earthquake 

.··. ' ·.· 

:pfl>bability 
Fault (percent) } 

' 
Hayward-Rodgers Creek 27 

San Andreas 21 

Calaveras 11 

San Gregorio '10 

Concord-Green Valley 4 

Greenville 3 

The segmentation of faults, maximum magnitudes, and recurrence rates were modeled using the 

data presented in the WGCEP (2003) and Cao et al. (2003) reports. We also included the 

floating sources as described by Cao et al. (2003) and WGCEP (2003) in our seismic hazard 

model. Table D-2 presents the distance and direction from the site to the fault, maximum 

magnitude, slip rate, and fault length for individual fault segments and combination segments 

used in our model. 
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TABLE D-2 
Source Zone Parameters 

Nppr;ox. 
Distance: • 

froihtatiit• '.Ql're~tion 
F.3Prnse· ·m~nt . kllJ.: i ffom Site 

San Andreas - 1906 Rupture 
(SAS+SAP+SAN+SAO) 13.4 West 7.90 19 473 
San Andreas - Peninsula (SAP) 13.4 West 7.15 17 85 
San Andreas - SAP+SAN+SAO 13.4 West 7.83 411 
San Andreas - SAS+SAP 13.4 West 7.42 17 147 
San Andreas - SAS+SAP+SAN 13.4 West 7.76 338 
Hayward-Rodgers Creek- NH 15.6 East 6.49 9 35 
Hayward-Rodgers Creek- NH+RC 15.6 East 7.11 9 98 
Hayward-Rodgers Creek- SH+NH 15.6 East 6.91 9 88 
Hayward-Rodgers Creek- SH+NH+RC 15.6 East 7.26 9 151 
San Andreas - SAN 15.7 West 7.45 24 191 
San Andreas - SAN+SAO 15.7 West 7.70 24 330 
Hayward-Rodgers Creek- SH 16.6 East 6.67 9 53 
San Gregorio - SGN 19.1 West 7.23 7 110 
San Gregorio - SGS+SGN 19.1 West 7.44 5 176 
Mt Diablo - MTD 32.8 East 6.65 2 25 
Hayward-Rodgers Creek- RC 33.2 North 6.98 9 63 
Calaveras - CC+CN 34.2 East 6.90 104 
Calaveras - CN 34.2 East 6.78 6 45 
Calaveras - CS+CC+CN 34.2 East 6.93 123 
Concord/GV - CON 37.4 East 6.25 4 20 
Concord/GV - CON+GVS 37.4 East 6.58 42 
Concord/GV - CON+GVS+GVN 37.4 East 6.71 56 
Concord/GV - GVS 39.4 Northeast 6.24 5 22 
Concord/GV - GVS+GVN 39.4 Northeast 6.24 5 36 
Monte Vista-Shannon 41.4 Southeast 6.80 0.4 41 
Point Reyes 42.1 West 6.80 0.3 47 
West Napa 43.7 Northeast 6.50 30 
Greenville - GN 50.6 East 6.66 2 27 
Greenville - GS+GN 50.6 East 6.94 2 51 
Concord/GV - GVN 56.5 Northeast 6.02 5 14 
Hayward - South East Extension 57.0 Southeast 6.40 3 26 
Great Valley 6 60.5 East 6.70 1.5 45 
Calaveras - CC 64.6 Southeast 6.23 15 59 
Calaveras - CS+CC 64.6 Southeast 6.36 15 78 
Greenville - GS 65.4 East 6.60 2 24 
Great Valley 5 65.4 East 6.50 1.5 28 
Great Valley 4 71.5 Northeast 6.60 1.5 42 
Hunting Creek-Berryessa 75.8 North 6.90 6 60 
San Andreas - Santa Cruz Mnts. (SAS) 76.7 Southeast 7.03 17 62 
Great Valley 7 77.0 East 6.70 1.5 45 
Sargent 82.9 Southeast 6.80 3 53 
Za yante-V ergeles 86.6 Southeast 6.80 0.1 56 
Maacama-garberville 91.2 North 6.90 9 
Monterey Bay-Tularcitos 99.8 Southeast 7.10 0.5 84 
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D3.0 ATTENUATION RELATIONSHIPS 

Based on subsurface conditions, the site is categorized as stiff soil (SFBC designation S0 ). In 

order to estimate site-specific spectra at the ground surface we averaged results obtained by 

using various attenuation relationships for stiff soil conditions. These relationships are primarily 

dependent on the magnitude of the earthquake and the distance from the site to the fault. Four 

stiff soil attenuation relationships were used in our analyses. These included: Abrahamson and 

Silva (1997), Boore et al. (1997), Sadigh et al. (1997), and Campbell (1997). The attenuation. 

relationships used in the study were developed using different earthquake databases that treat the 

magnitude and distance effects differently. The average of the relationships was used to develop 

the recommended surface spectra. 

D4.0 PSHA RESULTS 

The results of the PSHA for the DBE hazard level is shown on Figure D-1. The average of the 

attenuation relationships is also shown on the figure. Figure D-2 presents a comparison of the 

recommended surface spectra (DBE) with the corresponding 2001 SFBC soil profile type So 

spectra. 

The proposed 60-story tower and podium structure will be both have underground portions 

which at foundation level will either be about 25 feet or about 60 feet below the ground surface, 

respectively. It has long been recognized that spectral values show reductions with depth below 

the ground surface. Such effects have been supported analytically and have been shown by 

recordings from downhole arrays and in comparisons of recordings in the free field with those in 

adjacent structures at their basement levels. In general the data suggest that response spectra at 

depths of about 15 to 40 feet below the ground surface is lower than the surface spectra for 

periods less than about 1.0 second. 

Golesorkhi and Gouchon (2000) developed recommended ratios between spectra at depth to 

surface spectra that can be used to modify surface spectra for basement/depth effects. Figure 

D-3 shows this ratio and also provides a comparison with recorded data. These ratios are based 

D-5 
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on analytical studies and data by Seed (1986), Tsai (1990), Ostadan (1992), Sykora and Bastani 

(1998), and most recently Stewart (1999) and were used to modify the surface spectra and 

develop the basement level spectra. Furthermore, FEMA 440 Appendix 8, discusses effects 

of reduction of surface (free field) spectrum as a function depth of embedment of the foundation. 

The reductions presented in the FEMA document are within the same range as recommended by 

Golesorkhi and Gouchon (2000). Therefore, it is our opinion that the basement reduction is 

justified and appropriate. The recommended horizontal surface and basement level spectra are 

presented on Figure D-4. We recommend the use of the basement level spectra at the foundation 

level for design. 

Digitized values of the recommended surface and basement spectra for a damping ratio of 5 

percent are presented in Table D-3. 

31570206.CAR 

TABLED-3 

Spectral Acceleration (g) for Damping Ratio of 5 percent 
10 percent probability of Exceedance in 50 years (DBE) 

.............. · .......... 
Grou.p,diSui;,f~t~ ''Basement Period (sec)' 

, ... ··. .;· ... '·· ::= 

0.01 0.495 0.318 
0.1 0.842 0.590 
0.2 1.132 0.849 
0.3 1.179 0.933 
0.4 1.153 0.933 
0.5 1.108 0.918 

0.75 0.953 0.818 
1.0 0.811 0.745 
2.0 0.473 0.473 
3.0 0.290 0.290 
4.0 0.199 0.199 
5.0 0.160 0.160 
6.0 0.133 0.133 

D-6 
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MEMORANDUM 

TO: Steve Patterson - Millennium Partners 

CC: Derrick Roorda - DeSimone Consulting Engineers 
Kurt Ricci - Webcor Builders 
Dave Thompson- Webcor Builders 

FROM: Christopher A. Ridley, G.E. 
Ramin Golesorkhi, G.E. 

DATE: 24 February 2006 

PROJECT: 3157.04 

SUBJECT: Results of Additional Indicator Pile Driving 
301 Mission Street 
San Francisco, California 

Number of Pages: 9 (including attachments) 

This memorandum presents the results of the additional indicator pile driving program that was 
performed on 23 February 2006 at the 301 Mission Street project in San Francisco. On 23 
November 2005, we issued a letter discussing the results of the main indicator pile program. Our 
conclusions and recommendations summarized in that letter remain unchanged. Because the 
indicator piles along the southern 30 feet of tower footprint could not be driven at that time, this 
memorandum summarizes the results of the four remaining indicator piles and revises Figure 1 
titled Recommended Production Pile Tip Elevations to include the results of this additional 
indicator pile driving program. 

The four indicator piles were driven by American Piledriving Inc. (API) of Pleasanton, 
California. Our engineer was on site to observe the pile driving operation on a continuous basis, 
and pile driving records showing resistance to penetration versus depth were maintained for each 
pile. Pile driving records for these indicator piles are attached as Appendix A. 

The locations of the additional four indicator piles designated as I-22 through I-25, are shown on 
Figure 1. These indicator piles are 14-inch-square, prestressed, precast concrete piles with total 
lengths of varying from 73 to 83 feet. The piles were driven from the existing ground surface, 

Treadwell & Rollo, Inc. Environmental & Geotechnical Consultants 
555 Montgomery Street, Suite 1300, San Francisco, California 94111 

Telephone (415) 955-9040 Facsimile (415) 955-9041 



Mr. Steve Patterson 
Millennium Partners 
24 February 2006 
Page2 

which is approximately Elevation -10 to -11 feet1 San Francisco City Datum. Table 1 presents 
the summary of the driving records for these piles. 

Each pile location was predrilled to a depth of 20 feet using a 14-inch-diameter auger. Piles 
were driven using a Delmag D46-32 diesel hammer set at Fuel Setting 4. At this setting the 
hammer has a maximum rated energy of 107, 177 foot-pounds. A plywood cushion block about 
ten inches thick was placed between the concrete pile and the hammer. Cushion blocks were 
replaced once or twice during driving as indicted on the pile driving records. Piles were driven 
using a steel follower to allow them to be prevent below the current ground surface. 

On the basis of our previous analyses, our observations of indicator pile driving and our 
knowledge of subsurface conditions, we conclude that production piles driven to the refusal 
criteria outlined in the 23 November 2005 letter using the attached revised Figure 1 are 
acceptable to support the allowable design compression (dead plus live) load of 260 kips. 

We trust this letter presents the information required. If you have any questions, please call. 

Attachments: Table 1 - Summary of Indicator Piles 
Figure 1 - Site Recommended Production Pile Tip Elevations 
Appendix A-Pile Driving Records (4 pages: Indicator piles: 1-22through1-25) 

31570406.CAR 

All elevations referenced in this letter are in feet relative to San Francisco City Datum, (SFCD). 
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Date 
T&R Completed 

Pile No. 
Pile Location1 Pile Type 

Driving 

1-22 903 14" SQ. CON. 22-Feb-06 
1-23 909 14" SQ. CON. 22-Feb-06 
1-24 915 14" SQ. CON. 22-Feb-06 

1-25 922 14" SQ. CON. 22-Feb-06 

TABLE 1 
SUMMARY OF ADDITIONAL INDICATOR PILES 

301 Mission Street 
San Francisco, California 

Project No. 3157.04 
24 February 2006 

Approximate 
Depth Driven 

Furnished Ground Surface 
Below Grade5 Approximate 

Pile Length2 Elevation Butt Elevation 

(feet) (feet3.4) 
(feet) 

(feet)3 

78 -11.0 89.0 -22.0 
83 -11.0 88.5 -16.5 
75 -10.0 87.0 -22.0 

73 -11.0 85.0 -23.0 

-

Approximate 
Tip Elevation 

(feet)3 

-100.0 
-99.5 
-97.0 

-96.0 

1. Pile Location as designated on drawing titled "Martin Ron Pile Numbering Diagram" as transmitted electroncally to us by WEBCOR Builders on 11 November 2005. 
2. Cast pile length. 
3. All Elevations refer to San Francisco City datum (SFCD). 
4. Ground surface estimated by WEBCOR Builders at the beginning oflndicator Pile Driving and may vary by +/- 6 inches. 
5. Recorded visually, accuracy may vary by+/- 6 inches. 

31570406.xls Page 1of1 

Remarks 
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Appendix A 

Pile Driving Records (Indicator piles: 1-22through1-25) 
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2May2006 
Project No. 3157.04 

Mr. Steve Patterson 
Millennium Partners 
753 Market Street. 3rd Floor 
San Francisco, California 94103 

Subject: Summary of Pile Driving 
301 Mission Street 
San Francisco, California 

Dear Mr. Patterson: 

TreacMell&Rollo 

This letter summarizes our geotechnical observations of pile driving for the 301 Mission Street 
project in San Francisco. We previously performed a geotechnical investigation and provided 
the results in our report dated 13 January 2005 for the project and issued a letter and 
memorandum dated 23 November 2005 and 24 February 2006, respectively that summarized 
indicator pile driving and provided general pile driving criteria, including recommendations for 
production pile lengths and driving. We also issued a memorandum dated 6 April 2005 which 
discussed our recommendations regarding the sequencing of existing wood pile removal and 
concrete pile installation. In addition, we also providedthe project with pile specifications dated 
8 February 2005. 

BACKGROUND 

Project plans include constructing a 60-story tower comprised of residential and retail space, a 
nine-story structure with residential and retail space, and a three-story-high atrium and lobby. 
The tower portion of the site will have one basement level, while the nine-story building and 
atrium will have five levels of underground parking. We recommended the tower structure be 
supported on a pile foundation system with the other portions on a mat foundation, as discussed 
in the geotechnical report. 

Subsurface conditions at the site consist of heterogeneous fill over Marine Deposits underlain by 
clayey sand with interbedded layers of sandy clay, and Old Bay Clay to the maximum explored 
depth of about 220 feet below the street elevation. The geotechnical report and pile 
specifications recommended that the 14-inch square precast-prestressed concrete piles be driven 
into a dense to very dense sand layer beneath the site. The top of this bearing layer varies from 

Treadwell & Rollo, Inc. Environmental & Geotechnical Consultants 
555 Montgomery Street, Suite 1300, San Francisco, CA 94111 

Telephone (415) 955-9040 Facsimile (415) 955-9041 



Mr. Steve Patterson 
Millennium Partners 
2 May 2006 
Page 2 

had\\ell&Rollo 

66 to 91 feet below the street level. This corresponds to approximately Elevation -62 to -87 feet1 

San Francisco City Datum. The allowable dead plus live load is 260 kips per pile. 

The general contractor for the project is Webcor Builders Inc. (WBI) of San Mateo, California 
and the pile driving contractor is American Piledriving Inc. (API) of Pleasanton, California. 
Project foundation plans were prepared by DeSimone Consulting Engineers (DCE) and are dated 
8 January 2005. 

INDICATOR PILE PROGRAM 

Twenty five indicator piles were driven at the site during 2 phases between 27 October 2005 and 
4 November 2005 and on 23 February 2006. Our engineer was on site to observe the pile driving 
operation on a continuous basis, and pile driving records showing resistance to penetration 
versus depth were maintained for each pile. 

The locations of the indicator piles, designated by Treadwell & Rollo, Inc. (T &R) as I-1 through 
I-25, are shown on Figure 1. All of the indicator piles are 14-inch-square, prestressed, precast 
concrete piles with total lengths of varying from 67 to 83 feet. A summary of the indicator pile 
data is presented on the first page of the attached Table 1. 

During portions of the indicator pile program, InSituTech, Ltd. (InSituTech) performed Pile 
Driving Analyzer (PDA) tests on ten of the indicator piles. In addition to the PD As, InSituTech 
also performed a Case Pile Wave Analysis Program (CAPWAP) on five of the ten PDA indicator 
piles to estimate 11ltimate pile capacities. Our 23 November 2005 letter presents the results of the 
analyses by InSituTech. 

PRODUCTION PILE PROGRAM 

Production Piles were driven using two pile driving rigs both equipped with a Delmag D46-32 
diesel hammers. This hammer has a maximum rated energy of 107 ,177 foot-pounds on Fuel 
Setting 4 (used for both indicator and production piles). To facilitate driving through the fill, 
pile locations were predrilled with a 14-inch diameter auger to an approximate depth of between 
0 and 45 feet below the ground surface. Before driving, a 16-inch-thick plywood cushion block 
was placed on top of each pile. Since piles were being installed from a higher ground elevation 
relative to foundation subgrade, a specially fabricated steel follower was used to drive the piles 
below grade. 

All piles are 14-inch square, precast, prestressed concrete piles with total lengths of between 
approximately 47 to 83 feet, with additional reinforcing steel in the top of the pile to allow for 12 

All elevations referenced in this letter are in feet relative to San Francisco City Datum, (SFCD). 
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feet of cutoff. Piles were driven to their full length, except where they reached refusal prior to 
achieving the design tip elevation. A total of 80 piles were stopped above the 12-foot cutoff (see 
Table 1) which was reviewed and accepted by DCB. In addition, 9 piles broke during 
installation, which required the installation of 2 replacement piles (see Table 1 for more 
information). 

The production piles were driven between 1 March and 22 April 2005. Our engineers were on 
site full-time to observe pile installation and record pile lengths, driving resistances, tip 
elevations, approximate cut-off lengths, and depth of predrilling. A total of 947 piles (25 
indicator piles, 920 production piles and 2 replacement piles) were driven for the project. 
Driving records for each pile are retained in our files. A summary of the pile data including the 
blow counts for the last 5 feet of penetration is presented in Table 1, and locations of piles are 
shown on the accompanying foundation plan (Figure 1). 

CONCLUSIONS 

On the basis of our observations during the pile driving and our engineering analyses, we 
conclude the piles for the 301 Mission Street project were installed in accordance with the intent 
of project plans and our recommendations and are capable of carrying the design loads presented 
in our geotechnical report. 

We trust this letter presents the information required. If you have any questions, please call 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

(}LLA·R~ 
Christopher A. Ridley 
Geotechnical Engineer 

31570409.CAR 

Attachments: Figure 1 - Foundation Plan Showing Pile Numbering 
Table 1 - Indicator and Production Pile Summary 

cc: Mr. Kurt Ricci - WEBCOR Builders (via E-mail) 
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~'--~-'--~~~-N_u_m_b_e_r_in_g_s_ys_t_em~b_y_M_a_rt_in~Ro_n_A_s_s_o_ci_at_e_s.~~~~~~~~~~~~~~~~~~.__~~~~~~~~~~~~~~~~~~~---' 

Approximate scale 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

I-1 24 10/31105 68 5 -21.90 

I-2 34 10/31/05 67 5 -21.90 

l-3 44 10/31105 67 5 -21.90 

I-4 184 10/31/05 70 5 -21.90 

l-5 194 11/04/05 67 5 -21.90 

I-6 231 10/31105 67 5 -21.90 

l-7 337 11/04/05 68 5 -21.90 

l-8 373 11103105 83 5 -21.90 

I-9 382 11102/05 67 10 -21.90 

I-10 472 11/03/05 70 5 -21.90 

I-11 5IO 11/04/05 68 5 -32.90 

I-12 477 10/28/05 67 20 -21.90 

I-13 523 11/03/05 70 5 -21.90 

I-14 659 10127105 70 5 -21.90 

I-15 693 11/03/05 78 5 -21.90 

I-16 727 11/03/05 73 5 -21.90 

I-17 653 11/04/05 73 5 -21.90 

I-18 716 11/03/05 68 5 -21.90 

I-19 790 10127105 82 5 -21.90 

I-20 795 11103/05 80 5 -21.90 

I-21 810 11/03/05 73 5 -21.90 

I-22 903 02122106 78 20 -21.90 

I-23 909 02122106 83 20 -21.90 

I-24 915 02122106 75 20 -21.90 

I-25 922 02122106 73 20 -21.90 

1 13 03/01106 50.1 15 -21.90 

2 12 03/01/06 50.1 15 -21.90 

3 35 03101106 50.1 15 -21.90 

4 56 03101106 50.1 15 -21.90 

5 57 03101106 50.l 15 -21.90 

6 I 03101106 50.1 5 -21.90 

7 2 03/01/06 50.I 10 -21.90 

8 25 03/02/06 50.1 10 -21.90 

9 3 03102106 50.I IO -21.90 

IO 350 03/02/06 56.1 10 -21.90 

11 351 03/02/06 56.1 10 -21.90 

12 352 03102106 56.1 IO -21.90 

13 307 03102106 56.1 10 -21.90 

14 308 03/02/06 56.1 IO -21.90 

15 309 03102106 56.1 IO -21.90 

16 689 03/02/06 61.1 IO -21.90 

17 635 03102106 61.1 10 -21.90 

18 661 03102106 61.1 IO -21.90 

19 690 03102106 61.1 10 -21.90 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet/ Length 
(Blows/foot for final 5 

(feet)3
'
4 

(feet) 
feet) 

-23.25 -91.3 -1.4 24 20 21 20 5-3" 

-24.00 -91.0 -2.l 24 19 18 19 15 

-26.50 -93.5 -4.6 24 31 27 24 21 

DN05 DN05 DN05 

-25.00 -92.0 -3.l 32 28 26 22 27 

-26.00 -93.0 -4.I 62 76 80 32 24 

-24.30 -92.3 -2.4 24 20 23 34 8-3" 

-24.00 -107.0 -2.I 18 17 18 17 18 

-25.30 -92.3 -3.4 30 19 22 24 8-3" 

-13.80 -83.8 8.1 38 31 40 68 I00-10" 

-24.50 -92.5 8.4 69 38 40 32 14-6" 

-21.70 -88.7 0.2 34 50 58 50 40-8" 

-23.30 -93.3 -1.4 47 18 24 21 8-4" 

-22.00 -92.0 -0.I 41 32 24 20 17 

-5.50 -83.5 16.4 14 36 37 62 90-6" 

-25.30 -98.3 -3.4 20 18 16 15 7-4" 

-I0.80 -83.8 11.l 9 15 42 72 95-10" 

-17.80 -85.8 4.1 50 48 50 79 95-IO" 

-20.00 -102.0 1.9 16 15 13 13 14 

-2.80 -82.8 19.1 23 20 39 70 92-IO" 

-25.70 -98.7 -3.8 24 12 12 13 8-8" 

-22.00 -IOO.O -0.1 15 24 16 11 12 

-16.50 -99.5 5.4 17 13 11 12 6-6" 

-22.00 -97.0 -0.1 22 17 17 16 15 

-22.00 -95.0 -0.l 13 13 13 14 15 

-21.90 -72.0 0.0 31 32 38 43 28-9" 

-21.00 -71.1 0.9 18 26 34 30 72 

-21.90 -72.0 0.0 23 36 34 33 20-6" 

-21.90 -72.0 0.0 20 23 28 29 29 

-21.90 -72.0 0.0 18 25 31 33 27 

-21.90 -72.0 0.0 31 30 44 50 29-9" 

-21.90 -72.0 0.0 13 20 33 44 49 

-21.90 -72.0 0.0 22 30 40 48 23-6" 

-21.00 -71.1 0.9 13 13 28 38 73 

-21.90 -78.0 0.0 19 16 13 13 14 

-21.90 -78.0 0.0 17 16 16 12 11 

-21.90 -78.0 0.0 15 13 14 II 12 

-21.90 -78.0 0.0 20 16 16 15 13 

-21.90 -78.0 0.0 29 24 25 21 14 

-21.90 -78.0 0.0 26 24 18 20 18 

-21.90 -83.0 0.0 6 8 13 20 27 

-21.90 -83.0 0.0 7 8 14 20 48 

-21.90 -83.0 0.0 6 8 12 34 28-6" 

-21.90 -83.0 0.0 7 8 9 26 28 
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Remarks 

PDA performed 

PDA performed 

PDA & CAPW AP performed 

PDA performed, T &R did not obsenre the final 14 feet of driving 

PDA & CAPW AP performed 

PDA & CAPW AP performed 

PDA & CAPW AP performed 

PDA performed 

PDA & CAPW AP performed 

PDA performed 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Actual Top of 
Project Pile Cutoff 

&Rollo 
Number1 Date Driven Length Depth 

Elevation 
Pile Elevation 

Pile No. (feet)2 (feet) (feet)3•4 

(feet)3 

20 662 03102106 61.1 15 -21.90 -21.90 

21 691 03102106 61.1 15 -21.90 -21.30 

22 663 03102106 61.1 15 -21.90 -21.90 

23 636 03102106 61.1 15 -21.90 -21.90 

24 637 03102106 61.1 15 -21.90 -21.90 

25 14 03103106 50.1 15 -21.90 -21.90 

26 15 03/03/06 50.1 15 -21.90 -21.90 

27 16 03/03/06 50.1 15 -21.90 -21.90 

28 36 03/03/06 50.1 15 -21.90 -21.90 

29 37 03103106 50.l 15 -21.90 -21.90 

30 38 03103106 50.1 15 -21.90 -21.90 

31 58 03/03/06 50.1 15 -21.90 -21.90 

32 59 03/03/06 50.1 15 -21.90 -21.90 

33 60 03103106 50.1 15 -21.90 -20.90 

34 17 03103106 50.1 15 -21.90 -21.90 

35 39 03/03/06 50.1 15 -21.90 -19.90 

36 61 03103106 50.1 15 -21.90 -20.90 

37 18 03/03/06 50.1 15 -21.90 -21.90 

38 40 03/03/06 50.1 15 -21.90 -19.90 

39 592 03/03/06 61.1 10 -21.90 -21.90 

40 566 03/03/06 61.1 10 -21.90 -21.90 

41 540 03103/06 61.1 10 -21.90 -21.90 

42 497 03103106 61.1 10 -21.90 -21.90 

43 471 03/03/06 61.1 10 -21.90 -21.90 

44 445 03/03/06 61.1 10 -21.90 -21.90 

45 593 03/03/06 61.1 10 -21.90 -21.90 

46 567 03103106 61.1 10 -21.90 -21.90 

47 541 03/03/06 61.1 10 -21.90 -21.90 

48 498 03/03/06 61.1 10 -21.90 -21.90 

49 446 03104106 61.1 10 -21.90 -21.90 

50 447 03104106 61.1 10 -21.90 -21.90 

51 473 03/04/06 61.1 10 -21.90 -21.90 

52 499 03104106 61.1 10 -21.90 -21.90 

53 542 03104106 61.1 10 -21.90 -21.90 

54 568 03/04/06 61.1 10 -21.90 -21.90 

55 594 03104106 61.1 IO -21.90 -21.90 

56 717 03104106 61.1 10 -21.90 -21.90 

57 762 03/04/06 61.1 10 -21.90 -21.90 

58 788 03/04/06 61.1 10 -21.90 -21.90 

59 789 03/04/06 61.1 10 -21.90 -21.90 

60 763 03104106 61.1 10 -21.90 -21.90 

61 718 03/04/06 61.1 10 -21.90 -21.90 

62 764 03/04/06 61.1 10 -21.90 -21.90 

63 719 03104106 61.1 10 -21.90 -21.90 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Approximate 
Final Driving Approximate Tip Cut-off 

Elevation (feet}3 
(Blows/foot for f'mal 5 

Length 
(feet) 

feet) 

-83.0 0.0 7 7 9 10 22 

-82.4 0.6 9 9 11 23 57 

-83.0 0.0 8 12 18 49 25-6" 

-83.0 0.0 7 10 13 28 29 

-83.0 0.0 7 7 14 30 21-6" 

-72.0 0.0 17 27 34 32 20-6" 

-72.0 0.0 31 34 50 48 28-6" 

-72.0 0.0 26 39 46 42 47 

-72.0 0.0 18 30 34 46 19-6" 

-72.0 0.0 28 37 39 43 44 

-72.0 0.0 30 50 53 58 33-6" 

-72.0 0.0 20 32 36 34 18-6" 

-72.0 0.0 22 34 38 37 36 

-71.0 1.0 22 30 46 43 61 

-72.0 0.0 21 39 44 41 47 

-70.0 2.0 85 77 79 120 70-6" 

-71.0 1.0 27 33 52 52 63 

-72.0 0.0 45 34 57 53 13-3" 

-70.0 2.0 42 29 44 60 40-6" 

-83.0 0.0 11 12 11 17 32 

-83.0 0.0 10 10 11 15 30 

-83.0 0.0 6 7 9 12 29 

-83.0 0.0 7 9 10 27 36 

-83.0 0.0 7 8 11 14 40 

-83.0 0.0 6 7 7 9 24 

-83.0 0.0 10 13 18 31 66 

-83.0 0.0 7 9 10 22 40 

-83.0 0.0 8 9 16 28 66 

-83.0 0.0 9 9 11 16 46 

-83.0 0.0 8 8 11 22 36 

-83.0 0.0 8 6 7 15 32 

-83.0 0.0 8 8 9 13 51 

-83.0 0.0 8 9 10 31 60 

-83.0 0.0 7 11 12 35 58 

-83.0 0.0 9 9 18 33 38 

-83.0 0.0 9 10 17 30 34 

-83.0 0.0 5 7 16 30 36 

-83.0 0.0 6 10 19 31 44 

-83.0 0.0 7 7 14 30 54 

-83.0 0.0 6 8 20 35 50 

-83.0 0.0 8 8 13 26 48 

-83.0 0.0 6 8 16 34 49 

-83.0 0.0 7 7 15 30 51 

-83.0 0.0 7 10 21 37 50 
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Remarks 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Actual Top of 
&Rollo 

Project Pile 
Date Driven Length Depth 

Cutoff 
Pile Elevation 

Number1 Elevation 
Pile No. (feet}2 (feet) 

(feet)3 (feet)3
,4 

64 62 03/04/06 50.1 15 -21.90 -19.90 

65 4 03/04/06 50.1 15 -21.90 -21.90 

66 5 03/04/06 50.1 15 -21.90 -21.90 

67 6 03/04/06 50.1 15 -21.90 -21.90 

68 7 03/04/06 50.1 15 -21.90 -21.90 

69 8 03/04/06 50.1 15 -21.90 -21.90 

70 9 03/04/06 50.1 15 -21.90 -21.90 

71 10 03/04/06 50.1 15 -21.90 -21.90 

72 11 03/04/06 50.1 15 -21.90 -19.40 

73 26 03/04/06 50.1 15 -21.90 -21.90 

74 48 03/04/06 50.1 15 -21.90 -21.90 

75 27 03/04/06 50.1 15 -21.90 -21.90 

76 49 03/04/06 50.1 15 -21.90 -21.90 

77 28 03/04/06 50.1 15 -21.90 -21.90 

78 50 03/04/06 50.1 15 -21.90 -21.90 

79 29 03/04/06 50.1 15 -21.90 -21.90 

80 51 03/04/06 50.1 15 -21.90 -21.90 

81 30 03/04/06 50.1 15 -21.90 -21.90 

82 52 03106106 50.l 15 -21.90 -21.90 

83 31 03106106 50.1 15 -21.90 -21.90 

84 32 03/06/06 50.1 15 -21.90 -21.90 

85 33 03106106 50.l 15 -21.90 -21.90 

86 53 03106106 50.1 15 -21.90 -21.90 

87 54 03/06/06 50.1 15 -21.90 -21.90 

88 55 03106106 50.1 15 -21.90 -21.90 

89 19 03/06/06 50.1 15 -21.90 -21.90 

90 20 03/06/06 50.1 15 -21.90 -21.90 

91 402 03106106 61.1 10 -21.90 -21.90 

92 376 03/06/06 61.1 10 -21.90 -21.90 

93 377 03/06/06 61.1 10 -21.90 -21.90 

94 403 03106106 61.1 10 -21.90 -21.90 

95 378 03106106 61.1 10 -21.90 -21.90 

96 404 03106106 61.1 10 -21.90 -21.90 

97 924 03106106 61.1 10 -21.90 -21.90 

98 902 03106106 61.1 10 -21.90 -21.90 

99 880 03/06/06 61.1 10 -21.90 -21.90 

100 858 03/06/06 61.1 10 -21.90 -21.90 

IOI 836 03/06/06 61.1 10 -21.90 -21.90 

102 814 03106106 61.1 10 -21.90 -21.90 

103 925 03106106 61.1 10 -21.90 -21.90 

104 926 03106106 61.1 10 -21.90 -21.90 

105 904 03/06/06 61.1 10 -21.90 -21.90 

106 881 03106106 61.1 10 -21.90 -21.90 

107 882 03106106 61.1 10 -21.90 -21.90 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Approximate 
Final Driving Approximate Tip Cut-off 

Elevation (feet)3 Length 
(Blows/foot for final 5 

(feet) 
feet) 

-70.0 2.0 45 28 49 68 35-6" 

-72.0 0.0 27 28 31 36 35 

-72.0 0.0 22 22 25 27 28 

-72.0 0.0 22 26 29 23 18-9" 

-72.0 0.0 21 25 30 30 27 

-72.0 0.0 21 29 26 29 26 

-72.0 0.0 25 29 24 30 26 

-72.0 0.0 17 26 30 34 32 

-69.5 2.5 27 24 39 61 32-6" 

-72.0 0.0 21 34 40 41 19-6" 

-72.0 0.0 19 26 33 31 14-6" 

-72.0 0.0 20 31 41 44 21-6" 

-72.0 0.0 14 26 38 40 44 

-72.0 0.0 32 39 41 32 18-6" 

-72.0 0.0 14 29 36 38 24-6" 

-72.0 0.0 30 41 46 44 32 

-72.0 0.0 15 31 37 37 36 

-72.0 0.0 30 50 45 39 17-6" 

-72.0 0.0 25 34 32 35 33 

-72.0 0.0 20 30 37 35 32 

-72.0 0.0 38 39 35 41 15-6" 

-72.0 0.0 28 40 38 40 40 

-72.0 0.0 23 32 31 32 15-6" 

-72.0 0.0 16 29 35 36 36 

-72.0 0.0 31 44 57 39 20-6" 

-72.0 0.0 30 39 35 35 42 

-72.0 0.0 31 39 45 44 47 

-83.0 0.0 9 9 13 30 3-1 11 

-83.0 0.0 8 7 9 13 15-9" 

-83.0 0.0 11 10 10 14 21 

-83.0 0.0 13 11 11 25 18-6" 

-83.0 0.0 10 10 9 10 14 

-83.0 0.0 II 9 10 22 13-5" 

-83.0 0.0 7 9 17 22 13-6" 

-83.0 0.0 II 12 17 26 11-5" 

-83.0 0.0 II 9 15 18 4-1" 

-83.0 0.0 8 10 7 10 10-6" 

-83.0 0.0 7 9 7 11 15-11" 

-83.0 0.0 6 6 6 10 18-9" 

-83.0 0.0 7 7 17 26 5-1" 

-83.0 0.0 10 8 10 25 13-6" 

-83.0 0.0 12 12 12 18 13-5" 

-83.0 0.0 10 12 9 13 20-10" 

-83.0 0.0 11 13 14 33 29-6" 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips- see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike ofpile#393 (3/31/06) 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

108 859 03106106 61.1 10 -21.90 

109 21 03/07/06 50.1 15 -21.90 

110 22 03/07/06 50.1 15 -21.90 

Ill 43 03/07/06 50.1 15 -21.90 

112 42 03/07/06 50.I 15 -21.90 

113 41 03/07/06 50.1 15 -21.90 

114 63 03/07/06 50.1 15 -21.90 

115 64 03/07/06 50.l 15 -21.90 

116 65 03/07/06 50.1 15 -21.90 

117 66 03/07/06 50.1 15 -21.90 

118 281 03/07/06 50.l 15 -21.90 

119 236 03/07/06 50.1 15 -21.90 

120 208 03/07/06 50.I 15 -21.90 

121 180 03/07/06 50.I 15 -21.90 

122 154 03/07/06 50.I 15 -21.90 

123 860 03/07/06 61.1 10 -21.90 

124 837 03/07/06 61.1 10 -21.90 

125 838 03/07/06 61.1 10 -21.90 

126 815 03/07/06 61.1 10 -21.90 

127 816 03/07/06 61.1 10 -21.90 

128 927 03/07/06 61.1 10 -21.90 

129 928 03/07/06 61.1 10 -21.90 

130 924 03/07/06 61.1 10 -21.90 

131 930 03/07/06 61.1 10 -21.90 

132 931 03/07/06 61.1 10 -21.90 

133 932 03/07/06 61.1 10 -21.90 

134 933 03/07/06 61.1 10 -21.90 

135 934 03/07/06 61.1 10 -21.90 

136 912 03/07/06 61.1 10 -21.90 

137 911 03/07/06 61.1 10 -21.90 

138 910 03/07/06 61.1 10 -21.90 

139 908 03/07/06 61.1 10 -21.90 

140 907 03/07/06 61.1 10 -21.90 

141 906 03/07/06 61.1 10 -21.90 

142 905 03/07/06 -61.l 10 -21.90 

143 282 03/08/06 50.I 15 -21.90 

144 237 03/08/06 50.1 15 -21.90 

145 209 03/08/06 50.I 15 -21.90 

146 181 03/08/06 50.1 15 -21.90 

147 283 03/08/06 50.1 15 -21.90 

148 238 03/08/06 50.I 15 -21.90 

149 210 03/08/06 50.1 15 -21.90 

150 182 03/08/06 50.1 15 -21.90 

151 155 03/08/06 50.1 15 -21.90 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 
(Blows/foot for f"mal 5 

Length 
(feet)3

'
4 

(feet) 
feet) 

-21.90 -83.0 0.0 13 8 10 16 7-3" 

-20.90 -71.0 1.0 24 26 39 41 62 

-19.90 -70.0 2.0 26 34 47 80 37-6" 

-19.90 -70.0 2.0 44 34 47 63 67 

-20.40 -70.5 1.5 28 31 43 50 70-6" 

-19.90 -70.0 2.0 32 41 58 66 25-3" 

-19.90 -70.0 2.0 55 42 51 74 90 

-19.90 -70.0 2.0 42 56 86 117 31-3" 

-20.90 -71.0 1.0 27 40 46 64 63 

-19.90 -70.0 2.0 26 34 63 65 40-6" 

-21.90 -72.0 0.0 16 20 23 30 30 

-21.90 -72.0 0.0 23 26 23 30 29 

-21.90 -72.0 0.0 33 27 29 27 14-6" 

-21.90 -72.0 0.0 30 30 25 30 30 

-21.90 -72.0 0.0 25 30 26 37 29 

-21.90 -83.0 0.0 9 10 II 25 34-9" 

-21.90 -83.0 0.0 II 13 II 22 14-4" 

-21.90 -83.0 0.0 6 5 5 31 32-9" 

-21.90 -83.0 0.0 8 10 10 23 26-9'' 

-21.90 -83.0 0.0 9 11 14 37 42-9" 

-21.90 -83.0 0.0 7 II 12 14 17-6" 

-21.90 -83.0 0.0 7 8 31 46 67 

-21.90 -83.0 0.0 7 12 27 46 53 

-21.90 -83.0 0.0 6 II 26 37 18-3" 

-21.90 -83.0 0.0 7 13 28 45 19-3" 

-21.90 -83.0 0.0 9 14 20 24 7-2" 

-21.90 -83.0 0.0 4 10 22 27 20-9" 

-21.90 -83.0 0.0 10 15 20 25 9-3" 

-21.90 -83.0 0.0 8 13 22 39 21-6" 

-21.90 -83.0 0.0 6 7 20 42 36-6" 

-21.90 -83.0 0.0 5 8 17 40 53 

-21.90 -83.0 0.0 7 19 26 40 47-10" 

-21.90 -83.0 0.0 7 12 29 58 70-9" 

-21.90 -83.0 0.0 9 14 22 49 42-9" 

-21.90 -83.0 0.0 II 9 12 31 54 

-21.90 -72.0 0.0 16 25 21 24 31 

-21.90 -72.0 0.0 31 32 33 31 34 

-21.90 -72.0 0.0 37 43 42 43 37 

-21.90 -72.0 . 0.0 38 40 40 41 20-6" 

-21.90 -72.0 0.0 24 24 30 26 32 

-21.90 -72.0 0.0 33 35 38 44 17-6" 

-21.90 -72.0 0.0 40 48 34 42 38 

-21.90 -72.0 0.0 62 57 54 47 25-6" 

-21.90 -72.0 0.0 40 35 38 39 42 
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Remarks 
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Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo Date Driven Length Depth 

Number1 Elevation 
Pil.eNo. (feet}2 {feet) 

(feet)3 

152 156 03/08/06 50.l 15 -21.90 

153 111 - 03/08/06 50.1 15 -21.90 

154 112 03/08/06 50.1 15 -21.90 

155 113 03/08/06 50.1 15 -21.90 

156 89 03/08/06 50.1 15 -21.90 

157 90 03/08/06 50.l 15 -21.90 

158 91 03/08/06 50.1 15 -21.90 

159 23 03/08/06 50.1 15 -21.90 

160 45 03/08/06 50.l 15 -21.90 

161 883 3/7 & 3/8/06 61.l 10 -21.90 

162 884 03/08/06 61.l 10 -21.90 

163 885 03/08/06 61.1 10 -21.90 

164 886 03/08/06 61.l 10 -21.90 

165 887 03/08/06 61.1 10 -21.90 

166 888 03/08/06 61.1 10 -21.90 

167 889 03/08/06 61.1 10 -21.90 

168 890 03/08/06 61.l 10 -21.90 

169 891 03/08/06 61.1 10 -21.90 

170 892 03/08/06 61.l 10 -21.90 

171 913 03/08/06 61.1 10 -21.90 

172 893 03/08/06 61.l 10 -21.90 

173 914 03/08/06 61.l 10 -21.90 

174 935 03/08/06 61.l 10 -21.90 

175 936 03/08/06 61.1 10 -21.90 

176 937 03/08/06 61.l 10 -21.90 

177 938 03/08/06 61.1 10 -21.90 

178 939 03/08/06 61.1 10 -21.90 

179 940 03/08/06 61.l 10 -21.90 

180 941 03/08/06 61.l 10 -21.90 

181 942 03/08/06 61.l 10 -21.90 

182 943 03/08/06 61.l 10 -21.90 

183 944 03/08/06 61.l 10 -21.90 

184 67 03/09/06 50.1 15 -21.90 

185 46 03/09/06 50.1 15 -21.90 

186 68 03/09/06 50.1 15 -21.90 

187 47 03/09/06 50.1 15 -21.90 

188 69 03/09/06 50.1 15 -21.90 

189 945 03/09/06 61.l -21.90 

190 894 03/09/06 61.l 10 -21.90 

191 895 03109106 61.l 10 -21.90 

192 896 03109106 61.l 10 -21.90 

193 917 03/09/06 61.l 10 -21.90 

194 897 03/09/06 61.l 10 -21.90 

195 918 03109106 61.l 10 -21.90 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation (Blows/foot for final 5 

Elevation (feet)3 Length 
(feet/.4 (feet) 

feet) 

-21.90 -72.0 0.0 42 48 40 40 22-6" 

-21.90 -72.0 0.0 39 50 48 54 26-6" 

-21.90 -72.0 0.0 34 34 35 40 35 

-21.90 -72.0 0.0 45 47 38 36 18-6" 

-21.90 -72.0 0.0 32 32 38 32 15-6" 

-21.90 -72.0 0.0 38 40 46 44 21-6" 

-21.90 -72.0 0.0 38 43 55 57 44 

-20.40 -70.5 1.5 12 24 38 44 40-6" 

,21.90 -72.0 0.0 28 42 42 41 22-6" 

-21.90 -83.0 0.0 12 9 15 40 62 

-21.90 -83.0 0.0 9 11 24 45 61 

-21.90 -83.0 0.0 9 17 30 43 36-9" 

-21.90 -83.0 0.0 9 16 38 51 46-6" 

-21.90 -83.0 0.0 9 13 30 52 48-10" 

-21.90 -83.0 0.0 8 14 32 51 23-3" 

-21.90 -83.0 0.0 8 10 29 45 49-9" 

-21.90 -83.0 0.0 7 15 35 51 49-7" 

-21.90 -83.0 0.0 7 8 13 35 53 

-21.90 -83.0 0.0 9 11 33 36 18-5" 

-21.90 -83.0 0.0 6 7 24 50 24-5" 

-21.90 -83.0 0.0 10 9 18 34 22-6" 

-21.90 -83.0 0.0 7 8 16 36 46 

-21.90 -83.0 0.0 6 6 17 42 54 

-21.90 -83.0 0.0 5 14 32 41 6-1" 

-21.90 -83.0 0.0 8 11 28 39 8-2" 

-21.90 -83.0 0.0 11 10 22 35 13-4" 

-21.90 -83.0 0.0 9 12 15 27 30-9" 

-21.90 -83.0 0.0 7 11 11 25 34 

-21.90 -83.0 0.0 9 9 14 26 37 

-21.90 -83.0 0.0 9 12 25 32 11-5" 

-21.90 -83.0 0.0 9 13 25 29 15-6" 

-21.90 -83.0 0.0 10 13 26 33 14-4" 

-21.90 -72.0 0.0 28 35 37 48 38 

-20.40 -70.5 1.5 20 35 54 57 35-6" 

-21.90 -72.0 0.0 30 40 34 48 40 

-20.40 -70.5 1.5 15 25 28 39 36-6" 

-19.90 -70.0 2.0 13 14 39 44 40-6" 

-21.90 -83.0 0.0 8 11 32 46 34-6" 

-21.90 -83.0 0.0 6 10 13 30 39-11" 

-21.90 -83.0 0.0 9 10 22 41 32-6" 

-21.90 -83 0.0 7 10 23 37 31-6" 

-21.90 -83.0 0.0 8 14 25 51 10-2" 

-21.90 -83.0 0.0 8 11 30 45 13-2" 

-21.90 -83.0 0.0 7 9 21 32 36-9" 
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Remarks 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

196 898 03/09/06 61.1 10 -21.90 

197 919 03109106 61.1 10 -21.90 

198 916 03/09/06 61.1 10 -21.90 

199 920 03109106 61.1 10 -21.90 

200 899 03/09/06 61.1 10 -21.90 

201 921 03/09/06 61.1 10 -21.90 

202 900 03/09/06 61.1 10 -21.90 

203 923 03109106 61.1 10 -21.90 

204 901 03/09/06 61.1 10 -21.90 

205 183 03/10/06 50.1 15 -21.90 

206 157 03/10/06 50.1 15 -21.90 

207 114 03110106 50.1 15 -21.90 

208 92 03/10/06 50.1 20 -21.90 

209 70 03110106 50.1 20 -21.90 

210 71 03/10/06 50.1 15 -21.90 

211 93 03/10/06 50.1 15 -21.90 

212 115 03110106 50.1 15 -21.90 

213 158 03/10/06 50.1 15 -21.90 

214 185 03/10/06 50.1 15 -21.90 

215 72 03/10/06 50.1 15 -21.90 

216 94 03/10/06 50.1 15 -21.90 

217 116 03/10/06 50.1 15 -21.90 

218 137 03110106 50.1 15 -21.90 

219 163 03/10/06 50.1 15 -21.90 

220 186 03/10/06 50.1 15 -21.90 

221 73 03110106 50.1 15 -21.90 

222 95 03/10/06 50.1 15 -21.90 

223 692 03110106 61.1 10 -21.90 

224 720 03110106 61.1 10 -21.90 

225 765 03110106 61.1 10 -21.90 

226 791 03110106 61.1 10 -21.90 

227 817 311012006 61.1 10 -21.90 

228 818 3/10/2006 61.1 10 -21.90 

229 819 3/10/2006 61.1 10 -21.90 

230 820 3/10/2006 61.1 10 -21.90 

231 117 3/13/2006 50.1 15 -21.90 

232 118 3/13/2006 50.1 15 -21.90 

233 284 311312006 50.1 15 -21.90 

234 239 311312006 50.1 15 -21.90 

235 211 3/13/2006 50.1 15 -21.90 

236 212 3/13/2006 50.1 15 -21.90 

237 240 311312006 50.1 15 -21.90 

238 285 3/13/2006 50.1 15 -21.9 

239 241 3/13/2006 50.1 15 -21.9 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 Length 
(Blows/foot for final 5 

(feet)3
'
4 

(feet) 
feet) 

-21.90 -83.0 0.0 7 8 17 37 45-9" 

-21.90 -83.0 0.0 6 7 16 26 42 

-21.90 -83.0 0.0 5 8 11 31 47 

-21.90 -83.0 0.0 8 10 26 41 6-1" 

-21.90 -83.0 0.0 7 11 23 42 27-6" 

-21.90 -83.0 0.0 7 11 25 37 47 

-21.90 -83.0 0.0 7 9 23 36 9-2" 

-21.90 -83.0 0.0 9 10 35 55 24-5" 

-21.90 -83.0 0.0 7 7 17 36 48 

-21.90 -72.0 0.0 54 43 50 41 25-6" 

-21.90 -72.0 0.0 34 36 31 44 38 

-21.90 -72.0 0.0 48 42 53 43 18-6" 

-21.90 -72.0 0.0 29 39 37 44 36 

-21.90 -72.0 0.0 30 34 56 48 30-6" 

-20.90 -71.0 1.0 16 24 38 36 63 

-21.90 -72.0 0.0 27 41 53 52 44 

-19.90 -70.0 2.0 21 32 44 57 40-6" 

-21.90 -72.0 0.0 38 51 50 46 27-6" 

-21.90 -72.0 0.0 30 49 31 45 39 

-21.90 -72.0 0.0 12 20 27 53 53 

-20.90 -71.0 1.0 15 23 39 52 36-6" 

-21.90 -72.0 0.0 22 29 56 49 54 

-20.90 -71.0 1.0 28 43 52 53 38-6" 

-19.90 -70.0 2.0 16 40 70 64 33-6" 

-19.90 -70.0 2.0 27 52 70 105 32-3" 

-21.90 -72.0 0.0 23 42 48 42 21-6" 

-21.90 -72.0 0.0 33 52 49 53 54 

-21.90 -83.0 0.0 10 12 27 56 30-6" 

-21.90 -83.0 0.0 9 11 25 52 23-5" 

-21.90 -83.0 0.0 8 8 12 27 45 

-21.90 -83.0 0.0 7 8 12 32 60 

-21.90 -83.0 0.0 7 12 30 54 17-3" 

-21.90 -83.0 0.0 7 9 32 52 26-5" 

-21.90 -83.0 0.0 10 11 22 56 63-11" 

-21.40 -82.5 0.5 7 9 10 34 62 

-21.90 -72.0 0.0 41 42 48 46 20-6" 

-20.90 -71.0 1.0 26 36 48 56 32-6" 

-21.90 -72.0 0.0 23 21 24 23 15-6" 

-21.90 -72.0 0.0 29 33 27 36 34 

-21.90 -72.0 0.0 54 48 38 48 14-3" 

-21.90 -72.0 0.0 42 43 39 46 48 

-21.90 -72.0 0.0 42 47 39 36 10-3" 

-21.9 -72.0 0.0 29 28 37 31 33 

-21.9 -72.0 0.0 24 42 38 47 53 
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5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

240 213 3/13/2006 50.I I5 -21.9 

24I 138 3/I3/2006 50.I I5 -21.9 

242 139 3/I3/2006 50.I I5 -21.9 

243 I64 3/13/2006 50.I I5 -21.9 

244 I65 3/13/2006 50.I I5 -21.9 

245 I87 3/13/2006 50.I I5 -21.9 

246 I88 3/13/2006 50.I I5 -21.9 

247 290 3/I3/2006 50.I I5 -21.9 

248 264 3/I3/2006 50.I I5 -21.9 

249 86I 3/I3/2006 61.1 IO -21.9 

250 839 3/13/2006 61.1 IO -21.9 

25I 862 3/13/2006 61.1 10 -21.9 

252 840 311312006 61.1 IO -21.9 

253 863 3/13/2006 61.1 IO -21.9 

254 84I 3/13/2006 61.1 IO -21.9 

255 864 3/13/2006 61.1 IO -21.9 

256 842 3/I3/2006 61.1 IO -21.9 

257 72I 3/I3/2006 61.1 IO -21.9 

258 792 3/I3/2006 61.1 IO -21.9 

259 766 3/I3/2006 61.1 IO -21.9 

260 722 3/I3/2006 61.1 IO -21.9 

26I 694 3/13/2006 61.1 IO -21.9 

262 695 311312006 61.1 IO -21.9 

263 723 3/13/2006 61.1 IO -21.9 

264 745 311312006 61.1 IO -21.9 

265 242 3/I4/2006 50.I I5 -21.9 

266 2I4 3/14/2006 50.I 15 -21.9 

267 2I5 3/14/2006 50.I 15 -21.9 

268 243 3/14/2006 50.1 I5 -21.9 

269 265 3114/2006 50.l I5 -21.9 

270 29I 3/14/2006 50.I 15 -21.9 

271 2I6 3/14/2006 50.l I5 -21.9 

272 244 3/14/2006 50.I 15 -21.9 

273 353 3/I4/2006 56.1 I5 -21.9 

274 310 3/14/2006 56.I I5 -21.9 

275 354 3/I4/2006 56.1 15 -21.9 

276 311 3/I4/2006 56.l 15 -21.9 

277 359 3/14/2006 56.I I5 -21.9 

278 333 3/I4/2006 56.1 I5 -21.9 

279 312 3/14/2006 56.1 I5 -21.9 

280 360 3/14/2006 56.I I5 -21.9 

28I 334 3/14/2006 56.I I5 -21.9 

282 313 311412006 56.1 15 -21.9 

283 266 311412006 56.1 15 -21.9 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 Length 
(Blows/foot for J'"mal 5 

(feet)3
'
4 

(feet) 
feet) 

-I9.9 -70.0 2.0 26 40 54 65 63 

-I9.9 -70.0 2.0 I9 22 40 59 72 

-I9.9 -70.0 2.0 I5 29 45 83 62 

-I9.9 -70.0 2.0 2I 28 42 73 65 

-I9.9 -70.0 2.0 20 25 49 88 79 

-I9.9 -70.0 2.0 32 49 74 I07 50-6" 

-I9.9 -70.0 2.0 29 68 IOO I43 82-6" 

-21.9 -72.0 0.0 33 30 4I 37 35 

-19.9 -70.0 2.0 2I 32 45 56 64 

-21.9 -83.0 0.0 I2 I2 24 35 50 

-21.9 -83.0 0.0 8 9 20 45 42-8" 

-21.9 -83.0 0.0 8 9 I4 38 55 
-21.9 -83.0 0.0 IO IO 2I 46 75 

-21.9 -83.0 0.0 9 9 17 51 64 

-21.15 -82.3 0.8 9 IO 11 30 62-9" 

-21.9 -83.0 0.0 9 9 26 48 45-8" 

-20.7 -81.8 1.2 I4 12 I2 20 62 

-21.9 -83.0 0.0 IO I2 24 48 44-8" 

-21.9 -83.0 0.0 8 I2 37 55 8-2" 

-21.9 -83.0 0.0 9 9 9 41 68 

-21.9 -83.0 0.0 IO I4 34 62 I6-3" 

-21.4 -82.5 0.5 I2 IO 11 I5 62 

-21.4 -82.5 0.5 IO I2 I2 34 67 

-21.4 -82.5 0.5 I4 13 16 35 61-7" 

-21.9 -83.0 0.0 I4 I6 24 49 50-7" 

-I9.9 -70.0 2.0 23 40 63 73 87 

-I9.9 -70.0 2.0 36 52 60 67 34-6" 

-19.9 -70.0 2.0 24 32 59 60 33-6" 

-19.9 -70.0 2.0 24 43 69 78 64 

-19.9 -70 2 20 30 42 62 6I 

-21.9 -72 0 34 33 47 34 35 

-19.9 -70 2 30 56 65 71 45-6" 

-20.9 -7I I 21 48 48 45 67 

-21.9 -78 0 I7 I8 I6 I2 11 

-21.9 -78 0 2I 20 20 I4 8-6" 

-21.9 -78 0 23 19 21 21 12-6" 

-I6.9 -73 5 44 40 45 50 73 

-21.9 -78 0 30 22 18 20 16 

-21.9 -78 0 26 28 I7 22 15 

-21.9 -78 0 42 35 28 24 13-6" 

-21.9 -78 0 24 20 19 I5 I3 

-21.9 -78 0 50 38 35 29 25 

-I4.9 -71 7 24 52 65 65 82 

-13.9 -70 8 16 32 50 109 86 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike ofpile#393 (3/31106) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31106) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31106) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Nu:mber1 Date Driven Length Depth Elevation 
Pile No. (feeti (feet) 

(feet)3 

284 771 3/14/2006 61.l 10 -21.9 

285 793 3/14/2006 61.l 10 -21.9 

286 664 3/14/2006 61.l 10 -21.9 

287 638 3/14/2006 61.l 10 -21.9 

288 595 3/14/2006 61.l 10 -21.9 

289 569 3/14/2006 61.l 10 -21.9 

290 543 3/14/2006 61.l 10 -21.9 

291 500 3/14/2006 61.l 10 -21.9 

292 665 3/14/2006 61.l 10 -21.9 

293 666 3/14/2006 61.l 10 -21.9 

294 639 3/14/2006 61.1 10 -21.9 

295 596 3/14/2006 61.1 10 -21.9 

296 570 3/14/2006 61.1 10 -21.9 

297 544 3/14/2006 61.1 10 -21.9 

298 501 3/14/2006 61.1 10 -21.9 

299 502 3/14/2006 61.1 10 -21.9 

300 503 3/14/2006 61.1 10 -21.9 

301 524 3/14/2006 61.1 10 -21.9 

302 549 3/14/2006 61.l 10 -21.9 

303 550 3/14/2006 61.l 10 -21.9 

304 292 3/15/2006 56.1 15 -21.9 

305 314 3/15/2006 56.1 15 -21.9 

306 335 3/15/2006 56.1 15 -21.9 

307 361 3/15/2006 56.1 15 -21.9 

308 74 3/15/2006 50.1 15 -21.9 

309 75 3/15/2006 50.l 15 -21.9 

310 76 3/15/2006 50.l 15 -21.9 

311 77 3/15/2006 50.l 15 -21.9 

312 96 3/15/2006 50.1 20 -21.9 

313 97 3/15/2006 50.1 15 -21.9 

314 98 3/15/2006 50.1 15 -21.9 

315 119 3/15/2006 50.1 15 -21.9 

316 140 3/15/2006 50.1 15 -21.9 

317 99 3/15/2006 50.l 15 -21.9 

318 120 3/15/2006 56.1 15 -21.9 

319 575 3/15/2006 61.l 10 -21.9 

320 576 3115/2006 61.l 10 -21.9 

321 597 3115/2006 61.1 10 -21.9 

322 598 3/15/2006 61.l 10 -21.9 

323 618 3/15/2006 61.1 10 -21.9 

324 644 3/15/2006 61.1 10 -21.9 

325 667 3/15/2006 61.1 10 -21.9 

326 474 3/15/2006 61.1 10 -21.9 

327 448 3/15/2006 61.1 10 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 (Blows/foot for f'mal 5 
Length 

(feet)3
'
4 

(feet) 
feet) 

-21.9 -83 0 10 11 13 32 74 

-21.65 -82.75 0.25 10 10 12 38 68 

-21.9 -83 0 10 9 24 43 36-6" 

-21.9 -83 0 11 10 11 26 27-9" 

-21.9 -83 0 9 9 14 27 18-6" 

-21.9 -83 0 8 8 8 13 30 

-21.9 -83 0 8 10 9 20 29 

-21.9 -83 0 7 9 12 28 12-3" 

-21.9 -83 0 7 9 23 51 34-6" 

-21.9 -83 0 10 11 17 43 64 

-21.9 -83 0 11 10 15 52 37-5" 

-21.9 -83 0 9 9 12 26 37 

-21.9 -83 0 11 10 11 25 24-5" 

-21.9 -83 0 12 14 20 37 10-3" 

-21.9 -83 0 8 9 14 17 16-6" 

-21.9 -83 0 8 8 10 12 21 

-21.9 -83 0 9 9 9 17 26 

-21.9 -83 0 11 9 13 31 32-6" 

-21.9 -83 0 10 12 33 56 12-2" 

-21.9 -83 0 13 13 15 28 70 

-13.9 -70 8 22 37 54 67 72 

-21.9 -78 0 25 24 21 15 9-6" 

-21.9 -78 0 36 29 26 21 12-6" 

-21.9 -78 0 26 23 16 18 14 

-21.9 -72 0 20 30 29 35 36 

-21.9 -72 0 24 26 30 36 33 

-21.9 -72 0 16 23 29 30 26 

-21.9 -72 0 17 29 31 30 15-6" 

-21.9 -72 0 31 38 41 36 15-6" 

-21.9 -72 0 28 49 44 49 39 

-21.9 -72 0 25 44 40 42 28 

-21.9 -72 0 28 39 44 41 25-9" 

-21.9 -72 0 58 44 45 36 15-6" 

-21.9 -72 0 25 28 37 39 17-6" 

-14.9 -71 7 20 37 39 51 68 

-21.9 -83 0 11 11 14 27 30-7" 

-21.9 -83 0 12 11 14 14 5-4" 

-21.9 -83 0 11 10 10 21 35-10" 

-21.9 -83 0 11 9 9 15 67 

-21.9 -83 0 12 13 13 28 38-9" 

-20.9 -82 1 11 12 14 24 70-9" 

-21.65 -82.75 0.25 16 16 20 41 61-10" 

-21.9 -83 0 8 8 10 12 27 

-21.9 -83 0 10 9 10 11 13-8" 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see re.strike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31106) 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo- Date Driven Length Depth 

Number1 Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

328 405 3/15/2006 61.l 10 -21.9 

329 379 3/15/2006 61.l 10 -21.9 

330 380 3/15/2006 61.l 10 -21.9 

331 406 3/15/2006 61.l 10 -21.9 

332 449 3/15/2006 61.l 10 -21.9 

333 141 3/16/2006 56.l 15 -21.9 

334 121 3/16/2006 56.l 15 -21.9 

335 142 3/16/2006 56.l 15 -21.9 

336 122 3/16/2006 56.l 15 -21.9 

337 143 3/16/2006 56.l 15 -21.9 

338 123 3/16/2006 56.l 15 -21.9 

339 144 3/16/2006 56.l 15 -21.9 

340 475 3116/2006 61.l 10 -21.9 

341 385 3/16/2006 61.l 10 -21.9 

342 386 3/16/2006 61.l 10 -21.9 

343 407 3116/2006 61.l 10 -21.9 

344 408 3/16/2006 61.l 10 -21.9 

345 428 3/16/2006 61.l 10 -21.9 

346 429 3/16/2006 61.l 10 -21.9 

347 454 3/16/2006 61.1 10 -21.9 

348 455 3/16/2006 61.1 10 -21.9 

349 480 3/16/2006 61.l 10 -21.9 

350 481 3/16/2006 61.l 10 -21.9 

351 166 3/17/2006 50.l 15 -21.9 

352 189 3/17/2006 50.1 15 -21.9 

353 217 3/17/2006 50.l 15 -21.9 

354 267 3/17/2006 56.l 15 -21.9 

355 293 3/17/2006 56.l 15 -21.9 

356 315 3117/2006 56.1 15 -21.9 

357 336 3/17/2006 56.1 15 -21.9 

358 362 3/17/2006 56.l 15 -21.9 

359 363 3/17/2006 56.l 15 -21.9 

360 364 3/17/2006 56.l 15 -21.9 

361 338 3/17/2006 56.l 15 -21.9 

362 316 3/17/2006 56.l 15 -21.9 

363 317 3/17/2006 56.l 15 -21.9 

364 294 3/17/2006 56.1 15 -21.9 

365 619 3/17/2006 61.l 10 -21.9 

366 645 3/17/2006 61.l 10 -21.9 

367 668 3/17/2006 61.l 10 -21.9 

368 696 3/17/2006 61.l 10 -21.9 

369 724 3/17/2006 61.l 10 -21.9 

370 746 3/17/2006 61.l IO -21.9 

371 772 3117/2006 61.l 10 -21.9 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation (Blows/foot for lmal 5 

Elevation (feet)3 Length 
(feet)3A 

(feet) 
feet) 

-21.9 -83 0 10 10 10 10 10-11" 

-21.9 -83 0 10 7 10 12 12 

-21.9 -83 0 11 13 9 14 8-6" 

-21.9 -83 0 9 10 9 10 12 

-21.9 -83 0 10 7 10 12 10-6" 

-14.65 -70.75 7.25 22 53 52 57 66 

-21.9 -78 0 20 26 21 22 21 

-14.4 -70.5 7.5 20 30 43 45 65 

-15.15 -71.25 6.75 20 38 40 52 64 

-21.9 -78 0 25 23 24 23 22 

-14.9 -71 7 12 22 33 57 72 

-13.9 -70 8 17 32 56 76 90 

-21.9 -83 0 13 9 11 16 25-9" 

-21.9 -83 0 14 13 13 11 11-11" 

-21.9 -83 0 13 16 15 17 15 

-10.33 -71.43 11.57 32 41 50 55 85 

-10 -71.l 11.9 41 50 67 69 77 

-10.33 -71.43 11.57 19 34 48 50 64 

-10 -71.l 11.9 28 34 47 58 68 

-10.43 -71.53 11.47 25 44 48 60 61 

-10.33 -71.43 11.57 37 60 95 118 80-10" 

-10.33 -71.43 11.57 39 58 61 62 81 

-10 -71.1 11.9 23 35 51 90 110 

-20.9 -71 1 27 37 62 49 65 

-20.4 -70.5 1.5 33 35 53 59 62 

-20.15 -70.25 1.75 21 40 44 60 65 

-21.9 -78 0 24 22 20 18 17 

-14.9 -71 7 28 46 57 55 98 

-14.9 -71 7 35 46 59 55 63 

-14.4 -70.5 7.5 25 46 53 75 88 

-21.9 -78 0 35 30 26 26 12-6" 

-14.9 -71 7 40 41 55 56 67 

-15.9 -72 6 41 39 57 43 65 

-13.9 -70 8 17 42 70 71 117 

-14.15 -70.25 7.75 37 60 71 80 46-6" 

-14.65 -70.75 7.25 39 50 57 66 69 

-13.9 -70 8 61 60 116 124 100-9" 

-21.9 -83 0 13 14 16 40 19-4" 

-21.9 -83 0 15 14 17 34 69-9" 

-21.4 -82.5 0.5 11 13 15 48 64-9" 

-21.9 -83 0 12 12 16 49 67-9" 

-21.9 -83 0 14 11 16 48 84 

-21.9 -83 0 14 14 14 25 99 

-20.9 -82 1 14 10 17 25 71-9" 

Page 9 of22 

Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see res trike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31106) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31/06) 

Final blowcount< 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

372 794 3/17/2006 61.1 10 -21.9 

373 773 3/17/2006 61.1 10 -21.9 

374 747 3/17/2006 61.1 10 -21.9 

375 725 3/17/2006 61.1 10 -21.9 

376 697 3/17/2006 61.1 30 -21.9 

377 796 3/17/2006 61.1 30 -21.9 

378 245 3/18/2006 50.1 15 -21.9 

379 268 3/18/2006 56.1 15 -21.9 

380 246 3/18/2006 56.1 15 -21.9 

381 218 3/18/2006 56.1 15 -21.9 

382 190 3/18/2006 56.1 15 -21.9 

383 167 3/18/2006 56.1 15 -21.9 

384 295 3/18/2006 56.1 15 -21.9 

385 269 3/18/2006 56.1 15 -21.9 

386 247 3/18/2006 56.1 15 -21.9 

387 219 3/18/2006 56.1 15 -21.9 

388 191 3/18/2006 56.1 15 -21.9 

389 168 3/18/2006 56.1 15 -21.9 

390 169 3/18/2006 56.l 15 -21.9 

391 646 3/18/2006 61.1 10 -21.9 

392 669 3/18/2006 61.1 10 -21.9 

393 647 3/18/2006 61.1 30 -21.9 

394 670 3/18/2006 61.1 30 -21.9 

395 698 3/18/2006 61.1 30 -21.9 

396 648 3/18/2006 61.1 30 -21.9 

397 671 3/18/2006 61.1 30 -21.9 

398 699 3/18/2006 61.1 30 -21.9 

399 649 3/18/2006 61.1 30 -21.9 

400 672 3/18/2006 61.1 35 -21.9 

401 700 3/18/2006 61.1 30 -21.9 

402 726 3/18/2006 61.1 30 -21.9 

403 748 3/18/2006 61.1 30 -21.9 

404 774 3/18/2006 61.1 30 -21.9 

405 504 3/20/2006 51.77 15 -32.9 

406 505 3/20/2006 51.77 15 -32.9 

407 506 3/20/2006 55.77 15 -32.9 

408 507 3/20/2006 55.77 15 -32.9 

409 525 3/20/2006 51.77 15 -32.9 

410 526 3/20/2006 51.77 15 -32.9 

411 879 3/20/2006 61.1 45 -21.9 

412 857 3/20/2006 61.1 45 -21.9 

413 835 3/20/2006 61.1 45 -21.9 

414 813 3/20/2006 61.1 45 -21.9 

415 770 3/20/2006 61.1 45 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 Length 
(Blows/foot for final 5 

(feet)3
'
4 

(feet) 
feet) 

-21.9 -83 0 11 10 22 58 94 

-20.9 -82 1 11 11 14 30 66-9" 

-21.5 -82.6 0.4 11 11 13 24 64 

-20.9 -82 1 15 16 20 36 65-9" 

-21.4 -82.5 0.5 11 12 17 47 62-6" 

-21.9 -83 0 11 11 13 35 78 

-19.9 -70 2 21 32 45 69 63 

-14.4 -70.5 7.5 31 47 61 66 44-6" 

-13.9 -70 8 32 46 77 103 83 

-21.9 -78 0 21 10 8 10 12 

-21.9 -78 0 38 9 7 6 7 

-13.9 -70 8 23 29 41 64 72 

-13.9 -70 8 19 39 65 65 70 

-13.9 -70 8 19 33 57 66 74 

-13.9 -70 8 25 42 69 77 76 

-12.4 -68.5 9.5 69 50 44 66 90 

-13.9 -70 8 40 65 118 116 45-3" 

-13.9 -70 8 35 50 84 118 70-6" 

-13.1 -69.2 8.8 22 42 150 172 35-2" 

-21.9 -83 0 12 14 29 53 15-2" 

-21.9 -83 0 15 16 23 57 75-7" 

-21.9 -83 0 10 9 13 44 9-2" 

-20.9 -82 1 12 14 16 32 64-8" 

-19.9 -81 2 29 39 55 54 64-7" 

-21.9 -83 0 11 9 12 23 99 

-21.9 -83 0 II 12 13 29 92 

-21.9 -83 0 12 12 19 37 89 

-21.9 -83 0 9 10 15 54 32-3" 

-21.6 -82.7 0.3 10 11 13 21 67 

-20.9 -82 1 13 15 19 30 68-6" 

-20.9 -82 I 18 12 13 22 62 

-20.7 -81.8 1.2 14 16 12 25 65-9" 

-20.9 -82 I 11 13 14 22 77 

-32.9 -84.67 0 10 12 15 18 34 

-32.9 -84.67 0 12 15 22 34 71-6" 

-32.9 -88.67 0 27 39 57 43 20-6" 

-32.9 -88.67 0 31 46 51 52 43 

-32.9 -84.67 0 14 16 32 54 62 

-31.9 -83.67 1 11 13 23 49 46-6" 

-21.9 -83 0 8 11 15 30 49 

-21.9 -83 0 10 10 30 55 23-4" 

-21.9 -83 0 9 8 16 30 43-9" 

-21.9 -83 0 9 9 19 45 28-6" 

-21.9 -83 0 8 7 12 34 24-5" 
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Remarks 

Pile Broken, no replacement pile needed, see RFI #139 

Pile Broken, no replacement.pile needed, see RFI #139 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Actual Top of 
Project Pile Cutoff 

&Rollo Date Driven Length Depth Pile Elevation 
Number1 Elevation 

Pile No. (feet)2 (feet) 
(feet)3 (feet)3

'
4 

416 749 3/20/2006 61.1 35 -21.9 -21.6 

417 775 3/20/2006 61.1 35 -21.9 -21.9 

418 797 3/20/2006 61.1 35 -21.9 -21.9 

419 822 3/20/2006 61.1 0 -21.9 -21.9 

420 844 3/20/2006 61.1 35 -21.9 -21.9 

421 866 3/20/2006 61.1 35 -21.9 -21.9 

422 821 3/20/2006 61.1 35 -21.9 -21.9 

423 387 3/21/2006 56.1 15 -21.9 -21.9 

424 388 3/21/2006 56.1 15 -21.9 -21.9 

425 389 3/21/2006 56.l 15 -21.9 -21.9 

426 390 3/21/2006 56.1 15 -21.9 -21.9 

427 88 3/21/2006 50.1 45 -21.9 -19.9 

428 110 3/21/2006 50.1 45 -21.9 -19.9 

429 136 3/21/2006 56.1 45 -21.9 -14.65 

430 162 3/21/2006 56.1 45 -21.9 -13.9 

431 207 3/21/2006 56.1 45 -21.9 -21.9 

432 235 3/21/2006 56.1 45 -21.9 -21.9 

433 263 3/21/2006 56.1 45 -21.9 -14.9 

434 843 3/21/2006 61.1 30 -21.9 -21.9 

435 865 3/21/2006 61.1 35 -21.9 -21.9 

436 823 3/21/2006 61.1 35 -21.9 -21.9 

437 845 3/21/2006 61.1 35 -21.9 -21.9 

438 867 3/21/2006 61.1 35 -21.9 -21.9 

439 744 3/21/2006 61.1 45 -21.9 -21.9 

440 688 3/21/2006 61.1 45 -21.9 -21.9 

441 643 3/21/2006 61.1 45 -21.9 -21.9 

442 617 3/21/2006 61.1 45 -21.9 -21.9 

443 574 3/21/2006 61.1 45 -21.9 -21.9 

444 551 3/21/2006 51.77 10 -32.9 -32.9 

445 289 3/22/2006 56.l 45 -21.9 -14.9 

446 332 312212006 56.l 45 -21.9 -15.9 

447 358 3/22/2006 56.1 45 -21.9 -21.9 

448 384 3/22/2006 56.1 45 -21.9 -21.9 

449 427 3/22/2006 56.1 45 -21.9 -21.9 

450 87 3/22/2006 50.1 45 -21.9 -20.4 

451 109 3/22/2006 50.1 45 -21.9 -19.9 

452 135 3/22/2006 56.l 45 -21.9 -19.9 

453 161 3/22/2006 56.1 45 -21.9 -13.9 

454 206 3/22/2006 56.1 45 -21.9 -14.9 

455 205 3/22/2006 56.1 45 -21.9 -13.9 

456 160 3/22/2006 56.1 45 -21.9 -9.4 

457 134 3/22/2006 56.1 40 -21.9 -11.4 

458 577 3/22/2006 51.77 10 -32.9 -32.9 

459 599 3/22/2006 51.77 10 -32.9 -32.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Approximate 
Final Driving Approximate Tip Cut-off 

(Blows/foot for fmal 5 
Elevation (feet)3 Length 

(feet) 
feet) 

-82.7 0.3 11 11 15 42 64-9" 

-83 0 13 12 16 50 67 

-83 0 9 9 12 34 35-6" 

-83 0 8 10 13 28 39-9" 

-83 0 7 8 14 50 50 

-83 0 7 10 22 35 58 

-83 0 9 8 14 38 89 

-78 0 20 19 15 18 15 

-78 0 22 20 13 15 12 

-78 0 47 39 41 31 14-6" 

-78 0 28 28 18 20 15 

-70 2 33 36 60 81 112 

-70 2 22 24 35 59 63 

-70.75 7.25 36 52 66 79 50-6" 

-70 8 28 32 47 73 75 

-78 0 50 46 26 29 36 

-78 0 32 36 28 29 35 

-71 7 13 13 37 65 71 

-83 0 10 12 13 29 70 

-83 0 10 15 30 52 34-6" 

-83 0 10 9 17 35 31-6" 

-83 0 10 11 16 42 51 

-83 0 11 16 42 54 25-3" 

-83 0 7 8 10 25 38-9" 

-83 0 14 12 19 39 30-5" 

-83 0 17 12 14 15 11-6" 

-83 0 18 11 11 11 4-3" 

-83 0 18 12 10 10 9-9" 

-84.67 0 14 13 25 63 92 

-71 7 16 32 42 44 67 

-72 6 32 44 51 58 62 

-78 0 25 27 32 27 26 

-78 0 21 19 22 22 17-9" 

-78 0 31 28 30 26 23 

-70.5 1.5 25 26 48 55 73 

-70 2 23 45 55 87 30-3" 

-76 2 6 6 4 2 2 

-70 8 22 33 46 48 35-6" 

-71 7 18 35 43 47 67 

-70 8 21 24 30 54 70 

-65.5 12.5 34 62 77 76 45-6" 

-67.5 10.5 71 58 42 44 17-2" 

-84.67 0 12 21 38 47 72 

-84.67 0 14 18 30 52 90 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31106) 

Final blowcount < 21 b/ft, capacity is 260 kips- see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Pile Broken, replacement pile (# 135-R) driven on 4/ l 7 /06 see RF! #163 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

460 620 3/22/2006 51.77 10 -32.9 

461 409 3/22/2006 46.77 10 -32.9 

462 410 3/22/2006 46.77 IO -32.9 

463 411 3/22/2006 46.77 10 -32.9 

464 412 3/22/2006 46.77 10 -32.9 

465 432 3/22/2006 55.77 IO -32.9 

466 458 3/22/2006 55.77 IO -32.9 

467 484 3/22/2006 55.77 10 -32.9 

468 527 3/22/2006 55.77 10 -32.9 

469 108 3/23/2006 50.l 45 -21.9 

470 86 3/23/2006 50.1 45 -21.9 

471 234 3/23/2006 56.1 45 -21.9 

472 262 3/23/2006 56.l 45 -21.9 

473 288 3/23/2006 56.1 45 -21.9 

474 331 3123/2006 56.1 45 -21.9 

475 357 3/23/2006 56.l 45 -21.9 

476 383 3/23/2006 56.l 45 -21.9 

477 426 3/23/2006 56.1 45 -21.9 

478 233 3123/2006 56.1 45 -21.9 

479 261 3123/2006 56.l 45 -21.9 

480 287 3/23/2006 56.1 45 -21.9 

481 330 312312006 56.1 45 -21.9 

482 356 3/23/2006 56.1 45 -21.9 

483 453 3/23/2006 64.1 45 -21.9 

484 479 3/23/2006 65.1 45 -21.9 

485 522 3123/2006 65.1 45 -21.9 

486 548 3/23/2006 65.l 45 -21.9 

487 431 3/23/2006 51.77 10 -32.9 

488 430 3/23/2006 51.77 10 -32.9 

489 457 3/23/2006 51.77 10 -32.9 

490 456 3/23/2006 51.77 10 -32.9 

491 482 3123/2006 51.77 35 -32.9 

492 452 3/24/2006 65.1 45 -21.9 

493 478 3/24/2006 65.1 45 -21.9 

494 521 3/24/2006 65.1 45 -21.9 

495 547 312412006 65.1 45 -21.9 

496 520 3/24/2006 65.l 45 -21.9 

497 451 3/24/2006 65.l 45 -21.9 

498 425 3/24/2006 56.1 45 -21.9 

499 573 312412006 61.1 45 -21.9 

500 616 312412006 61.1 45 -21.9 

501 483 3/24/2006 51.77 35 -32.9 

502 552 3/24/2006 51.77 15 -32.9 

503 578 3/24/2006 51.77 35 -32.9 

3157.04 

TABLE I 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 Length 
(Blows/foot for fmal 5 

(feet)3
'
4 

(feet) 
feet) 

-31.9 -83.67 1 14 15 20 56 79 

-32.9 -79.67 0 20 18 16 14 13 

-32.9 -79.67 0 22 21 20 19 17 

-32.9 -79.67 0 65 65 45 35 30 

-32.9 -79.67 0 34 30 27 23 32 

-32.9 -88.67 0 21 29 81 73 50-6" 

-31.9 -87.67 1 22 25 31 57 67-9" 

-30.4 -86.17 2.5 16 20 21 43 64 

-29.4 -85.17 3.5 13 22 54 57 79 

-10 -60.1 11.9 14 23 36 65 75-6" 

-18.9 -69 3 34 35 41 62 92 

-14.4 -70.5 7.5 18 15 22 52 62 

-14.1 -70.2 7.8 19 17 37 54 68 

-15.7 -71.8 6.2 29 50 49 53 62 

-21.9 -78 0 43 35 33 34 16-6" 

-21.9 -78 0 42 47 38 35 31 

-21.9 -78 0 43 43 37 31 28 

-21.9 -78 0 29 24 23 23 22 

-13.9 -70 8 20 23 34 82 40-6" 

-13.9 -70 8 21 22 27 74 77 

-14.9 -71 7 21 26 45 59 65 

-13.9 -70 8 19 28 36 50 93 

-21.9 -78 0 28 27 27 24 24 

-21.9 -86 0 8 9 7 8 9-6" 

-21.9 -87 0 10 17 20 48 61 

-21.9 -87 0 14 13 21 29 70 

-19.9 -85 2 21 21 26 71 65 

-32.9 -84.67 0 18 19 24 29 13-4" 

-32.9 -84.67 0 26 33 34 47 10-3" 

-22.4 -74.17 10.5 98 101 98 54 45 

-17.9 -69.67 15 43 71 96 97 20-3" 

-32.9 -84.67 0 18 24 29 56 82 

-21.9 -87 0 14 17 34 54 75 

-21.9 -87 0 19 16 28 55 78 

-21.9 -87 0 48 30 58 81 45-6" 

-21.9 -87 0 20 33 54 85 46-6" 

-21.9 -87 0 12 19 34 75 88 

-9.9 -75 12 52 66 57 60 107 

-21.9 -78 0 27 23 25 21 22 

-21.9 -83 0 28 18 17 16 8-6" 

-21.9 -83 0 21 18 12 13 12 

-19.9 -71.67 13 68 80 110 95 85 

-30.9 -82.67 2 14 15 20 44 72-10" 

-31.9 -83.67 1 12 14 23 58 79-10" 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips· see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips- see restrike ofpile#393 (3/31/06) 

51212006 



Treadwell Furnished Predrill 
Design Pile 

&Rollo 
Project Pile 

Date Driven Length Depth 
Cutoff 

Number1 Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

504 600 3/24/2006 51.77 35 -32.9 

505 621 3/24/2006 51.77 35 -32.9 

506 553 3/24/2006 55.77 35 -32.9 

507 579 3/24/2006 51.77 35 -32.9 

508 601 3/24/2006 51.77 35 -32.9 

509 622 3/24/2006 51.77 35 -32.9 

510 78 3/27/2006 50.1 15 -21.9 

5ll 79 3/27/2006 50.1 15 -21.9 

512 80 3/27/2006 50.l 15 -21.9 

513 81 3/27/2006 50.1 15 -21.9 

514 82 3/27/2006 50.1 15 -21.9 

515 83 3/27/2006 50.1 15 -21.9 

516 100 3127/2006 50.l 15 -21.9 

517 3/27/2006 50.1 15 -21.9 

518 102 3/27/2006 50.1 15 -21.9 

519 103 3/27/2006 50.l 15 -21.9 

520 104 3/27/2006 50.1 15 -21.9 

521 105 3/27/2006 50.l 15 -21.9 

522 124 3/27/2006 56.l 15 -21.9 

523 125 312712006 56.1 15 -21.9 

524 126 3/27/2006 56.l 15 -21.9 

525 743 3/27/2006 61.l 45 -21.9 

526 715 3/27/2006 61.l 45 -21.9 

527 687 312712006 61.l 45 -21.9 

528 642 3/27/2006 61.l 45 -21.9 

529 572 3/27/2006 61.1 45 -21.9 

530 615 3/27/2006 61.1 45 -21.9 

531 641 3/27/2006 61.l 45 -21.9 

532 686 3/27/2006 61.1 45 -21.9 

533 714 3/27/2006 61.1 45 -21.9 

534 742 3127/2006 61.l 45 -21.9 

535 769 3127/2006 61.l 45 -21.9 

536 812 3/27/2006 61.l 45 -21.9 

537 834 3/27/2006 61.l 45 -21.9 

538 485 3/28/2006 55.77 15 -32.9 

539 459 3/28/2006 55.77 15 -32.9 

540 433 3/28/2006 55.77 15 -32.9 

541 127 3/28/2006 56.1 15 -21.9 

542 128 3/28/2006 56.1 15 -21.9 

543 129 3/28/2006 56.l 15 -21.9 

544 130 3/28/2006 56.l 15 -21.9 

545 84 3/28/2006 50.1 15 -21.9 

546 85 3/28/2006 50.1 15 -21.9 

547 106 3/28/2006 50.1 45 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving 

Pile Elevation 
Approximate Tip Cut-Off 
Elevation (feet)3 Length 

(Blows/foot for f"mal 5 
(feet)3

'
4 

(feet) 
feet) 

-31.9 -83.67 I 14 16 20 57 73-9" 

-30.9 -82.67 2 20 25 25 65 32-3" 

-19.9 -75.67 13 l!O 75 61 60 104 

-31.9 -83.67 l 19 14 17 28 98 

-20.9 -72.67 12 40 67 108 ll6 97 

-31.4 -83.17 1.5 20 18 20 39 40-4" 

-21.9 -72 0 20 25 31 30 24 

-21.9 -72 0 19 22 29 27 27 

-21.9 -72 0 22 24 33 28 33 

-21.9 -72 0 22 24 36 28 33 

-21.9 -72 0 34 33 45 38 32-9" 

-20.15 -70.25 1.75 28 36 52 49 65 

-21.9 -72 0 17 26 30 32 27 

-21.9 -72 0 29 31 35 38 17-6" 

-21.9 -72 0 30 32 40 32 15-6" 

-21.9 -72 0 33 35 43 37 20-9" 

-21.9 -72 0 30 40 38 58 48 

-19.9 -70 2 31 33 46 50 70 

-21.9 -78 0 26 27 26 23 ll-6" 

-21.9 -78 0 24 30 24 24 ll-6" 

-21.9 -78 0 26 31 26 24 22 

-21.9 -83 0 9 12 17 58 35-6" 

-21.9 -83 0 16 10 32 80 18-2" 

-21.9 -83 0 17 14 19 53 26-4" 

-21.9 -83 0 15 17 18 22 51 

-22.9 -84 -I 12 10 9 ll 15 

-21.9 -83 0 18 20 17 16 14-7" 

-21.9 -83 0 20 20 19 25 69 

-21.9 -83 0 21 18 18 45 ll8 

-21.9 -83 0 17 16 19 52 ll6-9" 

-21.9 -83 0 10 10 18 61 49-6" 

-21.9 -83 0 9 8 12 33 72 

-21.9 -83 0 8 11 12 35 56 

-21.9 -83 0 IO 11 37 70 22-3" 

-32.9 -88.67 0 30 36 57 64 30-6" 

-32.9 -88.67 0 21 27 40 47 74 

-32.9 -88.67 0 23 31 46 57 78 

-14.4 -70.5 7.5 19 29 60 72 112 

-21.9 -78 0 31 33 29 27 24 

-13.9 -70 8 55 32 65 62 82 

-8.4 -64.5 13.5 23 39 85 103 IOI 

-19.9 -70 2 49 53 50 57 70 

-17.4 -67.5 4.5 115 73 51 71 33-3" 

-18.4 -68.5 3.5 110 70 55 54 81 
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Remarks 

Final blowcount < 21 b/ft. capacity is 260 kips - see restrike of pile #393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Actual Top of 
Project Pile Cutoff 

&Rollo 
Num:ber1 Date Driven Length Depth Elevation 

Pile Elevation 
Pile No. (feeti (feet) (feet)3

'
4 

(feet}3 

548 107 3/28/2006 50.l 15 -21.9 -16.9 

549 131 3/28/2006 56.1 15 -21.9 -7.4 

550 623 3/28/2006 51.77 35 -32.9 -32.9 

551 856 3/28/2006 61.1 45 -21.9 -21.9 

552 878 3/28/2006 61.1 45 -21.9 -21.9 

553 811 3/28/2006 61.1 45 -21.9 -21.9 

554 768 3/28/2006 61.1 45 -21.9 -21.9 

555 833 3/28/2006 61.1 45 -21.9 -21.9 

556 855 3/28/2006 61.1 45 -21.9 -21.9 

557 877 3/28/2006 61.1 45 -21.9 -21.9 

558 832 3/28/2006 61.1 10 -21.9 -21.9 

559 854 3/28/2006 61.1 10 -21.9 -21.9 

560 876 3/28/2006 61.1 10 -21.9 -21.9 

561 528 3/28/2006 55.77 35 -32.9 -27.9 

562 554 3/28/2006 55.77 35 -32.9 -27.1 

563 413 3/29/2006 46.77 15 -32.9 -32.9 

564 391 3/29/2006 56.1 15 -21.9 -20.9 

565 365 3/29/2006 56.l 15 -21.9 -21.9 

566 339 3/29/2006 56.1 15 -21.9 -21.9 

567 318 3/29/2006 56.1 15 -21.9 -21.9 

568 296 3/29/2006 56.1 15 -21.9 -21.9 

569 270 3/29/2006 56.1 15 -21.9 -21.9 

570 248 3/29/2006 56.1 15 -21.9 -21.9 

571 220 3/29/2006 56.1 15 -21.9 -I3.9 

572 192 3/29/2006 56.1 15 -21.9 -11.9 

573 170 3/29/2006 56.1 15 -21.9 -21.9 

574 580 3/29/2006 51.77 35 -32.9 -30.9 

575 602 3/29/2006 51.77 35 -32.9 -31.9 

576 868 3/29/2006 61.1 10 -21.9 -21.9 

577 846 3/29/2006 61.1 35 -21.9 -21.9 

578 824 3/29/2006 61.1 20 -21.9 -21.9 

579 869 3/29/2006 61.1 35 -21.9 -21.9 

580 847 3/29/2006 61.1 35 -21.9 -21.9 

581 825 3/29/2006 61.1 10 -21.9 -21.9 

582 848 3/29/2006 61.1 35 -21.9 -21.9 

583 870 3/29/2006 61.1 35 -21.9 -21.9 

584 826 3/29/2006 61.1 10 -21.9 -21.9 

585 87I 3/29/2006 61.1 10 -21.9 -21.9 

586 849 3/29/2006 61.1 10 -21.9 -21.9 

587 827 312912006 61.1 10 -21.9 -21.9 

588 872 3/29/2006 61.1 10 -21.9 -21.9 

589 193 3/30/2006 56.1 15 -21.9 -11.9 

590 221 3/30/2006 56.1 15 -21.9 -21.9 

591 249 3/30/2006 56.l I5 -21.9 -21.9 

3157.Q4 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Approximate 
Final Driving Approximate Tip Cut-off 

Elevation (feet)3 (Blows/foot for imal S 
Length 
(feet) 

feet) 

-67 5 95 52 44 63 88 

-63.5 14.5 17 35 67 123 85-6" 

-84.67 0 18 22 58 113 29-2" 

-83 0 9 12 30 44 28-5" 

-83 0 8 10 22 44 31-6" 

-83 0 11 11 33 50 13-2" 

-83 0 8 10 12 34 46-11" 

-83 0 10 12 36 62 34-5" 

-83 0 9 9 16 32 13-3" 

-83 0 12 15 38 63 9-7" 

-83 0 10 12 30 57 31-4" 

-83 0 10 17 38 68 29-4" 

-83 0 11 15 39 74 36-5" 

-83.67 5 12 13 32 65 73 

-82.87 5.8 14 15 18 73 64-6" 

-79.67 0 35 24 19 13 12 

-77 1 35 35 25 22 21 

-78 0 29 24 21 17 8-6" 

-78 0 26 30 21 21 17 

-78 0 26 26 23 19 16 

-78 0 28 27 20 20 17 

-78 0 22 23 26 20 15 

-78 0 22 27 22 21 21 

-70 8 23 36 66 81 90 

-68 10 87 73 49 48 102 

-78 0 29 29 26 24 12-6" 

-82.67 2 16 17 18 17 73 

-83.67 1 13 16 22 46 62-6" 

-83 0 9 15 35 47 14-3" 

-83 0 9 12 30 46 38-6" 

-83 0 8 12 21 30 21-4" 

-83 0 8 8 19 30 65 

-83 0 8 IO 16 35 49 

-83 0 8 9 11 23 58 

-83 0 7 9 11 29 56 

-83 0 8 10 34 72 37-4" 

-83 0 10 10 15 34 53 

-83 0 9 IO 36 50 22-3" 

-83 0 9 9 12 21 39 

-83 0 11 14 30 57 21-4" 

-83 0 10 17 42 53 I5-3" 

-68 10 44 33 37 77 30-3" 

-78 0 25 47 36 28 13-6" 

-78 0 34 37 38 33 31 
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Remarks 

Pile Broken, replacement pile (#877-R) driven on 4/20/06 see RF! #163 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth 
Elevation 

Pile No. (feet)2 (feet) 
(feet)3 

592 271 3/30/2006 56.1 15 -21.9 

593 297 3/30/2006 56.1 15 -21.9 

594 319 3/30/2006 56.1 15 -21.9 

595 340 313012006 56.1 15 -21.9 

596 366 3/30/2006 56.1 15 -21.9 

597 392 3/30/2006 56.1 15 -21.9 

598 145 3/30/2006 56.1 15 -21.9 

599 171 3/30/2006 56.1 15 -21.9 

600 146 313012006 56.1 15 -21.9 

601 850 3/30/2006 61.1 10 -21.9 

602 873 3/30/2006 61.1 10 -21.9 

603 851 3/30/2006 61.1 10 -21.9 

604 874 3/30/2006 61.1 35 -21.9 

605 852 3/30/2006 61.1 35 -21.9 

606 853 3/30/2006 61.1 35 -21.9 

607 875 3/30/2006 61.1 35 -21.9 

608 831 3/30/2006 61.1 10 -21.9 

609 728 3/30/2006 61.1 10 -21.9 

610 750 313012006 61.1 35 -21.9 

611 776 3/30/2006 61.1 35 -21.9 

612 798 3/30/2006 61.1 35 -21.9 

613 172 3/31/2006 56.1 15 -21.9 

614 195 3/31/2006 56.1 15 -21.9 

615 222 3/31/2006 56.1 15 -21.9 

616 250 3/31/2006 56.1 15 -21.9 

617 272 3/31/2006 56.1 15 -21.9 

618 298 3/31/2006 56.1 15 -21.9 

619 320 3/31/2006 56.1 15 -21.9 

620 341 3/31/2006 56.1 15 -21.9 

621 367 3/31/2006 56.1 15 -21.9 

622 223 3/31/2006 56.1 15 -21.9 

623 251 3/31/2006 56.1 15 -21.9 

624 273 3/31/2006 56.1 15 -21.9 

625 393 3/31/2006 56.1 15 -21.9 

626 729 3/31/2006 61.1 35 -21.9 

627 701 3/31/2006 61.1 35 -21.9 

628 673 3/31/2006 61.1 35 -21.9 

629 650 3/31/2006 61.1 35 -21.9 

630 730 3/31/2006 61.1 35 -21.9 

631 702 3/31/2006 61.1 35 -21.9 

632 674 3/31/2006 61.1 35 -21.9 

633 651 3/31/2006 61.1 35 -21.9 

634 731 3/31/2006 61.1 35 -21.9 

635 703 3/31/2006 61.1 35 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 
(Blows/foot for f"mal 5 

Length 
(feet)3

'
4 

(feet) 
feet) 

-13.9 -70 8 16 35 55 78 86 

-16.9 -73 5 74 63 69 58 65 
-21.9 -78 0 41 36 27 23 11-6" 

-13.9 -70 8 19 38 49 69 84 

-21.9 -78 0 38 35 25 22 21 

-21.9 -78 0 33 25 24 17 16 

-21.9 -78 0 29 27 34 29 23 

-13.9 -70 8 32 30 48 61 80 

-21.9 -78 0 44 34 41 33 27 

-21.9 -83 0 10 13 34 68 18-3" 

-21.9 -83 0 10 16 34 59 15-3" 

-21.9 -83 0 8 11 19 60 79 

-21.9 -83 0 9 11 30 52 48-9' 

-21.9 -83 0 10 10 15 50 80 

-21.9 -83 0 11 12 16 38 82 

-21.9 -83 0 10 17 35 58 51-9" 

-21.9 -83 0 10 11 18 50 35-7" 

-21.9 -83 0 32 33 34 55 76 

-21.9 -83 0 15 18 23 65 63-9" 

-21.9 -83 0 10 20 26 84 80-6" 

-21.9 -83 0 12 13 19 35 63 

-13.9 -70 8 21 33 52 71 84 

-13.9 -70 8 26 36 60 94 105 

-13.9 -70 8 21 36 57 60 80 

-13.9 -70 8 21 30 56 64 72 

-13.9 -70 8 26 42 56 66 85 

-13.9 -70 8 44 52 78 93 45-6" 

-13.9 -70 8 39 53 76 75 43-6" 

-13.9 -70 8 22 36 64 103 46-6" 

-13.9 -70 8 23 43 59 72 42-6" 

-13.9 -70 8 21 36 55 75 82 

-21.9 -78 0 40 33 28 30 13-6" 

-21.9 -78 0 36 29 27 25 23 

-21.65 -77.75 0.25 34 28 22 17 19-3" 

-21.9 -83 0 11 13 14 31 82 

-21.9 -83 0 10 12 20 59 29-5" 

-21.9 -83 0 10 14 22 60 44-6" 

-21.9 -83 0 10 11 14 39 49-9" 

-21.9 -83 0 9 9 11 16 60 

-21.9 -83 0 10 9 13 43 62-7" 

-21.9 -83 0 10 10 11 46 40-6" 

-21.9 -83 0 9 12 13 40 69-9" 

-21.9 -83 0 10 12 14 46 52-6" 

-21.9 -83 0 11 10 12 32 71-9" 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31106) 

Restiike performed on final 3-inches of driving on 4/1/06 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

636 675 3/31/2006 61.1 35 -21.9 

637 652 3/3112006 61.1 35 -21.9 

638 732 3/31/2006 61.1 35 -21.9 

639 704 3/31/2006 61.1 35 -21.9 

640 299 41112006 56.1 15 -21.9 

641 321 41112006 56.1 15 -21.9 

642 342 4/1/2006 56.1 15 -21.9 

643 368 41112006 56.1 15 -21.9 

644 394 4/1/2006 56.1 15 -21.9 

645 434 4/1/2006 55.77 15 -32.9 

646 414 4/1/2006 46.77 15 -32.9 

647 415 41112006 46.77 15 -32.9 

648 416 4/1/2006 46.77 15 -32.9 

649 460 41112006 55.77 15 -32.9 

650 676 41112006 61.1 35 -21.9 

651 627 41112006 51.77 35 -32.9 

652 606 4/1/2006 51.77 35 -32.9 

653 584 4/1/2006 51.77 35 -32.9 

654 624 4/1/2006 51.77 35 -32.9 

655 603 4/112006 51.77 35 -32.9 

656 581 41112006 51.77 35 -32.9 

657 625 41112006 51.77 35 -32.9 

658 604 4/112006 51.77 35 -32.9 

659 582 4/1/2006 51.77 35 -32.9 

660 626 4/1/2006 51.77 35 -32.9 

661 605 41112006 51.77 35 -32.9 

662 583 41112006 51.77 35 -32.9 

663 147 4/3/2006 56.1 15 -21.9 

664 173 4/3/2006 56.1 15 -21.9 

665 148 4/3/2006 56.1 15 -21.9 

666 196 4/3/2006 56.l 15 -21.9 

667 174 4/3/2006 56.1 15 -21.9 

668 149 4/3/2006 56.1 15 -21.9 

669 224 4/3/2006 56.l 15 -21.9 

670 197 4/3/2006 56.1 15 -21.9 

671 175 4/3/2006 56.l 15 -21.9 

672 150 4/3/2006 56.l 15 -21.9 

673 252 4/3/2006 56.1 15 -21.9 

674 225 4/3/2006 56.1 15 -21.9 

675 198 4/3/2006 56.l 15 -21.9 

676 555 4/3/2006 55.77 35 -32.9 

677 529 4/3/2006 55.77 35 -32.9 

678 508 4/3/2006 55.77 35 -32.9 

679 486 41312006 55.77 35 -32.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet/ Length 
(Blows/foot for Imai 5 

(feet)3
'
4 

(feet) 
feet) 

-21.9 -83 0 11 12 24 72 29-3" 

-21.9 -83 0 II 12 27 70 51-6" 

-21.9 -83 0 10 10 13 56 50-6" 

-21.9 -83 0 10 10 13 47 80 

-13.9 -70 8 27 33 48 72 46-6" 

-13.9 -70 8 34 38 60 79 82 

-21.9 -78 0 41 39 30 26 24 

-21.9 -78 0 31 31 24 22 19 

-21.9 -78 0 34 28 26 27 23 

-32.9 -88.67 0 23 51 61 58 32-9" 

-32.9 -79.67 0 25 20 18 23 17 

-22.9 -69.67 10 32 45 68 88 105 

-32.9 -79.67 0 35 31 30 24 12-6" 

-32.9 -88.67 0 32 68 73 54 22-6" 

-21.9 -83 0 15 15 22 66 25-3" 

-32.9 -84.67 0 13 24 57 79 30-4" 

-31.9 -83.67 1 9 12 28 56 60-4" 

-32.9 -84.67 0 13 33 54 55 13-3" 

-32.9 -84.67 0 13 14 16 38 79 

-32.9 -84.67 0 13 14 15 19 56 

-31.9 -83.67 1 12 14 16 55 79-9" 

-31.9 -83.67 1 13 13 13 20 63 

-31.9 -83.67 1 16 16 15 30 97 

-31.9 -83.67 1 13 13 16 54 70-9" 

-30.9 -82.67 2 15 16 19 20 69 

-31.9 -83.67 I 18 17 18 30 90 

-30.9 -82.67 2 18 17 15 19 73 

-14.9 -71 7 26 30 58 81 78 

-13.9 -70 8 16 27 53 87 48-6" 

-21.9 -78 0 38 38 28 28 11-6" 

-13.4 -69.5 8.5 24 28 48 86 60-6" 

-13.4 -69.5 8.5 32 22 25 61 JIO 
-14.9 -71 7 20 42 66 73 75 

-21.9 -78 0 27 38 33 26 26 

-13.4 -69.5 8.5 23 33 53 93 60-6" 

-12.9 -69 9 42 33 30 44 103 

-12.65 -68.75 9.25 63 41 49 67 25-3" 

-21.9 -78 0 39 41 35 32 25 

-14.4 -70.5 7.5 22 33 68 79 82 

-11.9 -68 JO 74 52 39 59 83 

-27.9 -83.67 5 13 17 25 57 72-9" 

-28.9 -84.67 4 12 16 36 44 74 

-32.9 -88.67 0 56 46 50 67 31-6" 

-29.9 -85.67 3 15 18 25 35 65 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31/06) 

Final blowcouot < 21 b/ft, capacity is 260 kips - see restrike of pile #393 (3/31106) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo Date Driven Length Depth 

Number1 Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

680 556 4/3/2006 55.77 35 -32.9 

681 530 41312006 55.77 35 -32.9 

682 509 4/3/2006 55.77 35 -32.9 

683 487 41312006 55.77 35 -32.9 

684 461 41312006 55.77 35 -32.9 

685 435 4/3/2006 55.77 35 -32.9 

686 436 41312006 55.77 35 -32.9 

687 176 41412006 56.1 - 15 -21.9 

688 274 41412006 56.1 15 -21.9 

689 253 4/4/2006 56.1 15 -21.9 

690 226 4/4/2006 56.1 15 -21.9 

691 199 4/4/2006 56.l 15 -21.9 

692 300 4/4/2006 56.1 15 -21.9 

693 275 4/4/2006 56.1 15 -21.9 

694 254 4/4/2006 56.l 15 -21.9 

695 227 4/4/2006 56.1 15 -21.9 

696 322 4/4/2006 56.1 15 -21.9 

697 301 4/4/2006 56.1 15 -21.9 

698 276 4/4/2006 56.l 15 -21.9 

699 557 4/4/2006 55.77 35 -32.9 

700 531 4/4/2006 55.77 35 -32.9 

701 488 4/4/2006 55.77 35 -32.9 

702 462 41412006 55.77 35 -32.9 

703 255 41512006 56.1 15 -21.9 

704 323 41512006 56.1 15 -21.9 

705 302 41512006 56.1 15 -21.9 

706 277 4/5/2006 56.1 15 -21.9 

707 343 41512006 56.1 15 -21.9 

708 369 4/5/2006 56.1 15 -21.9 

709 344 41512006 56.1 15 -21.9 

710 370 41512006 56.1 15 -21.9 

711 324 41512006 56.1 15 -21.9 

712 345 41512006 56.1 15 -21.9 

713 371 41512006 56.1 15 -21.9 

714 303 41512006 
, 

56.1 15 -21.9 

715 325 4/5/2006 56.1 15 -21.9 

716 346 41512006 56.1 15 -21.9 

717 751 41512006 61.1 35 -21.9 

718 752 4/5/2006 61.1 35 -21.9 

719 777 4/5/2006 61.l 35 -21.9 

720 799 41512006 61.l 35 -21.9 

721 778 41512006 61.1 35 -21.9 

722 800 41512006 61.1 35 -21.9 

723 753 41512006 61.1 35 -21.9 

3157.04 

TABLE! 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation (Blows/foot forfmal 5 

Elevation (feet)3 Length 
(feet)3

'
4 

(feet) 
feet) 

-27.9 -83.67 5 18 17 17 21 72 

-27.9 -83.67 5 16 15 16 27 86 

-29.9 -85.67 3 19 27 60 57 64 

-29.9 -85.67 3 21 21 34 55 85 

-28.9 -84.67 4 17 21 24 37 82 

-30.9 -86.67 2 22 24 26 46 89 

-18.9 -74.67 14 130 109 117 107 102 

-11.4 -67.5 10.5 95 55 36 54 48-6" 

-15.9 -72 6 55 64 69 69 66 

-13.4 -69.5 8.5 28 25 50 90 106 

-13.9 -70 8 25 32 70 96 20-3" 

-14.9 -71 7 49 35 39 80 110 

-15.7 -71.8 6.2 60 68 51 42 82 

-13.9 -70 8 31 46 81 92 132 

-12.9 -69 9 63 30 40 85 94-6" 

-12.9 -69 9 51 34 43 75 71-6'' 

-11.9 -68 10 52 37 35 50 100-6" 

-11.4 -67.5 10.5 54 38 34 73 130-10" 

-12.9 -69 9 51 37 45 80 100-6" 

-28.9 -84.67 4 16 15 18 36 90 

-27.9 -83.67 5 17 15 19 22 66 

-30.9 -86.67 2 22 27 37 56 93 

-17.9 -73.67 15 127 94 133 100 102 

-8.5 -64.6 13.4 22 45 86 141 125 

-11.9 -68 10 52 49 42 50 107 

-11.9 -68 10 67 41 41 89 60-6" 

-12.4 -68.5 9.5 71 54 31 49 107 

-21.9 -78 0 42 37 29 24 26 

-21.9 -78 0 47 39 33 40 20-6" 

-21.9 -78 0 5 5 6 8 6 

-12.4 -68.5 9.5 40 32 54 60 40-6" 

-11.9 -68 10 49 39 39 61 30-3" 

-11.65 -67.75 10.25 58 41 40 69 20-3" 

-12.4 -68.5 9.5 47 44 34 44 91 

-11.15 -67.25 10.75 87 70 44 46 30-3" 

-21.9 -78 0 7 7 9 11 10 

-10.65 -66.75 11.25 55 51 37 45 20-3" 

-21.9 -83 0 16 16 21 36 88 

-21.9 -83 0 11 14 15 25 87 

-21.9 -83 0 16 19 20 27 61 

-21.9 -83 0 18 22 30 56 72 

-21.9 -83 0 17 15 24 56 69-9" 

-21.9 -83 0 17 19 39 63 27-3" 

-21.9 -83 0 13 13 12 28 78 
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Remarks 

Pile Broken, no replacement pile needed, see RFI #179 

Pile Broken, no replacement pile needed, see RFI # 179 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Actual Top of 
&Rollo 

Project Pile 
Length Depth 

Cutoff 
Pile Elevation 

Number1 Date Driven Elevation 
Pile No. (feet)2 (feet) 

(feet)3 (feet)3
'
4 

724 779 4/5/2006 61.1 35 -21.9 -21.9 

725 801 4/5/2006 61.1 35 -21.9 -21.9 

726 754 4/5/2006 61.1 35 -21.9 -21.9 

727 780 4/5/2006 61.1 35 -21.9 -21.9 

728 802 4/5/2006 61.1 35 -21.9 -21.23 

729 375 4/6/2006 56.1 15 -21.9 -12.9 

730 398 4/6/2006 56.1 15 -21.9 -21.9 

731 397 4/6/2006 56.l 15 -21.9 -21.9 

732 132 4/6/2006 56.1 35 -21.9 -7.5 

733 133 4/6/2006 56.1 35 -21.9 -7 

734 396 4/6/2006 56.1 15 -21.9 -21.9 

735 395 4/6/2006 56.1 15 -21.9 -11.4 

736 418 4/6/2006 46.77 15 -32.9 -23.9 

737 419 4/6/2006 46.77 15 -32.9 -20.9 

738 417 4/6/2006 46.77 25 -32.9 -19.4 

739 439 4/6/2006 55.77 25 -32.9 -13.75 

740 440 4/6/2006 55.77 25 -32.9 -30.9 

741 437 4/6/2006 55.77 35 -32.9 -32.9 

742 438 4/6/2006 55.77 35 -32.9 -30.4 

743 464 4/6/2006 55.77 35 -32.9 -32.9 

744 465 4/6/2006 55.77 35 -32.9 -32.9 

745 463 4/6/2006 55.77 35 -32.9 -29.9 

746 489 4/6/2006 55.77 35 -32.9 -29.9 

747 511 4/6/2006 55.77 35 -32.9 -28.9 

748 151 417/2006 56.l 25 -21.9 -7.4 

749 152 417/2006 56.1 15 -21.9 -7.4 

750 177 417/2006 56.1 15 -21.9 -6.9 

751 200 417/2006 56.1 15 -21.9 -11.4 

752 228 417/2006 56.1 15 -21.9 -11.4 

753 256 417/2006 56.1 15 -21.9 -11.15 

754 278 417/2006 56.1 15 -21.9 -10.65 

755 304 417/2006 56.1 15 -21.9 -11.4 

756 326 417/2006 56.1 15 -21.9 -12.15 

757 347 417/2006 56.1 15 -21.9 -14.2 

758 178 417/2006 56.1 15 -21.9 -11.15 

759 201 417/2006 56.1 15 -21.9 -11.4 

760 229 417/2006 56.1 15 -21.9 -6.9 

761 257 417/2006 56.1 15 -21.9 -8.15 

762 279 417/2006 56.1 15 -21.9 -10.65 

763 532 417/2006 55.77 35 -32.9 -30.9 

764 558 417/2006 55.77 35 -32.9 -27.9 

765 654 417/2006 61.1 35 -21.9 -21.9 

766 655 417/2006 61.1 35 -21.9 -21.9 

767 656 417/2006 61.1 35 -21.9 -21.9 

3157.04 

TABLE 1 
Indicator and Prodnction Pile Snmmary 

301 Mission Street 
San Francisco, California 

Appro:ximate 
Final Driving Approximate Tip Cut-off 

(Blows/foot for fmal 5 
·Elevation (feet)3 Length 

(feet) 
feet) 

-83 0 12 15 22 79 49-3" 

-83 0 15 14 26 42 50-6" 

-83 0 18 18 28 90 47-3" 

-83 0 19 19 30 42 153 

-82.33 0.67 36 30 30 42 85-9" 

-69 9 39 35 33 44 79 

-78 0 33 29 25 22 15 

-78 0 33 31 24 25 23 

-63.6 14.4 15 17 39 71 30-3" 

-63.1 14.9 9 11 30 53 102 

-78 0 40 38 28 29 22 

-67.5 10.5 44 44 42 64 94 

-70.67 9 46 67 74 77 105 

-67.67 12 38 50 59 81 28-3" 

-66.17 13.5 36 43 72 71 126 

-69.52 19.15 69 102 116 165 50-3" 

-86.67 2 20 21 27 46 63 

-88.67 0 13 10 10 9 4-6" 

-86.17 2.5 16 18 20 45 65-9" 

-88.67 0 22 39 70 84 90 

-88.67 0 22 52 56 90 30-5" 

-85.67 3 21 22 30 37 61 

-85.67 3 19 28 37 51 70-9" 

-84.67 4 25 26 37 50 61 

-63.5 14.5 20 40 58 93 50-6" 

-63.5 14.5 16 30 45 75 100 

-63 15 24 42 47 85 80-6" 

-67.5 10.5 71 52 45 50 55-6" 

-67.5 10.5 80 57 46 59 45-6" 

-67.25 10.75 52 66 50 49 95 

-66.75 11.25 53 57 65 47 37 

-67.5 10.5 67 86 61 47 50 

-68.25 9.75 54 35 31 43 55-9" 

-70.3 7.7 26 39 74 82 90 

-67.25 10.75 68 61 43 46 20-2" 

-67.5 10.5 86 71 57 48 50-6" 

-63 15 7 15 33 71 130 

-64.25 13.75 32 45 67 72 12-2" 

-66.75 11.25 93 67 43 38 65 

-86.67 2 45 54 37 54 64 

-83.67 5 16 15 22 36 69 

-83 0 13 13 11 51 41-6" 

-83 0 10 11 13 57 38-4" 

-83 0 12 11 13 25 87 
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Remarks 

Final blowcount < 21 b/ft, capacity is 260 kips- see restrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth 
Elevation 

Pile No. (feet/ (feet) 
(feet)3 

768 657 417/2006 61.1 35 -21.9 

769 628 417/2006 51.77 35 -32.9 

770 607 417/2006 51.77 35 -32.9 

771 585 417/2006 51.77 35 -32.9 

772 629 417/2006 51.77 35 -32.9 

773 608 417/2006 51.77 35 -32.9 

774 305 4/8/2006 56.l 15 -21.9 

775 327 4/8/2006 56.1 15 -21.9 

776 348 4/8/2006 56.1 15 -21.9 

777 374 4/8/2006 56.1 15 -21.9 

778 153 4/8/2006 56.1 15 -21.9 

779 179 4/8/2006 56.1 15 -21.9 

780 202 4/8/2006 56.1 15 -21.9 

781 230 4/8/2006 56.l 15 -21.9 

782 258 4/8/2006 56.1 15 -21.9 

783 280 4/8/2006 56.1 15 -21.9 

784 306 4/8/2006 56.1 15 -21.9 

785 328 4/8/2006 56.1 15 -21.9 

786 349 4/8/2006 56.1 15 -21.9 

787 375 4/8/2006 56.1 15 -21.9 

788 159 4/8/2006 56.1 15 -21.9 

789 203 4/8/2006 56.1 15 -21.9 

790 204 4/8/2006 56.1 15 -21.9 

791 232 4/8/2006 56.1 15 -21.9 

792 259 4/8/2006 56.l 15 -21.9 

793 586 4/8/2006 51.77 35 -32.9 

794 630 4/8/2006 51.77 35 -32.9 

795 609 4/8/2006 51.77 35 -32.9 

796 587 4/8/2006 51.77 35 -32.9 

797 559 4/8/2006 55.77 35. -32.9 

798 533 4/8/2006 55.77 35 -32.9 

799 512 4/8/2006 55.77 35 -32.9 

800 490 4/8/2006 55.77 35 -32.9 

801 560 4/8/2006 55.77 35 -32.9 

802 534 4/8/2006 55.77 35 -32.9 

803 513 4/8/2006 55.77 35 -32.9 

804 260 4/10/2006 56.1 15 -21.9 

805 286 4/10/2006 56.l 15 -21.9 

806 329 4/10/2006 56.1 15 -21.9 

807 355 4/10/2006 56.l 15 -21.9 

808 399 4/10/2006 56.1 15 -21.9 

809 421 4/10/2006 56.1 15 -21.9 

810 420 4/10/2006 56.1 15 -21.9 

811 400 4110/2006 56.1 15 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Approximate Tip Cut-off Pile Elevation 

Elevation (feet)3 Length 
(Blows/foot for final 5 

(feet)3
'
4 

(feet) 
feet) 

-21.9 -83 0 12 10 15 22 100 

-31.9 -83.67 1 13 12 17 35 95 

-30.9 -82.67 2 15 15 16 27 60-6" 

-32.9 -84.67 0 19 15 16 42 88 

-30.9 -82.67 2 12 16 17 54 63-6" 

-30.9 -82.67 2 16 16 20 25 94 

-21.9 -78 0 8 7 10 8 12 

-8.4 -64.5 13.5 5 17 43 55 67 

-12.4 -68.5 9.5 38 26 23 37 69 

-12.4 -68.5 9.5 32 26 19 44 77 

-6.9 -63 15 23 25 39 66 99 

-6.9 -63 15 11 26 34 60 90 

-11.65 -67.75 10.25 69 47 31 35 40-6" 

-7.4 -63.5 14.5 8 12 37 67 42-6" 

-7.65 -63.75 14.25 12 18 35 53 70 

-6.75 -62.85 15.15 6 7 11 41 80 

-6.9 -63 15 6 11 30 70 55-6" 

-11.65 -67.75 10.25 51 26 19 39 42-6" 

-13.15 -69.25 8.75 19 17 27 52 80 

-13.4 -69.5 8.5 13 14 32 50 67 

-6.5 -62.6 15.4 12 32 48 45 98 

-6.9 -63 15 19 17 32 56 80 

-II -67.1 10.9 62 61 54 41 40-6" 

-7.9 -64 14 18 19 35 57 75 

-7.9 -64 14 10 20 42 72 77 

-32.9 -84.67 0 15 18 39 44 35 

-31.9 -83.67 1 14 16 21 55 63-6" 

-31.9 -83.67 1 16 14 16 22 84 

-32.9 -84.67 0 19 25 48 58 20-6" 

-28.4 -84.17 4.5 20 18 19 50 89 

-29.4 -85.17 3.5 15 17 29 49 85 

-29.9 -85.67 3 21 20 26 40 76 

-14 -69.77 18.9 59 78 117 168 78-4" 

-16 -71.77 16.9 50 110 129 170 209 

-16 -71.77 16.9 63 84 110 134 154 

-14.5 -70.27 18.4 32 76 96 150 100-6" 

-7.5 -63.6 14.4 7 12 20 34 72 

-7.75 -63.85 14.15 4 22 44 72 85 

-13.9 -70 8 18 22 46 67 75 

-13.9 -70 8 15 22 48 74 74 

-21.9 -78 0 36 32 23 21 21 

-21.9 -78 0 47 38 30 30 24 

-12.65 -68.75 9.25 34 28 48 70 86 

-12.65 -68.75 9.25 32 28 36 54 88 
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Remarks 

Pile Broken, no replacement pile needed, see RFI # 182 

51212006 



Treadwell Furnished Pre drill 
Design Pile 

Actual Top of 
Project Pile Cutoff 

&Rollo 
Number1 Date Driven Length Depth Elevation 

Pile Elevation 
Pile No. (feet)2 (feet) (feet)3

'
4 

(feet)3 

812 401 411012006 56.1 15 -21.9 -13.4 

813 422 411012006 56.1 15 -21.9 -12.65 

814 423 4/10/2006 56.1 15 -21.9 -13.15 

815 828 4/10/2006 61.1 35 -21.9 -21.9 

816 829 4/10/2006 61.1 35 -21.9 -21.9 

817 803 4/10/2006 61.1 35 -21.9 -21.9 

818 781 4/10/2006 61.1 35 -21.9 -21.9 

819 755 4/10/2006 61.1 35 -21.9 -21.9 

820 733 411012006 61.1 35 -21.9 -21.9 

821 705 411012006 61.1 35 -21.9 -21.9 

822 677 4/10/2006 61.1 35 -21.9 -21.9 

823 678 4/10/2006 61.1 35 -21.9 -21.9 

824 706 4/10/2006 61.1 35 -21.9 -21.9 

825 734 4/10/2006 61.1 35 -21.9 -12.9 

826 756 4/10/2006 61.1 35 -21.9 -21.9 

827 782 411012006 61.1 35 -21.9 -21.9 

828 804 411312006 61.1 30 -21.9 -21.9 

829 805 411312006 61.1 30 -21.9 -21.9 

830 783 411312006 61.1 30 -21.9 -21.9 

831 757 4/13/2006 61.1 30 -21.9 -21.9 

832 735 4/13/2006 61.1 30 -21.9 -11.9 

833 707 4/13/2006 61.1 25 -21.9 -9.9 

834 679 4/13/2006 61.1 25 -21.9 -10.4 

835 561 411312006 55.77 30 -32.9 -32.9 

836 535 411312006 55.77 30 -32.9 -29.9 

837 514 411312006 55.77 30 -32.9 -21.9 

838 681 4/14/2006 61.1 30 -21.9 -21.9 

839 709 4/14/2006 61.1 25 -21.9 -21.9 

840 737 4/14/2006 61.1 25 -21.9 -21.9 

841 682 4/14/2006 61.1 30 -21.9 -21.9 

842 710 4/14/2006 61.1 30 -21.9 -21.9 

843 738 4/14/2006 61.1 30 -21.9 -21.9 

844 683 4/14/2006 61.1 30 -21.9 -21.9 

845 711 4/14/2006 61.1 30 -21.9 -21.9 

846 739 4/14/2006 61.1 30 -21.9 -9.9 

847 761 4/14/2006 61.1 30 -21.9 -21.9 

848 760 4/14/2006 61.1 30 -21.9 -21.9 

849 491 4/15/2006 55.77 30 -32.9 -15.9 

850 492 411512006 55.77 30 -32.9 -30.9 

851 466 4115/2006 55.77 30 -32.9 -13 

852 441 4/15/2006 65.1 30 -21.9 -3 

853 381 4/15/2006 56.1 30 -21.9 -21.9 

854 424 4/15/2006 56.1 30 -21.9 -14.9 

855 467 4/17/2006 65.l 30 -21.9 -3 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Approximate 
Final Driving Approximate Tip Cut-off 

Elevation (feet)3 
(Blows/foot for f'mal 5 

Length 
(feet) 

feet) 

-69.5 8.5 19 25 49 63 82 

-68.75 9.25 28 23 32 56 87 

-69.25 8.75 17 18 33 73 82 

-83 0 14 14 23 48 55 

-83 0 12 13 26 39 49-6" 

-83 0 12 14 21 51 24-4" 

-83 0 11 11 15 50 30-6" 

-83 0 13 15 20 50 40-6'' 

-83 0 17 17 20 28 37-6" 

-83 0 12 15 19 79 70-6" 

-83 0 18 19 21 34 70-6" 

-83 0 17 15 17 34 50-6" 

-83 0 21 20 19 25 130 

-74 9 43 55 74 71 85 

-83 0 15 14 28 56 100-9" 

-83 0 15 15 14 21 83-10" 

-83 0 14 15 22 61 17-3" 

-83 0 15 17 30 66 25-3" 

-83 0 15 16 18 37 32-6" 

-83 0 23 20 18 27 65 

-73 IO 34 47 56 66 55-10" 

-71 12 18 24 41 57 85 

-71.5 11.5 26 45 53 58 82 

-88.67 0 37 10 6 8 6 

-85.67 3 22 26 30 42 70 

-77.67 11 76 66 86 71 101 

-83 0 11 13 12 34 34-9" 

-83 0 13 14 14 35 56-9" 

-83 0 13 17 25 70 13-3" 

-83 0 17 19 17 30 78 

-83 0 23 17 19 37 75 

-83 0 13 14 20 63 38-6" 

-83 0 21 18 22 65 70-9" 

-83 0 18 17 20 44 66-6" 

-71 12 26 43 57 72 102 

-83 0 13 12 20 41 65 

-83 0 17 17 22 33 93 

-71.67 17 67 81 102 85 100 

-86.67 2 7 7 6 3 3 

-68.77 19.9 26 54 68 77 106 

-68.1 18.9 38 42 61 110 130 

-78 0 31 25 23 18 19 

-71 7 16 32 49 72 78 

-68.l 18.9 27 34 36 75 90 
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Remarks 

Pile Broken, no replacement pile needed, see RFI #203 

Pile Broken, no replacement pile needed, see RFI #203 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

5/2/2006 



Treadwell Furnished Predrill 
Design Pile 

&Rollo 
Project Pile 

Date Driven Length Depth 
Cutoff 

Number1 Elevation 
Pile No. (feet)2 (feet) 

(feet)3 

856 493 4117/2006 65.1 30 -21.9 

857 442 4117/2006 61.1 30 -21.9 

858 468 4117/2006 61.1 25 -21.9 

859 494 4/17/2006 61.1 35 -21.9 

860 443 4/17/2006 61.1 30 -21.9 

861 469 4/17/2006 61.1 30 -21.9 

862 495 4/17/2006 61.1 30 -21.9 

863 444 4/17/2006 61.1 30 -21.9 

864 470 4/17/2006 61.1 30 -21.9 

865 496 4/17/2006 61.1 30 -21.9 

866 135-R 4117/2006 56.l 25 -21.9 

867 450 4/17/2006 65.1 30 -21.9 

868 476 4/17/2006 65.l 30 -21.9 

869 515 4/18/2006 65.1 0 -21.9 

870 536 4/18/2006 65.1 0 -21.9 

871 562 4/1812006 65.1 25 -21.9 

872 588 4/18/2006 61.1 25 -21.9 

873 516 4/18/2006 65.1 0 -21.9 

874 537 4/18/2006 65.1 0 -21.9 

875 563 4/18/2006 65.1 0 -21.9 

876 589 4/18/2006 61.1 0 -21.9 

877 517 4/1812006 65.1 0 -21.9 

878 538 4/18/2006 65.1 0 -21.9 

879 564 4/18/2006 65.1 0 -21.9 

880 590 4/18/2006 61.1 0 -21.9 

881 518 4/18/2006 65.I 25 -21.9 

882 539 4/18/2006 65.1 0 -21.9 

883 610 4/19/2006 61.1 0 -21.9 

884 631 4/19/2006 61.1 20 -21.9 

885 680 4/19/2006 61.1 20 -21.9 

886 611 4/19/2006 61.1 0 -21.9 

887 632 4/19/2006 61.1 0 -21.9 

888 658 4/19/2006 61.1 0 -21.9 

889 612 4/19/2006 61.1 0 -21.9 

890 633 4/19/2006 61.1 0 -21.9 

891 519 4/19/2006 65.1 0 -21.9 

892 565 4/19/2006 65.1 0 -21.9 

893 591 4/19/2006 61.1 0 -21.9 

894 613 4/19/2006 61.1 0 -21.9 

895 634 4/19/2006 61.1 0 -21.9 

896 660 4/19/2006 61.1 0 -21.9 

897 708 4/20/2006 61.1 0 -21.9 

898 736 4/20/2006 61.1 0 -21.9 

899 877-R 4/20/2006 65.1 30 -21.9 

3157.04 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving 

Pile Elevation 
Approximate Tip Cut-off 
Elevation (feet}3 Length 

(Blows/foot for final 5 
(feet)3

'
4 

(feet) 
feet) 

-18.2 -83.3 3.7 30 30 41 85 105 

-3.5 -64.6 18.4 30 26 46 90 98 

-3.9 -65 18 28 28 52 91 89 

-5.7 -66.8 16.2 32 55 67 78 93 

-3 -64.1 18.9 24 22 31 71 95 

-4 -65.l 17.9 29 43 68 75 64-6" 

-4 -65.1 17.9 20 29 53 81 94 

-5 -66.I 16.9 18 34 68 72 92 

-4.3 -65.4 17.6 11 23 51 73 103 

-21.9 -83 0 12 11 16 15 10-6" 

-6.9 -63 15 11 18 33 73 95 

-4.3 -69.4 17.6 24 37 61 73 98 

-20.9 -86 I 18 18 20 44 60 

-4.2 -69.3 17.7 20 37 62 77 95 

-21.9 -87 0 15 15 10 6 12 

-21.9 -87 0 19 29 50 65 12-3" 

-21.9 -83 0 15 15 14 17 7-4" 

-4.5 -69.6 17.4 20 42 70 62 82 

-4 -69.1 17.9 18 33 68 81 100 

-5 -70.I 16.9 41 68 65 74 85 

-4 -65.1 17.9 62 58 73 67 64 

-3 -68.1 18.9 21 20 28 86 122 

-6.5 -71.6 15,4 42 64 67 73 86 

-4 -69.1 17.9 34 44 68 81 85 

-10 -71.1 11.9 57 53 57 68 73 

-4.5 -69.6 17.4 16 39 54 73 85 

-3.2 -68.3 18.7 19 21 46 76 90 

-21.9 -83 0 18 16 15 20 49 

-9.9 -71 12 33 52 58 63 73 

-21.9 -83 0 19 15 18 32 61 

-8 -69.1 13.9 27 42 45 72 83 

-7 -68.1 14.9 18 35 49 70 103 

-7.2 -68.3 14.7 18 29 47 74 110 

-7 -68.1 14.9 21 35 51 86 88 

-6 -67.I 15.9 18 41 67 94 62-6" 

-5.5 -70.6 16.4 36 51 58 77 92 

-7 -72.1 14.9 64 57 70 72 68 

-7 -68.1 14.9 22 36 45 77 109 

-5.7 -66.8 16.2 13 29 47 73 125 

-7 -68.1 14.9 22 37 52 75 86 

-8 -69.I 13.9 36 48 65 82 110 

-14.5 -75.6 7.4 86 68 57 52 15-4" 

-10.5 -71.6 11.4 29 46 56 75 100 

-17.9 -83 4 14 14 19 42 68 
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Remarks 

Replacement pile for pile# 135 broken during driving on 3/22/06 

Final blowcount < 21 b/ft, capacity is 260 kips - see restrike ofpile#393 (3/31/06) 

Replacement pile for pile #877 broken during driving on 3/28/06 

51212006 



Treadwell Furnished Predrill 
Design Pile 

Project Pile Cutoff 
&Rollo 

Number1 Date Driven Length Depth Elevation 
Pile No. (feet}2 (feet) 

(feet)3 

900 758 4/20/2006 61.1 0 -21.9 

901 784 4/21/2006 61.1 0 -21.9 

902 806 4/21/2006 61.1 0 -21.9 

903 759 4/21/2006 61.1 0 -21.9 

904 785 4/21/2006 61.1 0 -21.9 

905 807 4/21/2006 61.1 0 -21.9 

906 830 4/21/2006 61.1 15 -21.9 

907 786 4/21/2006 61.1 0 -21.9 

908 808 4/21/2006 61.1 0 -21.9 

909 787 4/21/2006 61.1 0 -21.9 

910 809 4/21/2006 61.1 0 -21.9 

911 767 4/21/2006 61.1 3 -21.9 

912 545 4/21/2006 65.l 0 -21.9 

913 571 4/21/2006 61.1 0 -21.9 

914 614 4/21/2006 61.1 0 -21.9 

915 640 4/22/2006 61.6 0 -21.9 

916 684 4/22/2006 61.1 0 -21.9 

917 712 4/22/2006 61.1 0 -21.9 

918 740 4/22/2006 61.1 0 -21.9 

919 546 4/22/2006 65.1 30 -21.9 

920 685 4/22/2006 61.1 30 -21.9 

921 713 4/22/2006 61.1 30 -21.9 

922 741 4/22/2006 61.1 30 -21.9 

TABLE 1 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

Actual Top of Approximate 
Final Driving Appro:rdmate Tip Cut-off Pile Elevation 

Elevation (feet)3 (Blows/foot for imal 5 
Length 

(feet)3•4 

(feet) 
feet) 

-21.9 -83 0 19 18 22 56 39-4" 

-21.9 -83 0 21 17 20 34 92 

-21.9 -83 0 16 15 18 39 74 

-12 -73.1 9.9 43 54 66 56 73 

-12 -73.l 9.9 32 33 48 57 69 

-12 -73.1 9.9 28 34 42 55 76 

-21.9 -83 0 15 16 20 61 75 

-10 -71.1 11.9 19 22 44 58 90 

-21.9 -83 0 22 20 25 57 105 

-21.9 -83 0 20 20 27 57 76 

-11.5 -72.6 10.4 27 41 58 57 65 

-II -72.l 10.9 21 38 52 58 69 

-21.9 -87 0 18 18 38 51 60 

-8 -69.l 13.9 24 24 46 73 88 

-21.9 -83 0 21 18 17 10 30 

-9 -70.6 12.9 42 51 60 73 75 

-9 -70.1 12.9 37 52 51 77 83 

-9 -70.1 12.9 20 37 55 72 78 

-9 -70.l 12.9 14 17 40 59 70 

-21.9 -87 0 15 19 30 47 60 

-8 -69.l 13.9 22 25 48 58 83 

-8 -69.l 13.9 26 24 48 87 60-6" 

-9 -70.1 12.9 18 21 40 65 96 

I. Pile Location as designated on drawing titled "Martin Ron Pile Nwnbering Diagram as tranmitted electroncally to us by WEBCOR Building on 11 November 2005. 

2. Casted pile length 

3. All Elevations refer to San Francisco City datum (SFCD). 

4. Recorded visually, accuracy may vary by+/- 6 inches 

5. DNO denotes Did Not Observe 

Total nwnber ofniles reauirinQ cutoff: 381 40% 
Nwnber of piles requiring more tban 5 
feet of cutoff: 238 25% 
Nwnber of piles requiring more tban 12 
feet of cutoff: 80 8% 
Nwnber of piles requiring more than 15 
feet of cutoff: 34 4% 
Nwnber of piles that broke during 
installation: 9 1% 

Nwnber of replacement piles driven: 2 0.2% 
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DESIMONE 

February 25, 2009 

NEW YORK 

MIAMI 

SAN FRANCISCO 

NEW HAVEN 

LAS VEGAS 

HONGKONG 

ABU DHABI 

City and County of San Francisco 
1660 Mission Street, 2nd Floor 

DeSimone Project # 40698 
301 Mission - Structural Design Services 

San Francisco, CA 94103 

Attn: Raymond Lui 
Re: 301 Mission Settlement 

Mr. Lui: 

The following is offered in response to your letter dated February 2, 2009 regarding settlement of Millennium 
Tower at 301 Mission Street. 

l . The original project design by DeSimone and Handel Architects accommodated 6 inches of total 
settlement under the Tower. The adjacent podium and 12-story Mid-rise building are completely 
separated structurally from the Tower, and are not expected to settle at all. In fact, part of the 
podium and Mid-rise is actually tied down to prevent upward movement due to the net upward 
pressure supplied by groundwater. 

2. See attached letter from Treadwell & Rollo dated February 18, 2009. 
3. All columns and shear walls comprising the Tower structure are supported on a single, continuous pile 

cap. No differential settlements between adjacent walls/columns are expected and none have 
been reported to Desimone. See also the attached letter from Treadwell & Rollo dated February 18. 
2009. 

4. See attached letter from Treadwell & Rollo dated February 18. 2009. 
5. See attached letter from Treadwell & Rollo dated February 18. 2009. 
6. See attached letter from Treadwell & Rollo dated February 18. 2009. 
7. Since settlement of the Tower was anticipated and planned for during design, it has created no 

known problems for the Tower or Mid-rise structures. The only connections between the Tower and 
Mid-rise structures are at "hinge slabs", which were detailed to allow settlement of the Tower to occur 
relative to the Mid-rise. These slabs could accommodate at least an additional 6" of settlement with 
no detrimental structural impact. DeSimone has not observed, and has not been informed, of any 
cracks in walls or any other negative structural impact from the Tower settlement. It is our professional 
opinion that the structures are safe. 

8. See attached letter from Handel Architects dated February 18, 2009. 

Derrick D. Roorda, SE. LEED AP 
Senior Associate Principal 

Cc: Steve Hood, Millennium Partners 
Glenn Rescalvo. Handel Architects 
Ramin Golesorkhi. Treadwell & Rollo 

DESIMONE CONSULTING ENGINEERS 160 SANSOME STREET 16TH FLOOR SAN FRANCISCO. CALIFORNIA 94104 P. 415.398.5740 F. 415.398.9834 



18 February 2009 
Project 3157.04 

Mr. Derrick Roorda, SE 
DeSimone Consulting Engineers 
160 Sansome Street, 16tn Floor 
San Francisco, California 94111 

Subject: Response to DBI Letter 
Settlements at 301 Mission Street 
San Francisco, California 

Dear Mr. Roorda: 

This letter presents our responses to a letter by San Francisco Department of Building Inspec:tjon dated 
2 February 2009 regarding settlements at 301 Mission Street. Specifically, our responses to questions 
two through six in the referenced letter are presented below: 

Question 2: What are the actual settlements now? What is the rate of settlements? Are the 
settlements still continuing? What the expected final total settlement of each building? 

Response 2: The actual settlement of the Tower is 8.3 inches. This is based on the latest survey of 
the benchmark on the core wall which was read on 12 February 2009. The rate of 
settlement from the latest survey reading is 0.003 inches/day. A plot of the settlement is 
attached. The results of our latest evaluations indicate that approximately two to 
four inches of additional settlement could occur in the future. We do not anticipate 
settlement for the Podium/Mid-Rise structure. 

Question 3: Are there any differential settlements within the high-rise building? 

Response 3: We are not aware of any differential settlement issues within the high-rise Tower. 

Question 4: Are the actual total and differential settlements being monitored now? 

Response 4: Currently the benchmark on the core wall is being monitored. 

Question 5: What are the reasons for the larger than expected settlements? 

Response 5: The larger than anticipated settlement can be attributed to several possible factors 
including extensive and longer than expected dewatering during the construction of 
Podium/Mid-Rise structure and limited effectiveness of predrilling during the installation 
of pile foundations for the Tower. 

Question 6: Has the geotechnical engineer of record been alerted to the settlement and what is their 
course of action? 

Response 6: Treadwell & Rollo, Inc. as the geotechnical engineer of record has been aware of the 
settlement of the Tower and continues to evaluate the results of the monitoring by 
Martin M. Ron Associates, Inc. While the settlement of the Tower is greater than 
originally anticipated, this settlement should not pose issues with foundation support for 
the Tower. 

ENVIRONMENTAL AND GEOTECHNICAL CONSULTANTS 
555 MONTGOMERY STREET, SUITE 1300 SAN FRANCISCO CALIFORNIA 94111 T 415 955 9040 F 415 955 9041 www.treadwellrollo.com 



Mr. Derrick Roorda, SE 
Desimone Consulting Engineers 
18 February 2009 
Page 2 

We trust this letter provides the responses requested. If you have any questions, please call. 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

31570417.RG 

Attachment: Settlement Plot 

cc: Mr. Steven Hood (Millennium Partners) 



Project No. 3157.04 
301 Mission TOWER Settlement 

days Total Total 
Movement between between Inches per Elapsed Settlement 

Type date El readings readings day Time (days) (inches) 
!feetj !feetj inches 

Webcor reading 9/20/2006 7.829 0.000 0 0 
MA reading 1/2212007 7.n9 0.050 0 .602 124 0.005 124 0.602 
MA reading 317/2007 7 .744 0.035 0.420 44 0.010 168 1.022 
MA reading 4/1812007 7.715 0.029 0.348 42 0.008 210 1.370 
MA reading 6/5/2007 7 .673 0.042 0.504 48 0.011 258 1.874 
MA reading 6/2812007 7.653 0.020 0.240 23 0.010 281 2.114 
MA reading 81312007 7 .607 0.046 0552 36 0.015 317 2.666 
MA reading 8128/2007 7.58 0.027 0 .324 25 0.013 342 2.990 
MA reading 9/17/2007 7.557 0.023 0 .276 20 0.014 362 3.266 
MA reading 10/14/2007 7 .511 0.046 0 .552 27 0.020 389 3.818 
MA reading 11/7/2007 7.478 0 .033 0.396 24 0.017 413 4.214 
MA reading 12111/2007 7 .425 0 .053 0 .636 34 0.019 447 4 .850 
MA reading 1/10/2008 7.3n 0 .048 0576 30 0.019 4n 5 426 
MA reading 1/31/2008 7 .338 0 .039 0468 21 0 .022 498 5.894 
MA reading 312512008 7292 0 046 0 552 54 0.010 552 6.446 
MA reading 5/1/2008 7261 0.031 0 .372 37 0.010 589 6818 
MA reading 7/1/2008 7 .231 0 .030 0 .360 61 0.006 650 7 178 
MA reading 10/14/2008 1 .1n 0 .054 0.648 105 0.006 755 7.826 
MA reading 11/1412008 7 .169 0 .008 0 .096 31 0.003 786 7 922 
MA reading 12119/2008 7 .151 O.D18 0 216 35 0.006 821 8138 
MA reading 2112/2009 7 .136 O.D15 0 180 55 0.003 876 8.318 

0.693 

6/17/2006 Tower Mat Pour 
9/1312006 street level poured (core up ~3 levels) 
1/22/2007 Decks to L9, core to L 13 
317/2007 Decks to L 13, core to l18 

4/1812007 Decks to L 18, core to l22 
217/2008 Dewatering wells shut-off 
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HAN D E L A R c H I TE c Ts LLP 

February 18, 2009 

Derrick Roorda, SE 
DeSimone Consulting Engineers 
160 Sansome Street, 161h Floor 
San Francisco, CA 94104 

RE: 301 Mission Street, Settlement Issues 

Dear Derrick, 

Gary E. Handel AIA 
Glenn Rescalvo AIA 
0 .8. M iddleton AIA 

Frank Fusaro AIA 
M ichael Arad AIA 

Handel Architects, in conjunction with DeSimone Consulting Engineers, has designed 301 Mission 
for the settlement anticipated in the original Geotechnical Report prepared by Treadwell & Rollo. In 
addition, we are aware that additional settlement has occurred, and may continue to occur, and we 
have taken these conditions into account with modifications to the original design where necessary: 

• Utility lines have been designed and installed with flexible connections (allowing for horizontal 
and vertical movement) wherever they cross the expansion joint between the buildings and at 
service entry points in the tower. 

• Hinge slabs between the two buildings, which were originally designed for settlement that 
would not result in slopes exceeding requirements where handrails would have been required, 
have now been equipped with handrails which can be adjusted in the future if required. 

• Utilities under portions of the tower but above ceilings and walls supported from the Mid-Rise 
have been routed to avoid possible interference from future anticipated settlement. 

• Expansion joint covers at walls, ceilings and floors have been designed to accommodate 
settlement and seismic movement. Where the current additional or anticipated future 
settlement has affected waterproofing design at settlement joints, we have worked with the 
installer to modify the joint design to accommodate the anticipated future settlement up to 4" 
and continue to function as originally intended. 

• Interior floor surfaces adjoining exterior walkways on the north and west of the tower have been 
raised where possible to allow for increased sidewalk slope away from entry and exit doors in 
case future settlement might decrease or negate the current slope. Where interior floor levels 
could not be raised, new trench drains have been installed outside the entry doors in case 
settlement causes a reversal of sidewalk water flow. The porte cochere driveway elevations 
were redesigned, taking into account the current settlement and relationship to existing street 
and sidewalk elevations, so that the main entries, stairs and elevator sills could remain at their 
original floor elevations relative to floors above, even though they are now lower than originally 
predicted. 

~ 
Gerald W. Sams, AJA 
Handel Architects, LLP 

cc: Glenn Rescalvo 
Steve Hood 

SAN FRANCISCO 735 Market St, 2nd Fl San Francisco, CA 94103 t 415 495 5588 f 415 495 3828 www.handelarchitects.com 
NEW YORK 
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MEMORANDUM 

 
TO: Steven Hood – Millennium Partners  

 
FROM: Ramin Golesorkhi, GE and Hadi J. Yap, GE 

 

CC: Nicolas Rodrigues, SE – DeSimone Consulting Engineers 
 Richard D. Rodgers, GE – Treadwell & Rollo 

 
DATE: 22 February 2012 

 

PROJECT: 730315706 
 

SUBJECT: Evaluation of Measurements by Arup 
 301 Mission Street 

 San Francisco, California 

 
  No. of Pages:  2 

 ____________________________________________________________________________________________ 
 

As requested, this memorandum presents the results of our review and preliminary conclusions regarding 
the measurements obtained by Arup, Transbay Joint Powers Authority’s (TJPA) consultant, from the 

monitoring points at the 301 Mission Tower and Low-rise.  Specifically, we reviewed recent memoranda, 

listed below, prepared by Arup and forwarded to us by you via email: 
 

1. Settlement data memorandum dated 23 December 2011, transmitted to us on 24 January 2012 

2. Crack Gauge Survey memorandum dated 20 January 2012, transmitted to us on 24 January 2012 

3. Tiltmeter Readings memorandum dated 10 February 2012, transmitted to us on 10 February 

2012 
 

Also, we reviewed the inclinometer I-18M data that were transmitted to us via email on 14 December 
2011. 

 
The inclinometer I-18M is located just south of the 301 Mission Street property boundary about 50 feet 

east of Fremont Street.  The results from this inclinometer were accompanied by an email from 

Mr. Brian Dykes of TJPA explaining the measurements.  The measurements indicate that ground has 
moved laterally towards the excavation (i.e. south) about 0.45 inches at a depth of about 30 feet and 

about 0.6 inches at depths ranging from about 85 to 100 feet below the ground surface.  According to 
Mr. Dykes, this movement occurred during the extraction of timber piles, installation of the CDSM shoring 

wall and 28 buttress piles.  The latest reading was obtained on 7 December 2011.  We believe the lateral 

movements at the depth of 30 feet are a result of the extraction of timber piles (about 0.3 inches) and 
during the installation of the CDSM wall and the buttress piles (about 0.15 inches).  In our opinion, the 

lateral movements at the depth range of 85 to 100 feet occurred during the installation of the CDSM wall 
and the buttress piles. 

 

The I-18M movements at a depth of 85 to 90 feet correspond to the range of tip elevations of the 
foundation piles for the 301 Mission Tower. 



 

Mr. Steven Hood 

Millennium Partners 

22 February 2012 
Page 2 

 
 

 

The last settlement measurements (14 December 2011) presented with the Arup memorandum dated 23 
December 2011 show an increase in the rate of settlement of all points measured and plotted in Plates 4 

and 5.  These accelerated rates have not been measured during previous surveys beginning on 30 April 
2009.  Until the fall of 2011 the only major TJPA underground construction activity near 301 

Mission Street consisted of extraction of the timber piles in May 2011.  The lateral deformations 

measured at depth in inclinometer I-18M resulted in a corresponding vertical movement in the ground 
behind the inclinometer.  Consequently, we believe the increase in the rate of settlement is likely a result 

of the construction activities south of the 301 Mission site.  The TJPA has installed several other 
inclinometers along the boundary wall between its project and the 301 Mission property boundary and 

along Fremont Street.  To better evaluate the effects of the TJPA construction on the 301 Mission 
structures it is imperative that we receive the results of all the inclinometers installed in the vicinity of 

301 Mission Street including the readings obtained in February 2012.  Also, we ask Millennium Partners 

inquire whether the TJPA design team considered movements during the installation of the CDSM wall 
and the buttress piles in its estimation of lateral movements.  Furthermore, a timely transmittal of the 

survey and inclinometer results is critical in evaluating the impact of the construction activities on the 301 
Mission structures (e.g. the settlement measurements were received a month after they were sent by 

Arup to TJPA).  

  
The crack gauge measurements show movements less than 0.1 mm for most of the gauges.  DeSimone 

Consulting Engineer should evaluate these measurements and provide its opinion. 
 

The tiltmeter measurements show movements of the north, west, and south walls.  Some of these 
tiltmeters show movements inwards and some show movements outwards.  The magnitudes are typically 

less than 0.075%.  The patterns of these movements are inconclusive at this time.  

 
We trust this memorandum provides the information requested.  Should you have any questions, 

please call. 
 
730315706.02_RG_301 Mission Street 
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MEMORANDUM

TO: Steven Hood – Millennium Partners

FROM: Ramin Golesorkhi, GE and Hadi J. Yap, GE

CC: Nicolas Rodrigues, SE – DeSimone Consulting Engineers
Richard D. Rodgers, GE – Treadwell & Rollo

DATE: 27 April 2012

PROJECT: 730315706

SUBJECT: Evaluation of Measurements by Arup
301 Mission Street

San Francisco, California

Number of Pages: 3

____________________________________________________________________________________________

As requested, this memorandum presents the results of our review, evaluation and preliminary

conclusions regarding the measurements obtained by Arup, Transbay Joint Powers Authority’s (TJPA)

consultant, from the monitoring points established at the 301 Mission Tower and Low-rise site.
Monitoring of surrounding site is required by Section 31 09 13 – Geotechnical Instrumentation and

Monitoring of the specification dated 30 July 2010. Specifically, we reviewed the recent settlement
memorandum prepared by Arup dated 19 March 2012 and the results of External Instruments Adjacent

to 301 Mission memorandum prepared by Arup dated 7 March 2012; these documents were forwarded to

us by you via email.

Table 1 within Section 31 09 13 presents maximum allowable movements and corrective action trigger

levels criteria. The levels for vertical settlement measured at monitoring points inside adjacent building
are ¾ inch and 1-1/2 inches for action trigger level and maximum allowable movement, respectively.

The measured levels of horizontal movement of inclinometers are ½ inch and 3 inches for action trigger
level and maximum allowable level, respectively.

Horizontal Movements

Arup’s memorandum dated 7 March 2012 present the results of inclinometers I-18M and I-19 which are
located just south of the 301 Mission Street property boundary about 55 and 83 feet east of

Fremont Street. The inclinometers show movements that Arup associates with the extraction of the
timber piles and the installation of the shoring wall and the buttress piles. The movements which occur

at a depth of about 90 to 95 feet show deformation over 0.5 inch towards Transbay. In our opinion, the

lateral movements at the depth range of 85 to 100 feet occurred during the installation of the shoring
wall and buttress piles. The depth of movements corresponds to the approximate range of tip elevations

of the driven piles that support the 301 Mission Tower. We conclude the action trigger level for
horizontal movement of inclinometers has been reached. TJPA should provide you with a course of

action as required by Definitions 1.3L of Section 31 09 12 of the specification.



Evaluation of Measurements by Arup
301 Mission Street
San Francisco, California
Project No: 730315706

27 April 2012
Page 2 of 3

Vertical Settlement

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the

Mid-Rise structures. The last settlement measurements were obtained on 7 March 2012. Settlements of
four points within the Tower are presented on Plate 4 of Arup memorandum dated 19 March 2012. SM-3

is the closest point to the southern boundary between 301 Mission Tower and the TJPA project.
Measurement points SM-9, SM-14 and SM-27 are located progressively farther away (in a northerly

direction) from the boundary between the 301 Mission Tower and the TJPA project.

The results of our evaluation of the readings presented on Plate 4 shows that the rate of settlement of

the points has changed over time. In particular we observed distinct patterns of movement during three

distinct time intervals. They intervals are: (1) 30 April 2009 to 3 May 2010, (2) 3 May 2010 to 24 March
2011, and (3) 24 March 2011 to 7 March 2012. The movements recorded during these time intervals are

presented in Table 1.

TABLE 1
Results of Settlement Measurements at the Tower

Measurement
Point Date Date

Elapsed
time (days)

Settlement
During

Elapsed Time
(inches)

Rate of
Settlement
(inch/day)

SM-3 4/30/2009 5/3/2010 368 0.55 0.00149

5/3/2010 3/24/2011 325 0.25 0.00077

3/24/2011 3/7/2012 349 1.10 0.00315

SM-9 4/30/2009 5/3/2010 368 0.70 0.00190

5/3/2010 3/24/2011 325 0.50 0.00154

3/24/2011 3/7/2012 349 1.05 0.00301

SM-14 4/30/2009 5/3/2010 368 0.80 0.00217

5/3/2010 3/24/2011 325 0.55 0.00169

3/24/2011 3/7/2012 349 0.97 0.00278

SM-27 4/30/2009 5/3/2010 368 0.90 0.00245

5/3/2010 3/24/2011 325 0.50 0.00154

3/24/2011 3/7/2012 349 0.85 0.00244

On the basis of our interpretation of the results presented in Table 1, we conclude that the rate of
settlement between May 2010 and late March 2011 decreased about 20 to 50 percent compared to the

settlement rates between 30 April 2009 and May 2010. However, since late March of 2011 to the present
there has been a significant increase in the rate of settlement especially for measurement points closest

to the boundary between 301 Mission Tower and the TJPA project. Because the rate of consolidation



Evaluation of Measurements by Arup
301 Mission Street
San Francisco, California
Project No: 730315706

27 April 2012
Page 3 of 3

settlement decreases with time, the recorded increase in the rate of settlement since March 2011

does not represent settlement associated with consolidation. If the same rate of settlement between

3 May 2010 and 24 March 2011 continued to present, then the expected values would be 0.3 to over
0.8 inches less than the recorded amounts.

Arup reported that the inclinometer measurements are related to the extraction of timber piles which
occurred sometime during the period from late March/early April 2011 to mid/late May 2011. Subsequent

TJPA construction activities have continued since that time. Therefore, we conclude that the increase in
the rate of settlement since late March 2011 is attributed to the TJPA’s construction activities.

Furthermore, we conclude that the trigger action level has been reached.

We trust this memorandum provides the information requested. Should you have any questions,
please call.

730315706.03_RG_Memo_301 Mission Street
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MEMORANDUM

TO: Steven Hood – Millennium Partners

FROM: Ramin Golesorkhi, GE
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DATE: 5 June 2012

PROJECT: 730315706

SUBJECT: Evaluation of Measurements by Arup/TJPA
301 Mission Street

San Francisco, California

Number of Pages: 3

____________________________________________________________________________________________

As requested, this memorandum presents the results of our review, evaluation and preliminary

conclusions regarding the data obtained by Arup, Transbay Joint Powers Authority’s (TJPA) consultant,

from the monitoring points established at the 301 Mission Tower and Mid-rise site. Monitoring of
surrounding sites is required by Section 31 09 13 – Geotechnical Instrumentation and Monitoring of the

specification dated 30 July 2010. Specifically, we reviewed the recent settlement memoranda prepared
by Arup dated 19 March 2012 and 27 April 2012 (forwarded to us by you via email) and the results of the

instrumentation on the TJPA Global Analyzer website.

Table 1 within Section 31 09 13 presents maximum allowable movements and corrective action trigger

levels criteria. The levels for vertical settlement measured at monitoring points inside adjacent buildings

are ¾ inch and 1-1/2 inches for action trigger level and maximum allowable movement, respectively.
The measured levels of horizontal movement of inclinometers are ½ inch and 3 inches for action trigger

level and maximum allowable level, respectively. The vibration levels with respect to Peak Particle
Velocity are ½ inch/sec and 1 inch/sec for action trigger level and maximum allowable movement,

respectively.

Horizontal Movements

We accessed the Transbay Global Analyzer website and none of the inclinometers adjacent to 301

Mission structures have data available for review. However, Arup’s memorandum dated 7 March 2012
included data from inclinometers I-18M and I-19. As stated in our 27 April 2012 memorandum the action

trigger level for horizontal movement of inclinometers has been reached. We recommend that TJPA
provide Millennium Partners with a course of action as required by Definitions 1.3L of Section 31 09 12 of

the specification.
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Vertical Settlement

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the Mid-

Rise structures. The last settlement measurements were obtained on 18 April 2012 as presented in
Arup’s memorandum dated 27 April 2012. Settlement plots of four points within the Tower are presented

on Plate 4 of Arup’s memorandum. SM-3 is the closest point to the southern boundary between 301
Mission Tower and the TJPA project. Measurement points SM-9, SM-14 and SM-27 are located

progressively farther away (in a northerly direction) from the boundary between the 301 Mission Tower
and the TJPA project.

We understand these measurements are obtained manually and as of today the latest measurements are

not part of the data on the Global Analyzer website. Consequently, we evaluated the results plotted on
Plate 4. The information shown on Plate 4 indicates that the rate of settlement of the points has

changed over time. In particular we observed distinct rates of movement during three distinct time
intervals. The intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; and 24 March

2011 to 18 April 2012. The movements recorded during these time intervals are presented in Table 1.

TABLE 1
Results of Settlement Measurements at the Tower

Measurement
Point Date Date

Elapsed time
(days)

Settlement
During Elapsed
Time (inches)

Rate of
Settlement
(inch/day)

SM-3 4/30/2009 5/3/2010 368 0.55 0.00149

5/3/2010 3/24/2011 325 0.25 0.00077

3/24/2011 4/18/2012 391 1.16 0.00297

SM-9 4/30/2009 5/3/2010 368 0.70 0.00190

5/3/2010 3/24/2011 325 0.50 0.00154

3/24/2011 4/18/2012 391 1.20 0.00307

SM-14 4/30/2009 5/3/2010 368 0.80 0.00217

5/3/2010 3/24/2011 325 0.55 0.00169

3/24/2011 4/18/2012 391 1.07 0.00274

SM-27 4/30/2009 5/3/2010 368 0.90 0.00245

5/3/2010 3/24/2011 325 0.50 0.00154

3/24/2011 4/18/2012 391 0.89 0.00228
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On the basis of our interpretation of the results presented in Table 1, we conclude that the rate of

settlement between May 2010 and late March 2011 decreased about 20 to 50 percent compared to the

settlement rates between 30 April 2009 and May 2010. However, since late March of 2011 to the present
there has been a significant increase in the rate of settlement especially for measurement points closest

to the boundary between 301 Mission Tower and the TJPA project. Because the rate of consolidation
settlement decreases with time, the recorded increase in the rate of settlement since March 2011

does not represent settlement associated with consolidation. If the same rate of settlement between
3 May 2010 and 24 March 2011 continued to the present, then the expected values would be 0.3 to

about 0.9 inches less than the recorded amounts.

Arup reported that the inclinometer measurements are related to the extraction of timber piles which
occurred sometime during the period from late March/early April 2011 to mid/late May 2011. Subsequent

TJPA construction activities have continued since that time. Therefore, we conclude that the increase in
the rate of settlement since late March 2011 is attributed to the TJPA’s construction activities.

Furthermore, we conclude that the trigger action level has been reached. As such, TJPA should provide

Millennium Partners with a course of action as required by Definitions 1.3L of Section 31 09 12 of the
specification.

Vibration Monitoring

We reviewed the vibration monitoring results for instruments VM-001, VM-002, and VM-003. On the

basis of our review, we conclude that the vibration levels, in terms of measured peak particle velocity, are

less than the action trigger level. In general, the measured vibration levels are low; however, on several
occasions the velocities are high enough to be felt by building occupants. Specifically, we noticed two

spikes in the last month in VM-001. These were: a spike of about 0.07 in/sec on 9 May and another of
about 0.15 inch/sec on 1 June 2012. These velocities are within perceptible range by humans.

DeSimone Consulting Engineers (DCE) should comment on the effects of the measured vibration levels on
the structure.

We understand DCE will review and comment on the results of tape extensometers and tilt meters.

We trust this memorandum provides the information requested. Should you have any questions,
please call.

730315706.04_RG_Memo_301 Mission Street
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TO: Steven Hood – Millennium Partners
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____________________________________________________________________________________________

As requested, this memorandum presents the results of our review, evaluation and preliminary

conclusions regarding the data obtained by Arup, Transbay Joint Powers Authority’s (TJPA) consultant,

from the monitoring points established at the 301 Mission Tower and Mid-rise site. Monitoring of sites
surrounding the Transbay excavation is required by Section 31 09 13 – Geotechnical Instrumentation and

Monitoring of the specification dated 30 July 2010. Specifically, we reviewed the recent memoranda
prepared by Arup dated 6 November 2012 (Settlement Survey), 6 November 2012 (Tape Extensometer

Reading), and 13 November 2012 (Manually Read Inclinometer), forwarded to us by you via email, and

the results of the instrumentation monitoring on the TJPA Global Analyzer website.

Table 1 within Section 31 09 13 presents maximum allowable movements and corrective action trigger

levels criteria. The action trigger level and maximum allowable movement for vertical settlement
measured at monitoring points inside adjacent buildings are ¾ inch and 1-1/2, respectively. The levels

of horizontal movement of inclinometers are ½ inch and 3 inches for action trigger level and maximum
allowable level, respectively. Peak Particle Velocities of ½ inch/sec and 1 inch/sec for action trigger level

and maximum allowable vibrations, respectively are specified in Table 1.

Horizontal Movements

The Transbay Global Analyzer website includes data obtained from inclinometers I-016, I-017B, I-018 and
I-022 that are installed adjacent to 301 Mission structures. The data indicated that inclinometers I-016,

I-017B, and I-018 have moved laterally about 0.25 inch towards the north since monitoring started. The
inclinometer I-022 plot shows about 0.25 inch of deformation in the same northerly direction since its

monitoring started except for a sharp spike of 2.0 inches in the positive direction at a depth of about
14 feet. This abrupt movement may be the result of someone accidentally striking the casing; we

request that Arup provide an explanation of this movement. The result of the manually read inclinometer
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I-18M was presented in the Arup memorandum dated 13 November 2012. In previous memoranda Arup

had presented the results of inclinometer I-19, however, its memorandum states that I-19 was converted

to an “in-place-inclinometer” on 7 July 2012. At this time we do not have access to the results from I-19.
Inclinometer I-18 continues to show deformations below a depth of about 90 feet to the bottom of the

inclinometer at a depth of about 250 feet. The latest reading taken on 12 November 2012 shows
deformations of over 0.6 inch between the depths of about 90 and 120 feet, 0.5 inch at a depth of

150 feet and deformations of about 0.3 inch to a depth of about 220 feet. We believe the lateral
deformations measured in the inclinometer are entirely related to TJPA’s construction activities. As

discussed in our meeting with TJPA and Arup and as stated in our 27 April 2012 memorandum the action

trigger level for horizontal movement of inclinometers has been exceeded. We recommend that TJPA
provide Millennium Partners with a course of action as required by Definitions 1.3L of Section 31 09 12 of

the specification.

Vertical Settlement

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the Mid-

Rise structures. The latest settlement measurements were obtained on 12 October 2012; settlement
plots of four points within the Tower are presented on Plate 4 of Arup’s memorandum dated 6 November

2012. SM-3 is the closest point to the southern boundary between 301 Mission Tower and the TJPA

project. Measurement points SM-9, SM-14 and SM-27 are located progressively farther away (in a
northerly direction) from the boundary between the 301 Mission Tower and the TJPA project.

We understand these measurements are obtained manually. The results of these measurements from
the start through 7 March 2012 are available on the Global Analyzer website. We received the most

recent settlement data via email from you. The information shown on Plate 4 indicates that the rate of

settlement of the points has changed over time. In particular we observed different rates of movement
during three distinct time intervals. The intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24

March 2011; and 24 March 2011 to 12 October 2012. The movements recorded during these time
intervals are presented in Table 1.
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TABLE 1

Results of Settlement Measurements at the Tower

Measurement
Point Date Date

Elapsed time
(days)

Settlement
During Elapsed
Time (inches)

Rate of
Settlement
(inch/day)

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129

5/3/2010 3/24/2011 325 0.32 0.00099

3/24/2011 10/12/12 568 1.51 0.00266

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186

5/3/2010 3/24/2011 325 0.47 0.00145

3/24/2011 10/12/12 568 1.64 0.00288

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210

5/3/2010 3/24/2011 325 0.53 0.00162

3/24/2011 10/12/12 568 1.56 0.00275

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234

5/3/2010 3/24/2011 325 0.48 0.00147

3/24/2012 10/12/12 568 1.44 0.00254

On the basis of our interpretation of the results presented in Table 1, we conclude the rate of settlement

between May 2010 and late March 2011 decreased about 20 to 40 percent compared to the settlement
rates between 30 April 2009 and May 2010. However, since late March of 2011 to the present there has

been a significant increase in the rate of settlement especially for measurement points closest to the
boundary between 301 Mission Tower and the TJPA project. Because the rate of consolidation

settlement decreases with time, the recorded increase in the rate of settlement since March 2011

does not represent settlement associated with consolidation. If the same rate of settlement between
3 May 2010 and 24 March 2011 continued to the present, then the expected values would be 0.6 to

about 0.95 inches less than the recorded amounts.
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Arup reported that the inclinometer movements are related to the extraction of timber piles that occurred

sometime during the period from late March/early April 2011 to mid/late May 2011. However, TJPA

construction activities have continued since March 2011; we believe the increase in the rate of settlement
since late March 2011 is related to the TJPA’s construction activities. As a result of its activities the

trigger action level has been exceeded. Consequently, TJPA should provide Millennium Partners with a
course of action as required by Definitions 1.3L of Section 31 09 12 of the specification.

Vibration Monitoring

We reviewed the vibration monitoring results for instruments VM-001, VM-002, and VM-003. On the
basis of our review, we conclude that the vibration levels, in terms of measured peak particle velocity, are

less than the action trigger level. In general, the measured vibration levels are low; however, on several

occasions the velocities are high enough to be felt by building occupants. Specifically, we noticed four
spikes in October 2012 in VM-001. These spikes ranged from about 0.02 in/sec to about 0.15 inch/sec.

These velocities are within perceptible range by humans. DeSimone Consulting Engineers (DCE) should
comment on the effects of the measured vibration levels on the structure.

Tape Extensometer

Since May 2009 Arup has been measuring the relative movements between eight tape extensometer (TE)
points. TE points TE-1 through TE-4 are located along the east wall (Beale Street) of the podium

structure. TE points TE-5 through TE-8 are along the boundary between the Tower and Podium

Structure. Extensometers measure relative movements between two points; a positive relative
movement represents extension. On the basis of our review of the data, we conclude that in general the

relative movements between the points appear to be fairly constant since May 2011.

We understand DCE will review and comment on the results of tape extensometers and tilt meters.

We trust this memorandum provides the information requested. Should you have any questions,
please call.

730315706.05_RG_Memo_301 Mission Street
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This memorandum presents the results of our review and evaluation of the data from Arup, the 
consultant retained by Transbay Joint Powers Authority's (TJPA), to monitor points established at the .301 
Mission Tower and Mid-rise site and to compute deflections anticipated from the shoring system. 

Monitoring of sites surrounding the Transbay excavation is required by Section 31 09 13 - Geotechnical 
Instrumentation and Monitoring of the specification dated 30 July 2010. Specifically, we reviewed the 
recent memorandum prepared by Arup dated 27 March 2013 (Settlement Survey) forwarded to us by you 
via email on 17 June 2013. We also accessed the TJPA Global Analyzer website. We have not received 
any inclinometer l-18M readings (last measurements received on 12 November 2012). 

Table 1 presented in Section 31 09 13 lists maximum allowable movements and corrective action trigger 
levels criteria. The action trigger level and maximum allowable movement for vertical settlement 
measured at monitoring points inside adjacent buildings are% inch and 1-1/2, respectively. The levels 
of horizontal movement of inclinometers are 1/z inch and 3 inches for action trigger level and maximum 
allowable level, respectively. Peak Particle Velocities of 1/z inch/sec and 1 inch/sec for action trigger level 
and maximum allowable vibrations, respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the Mid­
Rise structures. The latest settlement measurements were obtained on 13 February 2013; settlement 
plots of four points within the Tower are presented on Plate 4 of Arup's memorandum dated 27 March 
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2013. SM-3 is the closest point to the southern boundary between 301 Mission Tower and the TJPA 
project. Measurement points SM-9, SM-14 and SM-27 are progressively farther away (in a northerly 
direction) from the boundary between the 301 Mission Tower and the TJPA project. 

We understand these measurements are obtained manually. Also, we received the spreadsheet 
summarizing the settlement point readings via email from you on 17 June 2013. 

The information shown on Plate 4 indicates that the rate of settlement of the points has changed over 
time. In particular we observed different rates of movement during three distinct time intervals. The 
intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; and 24 March 2011 to 13 
February 2013. The movements recorded at different locations during these time intervals are presented 
in Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

. ·.·'.·: Settlement Rate of 
Measurement Elapsed time During Elapsed Settlement 

Point·. ·. Date Date (davs) Time Cinches) Cinch/dav) 
SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

5/3/2010 3/24/2011 325 0.32 0.00099 
3/24/2011 2/13/2013 692 1.87 0.00269 

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 
5/3/2010 3/24/2011 325 0.47 0.00145 

3/24/2011 2/13/2013 692 2.06 0.00298 

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 
5/3/2010 3/24/2011 325 0.53 0.00162 
3/24/2011 2/13/2013 692 2.00 0.00290 

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 
5/3/2010 3/24/2011 325 0.48 0.00147 
3/24/2011 2/13/2013 692 1.87 0.00269 

On the basis of our interpretation of the results presented in Table 1, we conclude the rate of settlement 
between May 2010 and late March 2011 decreased by up to 40 percent compared to the rate of 
settlement between 30 April 2009 and May 2010. However, since late March of 2011 there has been a 
significant increase in the rate of settlement especially for measurement points closest to the boundary 
between 301 Mission Tower and the TJPA project. Considering that consolidation theory predicts a 
decrease in settlement with time, the recorded increase in the rate of settlement since March 2011 



Evaluation of Measurements by Arup/TJPA 
301 Mission Street 
San Francisco.1 Califomia 
Pro ect No: 730315706 

Treadwell&Rollo 
A LANliAN COMPANY 

21June2013 
Page3 of4 

cannot represent settlement associated with consolidation. If the same rate of settlement between 
3 May 2010 and 24 March 2011 continued to the present and was related to consolidation theory, then 
the expected values would be about 0.8 to about 1.2 inches less than the recorded amounts. 

Also, we reviewed the settlement measurements of four points within the Mid-rise presented on Plate 5 
of Arup's memorandum dated 27 March 2013. SM-47 is the closest point to the southern boundary 
between 301 Mission Mid-rise and the TJPA project. Measurement points SM-55, SM-76 and SM-83 are 
located progressively farther away (in a northerly direction) from the boundary between the 301 Mission 
Mid-rise and the TJPA project. Point SM-83 is near the northeast corner of the Mid-rise and farthest 
away from the boundary between the 301 Mission Mid-rise and the TJPA project. Point SM-83 has 
effectively shown little to no movement over the duration of the Arup survey. Survey points SM-55 and 
SM-76 which are about 65 feet and 135 feet, respectively, from the southern boundary of the Mid-rise 
structure have shown a settlement of about 0.4 inch during the Arup survey period. However, by late 
March 2011 these points had only settled about 0.1 inch which indicates an increase in the rate of 
settlement by a factor of about 3.3 during the period from late March 2011 to early February 2013. 
Survey point SM-47 which is about 35 feet away from the southern boundary of the Mid-rise structure 
had settled about 0.3 inch in late March 2011 and as of the 13 February 2013 it has settled about 
1.15 inches. This is an increase in the rate of settlement by a factor of about 2.85 from late March 2011 
to late December 2012. The increase in the rate of settlement for these points coincides with the TJPA 
construction activities. Furthermore, the settlement of survey points SM-47, SM-55 and SM-76 clearly 
suggests that continued construction activities are affecting a greater area than just the Tower. 

Lateral Movement 

We accessed the TJPA Global Analyzer website (GA) to review the results of lateral deformations 
measured in inclinometers l-16R, l-17R, l-18R, and l-19R. From the information on the GA website, it 
appears that these inclinometers became operational in late February 2013 (l-16R and l-17R), early 
March 2013 (I-18R) and middle March 2013 (I-19R). Consistent with the nomenclature for inclinometer 
l-18M, we have assumed that the positive direction movements in the inclinometers are toward the 
south, i.e. towards TJPA site. 

l-16R and l-17R are approximately inline along Fremont Street. l-16R is near the boundary of 301 
Mission and TJPA property and l-17R is on the order of about 50 feet north from the boundary with TJPA. 
l-16R shows top of the inclinometer movement of about 0.6 inch to the north and l-17R shows about 
1.0 inch of movement towards the south at the top. The pattern of the movements is conflicting. We 
have no information regarding the installation of these inclinometers or other factors which may explain 
their behavior. Arup should provide an explanation regarding the behavior of these inclinometers. 

l-18R readings show little movement to the north and l-19R readings show about 0.25 inch movement in 
the top 65 feet to the north and a reverse of the movement by the same amount to the south between 
the depths of about 65 and 87 feet. 

As previously mentioned, we have not received the manual readings obtained from inclinometer l-18M 
which was read prior to TJPA construction activities along 301 Mission property boundary. Arup reported 
that the l-18M inclinometer movements are related to the extraction of timber piles that occurred 
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sometime during the period from late March/early April 2011 to mid/late May 2011. However, TJPA 
construction activities have continued since March 2011; we believe the increase in the rate of settlement 
since late March 2011 is related to the TJPA's construction activities. As a result of its activities the 
trigger action level has been exceeded. Consequently, TJPA should provide Millennium Partners with a 
course of action as required by Definitions 1.3L of Section 31 09 12 of the specification. 

Water Level in Piezometers 

We accessed the TJPA Global Analyzer website (GA) to review the results of water levels measured in 
piezometers, P-6 and P-8MS, near the boundary of the 301 Mission site and TJPA property. We do not 
have the information regarding the depths and the installation procedures of these piezometers. P-6 is 
along Fremont Street and appears to consist of a cluster of piezometers. They are: P-6-F, P-6_M. P-6MS, 
and P-6MS_M. The greatest drops in water levels are measured in piezometers P-6F and P-6MS which 
show drops of about 4.5 feet and 10 feet, respectively. Piezometer P-8MS, which is located about 65 feet 
east of Fremont Street along the boundary between 301 Mission site and TJPA property, shows a drop of 
about 13.5 feet in the water level. 

We conclude that the TJPA construction-induced deformations will be over four inches. This total 
represents the three inches predicted by Arup as a result of the excavation this is currently underway 
plus one inch caused by the installation of buttress and other activities related to excavation. The 
computed TJPA excavation-induced settlements under the tower are relatively uniform; however, the 
impact of the induced settlement on the utilities entering/exiting the 301 Mission structures may be 
affected. Consequently, TJPA should provide Millennium Partners with a course of action related to the 
repairs of the affected improvements as required by Definitions 1.3L of Section 31 09 12 of the 
specification. 

We trust this memorandum provides the information requested. Should you have any questions, 
please call. 
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This memorandum presents the results of our review and evaluation of the data from Arup.  Arup is the 
consultant retained by Transbay Joint Powers Authority’s (TJPA), to monitor points established at the 

301 Mission Tower and Mid-rise site and to compute deflections anticipated from the shoring system. 

Section 31 09 13 – Geotechnical Instrumentation and Monitoring of the specification dated 30 July 2010 

requires the monitoring of sites surrounding the Transbay excavation.  We reviewed the recent 

memorandum prepared by Arup dated 28 June 2013 (Settlement Survey) forwarded to us by you via 
email on 17 July 2013 and the plots of readings of inclinometer I-18M located adjacent to 301 Mission 

Tower that was forwarded to us by you on 16 July 2013.  Also, we accessed the TJPA Global Analyzer 
website to access inclinometer and piezometer data. 

Table 1 presented in Section 31 09 13 lists maximum allowable movements and corrective action trigger 

levels criteria.  The action trigger level and maximum allowable movement for vertical settlement 
measured at monitoring points inside adjacent buildings are ¾ inch and 1-1/2, respectively.  The levels 

of horizontal movement of inclinometers are ½ inch and 3 inches for action trigger level and maximum 
allowable level, respectively.  Peak Particle Velocities of ½ inch/sec and 1 inch/sec for action trigger level 

and maximum allowable vibrations, respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the Mid-

Rise structures.  The latest settlement measurements which are read manually, were obtained on 3 June 
2013; settlement plots of four points within the Tower are presented on Plate 4 of Arup’s memorandum 
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dated 28 June 2013.  SM-3 is the closest point to the southern boundary between 301 Mission Tower and 

the TJPA project.  Measurement points SM-9, SM-14 and SM-27 are progressively farther away (in a 
northerly direction) from the boundary between the 301 Mission Tower and the TJPA project.  Also, we 

received the spreadsheet summarizing the settlement point readings via email from you on 17 July 2013.   

The information shown on Plate 4 indicates that the rate of settlement of the points has changed over 

time.  In particular we observed different rates of movement during three distinct time intervals.  The 

intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; and 24 March 2011 to 3 June 
2013.  The movements recorded at different locations during these time intervals are presented in 

Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

 
Measurement 

Point 

 
 

Date 

 
 

Date 

 
Elapsed time 

(days) 

Settlement 
During Elapsed 

Time (inches) 

Rate of 
Settlement 

(inch/day) 

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

 5/3/2010 3/24/2011 325 0.32 0.00099 

 3/24/2011 6/3/2013 802 2.00 0.00250 

      

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 

 5/3/2010 3/24/2011 325 0.47 0.00145 

 3/24/2011 6/3/2013 802 2.29 0.00285 

      

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 

 5/3/2010 3/24/2011 325 0.53 0.00162 

 3/24/2011 6/3/2013 802 2.28 0.00284 

      

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 

 5/3/2010 3/24/2011 325 0.48 0.00147 

 3/24/2011 6/3/2013 802 2.24 0.00279 

 

On the basis of our interpretation of the results presented in Table 1, we conclude the rate of settlement 

between May 2010 and late March 2011 decreased by up to 40 percent compared to the rate of 
settlement between 30 April 2009 and May 2010.  However, since late March of 2011 there has been a 

substantial increase in the rate of settlement especially for measurement points closest to the boundary 
between 301 Mission Tower and the TJPA project.  Considering that consolidation theory predicts a  
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decrease in settlement with time, the recorded increase in the rate of settlement since March 2011 

cannot represent settlement associated with consolidation.  If the same rate of settlement between 
3 May 2010 and 24 March 2011 continued to the present and was related to consolidation theory, then 

the expected amounts would be about 1.0 to about 1.2 inches less than the recorded amounts. 

Also, we reviewed the settlement measurements of four points within the Mid-rise presented on Plate 5 

of Arup’s memorandum dated 28 June 2013.  SM-47 is the closest point to the southern boundary 

between 301 Mission Mid-rise and the TJPA project.  Measurement points SM-55, SM-76 and SM-83 are 
located progressively farther away (in a northerly direction) from the boundary between the 301 Mission 

Mid-rise and the TJPA project.  Point SM-83 is near the northeast corner of the Mid-rise and farthest 
away from the boundary between the 301 Mission Mid-rise and the TJPA project.  Point SM-83 has 

effectively shown little to no movement over the duration of the Arup survey.  Survey points SM-55 and 
SM-76 which are about 65 feet and 135 feet, respectively, from the southern boundary of the Mid-rise 

structure have shown a settlement of about 0.4 inch to 0.5 inch during the Arup survey period with an 

increase in the rate of most of the movement occurring since March 2011; the increase in the rate of 
settlement since March 2011 is 3.4 times greater than the rate prior to March 2011.  As of March 2011, 

survey point SM-47, which is about 35 feet away from the southern boundary of the Mid-rise structure, 
had settled about 0.3 inch.  Since then it has settled about 0.9 inches.  This amount is an increase in the 

rate of settlement of about 2.6 from late March 2011 to early June 2013.  The increase in the rate of 

settlement for these points coincides with the TJPA construction activities.  The data from survey points 
SM-47, SM-55 and SM-76 clearly suggest that continued construction activities are affecting a greater 

area than just the Tower. 

Lateral Movement 

We accessed the TJPA Global Analyzer website (GA) to review the results of lateral deformations 
measured in inclinometers I-16R, I-17R, I-18R, and I-19R.  The information on the GA website, indicates 

that these inclinometers became operational in late February 2013 (I-16R and I-17R), early March 2013 

(I-18R) and middle March 2013 (I-19R).  Consistent with the nomenclature for inclinometer I-18M, we 
have assumed that the positive direction movements in the inclinometers are toward the south, i.e. 

towards TJPA site. 

I-16R and I-17R are approximately inline along Fremont Street.  I-16R is near the boundary of 

301 Mission and TJPA property and I-17R is approximately 50 feet north of the TJPA boundary.  

Inclinometer I-16R shows movement at the top of casing of about 0.6 inch to the north and I-17R shows 
about 1.0 inch of movement towards the south at the top.  The directions of the movements are contrary 

to each other.  We have no information regarding the installation of these inclinometers or other factors 
which may explain their behavior.  Arup should provide an explanation regarding the behavior of these 

inclinometers. 

I-18R readings show less than 0.25 inch movement towards TJPA site and I-19R readings show less than 
about 0.25 inch movement in the top 40 feet away from the TJPA site; but towards the TJPA site by less 

than about 0.5 between the depths of about 65 and 87 feet. 
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The result of the manually read inclinometer I-18M was presented in the Arup plots dated and received in 

July 2013.  Inclinometer I-18M continues to show deformations below a depth of about 90 feet to the 
bottom of the inclinometer 250 feet below the ground surface.  The latest reading taken on 10 July 2013 

shows deformations of about 0.75 inch between the depths of about 90 and 130 feet, 0.7 inch at a depth 
of 150 feet and deformations of about 0.3 inch to a depth of about 220 feet.  We believe the lateral 

deformations measured in the inclinometer are entirely related to TJPA’s construction activities.  As 

discussed in our meeting with TJPA and Arup and as stated in our previous memoranda the action trigger 
level for horizontal movement of inclinometers has been exceeded.  We recommend that TJPA provide 

Millennium Partners with a course of action to mitigate the movements as required by Definitions 1.3L of 
Section 31 09 12 of the specification.  

Water Level in Piezometers 

We accessed the TJPA Global Analyzer website (GA) to review the results of water levels measured in 

piezometers, P-6 and P-8MS, near the boundary of the 301 Mission site and TJPA property.  We do not 

have the information regarding the depths and the installation procedures of these piezometers.  P-6 is 
along Fremont Street and appears to consist of a cluster of piezometers.  They are: P-6-F, P-6_M, P-6MS, 

and P-6MS_M.  The greatest drops in water levels are measured in piezometers P-6F and P-6MS which 
show drops of about 4.6 feet and 10 feet, respectively.  Piezometer P-8MS, which is located about 65 feet 

east of Fremont Street along the boundary between 301 Mission site and TJPA property, shows a drop in 

the water level of about 13.0 feet. 

On the basis of our interpretation of Arup’s data, we conclude that the TJPA construction-induced 

deformations will be over four inches.  This total represents the three inches predicted by Arup as a result 
of the excavation that is currently underway plus more than one inch caused by the installation of 

buttress and other activities related to excavation.  The computed TJPA excavation-induced settlements 
under the tower are relatively uniform; however, the impact of the induced settlement on the utilities 

entering/exiting the 301 Mission structures may be affected.  Consequently, TJPA should provide 

Millennium Partners with a course of action related to the repairs of the affected improvements as 
required by Definitions 1.3L of Section 31 09 12 of the specification. 

We trust this memorandum provides the information requested.  Should you have any questions, 
please call. 

730315706.08_RG_Memo_301 Mission Street 
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This memorandum presents the results of our review and evaluation of the data from Arup received 4 
December 2013 and 13 December 2013. Arup is retained by Transbay Joint Powers Authority's (TJPA), 
to monitor deflections of the 301 Mission Street development during construction for the Transbay 
project. Also, we visited the site on 18 December 2013 to observe the condition of the tiedown plugs at 
the midrise structure. 

According to Section 31 09 13 of the Transbay project specification dated 30 July 2010, geotechnical 
instrumentation and monitoring of sites surrounding the Transbay excavation is required. We reviewed 
the recent memoranda prepared by Arup dated 13 November 2013 (Settlement Survey) and 10 
December 2013 (Manually Read Inclinometer Update). Also, we accessed the TJPA Global Analyzer 
website to review inclinometer and piezometer data. 

Table 1 presented in Section 31 09 13 lists maximum allowable movements and corrective action trigger 
levels criteria. The action trigger level and maximum allowable movement for vertical settlement 
measured at monitoring points inside adjacent buildings are 3/4 inch and 1-1/2, respectively. The levels 
of horizontal movement of inclinometers are V2 inch and 3 inches for action trigger level and maximum 
allowable level, respectively. Peak Particle Velocities of V2 inch/sec and 1 inch/sec for action trigger level 
and maximum allowable vibrations, respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower and the Mid­
Rise structures. The latest settlement measurements which are read manually, were obtained on 9 
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October 2013; settlement plots of four points within the Tower are presented on Plate 4 of Arup's 
memorandum dated 13 November 2013. SM-3 is the closest point to the southern boundary between 
301 Mission Tower and the TJPA project. Measurement points SM-9, SM-14 and SM-27 are progressively 
farther away (in a northerly direction) from the boundary between the 301 Mission Tower and the TJPA 
project. 

The information shown on Plate 4 indicates that the rate of settlement of the points has changed over 
time. In particular we observed different rates of movement during three distinct time intervals. The 
intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; and 24 March 2011 to 9 
October 2013. The movements recorded at different locations during these time intervals are presented 
in Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

Settlement Rate of 
Measurement Elapsed time · During Elapsed Settlement 

Point Date Date (days) Time (inches) (inch/day) 

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

5/3/2010 3/24/2011 325 0.32 0.00099 

3/24/2011 10/9/2013 930 2.20 0.00236 

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 

5/3/2010 3/24/2011 325 0.47 0.00145 

3/24/2011 10/9/2013 930 2.64 0.00284 

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 

-5/3/2010 3/24/2011 325 0.53 0.00162 

3/24/2011 10/9/2013 930 2.70 0.00290 

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 

5/3/2010 3/24/2011 325 0.48 0.00147 

3/24/2011 10/9/2013 930 2.78 0.00299 

The data indicate that the rate of settlement between May 2010 and late March 2011 decreased by 
approximately 40 percent compared to the rate of settlement between 30 April 2009 and May 2010. 
However, since late March of 2011 there has been a substantial increase in the rate of settlement 
especially for measurement points closest to the boundary between 301 Mission Tower and the TJPA 
project. Considering that consolidation theory predicts a decrease in settlement amounts and rates with 
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time, the recorded increase in the rate of settlement since March 2011 cannot represent settlement 
associated with consolidation. If the same rate of settlement between 3 May 2010 and 24 March 2011 
continued to the present time and was related to consolidation theory, then the expected amounts would 
be about 1.2 to about 1.4 inches less than the recorded amounts. 

Also, we reviewed the settlement measurements of four points within the Mid-rise presented on Plate 5 
of Arup's memorandum dated 13 November 2013. SM-47 is the closest point to the southern boundary 
between 301 Mission Mid-rise and the TJPA project. Measurement points SM-55, SM-76 and SM-83 are 
progressively farther away (in a northerly direction) from the boundary between the 301 Mission Mid-rise 
and the TJPA project. Point SM-83 is near the northeast corner of the Mid-rise and farthest away from 
the boundary between the 301 Mission Mid-rise and the TJPA project. Point SM-83 showed little to no 
movement until 3 June 2013. Since early June 2013 this point has settled about 0.2 inch. Survey points 
SM-55 and SM-76 which are about 65 feet and 135 feet, respectively, from the southern boundary of the 
Mid-rise structure have shown a total settlement of about 0.5 inch to 0.6 inch during the Arup survey 
period. The rate of movement has increased since March 2011; the increase in the rate of the 
settlements of these points since March 2011 is about-3.0 to 3.7 times greater than the rate prior to 
March 2011. Up until March 2011, survey point SM-47, which is about 35 feet away from the southern 
boundary of the Mid-rise structure, settled about 0.3 inch. Since then it has settled over 1.0 inch. This 
amount is an increase in the rate of settlement of about 2.6 times from late March 2011 to early October 
2013. The increase in the rate of settlement for these points coincides with the TJPA construction 
activities. The data from survey points SM-47, SM-5S and SM-76 clearly suggest that continued 
construction activities are affecting a greater area than just the Tower. 

Lateral Movement 

On 13 December 2013 we received the results of manually read inclinometers. These results were 
presented in a memorandum by Arup dated 10 December 2013. The plot of the last manually read 
inclinometer, I-18M, was forwarded to us in an email dated 16 July 2013; it depicted the movement as of 
10 July 2013; prior plot of I-18M was presented in Arup memorandum dated 13 November 2012. In the 
November 2012 memorandum Arup indicated that inclinometer locations I-16, I-17A, I-17B, I-18, I-19, 
I-20, I-21, and I-22 were planned to receive "in-place-inclinometers" and be read automatically with their 
results available on the Global Analyzer. Contrary to statement in Arup's 13 Nove.mber 2013 
memorandum, these inclinometers are being read manually, with the exception of inclinometer I-20 
which was destroyed during construction. 

On 10 December 2013, when we started this round of review of the data, we accessed the Global 
Analyzer and found that only the results of I-16R were available for our review. However, Arup's 10 
December 2013 memorandum indicated the readings from all the inclinometers were obtained manually 
and not by "in-place" method. Inclinometer I-16R shows movement at the top of casing of about 1.6 
inches to the north and an abrupt movement of about % inch to the north at a depth of about 120 feet 
(Elevation -110 NAVD88 Datum). The reason for this peculiar behavior is not explained. We have no 
information regarding the installation of this inclinometer or other factors that may explain the 
movements. Arup should provide you with explanations regarding the behavior of this inclinometer and 
the absence of the other inclinometer data from the GA website. As early as our 25 July 2013 
memorandum we commented on the reliability of the I-16R data. At this time we assume and consider 
the data I-16R anomalous and unreliable. 

A LANGAN CDIUPANY 
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The results of our review indicate that all of the inclinometers show movements towards Transbay for 
almost their entire depth, i.e. depths greater than 210 feet, except inclinometer I-178 which is on the 
sidewalk along Mission Street. Considering inclinometer readings are made relative to a baseline (i.e. 
zero reading), it is important to note that with the exception of inclinometers I-16 and I-19, the baseline 
measurements of the other inclinometers are from late January or February 2013. It appears that I-18M 
readings presented on Plate 6 of the 10 December 2013 memorandum are relative to the measurement 
of 21 February 2013. In the July 2013 measurement plots of I-18M the 21 February readings showed 
lateral movements of about 3/4 inch from a depth of about 90 feet to 150 feet and about 0.35 inch 
between the depths of 180 feet to 210 feet. The I-18M measurements presented in the December 2013 
only show about 0.2 to 0.3 inch of lateral deformation since 21 February 2013. To properly evaluate the 
effects of TJPA's construction on ground deformations, the I-18M readings from 5 December 2013 should 
be added to the 21 February 2013 reading. When adding these two measurements the total lateral 
deformation in I-18M is about 0.25 inch at a depth of about 70 feet and increase to about 0.9 inch 
between the depths of 90 to 140 feet with a peak of about 0.95 inch at a depth of about 130 feet. The 
lateral deformations decrease to about 0.5 inch at a depth of about 190 feet. 

The inclinometer I-19 plot shows peak deformations of about 0.7 inch between the depths of 100 to 
140 feet and about 0.3 inch between the depths of 170 feet to 220 feet. The plot also shows relatively 
large lateral deformations of about 0.6 inch toward Beale Street between depths of about 90 feet and 
140 feet. 

The inclinometer I-21 plot shows the largest lateral deformations towards Transbay of about 0.6 inch 
between 21 February 2013 and 5 December 2013. This plot also shows a lateral deformation of about 
0.2 inch towards Fremont Street. 

The inclinometer I-178 (on the sidewalk along Mission Street) plot shows about 0.4 to 0.6 inch of lateral 
deformation towards 301 Mission, i.e. south, in the top 50 feet. This is consistent with the pattern of 
deformation in the other inclinometers. 

We believe the lateral deformations measured in the inclinometer are entirely related to TJPA's 
construction activities. As discussed in our meeting with TJPA and Arup and as stated in our previous 
memoranda the action trigger level for horizontal movement of inclinometers has been exceeded. We 
recommend that TJPA provide Millennium Partners with a course of action to mitigate the movements as 
required by Definitions 1.3L of Section 31 09 12 of the specification. 

Water Level in Piezometers 

We accessed the TJPA Global Analyzer website (GA) to review the results of water levels measured in 
piezometers, P-6 and P-8MS, near the boundary of the 301 Mission site and TJPA property. We do not 
have the information regarding the depths and the installation procedures of these piezometers. P-6 is 
along Fremont Street and appears to consist of a cluster of piezometers. They are: P-6-F, P-6_M, P-6MS, 

·and P-6MS_M. The greatest drops in water levels are measured in piezometers P-6F and P-6MS which 
show drops of about 6 feet and 10 feet, respectively. Piezometer P-8MS, which is located about 65 feet 
east of Fremont Street along the boundary between 301 Mission site and TJPA property, shows a drop in 
the water level of about 14 feet. 

A LANGAN COMPANY 
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On the basis of our interpretation of Arup's data, we conclude that the TJPA construction-induced 
deformations will be over four inches. This total represents the three inches predicted by Arup as a result 
of the excavation that is currently underway plus more than one inch caused by the installation of 
buttress and other activities related to excavation. The computed TJPA excavation-induced settlements 
under the tower are relatively uniform; however, the impact of the induced settlement on the utilities 
entering/exiting the 301 Mission structures may be affected. Consequently, TJPA should provide 
Millennium Partners with a course of action related to the repairs of the affected improvements as 
required by Definitions 1.3L of Section 31 09 12 of the specification. 

Conditions of Tiedowns at Midrise Structure 

On 18 December 2013 we visited the site to observe the conditions of the tiedown plugs. During this 
visit we observed that several of the tiedown plugs appear to have lifted from the mat. In our opinion 
this behavior is a result of the settlement of the midrise. The tiedowns were installed to resist the 
hydrostatic uplift on the underside of the mat and prevent buoyancy. However, settlement of the midrise 
mat resulting from the TJPA construction activities has caused the tiedown tendons to relax and lose 
tension. In effect the mat is settling around the tiedowns and the observed conditions of the tiedown 
plugs are consistent with this behavior. Because of the continued TJPA activities, it is our 
recommendation that we continue to monitor the situation for the near future. 

We trust this memorandum provides the information requested. Should you have any questions, 
please call. 

730315706.09_RG_Memo_301 Mission Street 
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This memorandum presents the results of our review and evaluation of the data from Arup 

received 9 January 2014 and 19 February 2014.  Arup is retained by Transbay Joint Powers 

Authority’s (TJPA), to monitor deflections of the 301 Mission Street development during 

construction for the Transbay project. 

According to Section 31 09 13 of the Transbay project specification dated 30 July 2010, 

geotechnical instrumentation and monitoring of sites surrounding the Transbay excavation is 

required.  The piezometer data was obtained from the TJPA Global Analyzer website. 

Table 1, presented in Section 31 09 13, lists maximum allowable movements and corrective 

action trigger levels criteria.  The action trigger level and maximum allowable movement for 

vertical settlement measured at monitoring points inside adjacent buildings are ¾ inch and  

1-1/2, respectively.  The levels of horizontal movement of inclinometers are ½ inch and 3 inches 

for action trigger level and maximum allowable level, respectively.  Peak Particle Velocities of 

½ inch/sec and 1 inch/sec for action trigger level and maximum allowable vibrations, 

respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower 

and the Mid-Rise structures.  The latest settlement measurements, which are read manually, 

were obtained on 17 December 2013; settlement plots of four points within the Tower are 

presented on Plate 4 of Arup’s memorandum dated 9 January 2014.  SM-3 is the closest point 

to the southern boundary between 301 Mission Tower and the TJPA project.  Measurement 

points SM-9, SM-14 and SM-27 are progressively farther away (in a northerly direction) from the 

boundary between the 301 Mission Tower and the TJPA project.   

The information shown on Plate 4 indicates that the rate of settlement of the points has 

changed over time.  In particular we observed different rates of movement during three distinct 

time intervals.  The intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; 
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and 24 March 2011 to 17 December 2013.  The movements and rates of movement recorded 

at different locations during these time intervals are presented in Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

 

Measurement 

Point 

 

 

Date 

 

 

Date 

 

Elapsed time 

(days) 

Settlement 

During Elapsed 

Time (inches) 

Rate of 

Settlement 

(inch/day) 

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

 5/3/2010 3/24/2011 325 0.32 0.00099 

 3/24/2011 12/17/2013 999 2.34 0.00235 

      

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 

 5/3/2010 3/24/2011 325 0.47 0.00145 

 3/24/2011 12/17/2013 999 2.90 0.00290 

      

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 

 5/3/2010 3/24/2011 325 0.53 0.00162 

 3/24/2011 12/17/2013 999 2.99 0.00299 

      

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 

 5/3/2010 3/24/2011 325 0.48 0.00147 

 3/24/2011 12/17/2013 999 3.11 0.00312 

 

The data indicate that the rate of settlement between May 2010 and late March 2011 

decreased by approximately 40 percent compared to the rate of settlement between 30 April 

2009 and May 2010.  However, since late March of 2011 there has been a substantial increase 

in the rate of settlement especially for measurement points closest to the boundary between 

301 Mission Tower and the TJPA project.  Because the theory of consolidation predicts a 

decrease in settlement amounts and rates with time, the recorded increase in the rate of 

settlement since March 2011 does not represent settlement associated with consolidation; if 

the same rate of settlement between 3 May 2010 and 24 March 2011 continued to the present 

time and was related to consolidation theory, then the expected amounts would be about 1.35 

to about 1.64 inches less than the recorded amounts. 

Also, we reviewed the settlement measurements of four points within the Mid-rise presented 

on Plate 5 of Arup’s memorandum dated 13 November 2013.  SM-47 is the closest point to the 

southern boundary between 301 Mission Mid-rise and the TJPA project.  Measurement points 



MEMO 
Evaluation of Measurements by Arup/TJPA 

301 Mission Street 

San Francisco, California 

Langan Project No.: 730315706 

24 February 2014 - Page 3 of 5 

 

 

 

SM-55, SM-76 and SM-83 are progressively farther away (in a northerly direction) from the 

boundary between the 301 Mission Mid-rise and the TJPA project.  Point SM-83 is near the 

northeast corner of the Mid-rise and farthest away from the boundary between the 301 Mission 

Mid-rise and the TJPA project.  Point SM-83 showed little to no movement until 3 June 2013.  

Since early June 2013 this point has settled about 0.2 inch.  Survey points SM-55 and SM-76 

which are about 65 feet and 135 feet, respectively, from the southern boundary of the Mid-rise 

structure have shown a total settlement of about 0.6 inch to 0.65 inch during the Arup survey 

period.  The rate of movement has increased since March 2011; the increase in the rate of the 

settlements of these points since March 2011 is about 3.5 to 3.8 times greater than the rate 

prior to March 2011.  Up until March 2011, survey point SM-47, which is about 35 feet away 

from the southern boundary of the Mid-rise structure, settled about 0.3 inch.  Since then it has 

settled about 1.05 inches.  This amount is an increase in the rate of settlement of about 

2.4 times from late March 2011 to middle December 2013.  The increase in the rate of 

settlement for these points coincides with the TJPA construction activities.  The data from 

survey points SM-47, SM-55 and SM-76 clearly suggest that continued construction activities 

are affecting a greater area than just the Tower. 

Lateral Movement 

On 19 February 2014 we received the results of manually read inclinometers.  These results 

were presented in a memorandum by Arup dated 14 February 2014.  The previous results of 

the manually read inclinometers were presented in a memorandum by Arup dated 10 

December 2013.  Prior to the 10 December memorandum, the plot of the last manually read 

inclinometer, I-18M, was forwarded to us in an email dated 16 July 2013; it depicted the 

movement as of 10 July 2013; prior plots of I-18M were presented in Arup memorandum dated 

13 November 2012.   

In the November 2012 memorandum, Arup indicated that inclinometer locations I-16, I-17A,  

I-17B, I-18, I-19, I-20, I-21, and I-22 were planned to receive “in-place-inclinometers” and be 

read automatically with their results available on the Global Analyzer.  Contrary to the statement 

in Arup’s 13 November 2013 memorandum, these inclinometers are being read manually, with 

the exception of inclinometer I-20 which was destroyed during construction.  

On 20 February 2014, when we started this round of review of the data, we accessed the 

Global Analyzer and found that only the results of I-16R were available for our review.  As 

discussed in our 19 December 2013 memorandum, we assume and consider I-16R data 

anomalous and unreliable. 

The results of our review indicate that all of the inclinometers show movements towards 

Transbay for almost their entire depth, i.e. depths greater than 210 feet, except inclinometer  

I-17B which is on the sidewalk along Mission Street; 17B data show movement above 90 feet.  

Considering inclinometer readings are made relative to a baseline (i.e. zero reading), the 

baseline measurements of all the inclinometers are from late January or February 2013.  It 

appears that I-18M readings presented on Plate 5 of the Arup 14 February 2014 memorandum 

are relative to the measurement of 21 February 2013.  In the July 2013 measurement plots of  
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I-18M the 21 February 2013 readings showed lateral movements of about ¾ inch from a depth 

of about 90 feet to 150 feet and about 0.35 inch between the depths of 180 feet to 210 feet.  

The I-18M measurements presented in the February 2014 only show about 0.2 to 0.3 inch of 

lateral deformation since 21 February 2013.  To properly evaluate the effects of TJPA’s 

construction on ground deformations, the I-18M readings from 28 January 2014 should be 

added to the 21 February 2013 reading.  After adding these two measurements, the total lateral 

deformation in I-18M is about 0.35 inch at a depth of about 70 feet and increase to over 

0.9 inch between the depths of 90 to 140 feet with a peak of about 0.95 inch between the 

depths of about 130 to 140 feet.  The lateral deformations decrease to about 0.5 inch at a depth 

of about 190 feet. 

The plots of inclinometer I-19 are presented relative to the 1 February 2013 baseline and show 

about 0.1 to 0.15 inch of movements towards Transbay.  However, the plots of I-19 presented 

in the Arup 10 December 2013 showed peak deformations of about 0.7 inch between the 

depths of 100 to 140 feet and about 0.3 inch between the depths of 170 to 220 feet.  The plot 

also shows relatively large lateral deformations of about 0.6 inch toward Beale Street between 

depths of about 90 feet and 140 feet with a peak of about 0.7 inch at a depth of about 100 feet.  

To properly evaluate the effects of TJPA’s construction on ground deformations, the I-19 

readings from 28 January 2014 should be added to the readings of 1 February 2013.  After 

adding these two measurements, the total lateral deformation in 1-19 is about ¾ inch at a 

depth of 100 feet and about 0.7 inch between the depths of 130 to 150 feet and over 0.3 inch 

between the depths of 170 to 220 feet. 

The inclinometer I-21 plot shows the largest lateral deformations towards Transbay of about 

0.6 inch between 6 February 2013 and 28 January 2014.  This plot also shows a lateral 

deformation of about 0.2 inch towards Fremont Street.  In the December 2013 figure, the 

baseline plot for this inclinometer was dated 21 February 2013 not 6 February 2013.  Arup 

should explain this apparent discrepancy. 

The inclinometer I-22 plot shows a relatively large change in deformations between the 5 

December 2013 and 28 January 2014 with the largest lateral deformations towards Transbay of 

about 0.5 inch.  This plot also shows a lateral deformation of about 0.3 inch towards Fremont 

Street. 

The inclinometer I-17B (on the sidewalk along Mission Street) plot shows about 0.4 to 0.6 inch 

of lateral deformation in the top 50 feet towards 301 Mission, i.e. south toward the Transbay 

excavation.  This inclinometer also shows about 0.2 to 0.5 inch of deformation towards 

Fremont Street in the top 50 feet.  These amounts are consistent with the pattern of 

deformation in most of the other inclinometers. 

We believe the lateral deformations measured in the inclinometer are entirely related to TJPA’s 

construction activities.  As discussed in our meeting with TJPA and Arup and as stated in our 

previous memoranda the action trigger level for horizontal movement of inclinometers has been 
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exceeded.  We recommend that TJPA provide Millennium Partners with a course of action to 

mitigate the movements as required by Definitions 1.3L of Section 31 09 12 of the 

specification.  

Water Level in Piezometers 

We accessed the TJPA Global Analyzer website (GA) to review the results of water levels 

measured in piezometers, P-6 and P-8MS, near the boundary of the 301 Mission site and TJPA 

property.  We do not have the information regarding the depths and the installation procedures 

of these piezometers.  P-6 is along Fremont Street and appears to consist of a cluster of 

piezometers.  They are: P-6-F, P-6_M, P-6MS, and P-6MS_M.  The greatest drops in water 

levels are measured in piezometers P-6F and P-6MS which show drops of about 7 feet and 

10 feet, respectively.  Piezometer P-8MS, which is located about 65 feet east of 

Fremont Street along the boundary between 301 Mission site and TJPA property, shows a drop 

in the water level of about 16 feet. 

On the basis of our interpretation of Arup’s data, we conclude that the TJPA construction-

induced deformations will be over four inches.  This total represents the three inches predicted 

by Arup as a result of the excavation that is currently underway plus more than one inch caused 

by the installation of buttress and other activities related to excavation.  The recorded TJPA 

excavation-induced settlements under the tower are relatively uniform; however, the impact of 

the induced settlement on the utilities entering/exiting the 301 Mission structures may be 

affected.  Consequently, TJPA should provide Millennium Partners with a course of action 

related to the repairs of the affected improvements as required by Definitions 1.3L of 

Section 31 09 12 of the specification. 

We trust this memorandum provides the information requested.  Should you have any 

questions, please call. 

730315706.10_RG_Memo_301 Mission Street 
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This memorandum presents the results of our review and evaluation of the data from Arup 

dated 28 February 2014 (received 5 March 2014) and 13 March 2014 (received 13 March 2014).  

Arup is retained by Transbay Joint Powers Authority’s (TJPA), to monitor deflections of the 

301 Mission Street development during construction for the Transbay project. 

According to Section 31 09 13 of the Transbay project specification dated 30 July 2010, 

geotechnical instrumentation and monitoring of sites surrounding the Transbay excavation is 

required.  The piezometer data was obtained from the TJPA Global Analyzer website. 

Table 1, presented in Section 31 09 13, lists maximum allowable movements and corrective 

action trigger levels criteria.  The action trigger level and maximum allowable movement for 

vertical settlement measured at monitoring points inside adjacent buildings are ¾ inch and  

1-1/2, respectively.  The levels of horizontal movement of inclinometers are ½ inch and 3 inches 

for action trigger level and maximum allowable level, respectively.  Peak Particle Velocities of 

½ inch/sec and 1 inch/sec for action trigger level and maximum allowable vibrations, 

respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009 Arup has been measuring settlement of various points within the Tower 

and the Mid-Rise structures.  The latest settlement measurements, which are read manually, 

were obtained on 13 February 2014; settlement plots of four points within the Tower are 

presented on Plate 4 of Arup’s memorandum dated 28 February 2014.  SM-3 is the closest 

point to the southern boundary between 301 Mission Tower and the TJPA project.  

Measurement points SM-9, SM-14 and SM-27 are progressively farther away (in a northerly 

direction) from the boundary between the 301 Mission Tower and the TJPA project.   

The information shown on Plate 4 indicates that the rate of settlement of the points has 

changed over time.  In particular we observed different rates of movement during three distinct 

time intervals.  The intervals are: 30 April 2009 to 3 May 2010; 3 May 2010 to 24 March 2011; 
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and 24 March 2011 to 13 February 2014.  The movements and rates of movement recorded at 

different locations during these time intervals are presented in Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

 

Measurement 

Point 

 

 

Date 

 

 

Date 

 

Elapsed time 

(days) 

Settlement 

During Elapsed 

Time (inches) 

Rate of 

Settlement 

(inch/day) 

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

 5/3/2010 3/24/2011 325 0.32 0.00099 

 3/24/2011 2/13/2014 1057 2.40 0.00227 

      

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 

 5/3/2010 3/24/2011 325 0.47 0.00145 

 3/24/2011 2/13/2014 1057 3.03 0.00287 

      

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 

 5/3/2010 3/24/2011 325 0.53 0.00162 

 3/24/2011 2/13/2014 1057 3.14 0.00297 

      

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 

 5/3/2010 3/24/2011 325 0.48 0.00147 

 3/24/2011 2/13/2014 1057 3.33 0.00315 

 

The data indicate that the rate of settlement between May 2010 and late March 2011 

decreased by approximately 40 percent compared to the rate of settlement between 30 April 

2009 and May 2010.  However, since late March of 2011 there has been a substantial increase 

in the rate of settlement especially for measurement points closest to the boundary between 

301 Mission Tower and the TJPA project.  Because the theory of consolidation predicts a 

decrease in settlement amounts and rates with time, the recorded increase in the rate of 

settlement since March 2011 does not represent settlement associated with consolidation; if 

the same rate of settlement between 3 May 2010 and 24 March 2011 continued to the present 

time and was related to consolidation theory, then the expected amounts would be about 1.68 

to about 2.25 inches less than the recorded amounts. 

Also, we reviewed the settlement measurements of four points within the Mid-rise presented 

on Plate 5 of Arup’s memorandum dated 13 November 2013.  SM-47 is the closest point to the 

southern boundary between 301 Mission Mid-rise and the TJPA project.  Measurement points 
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SM-55, SM-76 and SM-83 are progressively farther away (in a northerly direction) from the 

boundary between the 301 Mission Mid-rise and the TJPA project.  Point SM-83 is near the 

northeast corner of the Mid-rise and farthest away from the boundary between the 301 Mission 

Mid-rise and the TJPA project.  Point SM-83 showed little to no movement until 3 June 2013.  

Since early June 2013 this point has settled about 0.2 inch.  Survey points SM-55 and SM-76 

which are about 65 feet and 135 feet, respectively, from the southern boundary of the Mid-rise 

structure have shown a total settlement of about 0.6 inch to 0.65 inch during the Arup survey 

period.  The rate of movement has increased since March 2011; the increase in the rate of the 

settlements of these points since March 2011 is about 3.5 to 3.8 times greater than the rate 

prior to March 2011.  Up until March 2011, survey point SM-47, which is about 35 feet away 

from the southern boundary of the Mid-rise structure, settled about 0.3 inch.  Since then it has 

settled about 1.05 inches.  This amount is an increase in the rate of settlement of about 

2.4 times from late March 2011 to middle December 2013.  The increase in the rate of 

settlement for these points coincides with the TJPA construction activities.  The data from 

survey points SM-47, SM-55 and SM-76 clearly suggest that continued construction activities 

are affecting a greater area than just the Tower. 

Lateral Movement 

On 13 March 2014 we received the results of manually read inclinometers.  These results were 

presented in a memorandum by Arup dated 13 March 2014.  The previous results of the 

manually read inclinometers were presented in memoranda by Arup dated 14 February 2014 

and 10 December 2013.  Prior to the 10 December memorandum, the plot of the last manually 

read inclinometer, I-18M, was forwarded to us in an email dated 16 July 2013.  The 

inclinometer readings depict movement as of 10 July 2013; prior plots of I-18M were presented 

in Arup memorandum dated 13 November 2012.   

In the November 2012 memorandum, Arup indicated that inclinometer locations I-16, I-17A,  

I-17B, I-18, I-19, I-20, I-21, and I-22 were planned to receive “in-place-inclinometers” and be 

read automatically with their results available on the Global Analyzer.  Contrary to the statement 

in Arup’s 13 November 2013 memorandum, these inclinometers are being read manually, with 

the exception of inclinometer I-20 which was destroyed during construction.  

On 18 March 2014, we accessed the Global Analyzer and found that only the results of I-16R 

were available for our review.  As discussed in our 19 December 2013 memorandum, we 

assume and consider I-16R data anomalous and unreliable. 

Our review of the 13 March 2014 memorandum indicates that all of the inclinometers except 

for Inclinometer I-17B show movement toward Transbay for almost their entire depth.  

Inclinometer I-17B shows movement at depth of about 25 feet of about 0.3 inch towards 301 

Mission and about 0.3 inch at a depth of 90 feet towards Mission Street.  According to Arup the 

data for I-17B had been incorrectly processed until this current memorandum submittal (13 

March 2014). 
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Considering inclinometer readings are made relative to a baseline (i.e. zero reading), the 

baseline measurements of all the inclinometers are from late January or February 2013.  It 

appears that I-18M readings presented on Plate 5 of the Arup 14 February 2014 memorandum 

are relative to the measurement of 21 February 2013.  In the July 2013 measurement plots of  

I-18M the 21 February 2013 readings showed lateral movements of about ¾ inch from a depth 

of about 90 feet to 150 feet and about 0.35 inch between the depths of 180 feet to 210 feet.  

The I-18M measurements presented in the March 2014 memorandum only show about 0.2 to 

0.3 inch of lateral deformation since 21 February 2013.  To properly evaluate the effects of 

TJPA’s construction on ground deformations, the I-18M readings from 3 March 2014 should be 

added to the 21 February 2013 reading.  After adding these two measurements, the total lateral 

deformation in I-18M is about 0.35 inch at a depth of about 70 feet and increase to over 

0.9 inch between the depths of 90 to 140 feet with a peak of about 1.0 inch between the 

depths of about 100 to 130 feet.  The lateral deformations decrease to about 0.5 inch between 

the depths of about 180 to 210 feet.  The plots show lateral deformations towards Transbay for 

the entire length of the inclinometer. 

The plots of inclinometer I-19 are presented relative to the 1 February 2013 baseline and show 

about 0.1 to 0.2 inch of movements towards Transbay.  However, the plots of I-19 presented in 

the Arup 10 December 2013 showed peak deformations of about 0.7 inch between the depths 

of 100 to 140 feet and about 0.3 inch between the depths of 170 to 220 feet.  The plot also 

shows relatively large lateral deformations of about 0.6 inch toward Beale Street between 

depths of about 90 feet and 140 feet with a peak of about 0.7 inch at a depth of about 100 feet.  

To properly evaluate the effects of TJPA’s construction on ground deformations, the I-19 

readings from 28 January 2014 should be added to the readings of 1 February 2013.  After 

adding these two measurements, the total lateral deformation in 1-19 is about 0.85 inch at a 

depth of 100 feet and about 0.7 inch between the depths of 130 to 150 feet and over 0.3 inch 

between the depths of 170 to 220 feet.  The plots show lateral deformations towards Transbay 

for the entire length of the inclinometer. 

The inclinometer I-21 plot shows the largest lateral deformations towards Transbay of about 

0.6 inch at a depth of about 70 which decreases to about 0.4 inch at a depth of about 150 feet 

between 6 February 2013 and 3 March 2014.  This plot also shows a lateral deformation of 

about 0.2 inch towards Fremont Street.  In the December 2013 figure, the baseline plot for this 

inclinometer was dated 21 February 2013 not 6 February 2013.  Arup should explain this 

apparent discrepancy.  The plots show lateral deformations towards Transbay for the entire 

length of the inclinometer. 

The inclinometer I-22 plot shows a relatively large change in deformations between the 5 

December 2013 and 3 March 2014 with the largest lateral deformations towards Transbay of 

about 0.5 inch.  This plot also shows a lateral deformation of about 0.3 inch towards Fremont 

Street.  The plots show lateral deformations towards Transbay for the entire length of the 

inclinometer. 
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We believe the lateral deformations measured in the inclinometer are entirely related to TJPA’s 

construction activities.  As discussed in our meeting with TJPA and Arup and as stated in our 

previous memoranda the action trigger level for horizontal movement of inclinometers has been 

exceeded.  We recommend that TJPA provide Millennium Partners with a course of action to 

mitigate the movements as required by Definitions 1.3L of Section 31 09 12 of the 

specification.  

Water Level in Piezometers 

We accessed the TJPA Global Analyzer website (GA) to review the results of water levels 

measured in piezometers, P-6 and P-8MS, near the boundary of the 301 Mission site and TJPA 

property.  We do not have the information regarding the depths and the installation procedures 

of these piezometers.  P-6 is along Fremont Street and appears to consist of a cluster of 

piezometers.  They are: P-6-F, P-6_M, P-6MS, and P-6MS_M.  The greatest drops in water 

levels are measured in piezometers P-6F and P-6MS which show drops of about 7 feet and 

10 feet, respectively.  Piezometer P-8MS, which is located about 65 feet east of 

Fremont Street along the boundary between 301 Mission site and TJPA property, shows a drop 

in the water level of about 16 feet. 

On the basis of our interpretation of Arup’s data, we conclude that the TJPA construction-

induced deformations will be over four inches.  This total represents the three inches predicted 

by Arup as a result of the excavation that is currently underway plus more than one inch caused 

by the installation of buttress and other activities related to excavation.  The recorded TJPA 

excavation-induced settlements under the tower are relatively uniform; however, the impact of 

the induced settlement on the utilities entering/exiting the 301 Mission structures may be 

affected.  Consequently, TJPA should provide Millennium Partners with a course of action 

related to the repairs of the affected improvements as required by Definitions 1.3L of 

Section 31 09 12 of the specification. 

We trust this memorandum provides the information requested.  Should you have any 

questions, please call. 
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This memorandum presents the results of our review and evaluation of the data from Arup 

dated 4 September 2014 (received 10 September 2014) and 11 September 2014 (received 11 

September 2014). Arup is retained by Transbay Joint Powers Authority’s (TJPA), to monitor 

deflections of the 301 Mission Street development during construction for the Transbay 

project. 

According to Section 31 09 13 of the Transbay project specification dated 30 July 2010, 

geotechnical instrumentation and monitoring of sites surrounding the Transbay excavation is 

required.  The piezometer data was obtained from the TJPA Global Analyzer website. 

Table 1, presented in Section 31 09 13, lists maximum allowable movements and corrective 

action trigger levels criteria. The action trigger level and maximum allowable movement for 

vertical settlement measured at monitoring points inside adjacent buildings are ¾ inch and 

1-1/2, respectively. The levels of horizontal movement of inclinometers are ½ inch and 3 inches 

for action trigger level and maximum allowable level, respectively.  Peak Particle Velocities of 

½ inch/sec and 1 inch/sec for action trigger level and maximum allowable vibrations, 

respectively are specified in Table 1. 

Vertical Settlement 

Since 30 April 2009, Arup has been measuring settlement of various points within the Tower 

and the Mid-Rise structures. The latest settlement measurements were obtained on 5 August 

2014; settlement plots of four points within the Tower are presented on Plate 4 of Arup’s 

memorandum dated 4 September 2014.  SM-3 is the closest point to the southern boundary 

between 301 Mission Tower and the TJPA project. Measurement points SM-9, SM-14 and SM-

27 are progressively farther away (in a northerly direction) from the boundary between the 

Tower and the TJPA project.   
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In the past we observed different rates of settlement during three distinct time intervals.  With 

the latest readings a fourth distinct rate of settlement is developing.  The intervals are: 30 April 

2009 to 3 May 2010; 3 May 2010 to 24 March 2011; 24 March 2011 to 11 April 2014 and 11 

April 2014 to 5 August 2014. The movements and rates of movement recorded at different 

locations during these time intervals are presented in Table 1. 

TABLE 1 

Results of Settlement Measurements at the Tower 

Measurement 

Point 
Date Date 

Elapsed time 

(days) 

Settlement 

During Elapsed 

Time (inches) 

Rate of 

Settlement 

(inch/day) 

SM-3 4/30/2009 5/3/2010 368 0.47 0.00129 

 5/3/2010 3/24/2011 325 0.32 0.00099 

 3/24/2011 4/11/2014 1114 2.52 0.00226 

 4/11/2014 8/5/2014 116 0.06 0.00054 

      

SM-9 4/30/2009 5/3/2010 368 0.69 0.00186 

 5/3/2010 3/24/2011 325 0.47 0.00145 

 3/24/2011 4/11/2014 1114 3.19 0.00287 

 4/11/2014 8/5/2014 116 0.16 0.00137 

      

SM-14 4/30/2009 5/3/2010 368 0.77 0.00210 

 5/3/2010 3/24/2011 325 0.53 0.00162 

 3/24/2011 4/11/2014 1114 3.33 0.00299 

 4/11/2014 8/5/2014 116 0.18 0.00151 

      

SM-27 4/30/2009 5/3/2010 368 0.86 0.00234 

 5/3/2010 3/24/2011 325 0.48 0.00147 

 3/24/2011 4/11/2014 1114 3.56 0.00320 

 4/11/2014 8/5/2014 116 0.22 0.00187 

 

The data indicate that the rate of settlement between May 2010 and late March 2011 

decreased by approximately 40 percent compared to the rate of settlement between 30 April 

2009 and May 2010. Since late March of 2011 to middle of April 2014 there has been a 

substantial increase in the rate of settlement especially for measurement points closest to the 

boundary between 301 Mission Tower and the TJPA project. Because the theory of 
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consolidation predicts a decrease in settlement amounts and rates with time, the recorded 

increase in the rate of settlement since March 2011 does not represent settlement associated 

with consolidation. If the same rate of settlement between 3 May 2010 and 24 March 2011 

continued to the present time and was related to consolidation theory, then the expected 

amounts would be approximately 1.4 to approximately 2.0 inches less than the recorded 

amounts. 

Since middle of April 2014 to early August 2014 there has been a reduction in the rate of 

settlement. On the basis of our observation on 24 September 2014 of the construction 

activities from street level, it appears that the base slab has been installed in the area directly 

south of the boundary of the Tower and the Transbay excavation while the base slab in the area 

adjacent to the Mid-rise appears to be partially completed; we are not aware of the exact time 

of the installation of the base slab.  

From our past experience of excavations in similar soil types, excavation-induced deformations 

tend to decrease once the base slab is installed. This conclusion appears to be consistent with 

what has been measured during the last two settlement measurements on 11 June 2014 and 5 

August 2014.  

Also, we reviewed the plots of settlement measurements of four points within the Mid-rise 

presented on Plate 5 of Arup’s memorandum dated 4 September 2014.  SM-47 is the closest 

point to the southern boundary between 301 Mission Mid-rise and the TJPA project.  

Measurement points SM-55, SM-76 and SM-83 are progressively farther away (in a northerly 

direction) from the boundary between the 301 Mission Mid-rise and the TJPA project.  Point 

SM-83 is near the northeast corner of the Mid-rise and farthest away from the boundary 

between the 301 Mission Mid-rise and the TJPA project. Point SM-83 showed little to no 

movement until 13 February 2013. Since February 2013 this point has settled approximately 

0.15 inch.  Survey points SM-55 and SM-76 which are about 65 feet and 135 feet, respectively, 

from the southern boundary of the Mid-rise structure have settled approximately 0.6 inch to 

0.65 inch during the Arup survey period. Since March 2011, the rate of movement has 

increased; the increase in the rate of the settlements of these points since March 2011 is about 

3.5 to 4.0 times greater than the rate prior to March 2011. Prior to March 2011, survey point 

SM-47, which is about 35 feet away from the southern boundary of the Mid-rise structure, 

settled approximately 0.3 inch. Since March 2011 it has settled approximately 1.05 inches.  This 

amount is an increase in the rate of settlement of approximately 2.2 times from late March 

2011 to middle April 2014. The increase in the rate of settlement for these points coincides 

with the time period when TJPA construction activities occurred. The last two readings, 11 

June 2014 and 5 August 2014, show a heave of approximately 0.1 inch for the four survey 

points presented on Plate 5 of Arup’s memorandum. The data from survey points SM-47, SM-

55 and SM-76 indicate clearly that construction activities are affecting a greater area than just 

the Tower. 
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Lateral Movement 

On 11 September 2014 we received the results of manually read inclinometers and 

piezometers. These results were presented in a memorandum by Arup dated 11 September 

2014. The previous results of the manually read inclinometers were presented in memoranda 

by Arup dated 13 March 2014, 14 February 2014 and 10 December 2013. Prior to the 10 

December memorandum, the plot of the last manually read inclinometer, I-18M, was forwarded 

to us in an email dated 16 July 2013. The inclinometer readings depict movement as of 10 July 

2013; prior plots of I-18M were presented in Arup memorandum dated 13 November 2012.   

In the November 2012 memorandum, Arup indicated that inclinometer locations I-16, I-17A,  

I-17B, I-18, I-19, I-20, I-21, and I-22 were planned to receive “in-place-inclinometers” and be 

read automatically with their results available on the Global Analyzer.  Contrary to the statement 

in Arup’s 13 November 2013 memorandum, these inclinometers are being read manually, with 

the exception of inclinometer I-20 which was destroyed during construction.  

Our review of the 11 September 2014 memorandum indicates that all of the inclinometers 

except for Inclinometer I-17B show movement toward Transbay below a depth of 

approximately 45 feet.  The 29 August 2014 measurement of Inclinometer I-17B shows 

movement at depth of about 25 feet of approximately 0.2 inch towards 301 Mission and 

approximately 0.3 inch at a depth of 90 feet towards Mission Street.  According to Arup the 

data for I-17B had been incorrectly processed until the 13 March 2014 memorandum. 

Considering inclinometer readings are made relative to a baseline (i.e. zero reading), the 

baseline measurements of all the inclinometers are from late January or February 2013.  It 

appears that I-18M readings presented on Plate 5 of the Arup 11 September 2014 

memorandum are relative to the measurement of 21 February 2013. In the July 2013 

measurement plots of I-18M the 21 February 2013 readings showed lateral movements of 

about ¾ inch from a depth of about 90 feet to 150 feet and about 0.35 inch between the 

depths of 180 feet to 210 feet. The I-18M measurements presented in the September 2014 

memorandum only show approximately 0.3 to 0.35 inch of lateral deformation since 21 

February 2013. 

To properly evaluate the effects of TJPA’s construction on ground deformations, the I-18M 

readings from 5 September 2014 should be added to the 21 February 2013 reading. After 

adding these two measurements, the total lateral deformation in I-18M is approximately 0.35 

inch at a depth of approximately 70 feet and increase to over 0.9 inch between the depths of 

90 to 150 feet with a peak of about 1.0 inch between the depths of about 100 to 130 feet. The 

lateral deformations decrease to about 0.5 inch between the depths of about 180 to 210 feet. 

The plots show lateral deformations towards Transbay from the depth of approximately 20 feet 

to the bottom of the inclinometer. 
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The plots of inclinometer I-19 are presented relative to the 1 February 2013 baseline and show 

approximately 0.2 to 0.4 inch of movements towards Transbay. However, the plots of I-19 

presented in the Arup 10 December 2013 showed peak deformations of approximately 0.7 inch 

between the depths of 100 to 140 feet and approximately 0.3 inch between the depths of 170 

to 220 feet. The plot also shows relatively large lateral deformations of about 0.6 inch toward 

Beale Street between depths of about 90 feet and 140 feet with a peak of about 0.7 inch at a 

depth of about 100 feet. To properly evaluate the effects of TJPA’s construction on ground 

deformations, the I-19 readings from 5 September 2014 should be added to the readings of 1 

February 2013. After adding these two measurements, the total lateral deformation in 1-19 is 

approximately 1.0 inch at a depth of 100 feet, approximately 0.9 at a depth of 130 and 

approximately 0.7 inch at a depth of 150 feet and over 0.3 inch between the depths of 

approximately 170 to 220 feet. The plots show lateral deformations towards Transbay for 

almost the entire length of the inclinometer. 

The inclinometer I-21 plot shows the largest lateral deformations towards Transbay of 

approximately 0.65 inch at a depth of about 70 which decreases to approximately 0.3 inch at a 

depth of about 150 feet between 6 February 2013 and 9 September 2014. This plot also shows 

a lateral deformation of about 0.2 inch towards Fremont Street. In the December 2013 figure, 

the baseline plot for this inclinometer was dated 21 February 2013 not 6 February 2013. Arup 

should explain this apparent discrepancy. The plots show lateral deformations towards 

Transbay from a depth of approximately 45 feet to the bottom of the inclinometer. 

The inclinometer I-22 plot shows largest lateral deformations towards Transbay of 

approximately 0.5 inch with lateral deformations towards Transbay between the depths of 

approximately 45 feet and 170 feet. This plot also shows the largest deformation of 

approximately 0.3 inch towards Fremont. The latest measurement taken on 9 September 2014 

shows a lateral deformation of greater than 0.2 inch toward Fremont Street between the 

depths of 30 to 110 feet.  

We believe the lateral deformations measured in the inclinometer are entirely related to TJPA’s 

construction activities. As discussed in our meeting with TJPA and Arup and as stated in our 

previous memoranda the action trigger level for horizontal movement of inclinometers has been 

exceeded. We recommend that TJPA provide Millennium Partners with a course of action to 

mitigate the movements as required by Definitions 1.3L of Section 31 09 12 of the 

specification.  

Water Level in Piezometers 

Water levels measured in piezometers near the boundary of 301 Mission and TJPA property are 

presented in Plate 9 of Arup’s 11 September 2014 memorandum.  This plot presents the 

results for piezometers P-6F-M, P-6MS-M (manual piezometers) and P-6F, P-6MS, P-7MS, and 

P-8MS (vibrating wire piezometers).  P-6 is along Fremont Street and appears to consist of a 

cluster of piezometers.  The greatest drops in the water levels in the P-6 cluster of piezometers 
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are measured in piezometers P-6MS-M and P-6MS which show drops of approximately 3 and 

10 feet, respectively.  Piezometer P-7MS shows a drop of approximately 12 feet. P-8MS, which 

is located about 65 feet east of Fremont Street along the boundary between 301 Mission site 

and TJPA property, shows a drop in the water level of approximately 16 feet. 

Conclusions 

On the basis of our interpretation of Arup’s data, we conclude that the TJPA construction-

induced deformations will be over four inches.  This total represents the three inches predicted 

by Arup as a result of the excavation that is currently underway plus more than one inch caused 

by the installation of buttress and other activities related to excavation. 

The recorded TJPA excavation-induced settlements have resulted in a slight tilt of the tower, 

however, according to DeSimone Consulting Engineers memorandum dated 18 June 2014, the 

movement is small and not of the type that would cause damage.  The induced settlement may 

affect the utilities entering/exiting the 301 Mission structures.  Consequently, TJPA should 

provide Millennium Partners with a course of action related to the repairs of the affected 

improvements as required by Definitions 1.3L of Section 31 09 12 of the specification. 

We trust this memorandum provides the information requested.  Should you have any 

questions, please call. 
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Subject Transbay Transit Center: Results of Settlement Surveys at the 301 Mission Property 

Under Arup's Gcotechnical Contract with the Transbay Joint Powers Authority (TJPA) through Pelli Clark Pelli 
Architects (PCPA), Arup is required to monitor the settlements of the buildings adjacent to the Trans bay Transit 
Center (TIC) prior to and during construction. We began the monitoring program for the 30 I Mission property in 
April of 2009 in anticipation of construction commencing in 2010 on the east end of the TIC. 

Progress results of the monitoring program were presented in a memorandum dated October 15, 2009, which 
described the instrumentation, the scope of the monitoring program and results measured up to September 1, 
2009. This memorandum updates the results of the monitoring program to include the measurements made 
between September 1, 2009 and March 1, 2010. 

1. Plate I summarizes the results of the latest survey conducted on March l, 2010 as floor elevations at the 
first basement level under the Tower and the Podium structures. Comparison of the high and low points 
under the high-rise Tower indicate a maximum differential settlement of 5.8 inches; and under the 
Podium of approximately 2 inches. 

2. Plate 2 summarizes differential floor elevations based on the latest survey of March 1, 2010, and it is just 
another way of presenting the data shown on Plate l. 

3. Plate 3 shows contours of incremental settlements determined from the surveys, conducted on April 30, 
2009 (baseline) and the latest survey of March l , 2010. The results indicate an incremental settlement 
under the Tower of up to 0.76 inches, and under the Podium of 0.2 inches. The middle and east side of 
the Podium appear to be fairly level. 

4. Plates 4 and 5 present plots of settlements versus time from selected monitoring points under the Tower 
and Podium, respectively. Over the approximately 300-day monitoring period the settlements under the 
Tower range from 0.25 to 0.76 inches. As reflected in Plate 3, there is an area of differential settlements 
along the southern po1tion of the Tower and the portion of the basement below the driveway where 
differential settlements arc developing and appear to be increasing with time. 

5. Under the Podium the incremental settlements are very small as reflected by the plot of settlements versus 
time on Plate 5. The differential settlements appear to be increasing with time between the Podium and 
the Tower. Near the north end of the interface between the two areas the incremental differential 
settlement measured over the duration of the monitoring program is approaching 0.5 inches, while at the 
southern end the incremental differential settlement is on the order of 0.2 inches. 

llS·FNAS01\JOBSIF\13224214 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\069 2010.03·12_MEM0_301 
MISSION SETTLEMENT RESULTSIMEMO·DK-20100312 SETTLEMENTS.DOCX 

Atup North Amarlcn lid r-o.3 
Rev 1.0, 1 Novcmbor 2001 



I 

' 

132242/dk 

March 12, 2010 

Memorandum 

Page 2 of 2 

6. The results of the current monitoring program have been combined with settlement data provided by 
Millennium partners, and arc presented on a semi-logarithmic plot on P late 6. 

7. Periodic surveys of settlements will continue on a monthly basis until construction of the Trans bay 
Transit Center begins. 

List of Plates 

Plate 1 
Plate 2 
Plate 3 

Plate 4 

Plate 5 

Plate 6 

Floor Elevations at Level B-1 of 301 Mission Property: Periodic Survey - March l , 2010 
Differential Floor Elevation (Inches) - March I , 20 l 0 Survey 
Contours of Settlements Measured at the First Level Basement of the 301 Mission Street Structure 
Between April 30, 2009 and March l , 2010 
Settlement Over Time Floor Elevations at Level B- 1. of 301 Mission Property - Tower: April 30, 
2009 through March l , 2010. 
Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property - Midrisc: April 30, 
2009 through March 1, 20 l 0 
Settlements of the 301 Mission Tower Including Monitoring During Construction 
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Transbay Transit Center: Results of December 2010 Settlement Page 1 of l 
Survey at 301 Mission Property 

Under Arup's Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction. We began the monitoring program for the 301 M ission 
property in April of2009. This memorandum and the attached plates present an update to our 
memorandum dated March 12, 2010 with measurements made through December 2010. 
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Transbay Transit Center: Results of February 2011 Settlement Page 1 or 1 
Survey at 301. Mission Property 

Under Arup's Geoteclmical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adj acent to the Trans bay 
Transit Center prior to and during construction. We began the monitoring program for the 301 Mission 
property in April of 2009. This memorandum and the attached plates present an update to our 
memorandum dated January 5, 2011 with measurements made through February 2010. 
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Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 
Structure Between April 30, 2009 and February 4, 2010 
Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Prope1ty - Tower: 
April 30, 2009 through February 4, 2010. 
Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property - Mid-Rise: 
April 30, 2009 through February 4, 2010 
Settlements of the 301 Mission Tower Including Monitoring During Construction 
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  560 Mission Street
Suite 700

San Francisco
CA  94105

United States of America

t +1 415 957 9445 
f +1 415 957 9096

stephen.mclandrich@arup.com
www.arup.com

Mr. Brian Dykes 
Transbay Joint Powers Authority 
201 Mission St., Suite 2100 
San Francisco, CA 94105 

March 28, 2011 

Dear  Mr. Dykes 

Transbay Transit Center 
Additional 301 Mission Instrumentation Installation

 

Previously, Arup has transmitted a letter dated October 21, 2010 which describes the 
instrumentation and surveying requirements at the 301 Mission property.  The previous 
letter provided an overview of many different activities.  The purpose of this letter is to 
describe installation details and access requirements so that these installations can be 
coordinated with 301 Mission representatives. 
 
The three different type of instrumentation tools that are proposed to be installed are 
tiltmeters, cellular modems, and utility displacement gauges.  The attached figure shows 
the location of these instruments.  A brief description of these instruments are provided 
below. 
 
Tiltmeters 
Currently, nine tiltmeters have been installed in the B-1 basement level of 301 Mission.  
These tiltmeters are installed along the southern wall and the Fremont Street (western) 
wall.  One additional tiltmeter will be installed on the Mission Street (northern) wall.  This 
will be installed in the Garage Air Plenum.  The installation will be similar to the nine 
installed in 2009. 
 
Cellular Modems 
Three cellular modems will be installed at locations indicated on the attached figure.  The 
cellular modem installation will be a box mounted on the wall.  This box mounted on the 
wall will look similar to the tiltmeter installation.  These cellular modems will collect the 
data from the tiltmeters and transfer that data to an on-line server as part of the Global 
Analyzer.  The purpose is to have real-time access to data during the excavation for the 
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Transbay Transit Center train box.  The exact locations will be determined in the field 
based on radio and cellular reception. 
 
Utility Displacement Gauges 
Six utility displacement gauges will be installed at this time.  UC-1 through UC-6, as 
shown in the attached figure, will be installed in the drop ceiling in the Parking Elevator 
Lobby.  These instruments will be connected to a radio transmission device which will 
allow the data to be uploaded by the cellular modems as well.  UC-7 through UC-9 require 
further consideration as to the method which will be utilized to monitor them.  These three 
will not be installed at this time. 
 
The utility displacement gauge measures relative displacement across the flexible utility 
connection.  The digital sensors will be located inside the drop ceiling and out of sight. 
 
The instrumentation described in this letter is only a portion of the required 
instrumentation and survey.  Additional instrumentation and survey will be coordinated 
once appropriate development of instrumentation scheme is ready to be installed.  All 
instrumentation and survey work will be completed prior to excavation in the vicinity of 
the 301 Mission property. 
 
Engineers with Arup and the instrumentation subcontractor, Geo-Instruments, will require 
access to install these instruments.  Upon review of the work described in this letter, access 
will be coordinated with the representatives of 301 Mission. 
 
Please let me know if you have any questions or concerns.  I can be reached by phone at 
(415) 946-0245 or by email at stephen.mclandrich@arup.com. 
 
Yours sincerely, 

 
Stephen McLandrich 
Senior Engineer 
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Memorandum 

To 

Coples 

From 

Brian Dykes 

George Metzger 
Randy Volenec 

Stephen McLanddch x 27245 (SF) 

ARUP 
Date 
April 8, 2011 

Reference number 
132242-60/smm 

File reference 
4-05 122 

Subject Transbay Transit Center - Pile Extraction Test Program - Measured Ground Deformations to Date 

This memorandum transmits the instrumentation data collected as part of the pile extraction test program. The 
inclinometer data was collected by field engineers with A.rup. The settlement marker and deep settlement 
marker data was collected by Towill, Tnc. under subcontract to Arup. 

After extraction of the first 14 piles, referred to as the "practice" piles, a baseline measurement was taken for all 
four of the inclinometers and all of the settlement markers and deep settlement markers. These baseline readings 
were used as the reference to which future readings were compared to in graphically presenting measurements of 
ground movement. The attached plates graphically display the ground movements recorded during the pile 
extraction test program. 

Instrumentation was installed between March 7lh and March 14'\ 20 11. Four inclinometers, four deep settlement 
markers, 12 settlement markers, and four piezometers were installed. These instruments were protected using a 
concrete slab which encased the instruments inside vault boxes. The locations of the instruments are shown in 
P late l. 

The measurements from the settlement markers are presented in Table I and in P late 2. The result of the deep 
settlement markers are presented in Table 2 and in Plates 3-1 and 3-2. The results of the inclinometers are 
presented in Plates 4-1 through 7-3. 

Please refer to specification Section 02 41 19 - Pile Removal for information regarding the performance criteria. 
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TABLES 



TABLE 1 
SETTLEMENT MARKERS 

Settlement, in 

LINE 1 LINE 2 
Date 

SM-P11* SM-P12 SM-P13 SM-P14 SM-P15 SM-P16 SM-P21 SM-P22 SM-P23 SM-P24 SM-P25 SM-P26 

4/412011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

4/6/2011 NA 0.125 0.071 -0.025 0.095 -0.058 -0.020 0.081 -0.040 0.002 -0.041 -0.080 

4/7/2011 NA 0.253 0.102 0.032 0.008 0.007 0.097 0.037 0.018 -0.024 -0.018 -0.023 

*SM-P11 was destroyed on 41412011 after the baseline reading. 

4/812011 
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TABLE 2 
RESULTS FROM DEEP SETTLEMENT MARKERS 

Date 
Settlement, in 

DSM-P11 DSM-P12 DSM-P21 DSM-P22 

4/4/2011 0.000 0.000 0.000 0.000 

4/6/2011 0.251 0.047 0.011 0.005 

417/2011 0.313 0.062 0.012 0.000 

!/2011 Page 1of1 
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Approximate Scale 
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*SM-P11 was destroyed due to the excavation for the pile removal on 4/4/2011. 
**l-P11 was damaged due to the excavation for the pile removal on 4/4/2011 . 

This inclinometer was uncovered about 6 feet below original grade and recovered. 
A new baseline was recorded in the afternoon of 4/4/2011 once it was repaired. 
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Under Arup's Geoteehnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction. We began the monitoring program for the 301 Mission 
property in April of2009. This memorandum and the attached plates present an update to our 
memorandum dated January 5, 2011 with measurements made through March 2010. 
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April 30, 2009 through March 24, 2010 
Settlements of the 301 Mission Tower Including Monitoring During Construction 

011»142\4 ltUtllHALl'ftc>.l'CT OAlA\11"°' RllOlllTI& HMltAfiYtl\124 >01 ...... toN • MM.CH IUAYl't\I01 1.o.t-U MIMOJOI MIHIOff HTJ\LMlNl • IMACH 2011 IUllVIY DOCX 

/IJup Noflh Amerko lid I F0.31 J\Jly 2010 



I 
0 

~ Mission Street 

o\; 
CJ 

CJ c::J 
SM-34 

• 0 
0 a 

SM-30 

SM-74 

cJ 

-(I) 
f-"~e5 _ --:; SM-:'.-·~~ 

I! 
;¥ r~n;--

(I) .... -en -c: • s 59 ~ -60 SM M-02 
0 

( ln°w.RI~~ TnWFR ~ E 
(I) 

. U-1<; 17 .... 
LL 

~ 

25 so 
Appcoximale Scale: 1 • : 25' 

n 
PG&E Vault 

High-Rise Tower cc I ) Mid-Rise Parking Structure 

75 

Transbay Terminal 

Notes: 

Contows represatt elevalion. in feet (CCSF Da!um), from - readings taken "" Mard'I 24. 2011. 

level S.1 at Mid-Rise Pat!Qng portion al SUtVey se is approximately 4 inches 1!9her lhan Level S.1 at High-Rise Tower pMon. 

The PG&E vault is inacoessble for monitoring. 

O;\J.3:22e2"A~~~11Ail:IWof0&.11..C.~W-C~&istiog~l ........ ' ~~~U::l.24....._......we. ...... .UC21:111~ 

~ 

c·] 

~ 

Date of Survey Reading: 
March 24, 2011 

~ 

-(I) (I) .... -(/) 
Cl) 

ca 
Cl) 

CD 

April 2011 

SM-83 Settlement Marker No. 83 
• (Measured by Optical 

Survey Methods) 

Maximum Differential 

High-Rise Low-Rise 
Tower Tower 

0.515 feet 0.186 feet 
(6.185 inches) (2.228 inches) 

FLOOR ELEVATIONS AT LEVEL B-1 
OF 301 MISSION PROPERTY: 

PERIODIC SURVEY - MARCH 24, 2011 
Transbay T ransil Cetl'.e> 
301 Mlssion Moniloriog 

Transbay Joint Powers Au:horily 
San Francisco, Calilomia 

ARUP PLATE1 



-Q) 
Q) ... 
u; -c 
0 
E 
~ u. 

E-

E-

D 
CJ 

SM-33 

• 

-1.0 

Mission Street 

D D 
. SM-34 

II) • 

a ~ 
0 

n 
PG&E Vault 

High-Rise Tower Mid-Rise Parking Structure 

Transbay Terminal 

I 0 25 50 75 
Approximate Scale: 1" - 25' 

Notes: 
Contours represent dl!feren:ial ellrvittion, in inches, between the tjghest point and el - points taken on March 24 , 2011. 

level 8-1 at Mi<Hlise Pa:l<ing portion of swvey site is approximately 4 inches higher than Level B-t al High-Rise T """'' portion. 

The PG&E vaul is inaccessible for mcniloring. 

Coctour inveivals are diHerenl be!wftn the High·Rise Tower and the LOW"Rise Tower. 

~l322<&2' ... ~"'=ila~11PW~1M:11EidlllQBua::ltc~&lllk9~'ts±« ._,"',..... ... ~ao11.Q12: .. M11iasa-a:tai1 ... ~,.C2G"I'~ 

~ 

~ 

~ 

-Cl) 
Cl) .... 

U5 
~ 
ca 
Cl) 

CD 

SM-83 Settlement Marker No. 83 
• (Measured by Optical 

Survey Methods) 

DIFFERENTIAL Fl.OOR ELEVATIONS (INCHES) 
l.tARCH 24, 2011 SURVEY 

April 201 1 

ARUP 

Transbay Transit ~er 
30t Mission Monitoring 

Transbay Joint Powers Aulhorily 
San Francisco, Califorria 

PLATE 2 



I 
0 

~ 

Q) 
Q) ... 

Ci5 -t: 
0 
E 
Q) ... 

LL 

• 

~ 

0 

CJ 

SM-33 

• 

SM-29 
• cs 

SM-22 
• 

25 50 
Approximate Scale: I" • 25" 

a 

CJ 

SM-34 

• 

n 

CJ 

PG&E Vault 

CJ 

D 

a 

SM-31 
• 

Mission Street 

0 
;., 
<11 

~ c;;; ~ 
c; 

SM-i] 

• 

SM-75 SM-76 

cJ 

SG ~1>J 
SM-61 

o() 

High-Rise Tower < I > Mid-Rise Parking St ructure 

Transbay Terminal 

Notes: 

Contours repnosent eleva1ion change. in inches, between Basetne survey (Apri 30, 2009) and rea<Sngs taken on March 24, 2011. 

Level B-1 at Mid-Rise PaJl<ing por1ion of survey site is approximately 4 incties higher lhan Level B-1 at Higt-Rise Tower pa<tion. 

The PG&E vault is mccessible for monitoring. 

Nega~ve values of settlement (within low-rise Tower) indicate uplitt. 
75 

~13:22Q'A...,,.P'qlCIOIW.4•11 F'.td~1t4&.a.w~~~ loh:dr:iMbA:a:LuPn:gmt~~t.03.,t&M8WWWWaMs.aaiorJ~Al~l1~ 

,. 

,. 

-Q) 
Q) ... -Cf) 

.5!? 
ca 
Q) 

m 

~ 
SM-83 Settlement Marker No. 83 

• (Measured by Optical 
Survey Methods} 

COKTOURS OF SETTLEJAENTS MEASURED AT TliE 
ARST LEVEL BASEMENT OF THE 301 MISSION STREET 

STRUCTURE BETWEEN APRIL 30, 2009 AND MARCH 24, 2011 
Transbay Transit Centw 
301 Mission Monitoring 

~ril2011 

ARUP 
Transbay Joint Powers Authority 

San Francisco, California 

PLATE 3 



0.50 
L J en 

0 
0 
C'l.I 

~ 
0.00 

rJ) 
Cl) 
.c: 
(.) 
t: ·-...:-5i -0.50 
E 
Cl) 

:;::: -Cl) 
C/) I I • 

-1.00 I I • 
• 
• 

~ 
I 

I 
-1.50 

0 100 

Note: 
Initial (Baseline) reading 
taken on 04/30/09 

I I I I 

iSi N 0 b 0 
C\i C'l.I C'l.I 0 

-- -- -- ,... 
C'l.I in C') 0 

~ -- C'll in --0 
C') 

Cl 

SM-1 
SM-9 

SM-14 
SM-27 

200 300 400 500 

Time From Start of Monitoring, Days 

SM-27 .... 

sM-14Tower • 
SM-9 • SM-1 __________ ,. 
PG&E Vault : 

" 
Mid-Rise 

0 :\132242\4 Internal Pr<i,ect Dala\4--05 Reports & Narlalives\124 301 Mission - Marcil Susvey\Plales\Plale 4 Settlement Over Time · TGWer.grl 

I 
I 

I TOWER 

,... 
0 

,... 
0 ,... 
C'l.I 0 

~ N 

~ 

600 700 800 

SETTLEMENT OVER TIME 
FLOOR ELEVATIONS AT LEVEL 8-1 

OF 301 MISSION PROPERTY- TOWER: 
APRIL 30, 2009 THROUGH MARCH 24, 2011 

April 2011 

ARUP 

Transbay Transit Center 
301 Mission Monitoring 

Transbay Joint Powers Authori1y 
San Francisco, California 

PLATE4 



Q.25 I I I I 01 I I I Q I I I I I I I I I I I I J I I i i i ; i i i i J I 

0.00 

"' Q,) 
.c 
(.) 
c: - -0.25 c: 
Q,) 

E 
Q,) --Q,) 

en 
-o.5o H 

• 
• 

r 
• 

-0.75 
0 100 

Note: 
Initial (Baseline) reading 
taken on 04/30/09 

SM-4 7 1-------1-------i------i-------+------+--- - ---i 

SM-55 

SM-76 

SM-83 

200 300 400 500 

Time From Start of Monitoring, Days 

Tower 

- - ----- - - - . 
PG&E Vault : 

SM-47 ... 

SM-76 • 
Mid-Rise 

SM-55 • 

SM-83 

• " 

600 

IMID-RISEI 

700 800 

SETTLEMENT OVER TIME 
FLOOR ELEVATIONS AT LEVEL B-1 

OF 301 MISSION PROPERTY- MID-RISE: 
APRIL 30, 2009 THROUGH MARCH 24, 2011 

April 2011 

Transbay Transit Center 
301 Mission Monitoring 

Transbay Joint Powers Authority 
San Francisco, California 

0:\132242\4 lnlemal Project Oa!a\4-05 Reports & Narralives\124 301 Mission - Match Survey\Pla!eslPlate 5 Setllement Over Time - Mdrise.glf ARUP PLATE 5 



c -
~ 
Cl) 

3: 
0 
t-
c 
0 
en en 
~ ,... 
0 
M 
Cl) 
.c --0 -c 
Cl) 

E 
Cl) 

:;:::: -Cl) 
C/) 

co 

~ 
-r---m 

0.0 

.... 

2.5 
.... 

-
.... 

.... 

5.0 
.... 

.... 

-
.... 

7.5 
-
-
-
.... 

-

. 

Data Source (Surveyor) 

" 0 
en --C\I 

. 1 
• t 

•• 

" 0 
<n co 

• • • • • 

I 
I 
J 

v 
I 
I 
I 
I 

a l 
. 1 

co 

~ --00 

0) 
0 
<n co 

Approximate 
Completion of 
Tower (2/1 /08) 

0 ...---0) --co 

es.9 inc hes 

' • I • I • 
I ... 
I ... 
I 

' · I 
I •.-. 

...­--0) 

co 
C\I 

a; 
co 

(') V I!) CD 
.,- T"'"9 T""9 T"'"9 

mm <nm 
-...... -- -- --co co co 00 

0.0 
-
-
-
. 

2.5 
-
-

-
. 

5.0 

-

7.5 
-
-
-
. 

10.0 - • Webcor (Martin M. Ron) 10.0 

-
.... 

12.5 
0 .1 

I • Arup (T owill) I 
I 
I 
I 

0.2 0.3 0.4 0.5 0.6 0.7 0.80.9 1 2 

Elapsed Time (log scale), years 

Begining of Tower Construction: 8/9/06 
End of Tower Construction: 2/1 /08 
Construction Duration: 542 days (1.5 years) 

-

3 4 5 

-

-
-

-
12.5 

6 7 8 9 10 

SETTLEMENTS OF THE 301 MISSION TOWER 
INCLUDING MONITORING DURING CONSTRUCTION 

Transbay Transit Center 
301 Mission Monitoring 

April 2011 
Transbay Joint Powers Authority 

San Francisco, California 

Q:\132242'14 Internal Project Oata\4-05 Reports & Narratives\124 ~1 Mission - March Sul'\'e~teslPlale 6 Tower Setuemen1s.grf ARUP PLATE 6 



Memorandum 

To 

Coples 

From 

Brian Dykes 

George Metzger 
Randy Volenec 

Stephen McLandrich x 27245 (San Francisco) 

ARUP 
Date 
May 9, 2011 

Reference number 
132242/smm 

File reference 
4-05 131 

Subject Transbay Transit Center - Inclinometer Response to Production P ile Pulling in Zone 4 

Arup has installed two inclinometers along the interface between the 30 I Mission tower and the Trans bay 
Transit Center (TIC) project. These inclinometers were installed prior to the extraction of pile foundations of 
the recently demolished Transbay Terminal. This memorandum transmits the measured movements to date of 
the two inclinometers installed. 

Plates 1-1 and 2- L illustrate the lateral deflection measured in each inclinometer. The movements are measured 
over two axes described as A-A' and B-B'. The orientations of these axes are shown in the small figure at the 
bottom of the plate. 

Plates 1-2 and 2-2 show two-dimensional vectors of movement at different depths. These vectors represent the 
movement as viewed from above over time. Each curve begins at the center or baseline reading and move along 
the line drawn until the fmal location which is represented as the end of the line. 

There is a readily observable change in movement at about 35 feet depth which takes place between the 
measurements on April 18, 2011 and April 20, 2011 . Construction activities on-site over this period were the 
pulling of the two rows of existing timber piles directly adjacent to the 301 Mission tower. 

Overall, the lateral movements recorded to date are within the tolerances prescribed in the Specification. 

Additional inclinometer readings have been taken which are not shown in Plates 1-1 and 2-1. These were 
removed for clarity as many of the measurements show no movement from the previous measurements. 

IWP NO!th Amorlca Ltd I FO 3 1July2010 Page 1 of 1 
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Memorandum ARUP 
To 

Copies 

From 

Brian Dykes 

Randy Volcnec 
George Metzger 

Stephen McLandrich x 27245 (SF) 

Date 

May 16, 201 1 

Reference number 

132242-60/smm 

File reference 

4-05 133 

Subject Transbay Transit Center - Results of Crack Gauge Survey at 301 Mission: December 9, 2010 

Arup has installed 102 crack gauges in the basement of301 Mission building to monitor changes in the widths of 
cracks. These crack gauges were installed near the end of April 2009. 

A reading of the crack gauges was conducted on December 9, 2010. During this survey, some of the crack 
gauges were missing or inaccessible. Most of the gauges were available. For these, a picture was taken of the 
gauge. 

The movement recorded was less than 0.1 millimeters on aU of the gauges except for seven of the gauges. For 
these seven gauges, the attached plate and table describe their location and the recorded movements. 

The crack gauges monitored were photographed. These photographs are transmitted along with this 
memorandum. 

A/up Nonll America Ltd I FO.S I July :zc10 Page 1of 1 
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301 MISSION STREET BASEMENT LEVEL B-1 

December 2010 

ARUP 

Transbay Transit Center 
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San Francisco, Caf;foma 
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TABLE 1 
SUMMARY OF CRACK GAUGES 

SHOWING MOVEMENT: DECEMBER 9, 2010 

Crack Gauge 

CG-25 

CG-27 

12/10/2010 

Distance of Movement 

0.2 mm 
0.4 mm 

0.4 mm 

Q;\ll>242\4 ......... .._. ..... \4-llfiddW<ri:\ .. ll-Cll ......... -~~1---\Cnct""-\ 
om Gqa WO mowement..dD.(S:ll PMabU 

Direction of movement, 
relative to the Crack 

Perpendicular 
Parallel 

Parallel 

Page 1 of4 

Picture of Movement 
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Crack Gauge 

CG-30 

CG-44 

12/10/2010 

TABLE 1 
SUMMARY OF CRACK GAUGES 

SHOWING MOVEMENT: DECEMBER 9, 2010 

Distance of Movement 
Direction of movement, 

relative to the Crack 
0.4 mm Parallel 

0.2 mm Perpendicular 

Q:\1ll242\4ln--om'14-11FmdW ....... t:4£>!stirc._~-U01 ___ \Cnd_\ 
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Picture of Movement 
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TABLE 1 
SUMMARY OF CRACK GAUGES 

SHOWING MOVEMENT: DECEMBER 9, 2010 

Crack Gauge Distance of Movement 

CG-52 0.4 mm 

CG-58 0.2mm 

12/10/2010 
Q:\lmC?\C-l'njeclDw\<-Und!WM.\4-U-Ol __ .......,.,_-.w>_._.,.._\Cnd-\ 
Cnd<>qaWll\~'11,....D 

Direction of movement, 
relative to the Crack 

Parallel 

Perpendicular 
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Crack Gauge 

CG-60 

12/10/2010 

TABLE 1 

SUMMARY OF CRACK GAUGES 
SHOWING MOVEMENT: DECEMBER 9, 2010 

Distance of Movement 
Direction of movement, 

relative to the Crack 
0.1 mm Perpendicular 

Picture of Movement 

Head on photograph was not available. 
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Memorandum ARUP 
To 

Copies 

From 

Subject 

Brian Dykes (TJPA) 

Robe1t Beck (TJP A) 
Emilio Cruz (P:MPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Stephen McLandrich (Arup) 
Nick O'Riordan (Arup) 
Kevin Clinch (Arup) 

Transbay Transit Center: Results of May 2011 Settlement 
Survey at 301 Missi.on Property 

Date 

June 24, 2011 

Reference number 

132242-60/SMM 

File reference 

4-05 136 

Page 1 of 1 

Under Arup's Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Trans bay 
Transit Center prior to and during construction. We began the monitoring program for the 301 Mission 
property in April of2009. This memorandum and the attached plates present an update to our 
memorandum dated April 12, 2011 with measurements made through May 2010. 

List of Plates 

Plate 1 
Plate 2 
Plate 3 

Plate 4 

Plate 5 

Plate 6 

Floor Elevations at Level B- 1 of 301 Mission Property: Periodic Survey - May 31, 2010 
Differential Floor Elevation (Inches) - May 31, 2010 Survey 
Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 
Structme Between April 30, 2009 and May 31, 20 l 0 
Settlement Over Time Floor E levations at Level B-1 of 301 Mission Property - Tower: 
April 30, 2009 through May 31, 2010. 
Settlement Over Time Floor E levations at Level B-1 of 301 Mission Property - M id-Rise: 
April 30, 2009 through May 31, 2010 
Settlements of the 30 I Mission Tower Including Monitoring During Construction 

Arup Nori! Amot1<• Ud I F0.31Jl1'f2010 
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Memorandum 

To 

Coples 

From 

Brian Dykes 

George Metzger 
Randy Volenec 

Stephen McLandrich x 27245 (San Francisco) 

ARUP 
Date 
June 29, 2011 

Reference number 
132242/smm 

File reference 
4-05 131 

Subject Transbay Transit Center - Final Inclinometer Response to Production P ile Pulling in Zone 4 

Arup has installed two inclinometers along the interface between the 30 I Mission tower and the Transbay 
Transit Center (TIC) project. These inclinometers were installed prior to the extraction of pile foundations of 
the recently demolished Transbay Terminal. This memorandum transmits an update to May 9, 201 1 
memorandum which presented the measured movements of the two inclinometers installed. The final reading of 
these inclinometers was performed on May 16, 2011. 

Plates 1 and 3 illustrate the lateral deflection measured in each inclinometer. The movements arc measured over 
two axes described as A-A' and B-B' . The orientations of these axes are shown in the small figure at the bottom 
of the plate. 

Plates 2 and 4 show two-dimensional vectors of movement at different depths. These vectors represent the 
movement as viewed from above over time. Each curve begins at the center or baseline reading and move along 
the line drawn until the final location which is represented as the end of the line. 

There is a readily observable change in movement at about 35 feet depth which takes place between the 
measurements on April 18, 2011 and Apri l 20, 2011. Construction activities on-site over this period were the 
pulling of the two rows of existing timber piles directly adjacent to the 301 Mission tower. 

Overall, the lateral movements recorded to date are within the tolerances prescribed in the Specification. 

Additional inclinometer readings have been taken which are not shown in Plates 1 and 3. These were removed 
for clarity as many of the measurements show no movement from the previous measurements. 
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Memorandum ARUP 
To 

Copies 

From 

Subject 

Brian Dykes (TJP A) 

Robert Beck (TJPA) 
Emilio Cruz (Pl\1PC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Stephen McLandrich (Arup) 
Nick O'Riordan (Arup) 
Kevin Clinch (Arup) 

Transbay Transit Center: Results of July 2011 Settlement 
Survey at 301 Mission Property 

Date 

August 26, 2011 

Reference number 

13224 2-60/Sl\.fM 

File reference 

4-05 142 

Page 1 of 1 

Under Arup's Gcotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and dW'ing· construction. We began the monitoring program for the 301 Mission 
property in April of2009. This memorandum and th~ attached plates present an update to our 
memorandum dated June 24, 2011 with measurements made through July 2011. 

Arup has installed an additional nine settlement markers in the floor at basement level B-5. These 
settlement markers were surveyed three separate times in order to establish a baseline reading. The 
results of this monitoring are presented in Plates 7 and 8 of this memorandum. 

List of Plates 

Plate 1 
Plate 2 
Plate 3 

Plate. 4 

Pl.ate 5 

Plate 6 
Plate 7 
Plate 8 

Floor Elevations at Level B-1 of301 Mission Property: Periodic Survey - July 7, 2010 
Differential Floor Elevation (Inches) - July 7, 2010 Survey 
Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 
Structure Between April 30, 2009 and July 7, 2010 
Settlement Over Time Floor Elevations at Level B-1 of301 Mission Property - Tower: 
April 30, 2009 through July 7, 2010. 
Settlement Over Time Floor Elevations at Level B-1 of301 Mission Property - Mid-Rise: 
April 30, 2009 through July 7, 2010 
Settlements of the 301 Mission Tower Including Monitoring During Construction 
Floor Elevation at Basement Level B-5 of 30 I Mission Property: July 7, Survey 
Differential Floor E levations (Inches) at Basement Level B-5: July 7, 2011 Survey 
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Transbay Transit Center: Results of September 2011 Settlement Page 1 of 1 
Survey at 301 Mission Property 

Under Arup's Geotechnical Contract with the Transbay Joint Powers Authority through Pel Ii Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Trans bay 
Transit Center prior to and during construction. We began the monitoring program for the 301 Mission 
property in April of2009. This memorandum and the attached plates present an update to our 
memorandum dated August 26, 2011 with measurements made through September 201 1. 
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From Stephen McLandrich (Arup) File reference 

Nick O'Riordan (Arup) 4-05 146 
Kevin Clinch (A.rnp) 

Subject Transbay Transit Center: Results of October 2011 Settlement Page 1 of 1 
Survey at 301 Mission Property 

Under Amp' s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction. We began the monitodng program for the 301 Mission 
property in April of2009. This memorandum and the attached plates present an update to our 
memorandum dated October 25, 2011 with measurements made through October 2011. 
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Arup North America Ltd | F0.3 | July 2010 
 

To Brian Dykes (TJPA) Date 

23 December 2011 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/SMM 

From Stephen McLandrich (Arup)     
Nick O'Riordan (Arup) 
Kevin Clinch (Arup) 

File reference 

4-05 150 

Subject Transbay Transit Center: Results of December 2011 Settlement 
Survey at 301 Mission Property 

Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated October 25, 2011 with measurements made through December 2011. 
 
Settlement Markers SM-01 and SM-02 were destroyed during patching of the floor in their locations.  
These two points will be replaced by four additional settlement markers, SM-97 through SM-100.  
Currently, only SM-97 and SM-98 have been installed due to additional floor patching work.  Their 
locations can be seen in the floor plan in Plate 1. 
  
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – December 14, 
2010 

Plate 2 Differential Floor Elevation (Inches) – December 14, 2010 Survey 
Plate 3 Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 

Structure Between April 30, 2009 and December 14, 2010 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through December 14, 2010. 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through December 14, 2010 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: December 14, 2011 

Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: December 14, 2011 Survey 
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PLATE 1

FLOOR ELEVATIONS AT LEVEL B-1
OF 301 MISSION PROPERTY:

PERIODIC SURVEY - DECEMBER 14, 2011
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Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on December 14, 2011.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

December 2011

PLATE 2

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
DECEMBER 14, 2011 SURVEY
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Notes:
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Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift. San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

December 2011

PLATE 3

CONTOURS OF SETTLEMENTS MEASURED AT THE
FIRST LEVEL BASEMENT OF THE 301 MISSION STREET

STRUCTURE BETWEEN APRIL 30, 2009 AND DECEMBER 14, 2011
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PLATE 4

SETTLEMENT OVER TIME
FLOOR ELEVATIONS AT LEVEL B-1
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PLATE 5

SETTLEMENT OVER TIME
FLOOR ELEVATIONS AT LEVEL B-1

OF 301 MISSION PROPERTY- MID-RISE:
APRIL 30, 2009 THROUGH DECEMBER 14, 2011
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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PLATE 7

FLOOR ELEVATION AT BASEMENT LEVEL B-5
OF 301 MISSION PROPERTY: DECEMBER 14, 2011 SURVEY
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PLATE 8

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
AT BASEMENT LEVEL B-5: DECEMBER 14, 2011 SURVEY
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To Brian Dykes (TJPA) Date 
January 20, 2012 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 
132242/sm 

From Stephen McLandrich (Arup) x 27245 (SF) 
Marlene Wong (Arup) 
Lorenzo Allievi (Arup) 

File reference 
4-05 151 

Subject Transbay Transit Center - Results of Crack Gauge Survey at 301 Mission: December 2011 - January 
2012 

   

Arup has installed 119 crack gauges in the basement of the 301 Mission building to monitor changes in 
the widths of cracks. 103 of them were installed near the end of April 2009, 15 in May 2011 and 1 in 
December 2011. Four additional crack gauges were installed by Geo Instruments in June 2011. 
  
A reading of the crack gauges was conducted from December 2011 to January 2012.  During this 
survey, some of the crack gauges were damaged, inaccessible, or missing.  Most of the gauges were in 
working condition. For all the accessible crack gauges, a picture of the gauge was taken.  Photographs 
of crack gauges showing movement are included in Table 1 of this memorandum. 
 
Crack gauge Nos. 94 through 102, located on level B1, may possibly be cemented together.  This is 
likely from the wall re-surfacing which was performed in the area of these gauges.  Additionally, crack 
gauge Nos. 2, 8, 13, 16 and 18 are covered in water-proofing epoxy. 
 
The movement recorded was less than 0.1 millimeters for most of the gauges.  25 of them showed more 
than 0.1 mm of movement.  8 of the 25 which show movement, do not show movement when 
compared to the previous reading, in December 2010 or after the installation for those installed in 2011.  
For these gauges, the attached plate and table describe their locations and the recorded movements. 
 
 
List of Tables 

Table 1 Summary of Crack Gauges Showing Movement: December 2011 – January 2012 
 
List of Plates 

Plate 1 Crack Gauges Showing Movement: 301 Mission Street Basement Level B-1 
Plate 2 Crack Gauges Showing Movement: 301 Mission Street Basement Level B-3 
Plate 3 Crack Gauges Showing Movement: 301 Mission Street Basement Level B-4 
Plate 4 Crack Gauges Showing Movement: 301 Mission Street Basement Level B-5 



Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

CG-25 0.5 mm Parallel +0.1 mm

CG-27 0.5 mm Parallel Same as previous reading

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

1/13/2012
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-30 0.5 mm Parallel +0.1 mm

CG-40 0.9 mm

0.7 to 0.2 mm

Parallel

Perpendicular

+0.9 mm

+0.7 to +0.1 mm

1/13/2012
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-41 0.5 mm Parallel +0.5 mm

CG-43 0.3 mm Perpendicular Same as previous reading

1/13/2012
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-44 0.3 mm Perpendicular +0.3 mm

CG-45 0.4 mm Perpendicular +0.4 mm
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-47 0.5 to 0.8 mm

0.5 to 0.8 mm

Parallel

Perpendicular

+0.5 to +0.8 mm

+0.5 to +0.8 mm

CG-49 0.4 mm Perpendicular +0.4 mm
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-51 0.5 mm Parallel Same as previous reading

CG-52 0.5 mm Parallel Same as previous reading
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-59 0.5 mm Perpendicular +0.5 mm

CG-63 0.4 mm Perpendicular +0.3 mm
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-76 0.5 mm Perpendicular +0.5 mm

CG-103 0.5 mm

0.1 to 0.4 mm

Perpendicular

Parallel

+0.5 mm

+0.1 to +0.4 mm0.1 to 0.4 mm Parallel +0.1 to +0.4 mm
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-201 0.4 mm Parallel +0.4 mm                                 

(from installation reading)

CG-203 0.3 mm

0.8 mm

Perpendicular

Parallel

+0.3 mm

+0.8 mm                                    0.8 mm Parallel +0.8 mm                                    

(from installation reading)
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-209 0.5 mm Parallel +0.5 mm                                 

(from installation reading)

CG-211 0.5 mm Parallel +0.5 mm                                 

(from installation reading)(from installation reading)
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-213 0.5 to 1.0 mm

0.5 mm

Parallel

Perpendicular

+0.5 to +1.0 mm

+0.5 mm                                    

(from installation reading)

CG-214 0.5 mm Parallel +0.5 mm                                  

(from installation reading)(from installation reading)

1/13/2012
J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\151 301 Mission Crack Gauge Memo January 2012\2011-12-28 Memo_Crack Gauge Survey\

Crack Gauges_with movement.xlsx[3:59 PMab]] Page 11 of 13  



Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

CG-215 0.1 to 0.5mm

0.5 mm

Parallel

Perpendicular

+0.1 to +0.5 mm

+0.5 mm                                    

(from installation reading)

MISSION 1 0.1 to 0.4 mm Parallel Same as installation reading
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Crack Gauge Distance of Movement
Direction of movement, 

relative to the Crack

Variation from previous 

reading
Picture of Movement

TABLE 1

SUMMARY OF CRACK GAUGES

SHOWING MOVEMENT: DECEMBER 2011 - JANUARY 2012

MISSION 2 0.7 to 1.1 mm Parallel +0.7 to 1.1 mm                     

(from installation reading)
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CRACK GAUGES SOWING MOVEMENT:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring

Transbay Joint Powers Authority
January 2012                                    San Francisco, California

  PLATE 1Q:\132242\4 Internal Project Data\4-03 Drawings\Geotech\Instrumentation Plan\301 Mission Instrumentation Plan B-1.ai
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CG-215

Crack Gauge showing movements CRACK GAUGES SHOWING MOVEMENT:
301 MISSION STREET BASEMENT LEVEL B-3

Transbay Transit Center
301 Mission Monitoring

Transbay Joint Powers Authority
January 2012                                    San Francisco, California

  PLATE 2Q:\132242\4 Internal Project Data\4-03 Drawings\Geotech\Instrumentation Plan\301 Mission Instrumentation Plan B-3.ai
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CG-211

CG-213
CG-214

Crack Gauges showing movements CRACK GAUGES SHOWING MOVEMENTS:
301 MISSION STREET BASEMENT LEVEL B-4

Transbay Transit Center
301 Mission Monitoring

Transbay Joint Powers Authority
January 2012                                    San Francisco, California

  PLATE 3Q:\132242\4 Internal Project Data\4-03 Drawings\Geotech\Instrumentation Plan\301 Mission Instrumentation Plan B-4.ai
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CG-209

CG-203

CG-201CG-103

Crack Gauge showing movement CRACK GAUGES SHOWING MOVEMENTS:
301 MISSION STREET BASEMENT LEVEL B-5

Transbay Transit Center
301 Mission Monitoring

Transbay Joint Powers Authority
January 2012                                    San Francisco, California

  PLATE 4Q:\132242\4 Internal Project Data\4-03 Drawings\Geotech\Instrumentation Plan\301 Mission Instrumentation Plan B-5.ai
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To Brian Dykes (TJPA) Date 

10 February 2012 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
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Reference number 
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From Stephen McLandrich (Arup)     
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File reference 

4-05 154 

Subject Transbay Transit Center: Results of Tiltmeter Readings Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  We began the monitoring program for the 301 Mission property in April of 
2009.  This memorandum presents the tiltmeters readings collected to date.  TL-01 through TL-09 were 
installed in March 2010 while TL-10 was installed in August 2011.  The gaps in the data are a result of 
dead battery or data malfunctioning.  TL-05 is currently reporting erroneous data and it is being 
evaluated to see if it can be restored or whether it should be replaced. 
 
TL-02 and TL-07 show a one-time change in tilt around the beginning of November.  These two 
tiltmeters were serviced at this time and it is likely that a permanent tilt was introduced which could be 
corrected.  The correction was not applied to the attached plates which show only the recorded tilt 
versus time. 
 
 
List of Plates 

Plate 1 Location of Tiltmeters: B-1 Level Basement, 301 Mission Street 
Plate 2 Tilt recorded in Tiltmeters TL-01, TL-02, and TL-03: Basement Level B-1 
Plate 3 Tilt recorded in Tiltmeters TL-04, TL-05, and TL-06: Basement Level B-1 
Plate 4 Tilt recorded in Tiltmeters TL-07, TL-08, and TL-09: Basement Level B-1 
Plate 5 Tilt recorded in Tiltmeter TL-10: Basement Level B-1 
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T4 T5 T6
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T9

LOCATION OF TILTMETERS:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring - Tiltmeters

Transbay Joint Powers Authority
February 2012                                  San Francisco, California

  PLATE 1J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\154 301 Mission Tiltmeters Feb 2012\Plates\Plate 1 Tiltmeter Locations.ai
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Transbay Joint Powers Authority
301 Mission Monitoring - Tiltmeters

Transbay Transit Center

February 2012

PLATE 2

TILT RECORDED IN TILTMETERS TL-01,
TL-02, AND TL-03: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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PLATE 3

TILT RECORDED IN TILTMETERS TL-04,
TL-05, AND TL-06: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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PLATE 4

TILT RECORDED IN TILTMETERS TL-07,
TL-08, AND TL-09: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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February 2012

PLATE 5

TILT RECORDED IN TILTMETER TL-10:
BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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To Brian Dykes (TJPA) Date 

March 7 2012 

    
Copies Robert Beck (TJPA) 

Emilio Cruz (PMPC) 

Randy Volenec (PCPA) 

George Metzger (AAI) 

Reference number 

132242-60/SMM 

   
From Stephen McLandrich (Arup) 

  

File reference 

4-05/157 
      Subject Transbay Transit Center 

Results of External Instruments Adjacent to 301 Mission Street 

Page 1 of 2 

   
   

Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 

Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 

to and during construction.  This memorandum presents the current readings from external 

instrumentation adjacent to the 301 Mission buildings.  Plates 1 through 3 show the as-built locations 

of the nine inclinometers, four piezometers, four deep settlement markers, and one extensometer 

installed in the vicinity of the 301 Mission buildings.  The quantity and location of the instruments vary 

from the as-planned due to installation limitations.  The best effort has been made to install as many 

instruments as possible.  The locations of the inclinometers are shown on Plate 1.  The locations of the 

piezometers are shown on Plate 2.  The location of the deep settlement markers and the extensometer 

(EX-01) are shown on Plate 3. 

Inclinometers 

Currently, inclinometers I-18M (formerly known as I-18) and I-19 are being currently read using a 

standard manual method.  Inclinometers I-16, I-17A, I-17B, I-18, I-19, I-20, I-21, and I-22 will be 

receiving in-place-inclinometers which will allow automated digital reading.  These inclinometers will 

report to the Global Analyzer, a data reporting website.  Inclinometer I-18M will be manually read 

throughout the Transbay project.  Plates 4 and 5 show the readings at I-18M and I-19.  There appear to 

be two movement occasions for these instruments.  The first movement happened during pile 

extraction, shown as the difference between the baseline reading in March 2011 and the reading in May 

2011.  The second movement event is between March 2011 and October 2011 (December 2011 in the 

case of I-19).  The movement is likely caused by the installation of the Transbay shoring wall.  

Installation of the buttress shafts do not appear to cause movements in the inclinometers based on the 

relatively consistent readings after the shoring wall was installed. 

Piezometers 

The piezometric elevations recorded in the four vibrating wire piezometers are shown on Plate 6.  The 

suffix in the piezometer name represents the geologic unit in which this instrument is placed.  
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Piezometer P-06F is located in the fill layer at approximately 18 feet deep.  Piezometer P-06MS is 

located in the same borehole as piezometer P-06F but installed in the marine sand layer at 

approximately 45 feet deep.  Piezometer P-07MS is located in the marine sand at approximately 45 feet 

and piezometer P-08MS is located in the marine sand layer at approximately 58 feet. 

Deep Settlement Markers and Extensometer 

The deep settlement markers and the extensometer have been installed to allow digital data acquisition.  

These instruments are currently not reporting data.  Deep settlement marker DSM-07 has already been 

damaged and is likely not able to collect data.  It is not feasible to reinstall this instrument at this time. 

List of Plates 

Plate 1 Location of Inclinometers in the Vicinity of 301 Mission 

Plate 2 Location of Piezometers in the Vicinity of 301 Mission 

Plate 3 Location of Deep Settlement Markers and Extensometer in the Vicinity of 301 Mission 

Plate 4 Measurements Taken at Inclinometer I-18M 

Plate 5 Measurements Taken at Inclinometer I-19 

Plate 6 Piezometer Readings Adjacent to 301 Mission 
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MEASUREMENTS TAKEN AT INCLINOMETER I-18M
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PLATE 6

PIEZOMETER READINGS ADJACENT TO 301 MISSION

NOTE: Ground surface is approximately +14.0 ft NAVD88 in the vicinity of the 301 Mission/Transbay interface.
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      Subject Transbay Transit Center 

Results of External Instruments Adjacent to 301 Mission Street 
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 

Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 

to and during construction.  This memorandum presents the current readings from external 

instrumentation adjacent to the 301 Mission buildings.  Plates 1 through 3 show the as-built locations 

of the nine inclinometers, four piezometers, four deep settlement markers, and one extensometer 

installed in the vicinity of the 301 Mission buildings.  The quantity and location of the instruments vary 

from the as-planned due to installation limitations.  The best effort has been made to install as many 

instruments as possible.  The locations of the inclinometers are shown on Plate 1.  The locations of the 

piezometers are shown on Plate 2.  The location of the deep settlement markers and the extensometer 

(EX-01) are shown on Plate 3. 

Inclinometers 

Currently, inclinometers I-18M (formerly known as I-18) and I-19 are being currently read using a 

standard manual method.  Inclinometers I-16, I-17A, I-17B, I-18, I-19, I-20, I-21, and I-22 will be 

receiving in-place-inclinometers which will allow automated digital reading.  These inclinometers will 

report to the Global Analyzer, a data reporting website.  Inclinometer I-18M will be manually read 

throughout the Transbay project.  Plates 4 and 5 show the readings at I-18M and I-19.  There appear to 

be two movement occasions for these instruments.  The first movement happened during pile 

extraction, shown as the difference between the baseline reading in March 2011 and the reading in May 

2011.  The second movement event is between March 2011 and October 2011 (December 2011 in the 

case of I-19).  The movement is likely caused by the installation of the Transbay shoring wall.  

Installation of the buttress shafts do not appear to cause movements in the inclinometers based on the 

relatively consistent readings after the shoring wall was installed. 

Piezometers 

The piezometric elevations recorded in the four vibrating wire piezometers are shown on Plate 6.  The 

suffix in the piezometer name represents the geologic unit in which this instrument is placed.  



Memorandum 
Page 2 of 2

 

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\S-F\132000\132242\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\157 301 MISSION EXTERNAL INSTRUMENTATION - MAR 

2012\2012-03-07 MEMO_301 MISSION EXTERNAL INSTRUMENTATION MAR 2012.DOCX 

Arup North America Ltd 
 

Piezometer P-06F is located in the fill layer at approximately 18 feet deep.  Piezometer P-06MS is 

located in the same borehole as piezometer P-06F but installed in the marine sand layer at 

approximately 45 feet deep.  Piezometer P-07MS is located in the marine sand at approximately 45 feet 

and piezometer P-08MS is located in the marine sand layer at approximately 58 feet. 

Deep Settlement Markers and Extensometer 

The deep settlement markers and the extensometer have been installed to allow digital data acquisition.  

These instruments are currently not reporting data.  Deep settlement marker DSM-07 has already been 

damaged and is likely not able to collect data.  It is not feasible to reinstall this instrument at this time. 

List of Plates 

Plate 1 Location of Inclinometers in the Vicinity of 301 Mission 

Plate 2 Location of Piezometers in the Vicinity of 301 Mission 

Plate 3 Location of Deep Settlement Markers and Extensometer in the Vicinity of 301 Mission 

Plate 4 Measurements Taken at Inclinometer I-18M 

Plate 5 Measurements Taken at Inclinometer I-19 

Plate 6 Piezometer Readings Adjacent to 301 Mission 
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated December 23, 2011 with measurements made through March 2012. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – March 7, 2012 
Plate 2 Differential Floor Elevation (Inches) – March 7, 2012 Survey 
Plate 3 Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 

Structure Between April 30, 2009 and March 7, 2012 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through March 7, 2012. 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through March 7, 2012 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: March 7, 2012 Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: March 7, 2012 Survey 
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PERIODIC SURVEY - MARCH 7, 2012
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MARCH 7, 2012 SURVEY
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PLATE 3

CONTOURS OF SETTLEMENTS MEASURED AT THE
FIRST LEVEL BASEMENT OF THE 301 MISSION STREET

STRUCTURE BETWEEN APRIL 30, 2009 AND MARCH 7, 2012
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PLATE 4
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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PLATE 7

FLOOR ELEVATION AT BASEMENT LEVEL B-5
OF 301 MISSION PROPERTY: MARCH 7, 2012 SURVEY
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated March 7, 2011 with measurements made through April 2012. 
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Contours represent elevation, in feet (CCSF Datum), from survey readings taken on April 18, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
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Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on April 18, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on April 18, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION

8/
9/

07

8/
9/

08

8/
9/

09

8/
9/

10

8/
9/

11

8/
9/

12

8/
9/

13

8/
9/

16

9/
15

/0
6

2/
9/

07

8/
9/

14
8/

9/
15

Begining of Tower Construction: 8/9/06
End of Tower Construction: 2/1/08
Construction Duration: 542 days (1.5 years)

Approximate
Completion of
Tower (2/1/08)



N

SM-88

SM-89

SM-90

SM-91

SM-92

SM-93 SM-94

SM-95

SM-96

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on April 18, 2012.
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated April 27, 2011 with measurements made through June 2012. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – June 13, 2012 
Plate 2 Differential Floor Elevation (Inches) – June 13, 2012 Survey 
Plate 3 Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 

Structure Between April 30, 2009 and June 13, 2012 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through June 13, 2012. 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through June 13, 2012 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: June 13, 2012 Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: June 13, 2012 Survey 
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Contours represent elevation, in feet (CCSF Datum), from survey readings taken on June 13, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
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June 13, 2012
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   SM-83    Settlement Marker No. 83
                 (Measured by Optical
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PERIODIC SURVEY - JUNE 13, 2012
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Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on June 13, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on June 13, 2012.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
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   SM-83    Settlement Marker No. 83
                 (Measured by Optical
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Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift. San Francisco, California
Transbay Joint Powers Authorit

301 Mission Monitoring
Transbay Transit Cente

July 2012
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PLATE 4

SETTLEMENT OVER TIME
FLOOR ELEVATIONS AT LEVEL B-1
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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OF 301 MISSION PROPERTY: JUNE 13, 2012 SURVEY



N

SM-88

SM-89

SM-90

SM-91

SM-92

SM-93 SM-94

SM-95

SM-96

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on June 13, 2012.

Notes:

LOW-RISE TOWER

Date of Survey Reading:
June 13, 2012

Mission Street

   SM-88    Settlement Marker No. 88
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.285 feet
(3.421 inches)

B-5 Level
Basement

High Point
(0.000 inches)

Low Point
(-3.421 inches)

San Francisco, California
Transbay Joint Powers Authorit

301 Mission Monitoring
Transbay Transit Cente

July 2012

PLATE 8

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
AT BASEMENT LEVEL B-5: JUNE 13, 2012 SURVEY



Memorandum 
 
 

J:\S-F\132000\132242\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\182 301 INCLINOMETER AUG 2012\2012-08-22 MEMO_301 MISSION INCLINOMETER UPDATE AUG 
2012.DOCX 

Arup North America Ltd 
 

To Brian Dykes (TJPA) Date 

22 August 2012 

Copies  Reference number 

132242-60/SMM 

From Stephen McLandrich (Arup) File reference 

4-05/182 

Subject Transbay Transit Center 
Recent Manually Inclinometer Readings 

Page 1 of 1 

   

Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  This memorandum presents the current readings from the manual 
inclinometer adjacent to the 301 Mission buildings.  Plate 1 shows the recent readings taken at this 
inclinometer. 

List of Plates 

Plate 1 Measurements Taken at Inclinometer I-18M 
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To Brian Dykes (TJPA) Date 

22 August 2012 
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Reference number 
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Subject Transbay Transit Center: Results of August 2012 Settlement 
Survey at 301 Mission Property 

Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated July 6, 2012 with measurements made through August 2012. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – August 13, 2012 
Plate 2 Differential Floor Elevation (Inches) – August 13, 2012 Survey 
Plate 3 Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 

Structure Between April 30, 2009 and August 13, 2012 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through August 13, 2012. 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through August 13, 2012 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: August 13, 2012 Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: August 13, 2012 Survey 
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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To Brian Dykes (TJPA) Date 

06 November 2012 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/SMM 

From Michael Gardner (Arup)     
Stephen McLandrich (Arup) 

File reference 

4-05 187 

Subject Transbay Transit Center: Results of October 2012 Settlement 
Survey at 301 Mission Property 

Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated August 22, 2012 with measurements made through October 2012. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – October 12, 
2012 

Plate 2 Differential Floor Elevation (Inches) – October 12, 2012 Survey 
Plate 3 Contours of Settlements Measured at the First Level Basement of the 301 Mission Street 
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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N

SM-88

SM-89

SM-90

SM-91

SM-92

SM-93 SM-94

SM-95

SM-96

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on October 12, 2012.

Notes:

LOW-RISE TOWER

Date of Survey Reading:
October 12, 2012

Mission Street

   SM-88    Settlement Marker No. 88
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.301 feet
(3.611 inches)

B-5 Level
Basement

High Point
(0.000 inches)

Low Point
(-3.611 inches)

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2012

PLATE 8

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
AT BASEMENT LEVEL B-5: OCTOBER 12, 2012 SURVEY



Memorandum 
 
 

J:\S-F\132000\132242\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\189 301 MISSION TAPE EXTENSOMETER - NOV 2012\2012-11-09 MEMO_301 MISSION TAPE 
EXTENSOMETER - NOV 2012.DOCX 

Arup North America Ltd | F0.3 | July 2010 
 

To Brian Dykes (TJPA) Date 

9 November 2012 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/SMM 

From Stephen McLandrich (Arup)     
Michael Gardner (Arup) 

File reference 

4-05 189 

Subject Transbay Transit Center: Results of September 2012 Tape 
Extensometer Reading 

Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  We began the monitoring program for the 301 Mission property in April of 
2009.  This memorandum presents the tape extensometer readings collected from the first readings in 
May 2009 through readings conducted through September 2012. 
 
 
List of Plates 

Table 1 Summary of Tape Extensometer Readings 
Table 2 Summary of Relative Movement:  Tape Extensometer Readings 
Table 3 Summary of Strain:  Tape Extensometer Readings 
 
 
List of Plates 

Plate 1 Location of Tape Extensometers: B-1 Level Basement, 301 Mission Street 
Plate 2 Relative Movement of Tape Extensometer Intervals 
Plate 3 Strain between Tape Extensometer Intervals 
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TE-1 to TE-2 TE-2 to TE-3 TE-3 to TE-4 TE-5 to TE-6 TE-7 to TE-8

5/21/2009 38.3877 47.4730 41.3607 16.5926 24.2707

7/29/2009 38.3879 47.4718 41.3594 16.5916 24.2691

8/28/2009 38.3862 47.4712 41.3599 16.5911 24.2682

9/14/2009 38.3870 47.4714 41.3604 16.5909 24.2684

12/10/2010 38.3840 47.4683 41.3570 16.5894 24.2654

5/26/2011 38.3855 47.4681 41.3577 16.5890 24.2615

12/13/2011* 38.3860 47.4679 41.3593 16.5890 24.2614

4/2/2012 38.3846 47.4660 41.3551 16.5890 24.2605

7/30/2012 38.3837 47.4653 41.3568 16.5873 24.2608

9/18/2012 38.3832 47.4659 41.3579 16.5882 24.2609

* The reading for TE-2 to TE-3 was conducted on 1/26/2012

TABLE 1

SUMMARY OF TAPE EXTENSOMETER READINGS

Average Reading, ft
Date of Reading

J:\S-F\132000\132242\12 Construction Monitoring\12-05 301 Mission Monitoring\Tape Extensometer\Tape Extensometer.xls  
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TE-1 to TE-2 TE-2 to TE-3 TE-3 to TE-4 TE-5 to TE-6 TE-7 to TE-8

5/21/2009 0.000 0.000 0.000 0.000 0.000

7/29/2009 0.002 -0.015 -0.015 -0.012 -0.019

8/28/2009 -0.019 -0.021 -0.009 -0.018 -0.030

9/14/2009 -0.008 -0.019 -0.003 -0.021 -0.027

12/10/2010 -0.045 -0.056 -0.045 -0.038 -0.063

5/26/2011 -0.027 -0.059 -0.036 -0.044 -0.110

12/13/2011* -0.021 -0.061 -0.017 -0.044 -0.111

4/2/2012 -0.037 -0.084 -0.067 -0.044 -0.122

7/30/2012 -0.049 -0.093 -0.047 -0.063 -0.118

9/18/2012 -0.054 -0.085 -0.033 -0.053 -0.117

* The reading for TE-2 to TE-3 was conducted on 1/26/2012
** Positive Relative Movement represents the two points becoming further apart.

TABLE 2

SUMMARY OF RELATIVE MOVEMENT: TAPE EXTENSOMETER READINGS

Date of Reading
Relative Movement**, in

J:\S-F\132000\132242\12 Construction Monitoring\12-05 301 Mission Monitoring\Tape Extensometer\Tape Extensometer.xls  
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TE-1 to TE-2 TE-2 to TE-3 TE-3 to TE-4 TE-5 to TE-6 TE-7 to TE-8

5/21/2009 0.000 0.000 0.000 0.000 0.000

7/29/2009 0.004 -0.031 -0.036 -0.071 -0.080

8/28/2009 -0.049 -0.044 -0.023 -0.108 -0.125

9/14/2009 -0.022 -0.040 -0.007 -0.125 -0.113

12/10/2010 -0.117 -0.117 -0.108 -0.231 -0.261

5/26/2011 -0.069 -0.124 -0.086 -0.262 -0.455

12/13/2011* -0.054 -0.128 -0.041 -0.264 -0.457

4/2/2012 -0.097 -0.176 -0.162 -0.263 -0.504

7/30/2012 -0.127 -0.195 -0.114 -0.382 -0.487

9/18/2012 -0.141 -0.179 -0.080 -0.317 -0.484

* The reading for TE-2 to TE-3 was conducted on 1/26/2012

TABLE 3

SUMMARY OF RELATIVE MOVEMENT: TAPE EXTENSOMETER READINGS

Date of Reading
 Strains, %

J:\S-F\132000\132242\12 Construction Monitoring\12-05 301 Mission Monitoring\Tape Extensometer\Tape Extensometer.xls  
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  PLATE 1J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\189 301 Mission Tape Extensometer - Nov 2012\Plates\Plate 1 - Tape Extensometer.ai
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SETTLEMENTS OF THE 301 MISSION TOWER
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OF 301 MISSION PROPERTY: DECEMBER 26, 2012 SURVEY
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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OF 301 MISSION PROPERTY: FEBRUARY 13, 2013 SURVEY
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To Brian Dykes (TJPA) Date 

April 15, 2013 

Copies Robert Beck (TJPA) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/SMM 

From Stephen McLandrich (Arup) 
Andrew Yeskoo (Arup) 

File reference 

4-05 205 

Subject Transbay Transit CenterInternal 301 Mission Readings Page 1 of 2 

   

Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  We began the monitoring program for the 301 Mission property in April of 
2009.  This memorandum presents the utility crossing and tiltmeter readings collected to date.  Arup 
has installed digital monitoring devices on utilities which may be affected by differential building 
settlements.  This monitoring uses tiltmeters and linear potentiometers on a rigid rod that spans 
between two fixed points, monitoring the movement with respect to each other.  These devices allow 
empirical interpretation of the movement.  In addition to these utility crossing monitor points, an 
additional ten (10) tiltmeters were installed directly onto the interior face of the exterior walls to 
measure tilt of the walls. 
 
Ten utility crossing monitoring devices (UC-01 through UC-05, and UC-07 through UC-11) are 
installed in the 301 Mission basement on the Mission Street side of the building.  Tables 1 and 2 
present a summary of both the 2-dimensional and 3-dimensional utility crossing devices.  Plate 1 is an 
illustration which shows the location of the utility crossing devices.  Plates 2 through 7 show the 
movement convention and data for the 2-dimensional utility crossing devices.  Plates 8 through 12 
show the movement convention and data for the 3-dimensional utility crossing devices.  The tilt values 
shown in this memo are relative tilt based on the initial tilt readings.  Please note: UC-11 was damaged 
during maintenance unrelated to our instrumentation monitoring and has been removed from this 
memo.  Baseline corrections were performed in the data sets of UC-01, UC-03, UC-07 and UC-09 to 
remove erroneous jumps in the readings, the dates of which are recorded on the plots. 
 
Ten tiltmeters are installed in the 301 Mission basement on the Mission Street, Freemont Street, and 
Transbay Transit Center sides of the building.  The locations of the tiltmeters is presented on Plate 13.  
Plates 14 through 17 show the data for the installed tiltmeters. 
 
 
List of Tables 

Table 1 Summary of 2-Dimensional Utility Crossing Devices 
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Table 2 Summary of 3-Dimensional Utility Crossing Devices 
 
List of Plates 

Plate 1 Location of Utility Crossing Monitoring: 301 Mission Street Basement Level B-1 
Plate 2 Movement Convention for 2-Dimensional Utility Crossing Monitoring Device 
Plate 3 Utility Crossing Monitoring Data: UC-01 
Plate 4 Utility Crossing Monitoring Data: UC-02 
Plate 5 Utility Crossing Monitoring Data: UC-03 
Plate 6 Utility Crossing Monitoring Data: UC-04 
Plate 7 Utility Crossing Monitoring Data: UC-05 
Plate 8 Movement Convention for 3-Dimensional Utility Crossing Monitoring Device 
Plate 9 Utility Crossing Monitoring Data: UC-07 
Plate 10 Utility Crossing Monitoring Data: UC-08 
Plate 11 Utility Crossing Monitoring Data: UC-09 
Plate 12 Utility Crossing Monitoring Data: UC-10 
Plate 13 Location of Tiltmeters: B-1 Level Basement, 301 Mission Street 
Plate 14 Tilt recorded in Tiltmeters TL-01, TL-02, and TL-03: Basement Level B-1 
Plate 15 Tilt recorded in Tiltmeters TL-04, TL-05, and TL-06: Basement Level B-1 
Plate 16 Tilt recorded in Tiltmeters TL-07, TL-08, and TL-09: Basement Level B-1 
Plate 17 Tilt recorded in Tiltmeter TL-10: Basement Level B-1 



Linear Potentiometer ID Type Tiltmeter ID Serial Number

(in)

UC-1 2-D 4" Gas (westen 
flexible joint) 31.5 LP-301-UX01 2inch/2.5v TL-301-UY-01 003735RC

UC-2 2-D 4" Gas (eastern 
flexible joint) 32.1 LP-301-UX02 2inch/2.5v TL-301-UY-02 913305RC

UC-3 2-D Water 28.0 LP-301-UX03 2inch/2.5v TL-301-UY-03 913207RC

UC-4 2-D Fire 71.0 LP-301-UX04 2inch/2.5v TL-301-UY-04 1005002RC

UC-5 2-D Fire 71.0 LP-301-UX05 2inch/2.5v TL-301-UY-05 1005006RC

TABLE 1
SUMMARY OF 2-DIMENSIONAL UTILITY CROSSING DEVICES

Gauge
Y-axisX-axisGauge 

LengthLocationType

J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Tables\Utility X-ings.xlsx  



Tiltmeter ID Serial Number Linear 
Potentiometer ID Type Tiltmeter ID Serial Number

(in)

UC-7 3-D Fire 41.3 TL-301-UX-07 003733RC LP-301-UY07 2inch/2.5v TL-301-UZ-07 913312RC

UC-8 3-D Domestic 109.5 TL-301-UX-08 1005008RC LP-301-UY08 2inch/2.5v TL-301-UZ-08 913203RC

UC-9 3-D Storm 96.0 TL-301-UX-09 913302RC LP-301-UY09 2inch/2.5v TL-301-UZ-09 1005001RC

UC-10 3-D Storm 94.4 TL-301-UX-10 003727RC LP-301-UY10 2inch/2.5v TL-301-UZ-10 1005005RC

UC-11* 3-D Storm 35.4 TL-301-UX-11 913208RC LP-301-UY11 2inch/2.5v TL-301-UZ-11 913307RC

* UC-11 was damaged during utility maintenance and is not included in this memo

TABLE 2
SUMMARY OF 3-DIMENSIONAL UTILITY CROSSING DEVICES

Z-axis
Gauge Type Location Gauge 

Length

X-axis Y-axis

J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Tables\Utility X-ings.xlsx  
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LOCATION OF UTILITY CROSSING MONITORING:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring - Utility Crossings

Transbay Joint Powers Authority
April 2013                                         San Francisco, California

  PLATE 1J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Plates\Plate 1 Utility Crossings.ai
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San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 2

MOVEMENT CONVENTION FOR 2-DIMENSIONAL
UTILITY CROSSING MONITORING DEVICE

Positive Linear
Displacement
is Extension

(+)

Positive Tilt represents rotation of the utility crossing
device counter-clockwise as the instrument face is observed.

Positive Linear Displacement represents extension
between the two fixed points.

(+)
(-)
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301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 3

UTILITY CROSSING MONITORING DATA: UC-01

Baseline correction performed on 3/9/2012
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PLATE 4

UTILITY CROSSING MONITORING DATA: UC-02
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301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 5

UTILITY CROSSING MONITORING DATA: UC-03

Baseline correction performed on 3/9/2012
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PLATE 6

UTILITY CROSSING MONITORING DATA: UC-04
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PLATE 7

UTILITY CROSSING MONITORING DATA: UC-05
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San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 8

MOVEMENT CONVENTION FOR 3-DIMENSIONAL
UTILITY CROSSING MONITORING DEVICE

Positive Linear
Displacement
is Extension

(+)

Parallel Tilt

Perpendicular
Tilt

Parallel Tilt is in the direction of the wall.

Perpendicular Tilt is perpendicular to the plan
of the wall.

Positive Linear Displacement represents extension
between the two fixed points.

(+) (-)

(+)
(-)
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Transbay Transit Center

April 2013

PLATE 9

UTILITY CROSSING MONITORING DATA: UC-07

Baseline correction performed on 3/19/2013
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PLATE 10

UTILITY CROSSING MONITORING DATA: UC-08
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April 2013

PLATE 11

UTILITY CROSSING MONITORING DATA: UC-09

Baseline correction performed on 1/20/2013
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PLATE 12

UTILITY CROSSING MONITORING DATA: UC-10
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LOCATION OF TILTMETERS:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring - Tiltmeters

Transbay Joint Powers Authority
April 2013                                         San Francisco, California

  PLATE 13J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Tiltmeters\Plates\Plate 14 Tiltmeter Locations.ai
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Transbay Transit Center

April 2013

PLATE 14

TILT RECORDED IN TILTMETERS TL-01,
TL-02, AND TL-03: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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301 Mission Monitoring - Tiltmeters
Transbay Transit Center

April 2013

PLATE 15

TILT RECORDED IN TILTMETERS TL-04,
TL-05, AND TL-06: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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Transbay Transit Center
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PLATE 16

TILT RECORDED IN TILTMETERS TL-07,
TL-08, AND TL-09: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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PLATE 17

TILT RECORDED IN TILTMETER TL-10:
BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.



Memorandum 
 
 

J:\S-F\132000\132242\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\205 301 MISSION INTERNAL INSTRUMENTATION APR 2013\2013-04-16 MEMO_301 MISSION INTERNAL 
INSTRUMENTATION APR 2013.DOCX 

Arup North America Ltd | F0.3 | July 2010 
 

To Brian Dykes (TJPA) Date 

April 16, 2013 

Copies Robert Beck (TJPA) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/SMM 

From Stephen McLandrich (Arup) 
Andrew Yeskoo (Arup) 

File reference 

4-05 205 

Subject Transbay Transit Center: Internal 301 Mission Readings Page 1 of 2 

   

Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  We began the monitoring program for the 301 Mission property in April of 
2009.  This memorandum presents the utility crossing and tiltmeter readings collected to date.  Arup 
has installed digital monitoring devices on utilities which may be affected by differential building 
settlements.  This monitoring uses tiltmeters and linear potentiometers on a rigid rod that spans 
between two fixed points, monitoring the movement with respect to each other.  These devices allow 
empirical interpretation of the movement.  In addition to these utility crossing monitor points, an 
additional ten (10) tiltmeters were installed directly onto the interior face of the exterior walls to 
measure tilt of the walls. 
 
Ten utility crossing monitoring devices (UC-01 through UC-05, and UC-07 through UC-11) are 
installed in the 301 Mission basement on the Mission Street side of the building.  Tables 1 and 2 
present a summary of both the 2-dimensional and 3-dimensional utility crossing devices.  Plate 1 is an 
illustration which shows the location of the utility crossing devices.  Plates 2 through 7 show the 
movement convention and data for the 2-dimensional utility crossing devices.  Plates 8 through 12 
show the movement convention and data for the 3-dimensional utility crossing devices.  The tilt values 
shown in this memo are relative tilt based on the initial tilt readings.  Please note: UC-11 was damaged 
during maintenance unrelated to our instrumentation monitoring and has been removed from this 
memo. 
 
Baseline corrections were performed in the data sets of UC-01, UC-03, UC-07 and UC-09 to remove 
erroneous jumps in the readings, the dates of which are recorded on the plots.  The instruments in these 
utility crossings exhibited a one-time jump of a magnitude several times greater than the movement 
recorded before or after.  Before adjusting the baseline for the data following the jump, physical 
measurements of the gauge length of the instruments were taken on 3/19/2013 to compare to the 
indicated movement.  Comparing these measurements to the original gauge length for the instruments, 
the four instruments listed above were identified as having jumps in their data files that did not reflect 
actual movement at the utility crossing.  Based on this information, the value of the jump was 
subtracted from all readings following the jump time to adjust the subsequent readings back to the 
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original baseline. An example of the baseline correction for UC-01 is presented on Plate 13 which 
displays the raw and corrected data as well as the magnitude of the jump.  The jump on UC-01 and UC-
03 occurred on the same day and was likely caused by the same event given their proximity.  The jump 
on UC-07 occurred during the manual gauge length measurements on 3/19/2013 and was likely 
inadvertently bumped while the measurement was taken. 
 
Ten tiltmeters are installed in the 301 Mission basement on the Mission Street, Freemont Street, and 
Transbay Transit Center sides of the building.  The locations of the tiltmeters is presented on Plate 13.  
Plates 14 through 17 show the data for the installed tiltmeters. 
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Plate 10 Utility Crossing Monitoring Data: UC-08 
Plate 11 Utility Crossing Monitoring Data: UC-09 
Plate 12 Utility Crossing Monitoring Data: UC-10 
Plate 13 Baseline Correction Example: UC-01 
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Linear Potentiometer ID Type Tiltmeter ID Serial Number

(in)

UC-1 2-D 4" Gas (westen 
flexible joint) 31.5 LP-301-UX01 2inch/2.5v TL-301-UY-01 003735RC

UC-2 2-D 4" Gas (eastern 
flexible joint) 32.1 LP-301-UX02 2inch/2.5v TL-301-UY-02 913305RC

UC-3 2-D Water 28.0 LP-301-UX03 2inch/2.5v TL-301-UY-03 913207RC

UC-4 2-D Fire 71.0 LP-301-UX04 2inch/2.5v TL-301-UY-04 1005002RC

UC-5 2-D Fire 71.0 LP-301-UX05 2inch/2.5v TL-301-UY-05 1005006RC

TABLE 1
SUMMARY OF 2-DIMENSIONAL UTILITY CROSSING DEVICES

Gauge
Y-axisX-axisGauge 

LengthLocationType

J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Tables\Utility X-ings.xlsx  



Tiltmeter ID Serial Number Linear 
Potentiometer ID Type Tiltmeter ID Serial Number

(in)

UC-7 3-D Fire 41.3 TL-301-UX-07 003733RC LP-301-UY07 2inch/2.5v TL-301-UZ-07 913312RC

UC-8 3-D Domestic 109.5 TL-301-UX-08 1005008RC LP-301-UY08 2inch/2.5v TL-301-UZ-08 913203RC

UC-9 3-D Storm 96.0 TL-301-UX-09 913302RC LP-301-UY09 2inch/2.5v TL-301-UZ-09 1005001RC

UC-10 3-D Storm 94.4 TL-301-UX-10 003727RC LP-301-UY10 2inch/2.5v TL-301-UZ-10 1005005RC

UC-11* 3-D Storm 35.4 TL-301-UX-11 913208RC LP-301-UY11 2inch/2.5v TL-301-UZ-11 913307RC

* UC-11 was damaged during utility maintenance and is not included in this memo

TABLE 2
SUMMARY OF 3-DIMENSIONAL UTILITY CROSSING DEVICES

Z-axis
Gauge Type Location Gauge 

Length

X-axis Y-axis
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LOCATION OF UTILITY CROSSING MONITORING:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring - Utility Crossings

Transbay Joint Powers Authority
April 2013                                         San Francisco, California

  PLATE 1J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Plates\Plate 1 Utility Crossings.ai
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San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 2

MOVEMENT CONVENTION FOR 2-DIMENSIONAL
UTILITY CROSSING MONITORING DEVICE

Positive Linear
Displacement
is Extension

(+)

Positive Tilt represents rotation of the utility crossing
device counter-clockwise as the instrument face is observed.

Positive Linear Displacement represents extension
between the two fixed points.

(+)
(-)



J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Utility Crossing\Plates\Plate 3 UC-01.grf

Time, days

-0.004

-0.002

0.000

0.002

0.004

Li
ne

ar
 D

is
pl

ac
em

en
t, 

in

6/
16

/2
01

1

8/
5/

20
11

9/
24

/2
01

1

11
/1

3/
20

11

1/
2/

20
12

2/
21

/2
01

2

4/
11

/2
01

2

5/
31

/2
01

2

7/
20

/2
01

2

9/
8/

20
12

10
/2

8/
20

12

12
/1

7/
20

12

2/
5/

20
13

3/
27

/2
01

3

5/
16

/2
01

3

-1.2

0.0

1.2

Ti
lt,

 m
m

/m

San Francisco, California
Transbay Joint Powers Authority
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Transbay Transit Center
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PLATE 3

UTILITY CROSSING MONITORING DATA: UC-01

Baseline correction performed on 3/9/2012
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PLATE 4

UTILITY CROSSING MONITORING DATA: UC-02
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PLATE 5

UTILITY CROSSING MONITORING DATA: UC-03

Baseline correction performed on 3/9/2012
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PLATE 6

UTILITY CROSSING MONITORING DATA: UC-04
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PLATE 7

UTILITY CROSSING MONITORING DATA: UC-05
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San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring - Utility Crossings
Transbay Transit Center

April 2013

PLATE 8

MOVEMENT CONVENTION FOR 3-DIMENSIONAL
UTILITY CROSSING MONITORING DEVICE

Positive Linear
Displacement
is Extension

(+)

Parallel Tilt

Perpendicular
Tilt

Parallel Tilt is in the direction of the wall.

Perpendicular Tilt is perpendicular to the plan
of the wall.

Positive Linear Displacement represents extension
between the two fixed points.

(+) (-)

(+)
(-)
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PLATE 9

UTILITY CROSSING MONITORING DATA: UC-07

Baseline correction performed on 3/19/2013
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PLATE 10

UTILITY CROSSING MONITORING DATA: UC-08
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Transbay Transit Center

April 2013

PLATE 11

UTILITY CROSSING MONITORING DATA: UC-09

Baseline correction performed on 1/20/2013
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PLATE 12

UTILITY CROSSING MONITORING DATA: UC-10
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PLATE 13

BASELINE CORRECTION EXAMPLE: UC-01

One time jump in data of 0.988 inches on 3/9/2012.
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LOCATION OF TILTMETERS:
301 MISSION STREET BASEMENT LEVEL B-1

Transbay Transit Center
301 Mission Monitoring - Tiltmeters

Transbay Joint Powers Authority
April 2013                                         San Francisco, California

  PLATE 14J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\205 301 Mission Internal Instrumentation Apr 2013\Tiltmeters\Plates\Plate 14 Tiltmeter Locations.ai
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PLATE 15

TILT RECORDED IN TILTMETERS TL-01,
TL-02, AND TL-03: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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301 Mission Monitoring - Tiltmeters
Transbay Transit Center

April 2013

PLATE 16

TILT RECORDED IN TILTMETERS TL-04,
TL-05, AND TL-06: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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301 Mission Monitoring - Tiltmeters
Transbay Transit Center

April 2013

PLATE 17

TILT RECORDED IN TILTMETERS TL-07,
TL-08, AND TL-09: BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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PLATE 18

TILT RECORDED IN TILTMETER TL-10:
BASEMENT LEVEL B-1

TL+ _

Positive tilt represents movement of the top
of the wall towards the inside of the room.
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Arup North America Ltd 
 

To Brian Dykes (TJPA) Date 

28 June 2013 

Copies Robert Beck (TJPA) 
Emilio Cruz (PMPC) 
Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242-60/MHG 

From 

  
Michael Gardner (Arup) File reference 

4-05/214 

Subject Transbay Transit Center 
Manually Read Inclinometer Update 

Page 1 of 1 

   

Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  This memorandum presents the current readings from the inclinometers 
adjacent to the 301 Mission buildings.  Plate 1 shows the as-built locations of the nine inclinometers 
installed in the vicinity of the 301 Mission buildings.  The quantity and location of the instruments vary 
from the as-planned due to installation limitations.  Our best effort has been made to install as many 
instruments as possible. 

Currently, inclinometer I-18M (formerly known as I-18) is being read using a standard manual method. 
Additionally, inclinometers I-21 and I-22 were read manually during maintenance on the in-place-
inclinometers. Plates 2 through 4 show the readings taken on I-18M, I-21 and I-22, respectively. 
Inclinometer I-18M will continue to be read manually throughout the Transbay project. 

List of Plates 

Plate 1 Location of Inclinometers in the Vicinity of 301 Mission 
Plate 2 Measurements Taken at Inclinometer I-18M 
Plate 3 Measurements Taken at Inclinometer I-21 
Plate 4 Measurements Taken at Inclinometer I-22 
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated March 27, 2013 with measurements made through April 2013. 
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Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through April 19, 2013 
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SETTLEMENTS OF THE 301 MISSION TOWER
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated June 28, 2013 with measurements made through June 2013. 
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Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on June 3, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION

8/
9/

07

8/
9/

08

8/
9/

09

8/
9/

10

8/
9/

11

8/
9/

12

8/
9/

13

8/
9/

16

9/
15

/0
6

2/
9/

07

8/
9/

14
8/

9/
15

Begining of Tower Construction: 8/9/06
End of Tower Construction: 2/1/08
Construction Duration: 542 days (1.5 years)

Approximate
Completion of
Tower (2/1/08)



N

SM-88

SM-89

SM-90

SM-91

SM-92

SM-93 SM-94

SM-95

SM-96

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on June 3, 2013.

Notes:

LOW-RISE TOWER

Date of Survey Reading:
June 3, 2013

Mission Street

   SM-88    Settlement Marker No. 88
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.322 feet
(3.860 inches)

B-5 Level
Basement

High Point
(-49.161 feet)

Low Point
(-49.482 feet)

San Francisco, California
Transbay Joint Powers Authorit

301 Mission Monitoring
Transbay Transit Cente

June 2013

PLATE 7

FLOOR ELEVATION AT BASEMENT LEVEL B-5
OF 301 MISSION PROPERTY: JUNE 03, 2013 SURVEY 



N

SM-88

SM-89

SM-90

SM-91

SM-92

SM-93 SM-94

SM-95

SM-96

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on June 3, 2013.

Notes:

LOW-RISE TOWER

Date of Survey Reading:
June 3, 2013

Mission Street

   SM-88    Settlement Marker No. 88
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.322 feet
(3.860 inches)

B-5 Level
Basement

High Point
(0.000 inches)

Low Point
(-3.860 inches)

San Francisco, California
Transbay Joint Powers Authorit

301 Mission Monitoring
Transbay Transit Cente

June 2013

PLATE 8

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
AT BASEMENT LEVEL B-5: JUNE 03, 2013 SURVEY



M
 
 

J
S

A
 

T

C

F

S

 

 
U
P
T
p
m
 
 
L

P
P
P

P

P

P
P
P

Memor

J:\S-F\132000\132242\4 INTERN
SURVEY.DOCX 

Arup North America Ltd | F

To B

Copies R
G

From S
  

Subject T
S

 

Under Arup
Pelli Archite
Transit Cent
property in A
memorandum

List of Plate

Plate 1 F
Plate 2 D
Plate 3 C

S
Plate 4 S

A
Plate 5 S

A
Plate 6 S
Plate 7 F
Plate 8 D

andum 

NAL PROJECT DATA\4-05 REPO

F0.3 | July 2010 

Brian Dykes 

Randy Volen
George Metz

Stephen McL

Transbay Tra
Survey at 30

’s Geotechn
ects, Arup is
ter prior to a
April of 200
m dated Jun

es 

Floor Elevati
Differential F
Contours of S
Structure Bet
Settlement O
April 30, 200
Settlement O
April 30, 200
Settlements o
Floor Elevati
Differential F

ORTS & NARRATIVES\221 301 

(TJPA) 

nec (PCPA) 
zger (AAI) 

Landrich (Ar

ansit Center:
1 Mission P

nical Contrac
s required to 
and during co
9.  This mem

ne 28, 2013 w

ions at Leve
Floor Elevat
Settlements 
tween 04/30

Over Time Fl
09 through O

Over Time Fl
09 through O
of the 301 M
ion at Basem
Floor Elevat

MISSION - OCTOBER 2013 SUR

rup)     

: Results of O
roperty 

ct with the T
monitor the

onstruction. 
morandum a
with measure

l B-1 of 301
tion (Inches)
Measured at

0/2009 & 10/
loor Elevatio
October 9, 20
loor Elevatio
October 9, 20

Mission Towe
ment Level B
tions (Inches

RVEY\2013-11-13 MEMO_301 M

October 201

ransbay Join
e settlements
 We began t

and the attach
ements made

 Mission Pro
) – October 9
t the 1st Leve
/09/2013 
ons at Level 
013 
ons at Level
013 
er Including 

B-5 of 301 M
s) at Baseme

MISSION SETTLEMENT - OCT 2

13 Settlemen

nt Powers Au
s of the build
the monitori
hed plates pr
e through Oc

operty:  Peri
9, 2013 Surv
el Basement

B-1 of 301 M

B-1 of 301 M

g Monitoring
Mission Prop
ent Level B-5

2013 

Date 

13 Nov

Referen

132242

File refe

4-05 21

nt Page 1 o

 

uthority thro
dings adjacen
ing program 
resent an up
ctober 2013

iodic Survey
vey 
t of the 301 M

Mission Pro

Mission Pro

g During Con
erty: Octobe
5: October 9

vember 2013

nce number 

2-60/MHG 

erence 

13 

of 1 

ough Pelli C
nt to the Tra
for the 301 
date to our 
. 

y – October 9

Mission St. 

operty – Tow

operty – Mid

nstruction 
er 9, 2013 Su
9, 2013 Surv

3 

lark 
ansbay 
Mission 

9, 2013 

wer:  

d-Rise:  

urvey 
vey 



N

SM-10 SM-11

SM-13
SM-14

SM-15
SM-16

SM-17

SM-18 SM-19 SM-20 SM-21

SM-22

SM-23
SM-24 SM-25 SM-26

SM-27 SM-28

SM-29

SM-3

SM-30 SM-31 SM-32

SM-33 SM-34

SM-35 SM-36 SM-37 SM-38 SM-39

SM-4
SM-40

SM-41
SM-42 SM-43 SM-44 SM-45

SM-46

SM-47

SM-48 SM-49

SM-5

SM-50 SM-51 SM-52

SM-53 SM-54 SM-55 SM-56 SM-57

SM-58

SM-59

SM-6

SM-60 SM-61
SM-62

SM-63

SM-64 SM-65 SM-66 SM-67
SM-68

SM-69

SM-7

SM-70

SM-71

SM-72 SM-73 SM-74 SM-75 SM-76
SM-77 SM-78

SM-79 SM-80 SM-81 SM-82 SM-83

SM-85 SM-86

SM-87

SM-9
SM-97

SM-98

PG&E Vault

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

High-Rise Tower Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on October 9, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

HIGH-RISE TOWER

LOW-RISE TOWER

Date of Survey Reading:
October 9, 2013

Mission Street

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.281 feet
(3.384 inches)

0.439 feet
(5.268 inches)

Low-Rise
Tower

High-Rise
Tower

High Point
(-13.118 feet)

Low Point
(-13.400 feet)

High Point
(-13.531 feet)

Low Point
(-13.970 feet)

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013

PLATE 1

FLOOR ELEVATIONS AT LEVEL B-1
OF 301 MISSION PROPERTY:

PERIODIC SURVEY - OCTOBER 9, 2013 



N

SM-10 SM-11

SM-13
SM-14

SM-15
SM-16

SM-17

SM-18 SM-19 SM-20 SM-21

SM-22

SM-23
SM-24 SM-25 SM-26

SM-27 SM-28

SM-29

SM-3

SM-30 SM-31 SM-32

SM-33 SM-34

SM-35 SM-36 SM-37 SM-38 SM-39

SM-4
SM-40

SM-41
SM-42 SM-43 SM-44 SM-45

SM-46

SM-47

SM-48 SM-49

SM-5

SM-50 SM-51 SM-52

SM-53 SM-54 SM-55 SM-56 SM-57

SM-58

SM-59

SM-6

SM-60 SM-61
SM-62

SM-63

SM-64 SM-65 SM-66 SM-67
SM-68

SM-69

SM-7

SM-70

SM-71

SM-72 SM-73 SM-74 SM-75 SM-76
SM-77 SM-78

SM-79 SM-80 SM-81 SM-82 SM-83

SM-85 SM-86

SM-87

SM-9
SM-97

SM-98

PG&E Vault

Mission Street

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

High-Rise Tower Mid-Rise Parking Structure

HIGH-RISE TOWER

LOW-RISE TOWER

High Point
(0 inches)

Low Point
(-3.384 inches)

High Point
(0 inches)

Low Point
(-5.268 inches)    SM-83    Settlement Marker No. 83

                 (Measured by Optical
                 Survey Methods)

Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on October 9, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013

PLATE 2

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
OCTOBER 9, 2013 SURVEY 



N

SM-10 SM-11

SM-13
SM-14

SM-15
SM-16

SM-17

SM-18 SM-19 SM-20 SM-21

SM-22

SM-23
SM-24 SM-25 SM-26

SM-27 SM-28

SM-29

SM-3

SM-30 SM-31 SM-32

SM-33 SM-34

SM-35 SM-36 SM-37 SM-38 SM-39

SM-4
SM-40

SM-41
SM-42 SM-43 SM-44 SM-45

SM-46

SM-47

SM-48 SM-49

SM-5

SM-50 SM-51 SM-52

SM-53 SM-54 SM-55 SM-56 SM-57

SM-58

SM-59

SM-6

SM-60 SM-61
SM-62

SM-63

SM-64 SM-65 SM-66 SM-67
SM-68

SM-69

SM-7

SM-70

SM-71

SM-72 SM-73 SM-74 SM-75 SM-76
SM-77 SM-78

SM-79 SM-80 SM-81 SM-82 SM-83

SM-85 SM-86

SM-87

SM-9

PG&E Vault

Mission Street

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

High-Rise Tower Mid-Rise Parking Structure

Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on October 9, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

HIGH-RISE TOWER

LOW-RISE TOWER

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift. San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013

PLATE 3

CONTOURS OF SETTLEMENTS MEASURED AT THE
1ST LEVEL BASEMENT OF THE 301 MISSION ST 
STRUCTURE BETWEEN 04/30/2009 & 10/09/2013 



J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\221 301 Mission - October 2013 Survey\Plates\Plate 4 Settlement Over Time - Tower.grf

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Time From Start of Monitoring, Days

-5.0

-4.0

-3.0

-2.0

-1.0

0.0
Se

ttl
em

en
t, 

in
ch

es

2/
2/

20
10

3/
1/

20
10

4/
5/

20
10

5/
3/

20
10

7/
9/

20
10

9/
30

/2
01

0

12
/9

/2
01

0

2/
4/

20
11

3/
24

/2
01

1

5/
31

/2
01

1
7/

7/
20

11

9/
8/

20
11

10
/2

0/
20

11

12
/1

4/
20

11

3/
7/

20
12

4/
18

/2
01

2

6/
13

/2
01

2

8/
13

/2
01

2

10
/1

2/
20

12

12
/2

6/
20

12
2/

13
/2

01
3

4/
19

/2
01

3
6/

3/
20

13

8/
12

/2
01

3

10
/9

/2
01

3

SM-3
SM-9
SM-14
SM-27

Note:
Initial (Baseline) reading
taken on 04/30/09

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013

PLATE 4

SETTLEMENT OVER TIME
FLOOR ELEVATIONS AT LEVEL B-1

OF 301 MISSION PROPERTY- TOWER:
APRIL 30, 2009 THROUGH OCTOBER 9, 2013



J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\221 301 Mission - October 2013 Survey\Plates\Plate 5 Settlement Over Time - Midrise.grf

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Time From Start of Monitoring, Days

-1.6

-1.2

-0.8

-0.4

0.0

0.4
Se

ttl
em

en
t, 

in
ch

es

6/
10

/2
00

9
7/

7/
20

09
8/

4/
20

09
9/

1/
20

09
10

/9
/2

00
9

11
/5

/2
00

9
12

/4
/2

00
9

12
/3

1/
20

09
2/

2/
20

10
3/

1/
20

10
4/

5/
20

10
5/

3/
20

10

7/
9/

20
10

9/
30

/2
01

0

2/
4/

20
11

3/
24

/2
01

1

5/
31

/2
01

1
7/

7/
20

11

9/
8/

20
11

10
/2

0/
20

11

12
/1

4/
20

11

3/
7/

20
12

4/
18

/2
01

2

6/
13

/2
01

2

8/
13

/2
01

2

10
/1

2/
20

12

12
/2

6/
20

12

2/
13

/2
01

3

4/
19

/2
01

3
6/

3/
20

13

8/
12

/2
01

3

10
/9

/2
01

3

SM-47
SM-55
SM-76
SM-83

Note:
Initial (Baseline) reading
taken on 04/30/09

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013

PLATE 5

SETTLEMENT OVER TIME
FLOOR ELEVATIONS AT LEVEL B-1

OF 301 MISSION PROPERTY- MID-RISE:
APRIL 30, 2009 THROUGH OCTOBER 9, 2013Mid-Rise

PG&E Vault

SM-83

Tower

SM-76

SM-55

SM-47



J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\221 301 Mission - October 2013 Survey\Plates\Plate 6 Tower Settlements.grf

0.1 1 100.2 0.3 0.4 0.5 0.6 0.7 0.80.9 2 3 4 5 6 7 8 9

Elapsed Time (log scale), years

15

12

9

6

3

0

Se
ttl

em
en

t o
f t

he
 3

01
 M

is
si

on
 T

ow
er

, i
n

15

12

9

6

3

0

Data Source (Surveyor)
Webcor (Martin M. Ron)
Arup (Towill)

5.9 inches

San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

November 2013
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SETTLEMENTS OF THE 301 MISSION TOWER
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the buildings adjacent to the Transbay Transit Center prior 
to and during construction.  This memorandum presents the current readings from the inclinometers 
adjacent to the 301 Mission buildings.  Plate 1 shows the as-built locations of the nine inclinometers 
installed in the vicinity of the 301 Mission buildings.  The quantity and location of the instruments vary 
from the as-planned due to installation limitations.  Efforts have been made to install as many 
instruments as reasonably possible. 

Currently, inclinometers I-16, I-17A, I-17B, I-18, I-18M I-19, I-21 and I-22 are being read using a 
standard manual method. Inclinometer I-20 was destroyed in the course of construction activity in early 
2013. Plates 2 through 9 show the readings taken on the inclinometers surrounding the 301 Mission 
buildings. These inclinometers will continue to be read manually throughout the Transbay project. 

List of Plates 

Plate 1 Location of Inclinometers in the Vicinity of 301 Mission 
Plate 2 Measurements Taken at Inclinometer I-16 
Plate 3 Measurements Taken at Inclinometer I-17A 
Plate 4 Measurements Taken at Inclinometer I-17B 
Plate 5 Measurements Taken at Inclinometer I-18 
Plate 6 Measurements Taken at Inclinometer I-18M 
Plate 7 Measurements Taken at Inclinometer I-19 
Plate 8 Measurements Taken at Inclinometer I-21 
Plate 9 Measurements Taken at Inclinometer I-22 
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MEASUREMENTS TAKEN AT INCLINOMETER I-16
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MEASUREMENTS TAKEN AT INCLINOMETER I-17A
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MEASUREMENTS TAKEN AT INCLINOMETER I-17B
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MEASUREMENTS TAKEN AT INCLINOMETER I-18
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MEASUREMENTS TAKEN AT INCLINOMETER I-18M
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MEASUREMENTS TAKEN AT INCLINOMETER I-19
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MEASUREMENTS TAKEN AT INCLINOMETER I-21
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MEASUREMENTS TAKEN AT INCLINOMETER I-22
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Contours represent elevation, in feet (CCSF Datum), from survey readings taken on December 17, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.
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PLATE 1

FLOOR ELEVATIONS AT LEVEL B-1
OF 301 MISSION PROPERTY:

PERIODIC SURVEY - DECEMBER 17, 2013 
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Contours represent differential elevation, in inches, between the highest point and all other points taken on December 17, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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PLATE 2

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
DECEMBER 17, 2013 SURVEY 



N

SM-10 SM-11

SM-13
SM-14

SM-15
SM-16

SM-17

SM-18 SM-19 SM-20 SM-21

SM-22

SM-23
SM-24 SM-25 SM-26

SM-27 SM-28

SM-29

SM-3

SM-30 SM-31 SM-32

SM-33 SM-34

SM-35 SM-36 SM-37 SM-38 SM-39

SM-4
SM-40

SM-41
SM-42 SM-43 SM-44 SM-45

SM-46

SM-47

SM-48 SM-49

SM-5

SM-50 SM-51 SM-52

SM-53 SM-54 SM-55 SM-56 SM-57

SM-58

SM-59

SM-6

SM-60 SM-61
SM-62

SM-63

SM-64 SM-65 SM-66 SM-67
SM-68

SM-69

SM-7

SM-70

SM-71

SM-72 SM-73 SM-74 SM-75 SM-76
SM-77 SM-78

SM-79 SM-80 SM-81 SM-82 SM-83

SM-85 SM-86

SM-87

SM-9

PG&E Vault

Mission Street

Transbay Terminal

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

High-Rise Tower Mid-Rise Parking Structure

Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on December 17, 2013.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
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Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift. San Francisco, California
Transbay Joint Powers Authority

301 Mission Monitoring
Transbay Transit Center

January 2014
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CONTOURS OF SETTLEMENTS MEASURED AT THE
1ST LEVEL BASEMENT OF THE 301 MISSION ST 
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SETTLEMENT OVER TIME
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PLATE 5
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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PLATE 7

FLOOR ELEVATION AT BASEMENT LEVEL B-5
OF 301 MISSION PROPERTY: DECEMBER 17, 2013 SURVEY   
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PLATE 8

DIFFERENTIAL FLOOR ELEVATIONS (INCHES)
AT BASEMENT LEVEL B-5: DECEMBER 17, 2013 SURVEY 
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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Contours represent elevation, in feet (CCSF Datum), from survey readings taken on April 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

Date of Survey Reading:
April 11, 2014

Mission Street

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential

0.296 feet
(3.552 inches)

0.476 feet
(5.714 inches)

Mid-Rise
Parking

High-Rise
Tower

High Point
(-13.117 feet)

Low Point
(-13.413 feet)

High Point
(-13.558 feet)

Low Point
(-14.034 feet)

J:\S-F\132000\132242\4 Internal Project Data\4-05 Reports & Narratives\236 301 Mission - April 2014 Survey\Plates\Elevations All (2014.04.11).srf



N

SM-10 SM-11

SM-13
SM-14

SM-15
SM-16

SM-17

SM-18 SM-19 SM-20 SM-21

SM-22

SM-23
SM-24 SM-25 SM-26

SM-27 SM-28

SM-29

SM-3

SM-30 SM-31 SM-32

SM-33 SM-34

SM-35 SM-36 SM-37 SM-38 SM-39

SM-4
SM-40

SM-41
SM-42 SM-43 SM-44 SM-45

SM-46

SM-47

SM-48 SM-49

SM-5

SM-50 SM-51 SM-52

SM-53 SM-54 SM-55 SM-56 SM-57

SM-58

SM-59

SM-6

SM-60 SM-61
SM-62

SM-63

SM-64 SM-65 SM-66 SM-67
SM-68

SM-69

SM-7

SM-70

SM-71

SM-72 SM-73 SM-74 SM-75 SM-76
SM-77 SM-78

SM-79 SM-80 SM-81 SM-82 SM-83

SM-85 SM-86

SM-87

SM-9
SM-97

SM-98

PG&E Vault

Mission Street

Transbay Transit Center

Fr
em

on
t S

tr
ee

t

Be
al

e 
St

re
et

0 25 50 75
Approximate Scale: 1" = 25'

High-Rise Tower Mid-Rise Parking Structure

High Point
(0 inches)

Low Point
(-3.552 inches)

High Point
(0 inches)

Low Point
(-5.714 inches)    SM-83    Settlement Marker No. 83
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Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on April 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on April 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift.
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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Contours represent elevation, in feet (CCSF Datum), from survey readings taken on April 11, 2014.
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Date of Survey Reading:
April 11, 2014
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Legend:
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To Brian Dykes (TJPA) Date 

June 27, 2014 

Copies Randy Volenec (PCPA) 
George Metzger (AAI) 

Reference number 

132242 

From Stephen McLandrich (Arup) 
  

File reference 

4-05 238 

Subject Transbay Transit Center: Results of June 2014 Settlement 
Survey at 301 Mission Property 

Page 1 of 1 

   

 
Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated May 7, 2014 with measurements made through June 2014. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – June 11, 2014 
Plate 2 Differential Floor Elevation (Inches) June 11, 2014 Survey 
Plate 3 Contours of Settlements Measured at the 1st Level Basement of the 301 Mission St. 

Structure Between 04/30/2009 & 6/11/2014 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through June 11, 2014 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through June 11, 2014 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: June 11, 2014 Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: June 11, 2014 Survey 
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High-Rise Tower Mid-Rise Parking Structure

Contours represent elevation, in feet (CCSF Datum), from survey readings taken on June 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

Date of Survey Reading:
June 11, 2014

Mission Street

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Maximum Differential
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High Point
(0 inches)

Low Point
(-3.599 inches)

High Point
(0 inches)

Low Point
(-5.786 inches)    SM-83    Settlement Marker No. 83

                 (Measured by Optical
                 Survey Methods)

Legend:

Contours represent differential elevation, in inches, between the highest point and all other points taken on June 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.
Contour invervals are different between the High-Rise Tower and the Low-Rise Tower.
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High-Rise Tower Mid-Rise Parking Structure

Contours represent elevation change, in inches, between Baseline survey (April 30, 2009) and readings taken on June 11, 2014.

Level B-1 at Mid-Rise Parking portion of survey site is approximately 4 inches higher than Level B-1 at High-Rise Tower portion.

Notes:

The PG&E vault is inaccessible for monitoring.

   SM-83    Settlement Marker No. 83
                 (Measured by Optical
                 Survey Methods)

Legend:

Negative values of settlement (within Low-rise Tower) indicate uplift.
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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Subject Transbay Transit Center: Results of August 2014 Settlement 
Survey at 301 Mission Property 
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Under Arup’s Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Transbay 
Transit Center prior to and during construction.  We began the monitoring program for the 301 Mission 
property in April of 2009.  This memorandum and the attached plates present an update to our 
memorandum dated June 27, 2014 with measurements made through August 2014. 
 
 
List of Plates 

Plate 1 Floor Elevations at Level B-1 of 301 Mission Property:  Periodic Survey – August 5, 2014 
Plate 2 Differential Floor Elevation (Inches) August 5, 2014 Survey 
Plate 3 Contours of Settlements Measured at the 1st Level Basement of the 301 Mission St. 

Structure Between 04/30/2009 & 8/5/2014 
Plate 4 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Tower:  

April 30, 2009 through August 5, 2014 
Plate 5 Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property – Mid-Rise:  

April 30, 2009 through August 5, 2014 
Plate 6 Settlements of the 301 Mission Tower Including Monitoring During Construction 
Plate 7 Floor Elevation at Basement Level B-5 of 301 Mission Property: August 5, 2014 Survey 
Plate 8 Differential Floor Elevations (Inches) at Basement Level B-5: August 5, 2014 Survey 
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PLATE 6

SETTLEMENTS OF THE 301 MISSION TOWER
INCLUDING MONITORING DURING CONSTRUCTION
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PLATE 7

FLOOR ELEVATION AT BASEMENT LEVEL B-5
OF 301 MISSION PROPERTY: AUGUST 5, 2014 SURVEY
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Trans bay Transit Center: Results of June 2016 Settlement 
Survey at 301 Mission Property 

Date 

June 16, 2016 
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132242 
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Page 1 of 1 

Under Arup's Geotechnical Contract with the Transbay Joint Powers Authority through Pelli Clark 
Pelli Architects, Arup is required to monitor the settlements of the buildings adjacent to the Trans bay 
Transit Center prior to and during construction. We began the monitoring program for the 301 Mission 
property in April of 2009. This memorandum and the attached plates present an update to our 
memorandum dated February 19, 2016 with measurements made through June 2016. 

List of Plates 

Plate 1 
Plate 2 
Plate 3 

Plate 4 

Plate 5 

Plate 6 
Plate 7 
Plate 8 

Floor Elevations at Level B-1 of 301 Mission Property: Periodic Survey - June 10, 2016 
Differential Floor Elevation (Inches) June 10, 2016 Survey 
Contours of Settlements Measured at the 1st Level Basement of the 301 Miss!on St. 
Structure Between 4/30/2009 & 6/10/2016 
Settlement Over Time Floor Elevations at Level B-1of301 Mission Property-Tower: 
April 30, 2009 through June 10, 2016 
Settlement Over Time Floor Elevations at Level B-1 of 301 Mission Property - Mid-Rise: 
April 30, 2009 through June 10, 2016 
Settlements of the 301 Mission Tower Including Monitoring During Construction 
Floor Elevation at Basement Level B-5 of 301 Mission Property: June 10, 2016 Survey 
Differential Floor Elevations (Inches) at Basement Level B-5: June 10, 2016 Survey 
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