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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 W-· . 
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
com pliant 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\ 147041.10-301 S\WP\004ROHamburger-T-147041 .1 O.jdi_ Supplemental Transmittal_R1 .docx 

Encl. 
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Son Francisco I Soutl1ern California 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 
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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. 
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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 io 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. 
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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. 
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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" AC! 
Structural Journal, 197 4, pp.579-598 
2 Canbolat, B.A. , 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 Journal, 
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 P/S 
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 A706), 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 engineer for the original development of the building. The letter includes a pile plan 
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for the project, reproduced here as Figure 7. This pile plan indicates a numbering system for the 

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 d.ata 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 settlement for 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-3D, 

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 Paulay tests employed a loading protocol more like that of real 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 h.as 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 shall 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 Denali, 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, 
Dec 2007 
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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 for the 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. 
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Table 2- Nonlinear Acceptance Criteria 

Confined Concrete 

compressive strain, Ecu,compr a.all 

Core shear wall Reinforcing steel tensile 

Strain, Esu,Tens a.aS 

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, 8P1 

Plastic hinge rotation, 8µ1 

foundation Plastic hinge rotation, 8P1 

Building lnterstory drift ratio 

3.4.1 Core Wall and Outrigger Column Compressive Strain 

2.5% 

varies 

3.6%-S.a% 

3.a% 

varies 

a.8-0.9% 

1.0% 

3.a% 

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 . 

. 7·Chang, G.A. 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-a006. 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. 

8 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-3D 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 

9 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 othervvise meets criteria 

commonly used forthe 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 
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Figure 2. Paulay and Binney Specimen 317 

r. "' lOAl• 
f .J-{EL ~ , 

[ : ,,.,,._ 
60 6? 

i1~ d;a r:· s x lli - J 



BOO 

600 

z 400 
::. 
41 200 := 
(l. 0 ... 

Figure 3. Paulay and Binney Specimen 395 

-- --l -

~ -200 ---- -!~- ~- ~1'-'11Ji 
-400 

i ----r·-·-··--
1 . 

-600 ·------+-.... - --+·--.... ·--~----.. -~----·--r----

-800L-~-'--~~-'--~-'-~~-'---~-'-~--' 

-6 -4 -2 Q 
Drift(%) 

2 4 5 

Figure 4. Canbolat, et. al. Control Specimen 



.,, 
<C' 
s:: 
iD 
?1 
;:i:; 
(D' 
(') 
0 
::I 

0 

~ :;· 
(Q 

01 
Cl 
co 

_.!..J 

"tJ 
a 
a. 
s:: 
0 ...... o· 
::I 

:!! 
CD" 

SI':<: NOlEQ)-

·~ ~ 
"' ~ "... .., 

::i 

.... ,o/ 
~ ; : 
~ i 
"' ~ . ~ .. , 
,I I 

P!Lf. 

. 
"' 
"' ..J 

~ e; 
sl ,.., 
-~ 1 

_l 

!;'l .! '°' ;; t:=5-= J I '<'• I I - .. 
{.-.---"" 

. l 

~I 
~1 ,_ 
"' ~! 
I 

S[E: NOTE('.)-- -." 

SEE NO-le®---· \ 

B 0 )i"~ 
SJR.\'IO~ Oii 
9 ~ CEWERS 

.,_ 

{----1'-'.tr."-( _ _ ,, -c-<- 2" CLE.AA 

i 

Y/.' ~ 
s.;:r non;:@-+··-.,_'/!· ~~-'-~--1 

w 
YH.O k ------- l 

SPIRAL 'A*.- --1 ' 

1~~· )-
0

°'-~y: CHl.\IFE,~ 

~Tl"~~-® 

.sm~~ . 
Scdion wee {Ac) = 194.9() in2 
Strond U\\. Strength (i;>v) " 270.000 psi 

2 Strand Noa (Aps) ~ I}, 153 x . 8 "' 1.224 in 
Los•~• = -35,C•JO pg\ 
Preotrosn Jo¢king Force (Pl) 

Pj .. 70ll (A;>~)(fpu) ., 257 ,796 lbs 
• 26'.917 kip•/strond 

f'reotr-.s Fore• . . A/tor Los-••• (Pl} 
Pl .. ?J - (Ap~)(Los•~•) = 188,49\l lbs 

W•cth!e Pr~.olr~o..~ (lpc) ~ Pr/Pr. = 967 psi 

M.!TIE.S; 
-Q)~ONCR:;;;rr, !JIX 110.: COOT 7000 

CU[;t - O\•tRNIGHT Sl!~M CURE rm CAL TRAN 
STANDARD SPoCS. SF, C1!NI ~o~ 'l,04, 
!'"1 ~ +,5co ~·i r~ ~ r,ooo P'' 

@sm~NDS: ,;;·~ cm11.m!CIAL Cll.270 Leu.:< 
DURl'I FLUSH BOTH E!QlS, PAINT !!1>1TCM £ND \llTH EP.O:< 

@)!OENTIF!CA l!ON: PILE LEllC.:TH, C.\SllllG OAfE .!< 
JCB tlVL<a(R Sf!~LL BE MARKE~ ,\T TH?: foi' OF PILF.. 

0)L1rll!1G 'LCOPS: ClE~R A€1NFORaNG STE!:h ANil 
SlRMIO 1 •. I.OOPS ro RE!&Altl Ill PllE. 

@sPIR.-IJ.. 'lllRE: Yl11 .0 & w~.o PE'R ASlM i\62 
LAF1"£0 SPLICIES SHALt SE BD l'llRE OIA'IE'.lf.R"S 

-~llMUM. SPIRAt \\1RE /l.T s~ue<:s ~NO /ff ENDS 
SHAU. 8£ TERMINATED BY 135" HOOK \\11H A s· lJ.IL 
HOOKED ARC\JllD A LmlGITUOltlAL sm~ND OR REBAfl', 
(000* JO" FOR 1111.0 CR MINIMUM 2 \\RAPS) 

@CUT-Off: 10 FT <:U1-0fi' PRO'i10EO. 

Q)AEDM5; ~SThf A-015 OR A7C6 
4 JI'~ • (23' o· + .,.. o· l\XIDIDEO). 

@FLEKfUBE: 4 ill H'." x ,,. ~· 
. FOR 4 jO OOY.tl.S. DO\\!LS s"~LL m: WBEDnEll 

MIMIUM 7' 6" 11110 fLt;;>rnJ!l~ 111111 ?,too Psi GRCUT. 

@Dl1~~1~;a:.R;. ': s~~:i:~i'1,11C> REBAl'IS 1'T TCP o: 
F1tE. S1'lANOS MAY BE ~RC ro F' r 'ltl10 Fl.I.I: CA~. 
F\d>ARS SfMLL BE BEN1 TO SHNl>ARD HO-~K 9Y 
OlHE:RS . 

J;<:rE-· c~ 
~~~1 NF.W~ INF. PH: 920/1~4-"49< 
,l.tinoCH, CA ~SO) FJ.:k 1J2:t/'1~ +-::i tit.C. 

. ... "''"" MLE!l!CA.'! I'ILEOPJ'fll/0 ··co. me 
1~· SQIJAAE P/S CCilCll8£ .PILE CETAA..5 

PROOUCTION PILE 
::301 . . MISSION . STREET 

l==1 j l==l SAN FRANCISCO, CALIFOANIA 
' • . """'" at: D".I I ... '" OG/l&/05 [S>liii I r<L•/. 

l •r,. I ri.r.u . w 1.----J D-Ci:.,.c;n P't." I . I Jl'P. I . 
.. ,\ I 

BO llJ1 . 5_68 I 7 I~ 



"T1 
tCi' 
c: 
@ 
?' 

" n;· 
0 
0 
:l 

0 

~ ;· 
cc 
01 
O'> 
00 

_& 
:l 
Q. 
r;· 
Ol s .., 
"'C 

CD" 

st:E uorr®'--:-... 

SE£ t!orr:®~ 

-- 1' 
~~g 
~6~~ 
"t-i.:c~t; 

~'"' '1 
-;' :;! 
':l~o: 

.1 -~fiZ\ 
v 

2L, 
~a 
H'< 

""!!; tt·,,,.. ~~,-- ;! 

:: '-.t! -~r i 
>: ! 
o l 
~ i 
&~ ~. 

1 ~ 
:g l 
~v 
:f J 
C l 
.• I 
~ I 

I 
i 

I 

0 
., .., 
,. 
1iil 
w 

;) 
o! 
~ 

"' 
"' '; 

._____.,_ 
• I .,. . 
n1 -
_, ·i 

~ ! 
".., 

~ 
u 
5 
u 
0 
.; 
:> 

~' 
"' - ,iu ., 
q .. 
:;. 

------>.. 
~ 1 :.. ') 

"'"' y 
~-

I 
i 

, I 
;-.! 1 

:r. i 
~ l 
LJ ' _, [ ,_ 
~ 
u 

SEE UOT<:0}~-

\ 
SEE tmrE@) - -._ . " 

"-. r,: ··-· . --,~'-
't\'I 1.0 ft:) I " $PIR~:. WIKE. - L. (~JI- ~ -~ -+-~ ~~ 
a c ~~·~ 

srP.AHOS on 
9"11 CENTF..llS 

/ ---
SECTION® 
~ ~T.S -

" HY." r-<- z• Clf,\R 

--=--~ ScE l<OTEG)-1··., 'C' 
()) 

--~ J 
WM r--·- . sP.. •~L 111R~.-~ n1;· ____ J " ··- t;· crw.1r:.R 

SECTIOJ~ © 
r.r.i.:.o N.':'.:. .. 

I 

.:lJJ?J;SSJ.tiLJ~' C!!LJ,TIQ,'!S· 
S<tclion Ar9a (~c) = 194.90 In< 
Slrrmd U\I, Strongth {fpu) = 270,000 pol 

2 Strand Area (Ap5) = ·D.153 • 8 a 1.22+ ;n 
Lo:;:;o3 .... :35,0CO ;t~I 

Pre!ltres:i ,Jockin~ Toren (PJ} 
PJ - 70% (.~po)(fpv ) ~ 257,796 Ibo 

~ 28.917 k;ps/r.trnnd 
P1e~trtts~ Forcl!I Aiter lo:-;30~ (?f) 

Pl ~ Pj - (~.p3)(Loooo•) = 1B8,496 Ibo 
£ffecU\'e Pro>tr<>< (fpo) = Pf/Iv:. ~ 967 ps; 

~ 
0~0tlCllc'J£: t.llX l<O.: COOT 7000 

Ct.IRE - f.)~'ERtm~H STEA~ CURE Fm CAlTRAN 
ST/.IID~RO S?CCS. SECTICN W- 7,0~ . 

··- -

\ 

fci ~ ~.so:; P•I 1'r. - 7,ooo ?"1 

G)snw'11Js: Jr•· r.r.MMERW!. GR.270 LOLA:< . 
DURN FLUSJI BOTn ENDS. PAINT BOTIOOJ DlD ·;,rn1 EPOX\l 

Q}DEN11FICA ncr>: PILE L£1<·3JH, CASTING o~ TE l< I 
JCB llU\IBER s;-1ALL e:: MA!lKED AT lTIE TOP or ?>...£, l 

~!.IFT'IG ~GO?'S; CLEAR RE!Nr-CRONG sn:n A.'lO 
S1FIAHll i·, LOOPS TO lll:>J ... 111 Ill PIU:. 

@srJR.AL 'MRE:. '\'11'. 0 & 'lt14, 0 P'ER ..\5TM MJ2 
L>PP!:D SPlJCICS SllA!.L OE SJ \\IRE DIMAf.TIJIS 
Mrnl~!UM. SPIRAL 1•1RF. ... T SPUCC~ ~ID Al rnos 
SH~ll ()£ TER\llN~TCD BY 1~5' HOCK ·~Hf< A C TNL 
llOOKED ARClJNO A LCNCl1UDINAL 5mMID Cll RE!)AR. 
(w.:o- .Jo· F!iR Wll.O OR MltllMUI! 2 l~APS) 

@)CIJT- Cf'f, 20 n CUl- OfF fl'RQ•,1crn. 

(JRrDARS; ASTM A615 OR ... 706 
4 ii~ • (JJ' o· + 4' o· E~TEllCW), 

@F1.EXIU9(: ~ <l i~· X 27' 5• 
f Cfl 4 fO C<JY1".LS. D0\\1'15 SHAU. BE EJJBEODED 
IJJMIUIA 7' 6" INTO flEXTUBE \\11l1 'l,coa p:;J GRCUT . 

G)~~.~~1:1:.R;. A~~ s~~r\~~~AND ·RLBAHS -" ' iCf' et 
PILL SffiNit'S MAY BE •RC TD f1T INTO PILE CA? 
RE8~RS SH~l,I, B[ ernT TO ~TA~O~RO H()(;K BY 
on1ms. 

~IJ=<; -- Q Q~ 
3-!iiS I 'MLJIOO A\'t Prl: 02:i/1!04-i14U~ 
nlTY.lCH. CA Q-4500 r.tx: !J25/T!o4--0GH 

nt DR.\t.Jl: '-llLRICA.'I PlL!:DIUVlllG CU, [!IC 

14" "~0.IP.E P /S COllCRETE PILE C£TIJ~S 
11"-.JDICATOR PILE 
~01 MISSION STREE , 

SAN f'RAl,!CISCO, CAUFORNIA 

H -::-+-- 0;;.l.frM U°"; D'J I""'" 05/16/05 f"' ":'.J "'"· 
1°0 

"" 568 8 ~J\ t..:£•"@ !11 . ! ... r., !Wt ~ "''· 



Figure 7. Pile Plan (Treadwell & Rollo) 
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Figure 8. Estimated Ultimate Long Term Static Axial Pile Capacity (SAGE) 
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Outrigger coupling beam 

Figure 12. Outrigger Elevation Showing Coupling Beams 
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Figure 25. Residual Story Drift East-West Response 
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Translation Model 
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Figure 31. Demand to Capacity Ratios, Outrigger Coupling Beam Rotation, Fixed Translation Model 
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Figure 32. Demand to Capacity Ratios, Concrete 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 38. Peak North-South Pile Lateral Displacement Demand from seven Ground Motions 
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APPENDIX A 

PILE DRIVING RECORDS 



TABLEl 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California -· 

r---:~,s;F""'-'-~·~·~~~;~,&:····~ ;~;,~~1~-;~!t#:f fr~,:·~;·~~~£, J · .... •· . ·. ··~·: = 

- : ~ :~ ~-. " . -~ · 
:.;., 

l-1 I 24 I 10/31/05 I 68 I 5 I -21.90 -23.25 I -91.3 I ·1.4 I 24 I 20 I 21 I 20 I 5-3" IPDAperfonned 
I-2 34 10/31105 67 -21.90 -24.00 -91.0 -2.1 24 I 19 I 18 I 19 I 15 IPDApmonno:! 
l-3 44 10/31/05 67 -21.90 -26.50 -93.5 -4.6 24 I 31 I 27 I 24 I 21 IPDA&CAPWAPpmonmd 
1-4 L84 10/31/0S 70 -21.90 DNO; DNO' DNO' PDAperfonned, T&Rdidnot observe the final 14 feet of driving: 

I-5 194 11/04/05 67 -21.90 -25.00 -92.0 -3 .1 32 I 28 I 26 I 22 I 27 

I-6 231 10/31/05 67 5 -21.90 -26.00 -93.0 -4.1 62 I 76 I 80 I 32 I 24 IPDA&CAPWAPpcrfonmd 

1-7 337 11104/05 68 -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 -21.90 -24.00 -107.0 -2.1 18 I 17 I 18 I 17 I 18 IPDA&CAPWAPpetfonned 
I-9 382 11/02/05 67 10 -21.90 -25.30 -92.3 -3.4 30 I 19 I 22 I 24 I 8-3" 

1-10 472 11/03/05 70 -21.90 -13.80 -83.8 8.1 38 I 31 I 40 I 68 I 100-10" 
I-11 510 11/04/0S 68 -32.90 -24.50 -92.5 8.4 69 I 38 I 40 I 32 I 14-6" 
1-12 477 10128/05 67 20 -21.90 -21.70 -88.7 0.2 34 I 50 I 58 I 50 I 40-8" 

I-13 523 11/03/05 70 -21.90 -23.30 -93.3 -1.4 47 I 18 I 24 I 21 I 8-4" IPDA&CAPWAPp<rlonnol 
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 -21.90 -5.50 -83.5 16.4 14 I 36 I 37 I 62 I 90-6" 
1-16 727 ll/03/05 73 -21.90 -25.30' -98.3 -3.4 20 I 18 I 16 I 15 I 7-4" 

1-17 653 11/04/05 73 -21.90 -10.80 -83.8 II.I 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 I 50 I 48 I 50 I 79 I 95-10" IPDAp<rlonno:I 

1-19 790 10/27/05 82 -21.90 -20.00 -102.0 1.9 I 16 I 15 I 13 I 13 I 14 

I-20 795 11/03/05 80 -21.90 -2.80 . -82.8 19.1 I 23 I 20 I 39 I 70 I 92-10" IPDA&CAPWAPp<rlormol 

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

I-22 903 02/22/06 78 20 -21.90 -22.00 -100,0 -0.1 I 15 I 24 I 16 I 11 I L2 

I-23 909 02122/06 83 20 -21.90 -16.50 -99.5 SA· - 1 17 I 13 I 11 I 12 I 6-6" . 

I-24 915 02122106 . 75 20 -21.90 -22.00 -97.0 -0.1 I 22 I 17 I 17 I 16 I 15 
1-25 922 02122/06 73 20 -21.90 -22.00 -95.0 -0.1 13 I 13 I 13 I 14 15 

13 03/01/06 50.1 15 -21.90 -21.90 -72.0 0.0 31 I 32 I 38 I 43 28-9" 

2 . 12 03/01/06 50.l 15 -21.90 -21.00 -71.l 0.9 LS I 26 I 34 I 30 72 
35 03/01/06 50.1 15 -21.90 -21.90 -72.0 0.0 23 I 36 I 34 I 33 20-6" 

4 56 03101106 50.1 15 -21.90 -21.90 -72.0 0.0 20123128129 29 
57 03/01/06 50.1 15 -21.90 -21.90 -72.0 0.0 18 I 25 I 31 I 33 27 

03/01/06 50.1 -21.90 -21.90 -72.0 0.0 31 I 30 I 44 I 50 29-9" 

2 03/01/06 50.1 10 -21.90 -21.90 -72.0 0.0 13 I 20 \ 33 I 44 49 

25 03/02/06 50.I 10 -21.90 -21.90 -72.0 0.0 22 I 30 I 40 I 48 23-611 

03/02/06 50.1 10 -21.90 -21.00 -71.l 0.9 · 13 I 13 I 28 I 38 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 !Final blowcourrt < 21 bill, capacity ~260 kips· seeres•ilce of pile #393 (313l/06) 

11 351 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 17 I 16 I 16 I 12 11 I Final blowcount< 2 l blft, capacity~ 260 kips - sec res<ril<o of pile #393 (3131/06) 

12 352 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 15 I 13 I 14 I 11 12 !Final blowoount< 21 b/ft. capacity is 260 kips -see restrilce of pile #393 (3131/06) 

13 307 03102106 56.l 10 -21.90 -21.90 -78.0 Q,Q 20 I 16 I 16 I 15 13 I Final blowcount< 2l b/ft, capacity is260 kips· sceres<ril<o ofpile#393 (3/31/06) 

14 308 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 29 I 24 I 25 I 21 14 !Final blowcount < 21 blft, capacity is 260 lcips - &eer<strike of pile #393 (3131106) 

15. 309 03/02/06 56.1 10 -21.90 -21.90 -78.0 0.0 26 I 24 I 18 I 20 18 I Final blowcount< 21 bill, capacity~ 260 lcips • soH<strike ofpile#393 (3131/06) 

16 689 03/02/06 61.1 10 -21.90 -21.90 -83.0 0.0 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 

LS 661 03/02/06 6l.l 10 -21.90 -21.90 -83.0 0.0 6 I 8 I 12 I. 34 28-6" 

19 690 03/02/06 6l.l 10 -21.90 -21.90 -83.0 0.0 71819126 28 
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20 662 03102106 61.l 15 -21.90 

21 691 0310.2/06 61.l 15 -21.90 

22 663 03102106 61.1 IS -21.90 
23 636 03102106 6Ll 15 -21.90 

24 637 03102106 61.l 15 -21.90 

25 14 03103/06 50.1 15 -2190 

26 15 03/03/06 50.1 15 -21.90 

27 16 03/03106 50.1 15 -21.90 

28 36 03/03/06 50.l 15 -21.90 
29 37 03103106 50.1 15 -21.90 
30 38 03103106 50.1 15 -21.90 

31 58 03/03/06 50.1 15 -21.90 

32 59 03/03/06 50.1 15 -21.90 

33 60 03/03/06 50.l 15 -21.90 

34 17 03/03/06 50.1 15 -21.90 

35 39 03/03/06 50.l 15 -21.90 
36 61 03/03/06 50.1 15 -21.90 

37 18 03/03/06 50.l 15 -21.90 
38 40 03/03/06 50.1 15 -21.90 

39 592 03/03/06 61.l 10 -21.90 

40 566 03/03/06 61.1 10 -21.90 

41 540 03/03/06 61.1 10 -21.90 

42 497 03/03/06 61.1 JO -21.90 

43 471 03/03/06 61.1 10 -21.90 

44 445 03/03/06 61.l 10 -21.90 

45 593 03/03/06 61.1 10 -21.90 

46 567 03/03106 61.l 10 -21.90 

47 541 03/03/06 61.1 10 -21.90 
48 49& 03/03/06 61.1 10 -21.90 

49 446 03/04/06 61.1 10 -21.90 

50 447 03/04/06 61.1 10 -21.90 

51 473 03/04/06 61.1 10 -21.90 

52 499 03/04/06 61.1 10 -21.90 
53 542 03/04/06 61.l 10 -21.90 

54 568 03/04/06 61.l 10 -21.90 

55 594 03/04/06 61.1 10 -21.90 

56 717 03/04/06 61.1 10 -21.90 

57 762 03/04/06 61.1 10 -21.90 

58 788 03/04/06 61.1 JO -21.90 

59 789 03/04/06 61.l 10 -21.90 

60 763 03/04/06 61.1 10 -21.90 

61 718 03/04106 61.1 10 -21.90 

62 764 03/04/06 61.1 10 -21.90 

63 719 03/04106 61.1 10 -21.90 

3157.04 

TABLE! 
Indicator tmd Production Pile Summary 

301 Mission Street 
San Francisco, Callforuin 
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~~1!~1~.=E:~~ .j"~,-~~~i'..~ h:§J;,~:: , ... 
-21.90 -83.0 0.0 7191!01 22 
-21.30 -82.4 0.6 9 1 111231 57 
-21.90 -83 .0 0.0 12 I 18 I 49 I 25-6" 
-21.90 -83 .0 0.0 7 1 10 1 13 1 281 29 
-21.90 -83.0 0.0 7 I 7 I 14 I 30 I 21-6" 
-21.90 -72.0 0.0 17 I 27 I 34 I 32 I 20-6" 
-21.90 -72.0 0.0 31 I 34 I 50 I 48 I 28-6" 
-21.90 -72.0 0.0 26 I 39 I 46 I 42 I 47 
-21.90 -72.0 0.0 18 I 30 I 34 I 46 I 19-6" 
-21.90 -72.0 0.0 28 I 37 I 39 I 43 I 44 
-21.90 -72.0 o.o 30 I so I 53 I 58 I 33-6" 
-21.90 -72.0 0.0 20 I 32 I 36 I 34 I 18-6" 
-21.90 -72.0 0.0 22 I 34 I 38 I 37 I 36 
-20.90 -71.0 1.0 22 I 30 I 46 I 43 I 61 
-21.90 -72.0 0.0 21 I 39 I 44 I 41 I 47 
-19.90 -70.0 2.0 85 I 77 I 79 11201 70-6" 
-20.90 -71.0 1.0 27 1 33 1 52 1 52 1 63 
-21.90 -72.0 0.0 45 I 34 I 57 I 53 I 13-3" 
-19.90 -70.0 2.0 42 I 29 I 44 I 60 I 40-6" 
-21.90 -83.0 0.0 11 I 12 I 11 I 17 I 32 
-21.90 -83.0 0.0 10 I 10 I 11 I 15 I 30 
-21.90 -83.0 0.0 6 1 719 1 121 29 
-21.90 -83.0 0.0 7 I 9 I 10 I 27 I 36 
-21.90 -83.0 o.o 7 I 8 I 11 I 14 I 40 
-21.90 -83 .0 o .. o 7 I 9 I 24 
-21.90 -83.0 0.0 10 I 13 I 18 I 31 I 66 
-21.90 -83 .0 0.0 7 I 9 I l o I 22 I 40 
-21.90 -83.0 0.0 9 I 16 I 28 I 66 
-21.90 -83 .0 o.o 9 I l1 I 16 I 46 
-21.90 -83 .0 0.0 11 I 22 I 36 
-21.90 -83.0 . 0.0 7 I 15 I 32 
-21.90 -83 .0 0.0 9 I 13 I 51 

-21.90 -83.0 0.0 10 I 31 I 60 
-21.90 -83.0 0.0 7 I 11 I 12 I 35 I 58 

-21.90 -83.0 0.0 9 I 9 I 18 I 33 I 38 
-21 .90 -83.0 0.0 9 I 10 I 17 I 30 I 34 
-21.90 -83.0 0.0 7 I 16 I 30 I 36 
-21.90 -83.0 0.0 10 I 19 I 31 I 44 
-21.90 -83.0 0.0 7 I 14 I 30 I 54 
-21.90 -83.0 0.0 20 I 35 I 50 
-21.90 -83,0 0.0 13 I 26 I 48 

-21.90 -83.0 0.0 16 I 34 I 49 
-21.90 -83.0 0.0 7 I 15 I 30 I 51 
-21,90 -83.0 0.0 10 I 21 I 37 I so 
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TABLEl 
Indicator and Production Pile Summary 

301 Mission Street 
San Francisco, California 

~:~~~rJ6~~~ ,~~~f~~~~Jr~l~,~~llliJ ~~~ii iii~~~~ .... 
64 62 03/04/06 50.1 15 -21.90 -19.90 -70.0 
65 I 4 I 03/04/06 50.1 I 15 I -21.90 I -21.90 I -72.0 I o.o I 27 I 28 I 31 I 36 I 35 
66 I ·; 5 I 03/04/06 I 50.1 I 15 I -21.90 I -21.90 I -12.0 I o.o I 22 I 22 I 25 I 27 I' 28 
67 I 6 I 03/04/06 I 50.1 I 15 I -21.90 I -21.90 I -72.0 I o.o I 22 I 26 I 29 I 23 I 18-9" 
68 I 7 I 03/04/06 I 50.l I 15 I -21.90 I -21.90 I -72.0 I o.o I 21 I 25 I 30 I 30 I 27 
69 I 8 I 03/04/06 I so.r I 15 I -21.90 I -21.90 I -72.0 o.o I 21 I 29 I 26 I 29 ·1 26 
10 I 9 I 03/04/06 I 50.1 I 15 I -21.90 I -21.90 I -12.0 o.o I 25 I 29 I 24 I 30 I 26 
11 I 10 I 03/04/06 I 50.l I 15 I -21.90 I -21.90 I -72.0 o.o I 17 I 26 I 30 I 34 I 32 
72 I 11 I 03/04/06 I 50.l I 15 I -21.90 I -19.40 I -69.5 2.5 I 27 I 24 I 39 I 61 I 32-6" 
73 I 26 I 03/04/06 I 50.l I 15 I -21.90 I -21.90 -72.0 I o.o I 21 I 34 I 40 I 41 I 19-6" 
74 I 48 I 03/04/06 I 50.1 . · I 15 I -21.90 I -21.90 -72.0 I o.o I 19 I 26 I 33 I 31 I 14-6" 
75 I 27 I 03/04/06 I 50.1 I 15 I -2!.90 I -21.90 -12.0 I o.o I 20 I 31 I 41 I 44 I 21-6" 
76 I 49 I 03/04/06 I 50.! I 15 I -21.90 I -21.90 I -72.0 I o.o I 14 I 26 I 38 I 40 I 44 
77 I 28 I 03/04/06 I 50.l I 15 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 50.1 15 I -21.90 I -21.90 I -72.0 I o.o I 14 I 29 I 36 I 38 I 24-6" 
79 29 03/04/06. 50.1 15 -21.90 -21.90 -72.0 0.0 30 I 41 I 46 I 44 32 

80 51 03/04/06 50.1 15 -21.90 -21.90 -72.0 0.0 15 I 31 I 37 I 37 36 

81 30 03/04/06 50.1 15 -21.90 -21.90 -72.0 0.0 30 I 50 I 45 I 39 17-6" 

82 52 03/06/06 50.1 15 -21.90 -21.90 -72.0 0.0 25 I 34 I 32 I 35 33 
83 31 03/06/06 50.l 15 -21.90 -21.90 -72.0 0.0 20 I 30 I 37 I 35 32 

84 32 03/06/06 50.l 15 -21.90 -21.90 -72.0 0.0 38 I 39 I 35 I 41 15-6" 

85 33 03/06/06 50.1 15 -21.90 -21.90 -72.0 0.0 28 I 40 I 38 I 40 40 

86 53 03/06/06 50.l 15 -21.90 -21.90 -72.0 0.0 23 I 32 I 31 I 32 15-6" 

87 54 03/06/06 50.1 15 -21.90 -21.90 -72.0 0.0 16 I 29 I 35 I 36 36 

88 55 03/06/06 50.1 15 . -21.90 -21.90 -72.0 0.0 31 I 44 I 57 I 39 20-6" 

89 19 03/06/06 50.1 15 -21.90 -21.90 -72.0 0.0 30 I 39 I 35 I 35 42 

90 20 03/06/06 50.1 l5 -21.90 -21.90 -72.0 0.0 31 I 39 I 45 I 44 47 

91 402 03/06/06 61.l JO -21.90 -21.90 -83.0 0.0 9 I 9 I 13 I 30 3-111 !Final blowcount < 21 bl.ft, capacity is 260 kips - soo restrike ofpile11393 (3131/06) 

92 376 03/06/06 61.l 10 -21.90 -21.90 -83.0 0.0 81719113 15-911 I Final blowcount < 21 b/ft, capacity is 260 kips- see restriko ofpilc11393 (3/31/06) 

93 377 03/06/06 61.l 10 -21.90 -21.90 -83 .0 0.0 II I 10 I 10 I 14 21 

94 . 403 03/06/06 61.l 10 -21.90 -21.90 -83.0 0.0 l3 I 11 I 11 I 25 18-6" 

95 378 03/06/06 61.l 10 -21.90 -21.90 -83.0 0.0 10 I 10 I 9 I lo 14 IFiDal blowcount <21 b/ft, capacity~ 260 kips - see resttike ofpile#393 (3/31/06) 

96 404 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 ll I 9 I 10 I 22 13-5" 

97 924 03/06/06 61.l JO -21.90 -21.90 -83.0 0.0 7 I 9 I 17 I 22 l3-6" 

98 902 03/06/06 61.1 JO -21.90 -21.90 -83.0 0.0 11 I J2 I 17 I 26 ll-5" 

99 880 03/06/06 61.1. 10 -21.90 -21.90 -83.0 0.0 11 I 9 I 15 I 18 4-111 

100 858 03/06/06 61.1 10 -21.90 -21.90 -83 .0 0.0 811017110 10-6u !Final blowcount < 21 b/ft, capacity is 260 kips - see restrikc ofpilel/393 (3/31106) 

101 836 03/06/06 61.l 10 -21.90 -21.90 -83.0 0.0 71917111 15-11" !Final blowcounl < 21 b/fl, capacity is 260 kips - see rcsttike ofpile#393 (3/31/06) 

102 814 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 10 I 18-9" 

103 925 03/06/06 61.1 10 -21.90 -21.90 -83.0 o.o 17 I 26 I 5-1" 

104 926 03/06/06 61.l 10 -21.90 -21.90 -83.0 o.o 10 10 I 25 I J3-6" 

105 904 03/06/06 61.1 JO -21.90 -21.90 -83.0 0.0 12 I 12 I J2 I 18 I J3-5" 

106 881 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 10 I 12 I 9 I 13 I 20-10" 

107 882 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 11 I 13 I 14 I 33 I 29-6" 
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JD9 21 03/07/06 50.1 IS -21.90 

110 22 03/07/06 50.J 15 -21.90 

111 43 03/07/06 50.l IS -21.90 

112 42 03/07/06 SO.I 15 -21.90 

113 41 03/07/06 SO. l JS -21.90 

114 63 03/07/06 50. l 15 -21.90 

llS 64 03/07/06 SO.I 15 -21.90 

116 6S 03/07/06 SO.l 15 -21.90 

117 66 03/07/06 50.J lS -21.90 

118 281 03/07/06 50.J 15 -21.90 

119 236 03/07/06 50.1 15 -21.90 

120 208 03/07/06 50.J 15 -21.90 

121 180 03/07/06 50.1 15 -21.90 

122 154 03/07/06 50.J 15 -21.90 

123 860 03107/06 61.l 10 -21.90 

124 837 03/07/06 61.l IO -21.90 

125 838 03/07/06 61.l IO -21.90 

126 81S 03/07/06 61.1 IO -21 .90 

127 816 03/07/06 61.l 10 -21.90 

128 927 03/07/06 61.1 JO -21.90 

129 928 03/07/06 61.1 JO -21.90 

130 924 03107/06 61.l IO -21.90 

131 930 03/07/06 61.l 10 -21.90 

132 931 03/07/06 61.J 10 -21.90 

133 932 03/07/06 61.l 10 -21.90 

134 933 03/07/06 61.l 10 -21.90 

13S 934 03/07/06 61.l 10 -21.90 

136 912 03/07/06 6l.l 10 -21.90 

137 9ll 03/07/06 61.l 10 -21.90 

138 910 03/07/06 61.l JO -21.90 

139 908 03107/06 61.1 10 -21.90 

140 907 03107106 61.1 10 -21.90 

141 906 03107106 61.l 10 -21.90 

142 90S 03/07106 .61.1 10 -21.90 
143 . 282 03/08/06 SO.I lS -21.90 

144 237 03108/06 50.1 15 -21.90 

J4S 209 03/08/06 SO.I 15 -21.90 

146 181 03108106 50.J JS -21.90 

147 283 03108/06 50.J 15 -21.90 

148 238 03108/06 50.J lS -2L90 

149 210 03108/06 SO.I IS -21.90 

lSO 182 03108/06 SO.I 15 -21.90 

!SJ 155 03108106 50.J '15 -21.90 
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-20.90 
-19.90 
-19.90 
-20.40 

-19.90 
-19.90 
-19.90 
-20.90 
-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 
-21.90 
-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 
-21.90 
-21.90 
-21.90 
-21.90 
-21.90 

TABLE I 
Indicator nnd Production Pile Summary 

301 Mission Street 
S.n.n Francisco, California 

,3:;;:'1:1~;;~~j~:j 
.. feet) · . 

· ···. :·· l 

16 7-3 11 

-71.0 1.0 24 I 26 I 39 I 41 62 
-70.0 2.0 26 I 34 I 47 I 80 37-6" 
-70.0 2.0 44 I 34 I 47 I ·53 67 
-70.5 l.5 28 I 31 I 43 I .so 70-6" 
-70.0 2.0 32 I 41 I 58 I 66 2S-3" 

-70.0 2.0 55 I 42 I 51 I 74 90 
-70.0 2:0 42 I 56 I 86 1117 31-3" 

-71.0 1.0 27 I 40 I 46 I 64 63 
-70.0 2.0 26 I 34 I 63 I 65 40-6" 
-72.0 o.o· 16 I 20 I 23 I 30 30 
-72.0 0.0 23 I 26 I 23 I 30 29 
-72.0 0.0 33 I 27 I 29 I 27 14-6" 
-72.0 0.0 30 I 30 I 2s I 30 30 
-72.0 0.0 2s I 30 I 26 I 37 29 
-83.0 0.0 9 I 10 I IL I 25 34-9" 
-83.0 0.0 11113111122 14-4" 
-83.0 0.0 6 I s I 5 I 31 32-9" 
-83.0 0.0 8 I IO I IO I 23 26-9" 

-83.0 0.0 9 I ll I 14 I 37 42-9" 

-83.0 0.0 7 I 11 I 12 I 14 17-6" 
-83.0 o.o 7 I 8 I 31 I 46 67 
-83.0 0.0 7 I 12 I 21 I 46 53 

-83.0 o.o 6 I 11 I 26 I 37 18-3" 
-83.0 0.0 7 1131 28 1 45 19-3" 
-83.0 0.0 9 I 14 I 20 I 24 7-2 11 

-83.0 . 0.0 4 I 10 I 22 I 21 20~9 11 

-83.0 0.0 10 I IS I 20 I 2s 9-3" 

-83.0 o.o 13 I 22 I 39 21-6" 
-83.0 0.0 7120142 36-6" 
-83.0 0.0 17 I 40 53 
-83.0 0.0 7 I 19 I 26 I 40 I 47-10" 

-83.0 0.0 7 I 12 I 29 I s8 I 70-9" 
-83.0 o.o 14 I 22 I 49 I 42-9" 

-83.0 0.0 11 I 9 I 12 I 31 I S4 

-72.0 0.0 16 I 2s I 21 I 24 I 31 

-72.0 0.0 31 I 3.2 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 40 I 40 I 41 I 20-6" 

-72.0 0.0 241241301261 32 
-72.0 0.0 33 I 3S I 38 I 44 I 17-6" 
-72.0 0.0 40 I 4R I 341 42 I 38 
-72.0 0.0 62 I S7 I 54 I 47 I 2S-6" 

-72.0 0.0 40 I 35 I 38 I 39 I 42 
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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 50.1 15 -21.90 

158 .91 03/08/06 50.l 15 -21.90 

159 23 03/08/06 50.l 15 -21.90 

160 45 03/08/06 50.l 15 -21.90 

161 883 3n &318106 61.1 10 -21.90 

162 884 03/08/06 61.1 10 -21.90 

163 885 03/08/06 61.l JO -21.90 

164 886 03/08/06 61.1 10 -21.90 

165 887 03/08/06 61.l 10 -21.90 

166 888 03/08/06 61.l 10 -21.90 

167 889 03/08/06 61.l 10 -21.90 

168 890 03/08/06 61.1 10 -21.90 

169 891 03/08/06 61.1 10 -21.90 

170 892 03/08/06 61.1 10 -21.90 

171 913 03/08/06 61.l 10 -21.90 

172 893 03/08/06 61.l 10 -21.90 

173 914 03/08/06 61.1 10 ·-21.90 

174 935 03/08/06 61.l 10 -21.90 

175 936 03/08/06 61.l 10 -21.90 

176 937 03/08/06 61.1 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 61.1 10 -21.90 

180 941 03/08/06 61.1 10 -21.90 

181 942 03/08/06 61.1 10 -21.90 

182 943 03/08/06 61.l 10 -21.90 

183 944 . 03/08/06 61.1 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.l 15 -21.90 

187 .47 03/09/06 50.l 15 ·21.90 

188 ~9 03/09/06 50.1 15 -21.90 

189 945 03/09/06 61.1 -21.90 

190 894· 03/09/06 61.l 10 -21.90 

191 895 03/09/06 61.l 10 -21.90 

192 896 03/09/06 61.1 10 -21.90 

193 917 03/09/06 61.1 10 -21.90 

194 897 03/09/06 61.l 10 -21.90 

195 918 . 03/09/06 61.1 10 -21.90 

3157.04 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

-20.40 

~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 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

-2 11-90 

-21 .. 90 

-2 ~. 90 
-2L90 

-21.90 

-21.90 

-20.40 

-21.90 

-20.40 

-19.90 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

-21.90 

TABLE! 
Indicator and Production Pile Summary 

301 Mission Street 
San Francis.co, California 

48 I 54 I 26-6" 

-72.0 0.0 34 I 34 I 35 I 40 I 35 

· -72.0 0.0 45 I 47 I 38 I 36 I 18-6" 

-72.0 0.0 32 I 32 I 38 I 32 I 15-6" 

-72.0 o.o 38 I 40 I 46 I 44 I 21-6" 

-72.0 0.0 38 I 43 I 55 I 57 I 44 

-70.5 1.5 12 I 24 I 38 I 44 I 40-6" 

-72.0 0.0 28 I 42 I 42 I 41 I 22-6" 

-83.0 0.0 12 I 9 I 15 I 40 I 62 

-83.0 0.0 11 I 24 I 45 I 61 

-83.0 0.0 17 I 30 I 43 I 36-9" 

-83 .0 0.0 16 I 38 I 51 I 46-6" 

-83 .0 0.0 13 I 30 I 52 I 48-10" 

-83.0 0.0 14 I 32 I 51 I 23-3" 

-83.0 0.0 IO I 29 I 45 I 49-9" 

-83.0 .0.0 15 I 35 I 51 I 49-7" 

-83.0 0.0 8 I 13 I 35 I 53 
-83.0 0.0 11 I 33 I 36 I 18-5" 

-83.0 0.0 6 I 7 I 24 I 50 I 24-5" 

-83.0 0.0 10 I 9 I 18 I 34 I 22-6" 

-83.0 0.0 7 I 8 I 16 I 36 I 46 

-83.0 0.0 17 I 42 I 54 
-83.0 0.0 14 I 32 I 41 6-1" 

-83.0 0.0 11 I 28 I 39 8-2" 

-83.0 0.0 11 I 10 I 22 I 35 13-4" 

-83.0 0.0 9 I 12 I 15 I 27 30-9" 

-83.0 0.0 7111111125 34 

-83.0 0.0 9 I 9 I 14 I 26 37 

-83.0 0.0 9112125132 ll-5" 

-83.0 0.0 13125129 15-6" 

-83.0 0.0 IO I 13 I 26 I 33 14-4" 

-72.0 0.0 28 I 35 I 37 I 48 38 

-70.5 1.5 20 I 35 I 54 I 57 35-6" 

-72.0 0.0 30140134148 40 

-70.5 1.5 15 I 25 I 28 I 39 I 36-6" 

-70.0 2.0 13 I 14 I 39 I 44 I 40-6" 

-83.0 0.0 8 I II I 32 I 46 I 34-6" 

-83.0 0.0 6 . I 10 I 13 I 30 I 39-11" 

-83.0 0.0 10 I 22 I 41 I 32-6" 

-83 0.0 7 I 10 I 23 I 37 I 31-6" 

-83.0 0.0 8 I 14 I 25 I 51 I 10-2" 

-1!3.0 0.0 11 I 30 I 45 I 13-2" . 

-83.0 0.0 7 I 9 I 21 I 32 I 36-9" 
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196 898 03/09/06 61.1 10 -21.90 -21.90 -83.0 o.o 17 I 37 4S-9" 
197 919 03/09/06 61.1 10 -21.90 -21.90 -83.0 0.0 16 I 26 42 
198 916 03/09/06 61.1 10 -21.90 -21.90 -83.0 o.o 11 I 31 47 

199 920 . 03/09/06 61.l 10 -21.90 -21.90 -83.0 o.o 10 I 26 I 41 6-1" 

200 899 03/09/06 61.1 10 -21.90 -21.90 -83.0 0.0 11123142 27-6" 
201 921 03/09/06 61.1 IO -21.90 -21.90 -83.0 0.0 11 I 2s I 37 47 
202 900 03/09/06 61.1 JO -21.90 -21.90 -83.0 0.0 7 I 9 I 23 I 36 9-2" 

203 923 03/09/06 61.l 10 -21.90 -21.90 -83.0 0.0 9. I JO I 35 I s5 24-5" 
204 901 03/09/06 61.l 10 -21.90 -21.90 -83.0 0.0 7 I 17 I 36 48 
20S 183 03/10/06 SO.l lS -21.90 -21.90 -72.0 0.0 54 I 43 I 50 I 41 25-6" 

. 206 157 03/10/06 50.1 lS -21.90 -21.90 -72.0 0.0 34 I 36 I 31 I 44 38 

207 114 03/10/06 50.l 15 -21.90 -21.90 -72.0 0.0 48142153143 18-6" 

208 92 03/10/06 50.1 20 -21.90 -21.90 -72.0 0.0 29 I 39 I 37 I 44 36 

209 70 03/10/06 50.1 20 -21.90 -21.90 -72.0 0.0 30 I 34 I 56 I 48 30-6" 

210 71 03/10/06 50.1 15 ·21.90 -20.90 -71.0 1.0 16 I 24 I 38 I 36 63 
211 93 03/10/06 50.1 15 -21.90 -21.90 -72.0 0.0 27 I 41 I 53 I 52 44 
212 llS 03/10/06 SO.I 15 -21.90 -19.90 -70.0 2.0 21 I 32 I 44 I s7 40-6" 

213 158 03/10/06 SO.l IS -21.90 -21.90 -72.0 0.0 38 I sl I so I 46 27-6" 

214 !8S 03/10/06 SO.I 15 -21.90 -21.90 -72.0 0.0 30 I 49 I 31 I 45 39 

215 72 03/10/06 SO.l IS -21.90 -21.90 -72.0 0.0 12 I 20 I 27 I S3 I 53 

216 94 03/10/06 50.1 15 -21.90 -20.90 -71.0 1.0 · IS I 23 I 39 I 52 I 36-6" 

217 116 03/10/06 50.1 IS -21.90 -21.90 -72.0 0.0 22 I 29 I 56 I 49 I s4 

218 137 03/10/06 SO.l ls -21.90 -20.90 -71.0 1.0 28 I 43 I s2 I s3 I 38-6" 
219 163 03/10/06 50.1 lS -21.90 -19.90 -70.0 2.0 16 I 40 I 70 I 64 I 33-6" 

220 186 03/10/06 SO.l IS -21.90 -19.90 -70.0 2.0 27 I s2 I 70 I 1051 32-3" 

221 73 03/10/06 50,l IS -21.90 -21.90 -72.0 0.0 23 I 42 I 48 I 42 I 21-6" 
222 95 03/10/06 50.1 15 -21.90 -21.90 -72.0 0.0 33 I 52 I 49 I 53 I 54 

223 692 03/10/06 61.1 10 -21.90 -21.90 -83 .0 o.o 10 I 12 I 27 I 56 30-6" 

224 720 03/10/06 61.1 10 -21.90 -21.90 -83.0 0.0 911112S l 52 23-5 11 

225 765 .03/10/06 61.1 10 -21.90 -21.90 -83,0 0.0 8 I 8 I 12 I 27 4S 

226 791 03/10/06 61.1 10 -21.90 -21.90 -83.0 0.0 7 1 8112 132 60 

227 817 3/10/2006 61.1 10 -21.90 -21.90 -83.0 0.0 12 I 30 I 54 17-3'' 

228 818 3/10/2006 61.l IO -21.90 -21.90 -83.0 0.0 7. I 9 I 32 I 52 I 26-s" 

229 819 3/10/2006 61.l 10 -21.90 -21.90 -83.0 0.0 10 I 11 I 22 I 56 I 63-11" 

230 820 3/1012006 61.1 10 -21.90 -21.40 -82.S 0.5 719 1 101341 62 

231 117 3/13/2006 50.l IS -21.90 -21.90 -72.0 0.0 41 I 42 I 48 I 46 I . 20-6" 

232 118 3/1312006 SO.l 15 -21.90 -20.90 -71.0 1.0 26 I 36 I 48 I 56 I 32-6" 

233 284 3/1312006 SO.I IS -21.90 -21.90 -72.0 0.0 23 I 21 I 24 I 23 I 15-6" 

234 239 3/13/2006 SO.I lS -21.90 -21.90 -72.0 0.0 29 I 33 I 27 I 36 I 34 

235 2ll 3/13/2006 50.l lS -21.90 -21.90 -72.0 0.0 54 I 48 I 38 I 48 I 14-3" 
236 212 3/13/2006 SO.l lS -21.90 -21.90 -72.0 0.0 42 I 43 I 39 I 46 I 48 

237 240 3113/2006 SO.I 15 -21.90 -21:90 -72.0 0.0 42 I 47 I 39 I 36 I 10-3" 

238 28S 3/13/2006 50.1 15 -21.9 -21.9 -72.0 0.0 29 I 28 I 37 I 31 I 33 

239 241 3/13/2006 50.1 15 -21.9 -21.9 -72.0 0,0 24 I 42 I 38 I 47 I s3 
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240 213 3/13/2006 50.l l5 -21.9 
241 138 3/13/2006 50.1 lS -21.9 
242 139 3113/2006 SO. I IS -21.9 
243 164 3/13/2006 50. l 15 -21.9 
244 I6S 3/13/2006 50.1 IS -21.9 
24S 187 3113/2006 50.l 15 -21.9 
246 188 3/13/2006 50.l IS -21.9' 
247 290 3/l3/2006 50.1 15 -21.9 
248 264 3/l3/2006 SO.I lS -21.9 
249 861 3/l3/2006 61.1 10 -21.9 
2SO 839 3113/2006 61.l 10 -21.9 
251 862 3/13/2006 61.1 10 -21.9 
2S2 840 3/13/2006 61.1 10 -21.9 
253 863 3/13/2006 61.l JO -21.9 
254 841 3113/2006 61.1 10 -21.9 
255 864 3/13/2006 61.1 10 -21.9 
256 842 3113/2006 61.l 10 -21.9 
257 721 3/13/2006 61.1 10 -21.9 
258 792 3/13/2006 61.1 10 -21.9 
259 766 3/13/2006 61.1 10 -21.9 
260 722 3/13/2006 61.1 10 -21.9 

261 694 3/13/2006 61.l IO -21.9 
262 695 3/13/2006 61.1 JO -21.9 

263 723 3/13/2006 6Ll JO -21.9 
264 745 3/13/2006 61.1 10 -21.9 
265 242 3/14/2006 50.1 15 -21.9 
266 214 3/14/2006 50.1 15 -21.9 
267 215 3/14/2006 50. l 15 -21.9 
268 243 3/14/2006 50.I 15 -21.9 
269 265 3/14/2006 50.1 15 -21.9 
270 291 3/14/2006 SO.I 15 -21.9 
27l 216 3/14/2006 50.1 IS -21.9 
272 244 3/14/2006 50.1 15 -21.9 
273 353 3/14/2006 56.1 IS -21.9 
274 310 3/14/2006 56.1 IS -21.9 

275 354 3/14/2006 56.1 15 -21.9 

276 311 3/14/2006 56.1 15 -21.9 

277 359 3/14/2006 56.! JS -21.9 
278 333 3/14/2006 56.1 1S -21.9 

279 312 3/14/2006 56.l IS -21.9 

280 360 3/14/2006 56.1 15 -21.9 
281 334 3/1412006 56.l IS -21.9 
282 313 3/14/2006 S6. I 15 -21.9 
283 266 3/14/2006 56.1 15 -21.9 
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-19.9 -70.0 2.0 26 40 S4 65 63 
-19.9 -70.0 2.0 19 22 40 59 72 
-19.9 -70.0 2.0 15 29 45 83 62 
-19.9 -70.0 2.0 21 28 42 73 65 
-19.9 -70.0 2.0 20 2S 49 88 79 
-19.9 -70.0 2.0 32 49 74 l07 S0-6" 
-19.9 -70.0 2.0 29 68 100 143 82-6" 
-21.9 -72.0 0.0 33 30 4l 37 3S 
-19.9 -70.0 2.0 2l 32 4S 56 64 
-21.9 -83.0 0.0 12 12 24 3S 50 
-21.9 -83.0 0.0 8 9 20 45 42-8" 
-21.9 -83.0 0.0 8 9 14 38 55 
-21.9 -83.0 0.0 JO 10 21 46 75 
-21.9 -83.0 0.0 9 9 17 51 64 

-21.15 -82.3 0.8 9 10 11 30 62-9" 
-21.9 -83.0 0.0 9 9 26 48 45-8" 
-20.7 -81.8 l.2 14 12 12 20 62 
-21.9 -83-0 0.0 JO 12 24 48 44--8" 
-21.9 -83.0 0.0 8 12 37 55 8-211 

-21.9 -83.0 0.0 9 9 9 41 68 
-21.9 -83.0 0.0 10 14 34 62 16-3" 
-21.4 -82.5 o.s 12 IO II 15 62 
-21.4 -82.5 0.5 10 12 12 34 67 
-21.4 -82.S 0.S 14 13 16 35 61-7" 
-21.9 -83.0 0.0 14 16 24 49 50·1" 
-19.9 -70.0 2.0 23 40 63 73 87 
-19.9 -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 61 
-21.9 -72 0 34 33 47 34 35 
-19.9 -70 2 30 56 6S 71 45-6" 
-20.9 -7l I 21 48 48 45 67 
-21.9 -78 0 17 18 16 12 11 

-21.9 -78 0 21 20 20 14 8-6" 
-21.9 -78 0 23 19 21 21 12-6" 
-16.9 -73 5 44 40 45 50. 73 
-21.9 -78 0 30 22 18 20 16 
-21.9 -78 0 26 28 17 22 15 
-21.9 -78 0 42 35 28 24 13-611 

-21.9 -78 0 24 20 19 15 13 
-21.9 -78 0 50 38 35 29 25 
-14.9 -7l 7 24 52 65 65 82 
-13.9 -70 8 16 32 50 109 86 
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Finll blowcount < 21 b/ft, capacity is 260 kips - sec rcstrike ofpile#393 (3/31/06) 

Final blowcount < 21 b/ft, capacity is 260 kips-scercstri.ke of pile #393 (3/31/06) · 

Final blowcount <2l b/ft, capacity is 260 kips- '"'rtsttike ofpile#393 (3/31/06) 

Final blowcount<21 b/ft, capacity~ 260 kips ·see restrike ofpilc#393 (3/31/06) 

FinaJ blowcount < 21 b/ft, capacity is 260 kips~ see rcstrlU of pile fl393 (3/31106) 
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284 771 3/14/2006 61.1 10 -21.9 -21.9 -83 0 10 11 13 32 74 
285 I 793 I 3/l4/2006 I 61.1 I 10 I -21.9 I -21.65 I -82.75 I 0.25 I 10 I 10 I 12 I 38 I 68 
286 I 664 I 3/14/2006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 10 I 9 I 24 I 43 I 36-6" 
287 I 638 I 3/1412006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 11 I 10 I 11 I 26 I 27-9" 
288 I 595 I 3/14/2006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 9 I 9 I 14 I 21 I 18-6" 
289 I 569 I 3/14/2006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 8 I 8 I B I 13 I 30 
290 I 543 I 3114/2006 I 61.l I 10 I -21.9 I -21.9 I -83 I o I 8 I 10 I 9 I 20 I 29 
291 I 500 I 3/1412006 I 61.I I JO I -21.9 I -21.9 I -83 I o I 7 I 9 I 12 I 28 I 12-3" 
292 I 665 I 3/1412006 I 61.1 I 10 I ·2L9 I -21.9 I -83 . I o I 7 I 9 I 23 I 51 I 34-6" 
293 I 666 I 3/14/2006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 10 I 11 I 17 I 43 I 64 
294 I 639 I 3/14/2006 I 61.1 I 10 I -21.9 ·21.9 I -83 I o I 11 I 10 I 15 I 52 I 37-5" 
295 I 596 I · 3/14/2006 I 61.1 I to l -2t.9 I -21.9 l -83 l o l 9 I 9 I 12 I 26 I 37 
296 I 570 I 3/14/2006 I 61.l I 10 I -21.9 I -21.9 I -83 I o I 11 I 10 I 11 I 25 I 24-5" 

297 I 544 I 3/1412006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 12 I 14 I 20 I 37 I 10·3" 
298 I 501 I 3/1412006 I 61.1 to I -2 l.9 I -21.9 I -83 I o I 8 I 9 I 14 I 17 I 16-6" 
299 I 502 I 3/14/2006 I 61.l 10 I -21.9 I -21.9 I -83 I o I 8 I 8 I 10 I 12 I 21 
300 I 503 I 3/14/2006 I 61.1 I 10 I -21.9 I -21.9 I -83 I o I 9 I 9 I 9 I 11 I 26 
301 524 3/14/2006 61.1 10 -21.9 -21.9 -83 11 I 9 I 13 I 31 32-6" 
302 549 3/14/2006 61.1 10 -21.9 -21.9· -83 JO I 12 I 33 I 56 12-211 

303 550 3/14/2006 61.1 10 -21.9 -21.9 -83 13 I 13 I 15 I 28 70 
304 292 311512006 56.1 15 -21.9 -13.9 -70 22137 154167 72 

305 314 3/15/2006 56.1 15 -21.9 -21.9 -78 25 I 24 I 21 I 15 9-6" I Final blawcounl < 21 bill, capacity is260 kips - reerestrike ofpiJe /1393 (3/3 1106) 

306 335 311512006 56.1 15 -21.9 -21.9 -78 0 36 I 29 I 26 I 21 12-6" 

307 361 3/15/2006 56.1 15 -21.9 -21.9 -78 0 26 I 23 I 16 I 18 14 !Final blowcount < 21 b/ft, capacity is 260 tcips - ,,. restrike of pile#393 (31>1/06) 

308 74 3/15/2006 50.1 15 -21.9 -21.9 -72 0 20 I 30 I 29 I 35 36 

309 75 3/15/2006 50.l 15 -21.9 -21.9 -72 24 I 26 I 30 I 36 33 

3JO 76 3/15/2006 50.l 15 -21.9 -21.9 .72 0 16 I 23 I 29 I 30 26 

311 77 3/15/2006 50.I 15 -2l.9 -21.9 -72 0 17 I 29 I 31 I 30 15-6" 
312 96 3/15/2006 50.1 20 -21.9 -21.9 -72 0 31 I 38 I 41 I 36 15-6" 

313 97 3/15/2006 50.1 15 ·21.9 -21.9 -72 0 28 I 49 I 44 I 49 39 

314 98 3/15/2006 . 50.l IS -21.9 -21.9 -72 0 25144140142 28 
315 119 3/15/2006 50.l 15 -2l.9 -21.9 ·72 0 28 I 39 I 44 I 41 25-9" 
316 140 3/15/2006 50.1 15 -21.9 -21.9 -72 0 58 I 44 I 45 I 36 15-6" 

317 99 3/15/2006 50.1 15 -21.9 -21.9 .72 0 25 I 28 I 37 I 39 17-6" 

318 120 3/15/2006 . 56.1 15 -21.9 -14.9 -71 7 20 I 37 I 39 I 51 68 

319 575 3/15/2006 61.1 10 -2l.9 -21.9 -83 0 11 I 11 I 14 I 27 30-7" 

320 576 3/15/2006 61.1 JO -21.9 -21.9 '83 0 12 I 11 I 14 I 14 5-411 !Final blowcoun1 <21 b/ft, capncity is 260 kips· scerestrlkc ofpilc#393 (3/31/06) 

321 597 3/15/2006 61.l 10 -21.9 -21.9 -83 0 II I 10 I 10 I 21 35-10" 

322 598 3/15/2006 61.1 10 -21.9 -21.9 -83 0 II I 9 I 9 I 15 67 
323 618 3/15/2006 61.1 10 -21.9 -21.9 -83 12 I 13 I 13 I 28 38·9" 
324 644 3/15/2006 6l.1 10 -21.9 -20.9 -82 II I 12 I 14 I 24 I 70-9" 
325 667 3/15/2006 6J.1 10 -2l.9 -21.65 -82.75 0.25 16 I 16 I 20 I 41 I 61-10" 
326 474 3/15/2006 61.l. 10 -21.9 -21.9 -83 0 8 I 8 I 10 I 12 I 27 

327 448 3/15/2006 6J.1 10 -21.9 -21.9 -83 0 10 I 9 I 10 I 11 I 13-8" 
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329 379 3/1512006 61.1 10 -21.9 

330 380 3/1512006 61.1 10 -21.9 -21.9 

331 406 3/1512006 61.1 10 -21.9 -21.9 
332 449 3/1512006 61.1 10 -21.9 -21.9 

333 141 3/1612006 56.l 15 -21.9 ·14.65 

334 121 3/16/2006 56.l 15 -21.9 -21.9 

335 142 3/16/2006 56.l 15 -21.9 -14.4 
336 122 3/16/2006 56.l 15 ·21.9 -15.15 
337 143 3/16/2006 56.l 15 -21.9 -21.9 
338 123 3/1612006 56.l 15 ·21.9 -14.9 
339 144 3/16/2006 56.l 15 -21.9 -13.9 
340 475 3/16/2006 61.1 10 -21.9 -21.9 
341 385 3/1612006 61.1 10 -21 .9 -21.9 
342 386 3/16/2006 61.1 10 -21.9 ·21.9 
343 407 3/1612006 61.l 10 -21.9 -10.33 

344 408 3/16/2006 61.l 10 -21.9 ·10 
345 428 311612006 61.l 10 -21.9 -10.33 

346 429 3/16/2006 61.l 10 -21.9 -10 

347 454 3/16/2006 61.1 10 -21.9 -10.43 
348 455 3/1612006 61.1 10 -21.9 -10.33 

349 480 3/16/2006 61.1 LO -21.9 -10.33 

350 481 3/16/2006 61.l 10 -21.9 -10 
351 166 3117/2006 50.1 15 -21.9 -20.9 

352 189 3/17/2006 50.l 15 -21.9 -20.4 

353 217 3/17/2006 50.l 15 -21.9 -20.15 

354 267 3/17/2006 56.l 15 -21.9 -21.9 

355 293 3/1712006 56.1 15 -21.9 -14.9 

356 315 3/1712006 56.1 15 -21.9 -14.9 

357 336 3/17/2006 56.1 15 -21.9 -14.4 

358 362 3117/2006 56.1 15 -21.9 -21.9 

359 363 3/1712006 56.1 15 -21.9 -14.9 

360 364 3/17/2006 56.1 15 -21.9 -15.9 
361 338 3/1712006 56.1 15 -21.9 -13.9 

362 316 311712006 56.1 15 -21.9 -14.15 

363 317 3/17/2006 56.I 15 -21.9 -14.65 

364 294 3/17/2006 56.1 15 -21.9 -13.9 

365 619 311712006 61.l 10 -21.9 ·21.9 
366 645 3/17/2006 61.1 10 -21.9 -21.9 

367 668 3/1712006 61.1 10 -21.9 ·21.4 

368 696 3/17/2006 61.1 10 -21.9 -21.9 
369 724 3/17/2006 61.l 10 -21.9 -21.9 
370 746 3/1712006 61.1 10 -21.9 -21.9 
371 772 3/1712006 61.1 10 -21.9 -20.9 

3157.04 
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Indicator and Production Pile Summary 

301 Mi!sion Street 
San Francisco, California 

-83 0 10 I 7 I 10 I 12 
-83 0 11 I 13 I 9 I 14 Final blowcount < 21 b/ft, capacity ls 260 kips- see restrike of pile #393 (3/31 /06} 

-83 0 9 I 10 I 9 I 10 12 !Final biowcount<21 b/ft, capacity is 260 kips-see restrike ofpile#393 (3/31/06) 

-83 0 10 I 7 I 10 I 12 10-611 !Final b1owcount<21 b/ft. capacity is 260 kips-see restrike of pile #393 (3/31106) 

-70.75 7.25 22153152157 66 
-78 0 20 I 26 I 21 I 22 21 

-70.5 7.5 20 I 30 I 43 I 45 65 
-71.25 6.75 20 I 38 I 40 I 52 64 

-78 0 25123124123 22 
-71 7 12122133157 72 
-70 17 I 32 I 56 I 76 90 
-83 0 13 I 9 I u I 16 25-9" 
-83 0 14 I 13 I 13 I 11 11-11 11 [Flnal blowcount<21 b/ft, capacity is 260 kips- see restrike ofpile#393 (3/31106) 

-83 0 13 I 16 I 15 I 17 LS !Final blowcount < 21 b/ft, capacity is 260 kips-seerestrike of pile 11393 (3/31/06) 

-71.43 11.57 32 I 41 I 50 I 55 85 
-71.1 11.9 41 I 50 I 67 I 69 77 

-71.43 11.57 19 I 34 I 48 I 50 64 
-71.l 11.9 28 I 34 I 47 I 58 68 
-71.53 11.47 25144148160 61 
-71.43 11,57 37 I 60 I 95 I 118 I 80-10" 
-71.43 11.57 39 I 58 I 61 I 62 I 81 

-71.1 11.9 23 I 35 I 51 I 90 I 110 
-71 21 I 37 I 62 I 49 I 65 

-70.5 1.5 33 I 35 I 53 I 59 I 62 
-70.25 l.75 21 I 40 I 44 I 60 I 65 

-78 24 I 22 I 20 I 18 l 7 I Final blowcount< 21 b/ft, c.'.103Cltv is260 kips - see restrike of_pllo #393 (3131/06) 

-71 7 28 I 46 I 57 I 55 98 
-71 35 I 46 I 59 I 55 I 63 

-70.5 7.5 25 I 46 I 53 I 75 I 88 
-78 35 I 30 I 26 I 26 I 12-6" 
-71 40 I 41 I 55 I 56 I 67 
-72 41 I 39 I 57 I 43 I 65 
-70 17 I 42 I 70 I 71 I 117 

-70.25 7.75 37 I 60 I 71 I 80 I 46-6" 
-70.75 7.25 39 I 50 I 57 I 66 I 69 

-70 61 I 60 I 1161124 I 100-9" 
-83 13 I 14 I 16 I 40 I 19-4" 
-83 15 I 14 I 17 I 34 I 69-9" 

-82.5 0.5 11I13l 1514BI 64-9" 
-83 12 I 12 I 16 I 49 I 67-9" 
-83 14 I 11 I 16 I 48 I 84 
-83 14 I 14 I 14 I 25 I 99 
-82 14 I JO I 17 I 25 I 71-9" 
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372 794 3/17/2006 61.l 10 -21.9 

373 773 3/17/2006 61.l 10 -21.9 
374 747 3/17/2006 61.l IO -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 3/1812006 56.1 15 -21.9 

383 167 3/18/2006 56.l 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 19 1 3/1812006 56.l 15 -21.9 

389 168 3/18/2006 56.1 15 -21.9 

390 169 3/18/2006 56.1 15 -21.9 

391 646 3/18/2006 61.1 10 -21.9 

392 669 3/18/2006 61.l 10 -21.9 

393 647 3/18/2006 61.l 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 3/1812006 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.l 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 
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-21.9 -83 0 11 IO 22 58 94 
-20.9 -82 I 11 II 14 30 66-9" 
-21.5 -82.6 0.4 11 II 13 24 64 
-20.9 -82 I 15 16 20 36 65-9" 
-21.4 -82.5 0.5 11 12 17 47 62-6" 
-21.9 -83 0 11 II 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 lO 8 10 l2 

-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 -{;8.5 9,5 69 50 44 66 90 
-13.9 -70 8 40 65 118 116 45-3" 
-13.9 -70 8 35 so 84 118 70-{i" 
-13.l -{i9.2 8.8 22 42 150 172 35~211 

-21.9 -83 0 12 14 29. 53 15-2" 
-21.9 -83 0 15 16 23 57 75~711 

-21.9 -83 0 10 9 13 44 9-211 

-20.9 -82 1 12 14 16 32 64-8" 
-19.9 -81 2 29 39 55 54 64-7" 
-21.9 .$3 0 II 9 12 23 99 
-21.9 -83 0 11 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 II 13 21 67 
-20.9 -82 I 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 II 13 23 49 46-6" 
-21.9 -83 0 8 II 15 30 49 
-21.9 -83 0 10 10 30 55 23411 

-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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Pile Broken, no rtpla.cement pile noeded, see RFI t/139 

Pile Broken, no replacement_pile net.ded, se.e RF! #139 
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301 Mission Street 
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416 749 3/2012006 61.1 35 -21.9 -21.6 -82.7 0.3 II 11 15 42 64-9" 

417 775 312012006 61.1 35 I -21.9 I -21.9 I -83 13 I 12 I 16 I 50 67 

418 797 312012006 61.1 35 I -21.9 I -21.9 I -83 9 I 9 I 12 I 34 35-6" 

419 822 312012006 61.1 -21.9 I -21.9 I -83 0 8 I IO I 13 I 28 39-9" 

420 844 312012006 61.1 35 -21.9 I -21.9 -83 0 7 I 8 I 14 I 50 50 

421 866 3120/2006 61.1 35 -21.9 I -21.9 I -83 7 I 10 I 22 I 35 58 

422 821 3/2012006 61.1 35 -21.9 I -21..9 I -83 14 I 38 89 

423 387 312112006 56.1 15 -21.9 I -21.9 I -78 20 I 19 I 15 I 18 15 !Final blowcount<21 b/ft, capacity is 260 kips- seoro;triko orpile#393 (3/ll/06) 

424 388 312112006 56.l IS -21.9 I -21.9 I -7B 22 I 20 I 13 I 15 12 IFinaJ btowcount< 211.J/ft, capacity is 260 kips - sec rcstrike ofpile.#393 (3/31/06) 

425 389 312112006 56.1 15 -21.9 I -21.9 -78 0 47 I 39 I 41 I 31 14-611 

426 390 312112006 56.1 15 -21.9 I -21.9 I -78 0 28 I 28 I 18 I 20 15 !Final blowcount < 21 b/ft, capacity is 260 kips - seerestrike ofpilc#393 (3/31/06) 

427 88 3121/2006 50.1 . 45 -21.9 I -19.9 I -70 2 33 I 36 I 60 I 81 112 
428 110 3/21/2006 50.l 45 -21.9 I -19.9 I -70 2 22 I 24 I 35 I 59 63 

429 136 3/21/2006 56.1 45 -2L9 I -14.65 I -70.75 7.25 36 I 52 I 66 I 79 50-6" 

430 162 3/21/2006 56.1 45 -21.9 I -13.9 I -70 28 I 32 I 47 I 73 75 

431 207 3121/2006 56.1 45 -21.9 I -21.9 I -78 50146126129 36 

432 235 3121/2006 56.1 45 -2L9 I -2!.9 I -78 32136128129 35 

433 263 3121/2006 56.1 45 -21.9 I -14.9 I -71 7 13 I 13 I 37 I 65 71 

434 843 312112006 61.1 30 -21.9 I -21.9 I -83 10 I 12 I 13 I 29 70 

435 865 312112006 61.1 35 -21.9 I -21.9 I -83 10 I 15 I 30 I 52 34-6" 

436 823 3/21/2006 61.l 35 -21.9 -21.9 I -83 10 I 9 I 17 I 35 31-6" 

437 845 3/21/2006 61.1 35 -21.9 -21.9 I -83 10 I 11 I 16 I 42 51 

438 867 3/21/2006 61.1 35 -21.9 I -21.9 I -83 11 I 16 I 42 I 54 25-3" 

439 744 3/21/2006 61.1 45 -21.9 I -21.9 I -83 718110125 38-9" 

440 688 3121/2006 61.1 45 -21.9 I -21.9 I -83 0 14 I 12 I 19 I 39 30-5u 

441 643 312112006 61.1 45 -21.9 -21.9 I -83 17 I 12 I 14 I 15 ll-6" 
442 617 3121/2006 61.I 45 -21.9 -21.9 -83 0 18 I 11 I 11 I 11 4-3" IFina.1blowcount<21 b/ft. capacity is 260 kips- see restrikti ofpile#393 (3/31/06) 

443 574 3/21/2006 61.1 45 -21.9 I -21.9 -B3 18 I 12 I IO I 10 9-9" !Final blowcount< 21 b/ft, capacity is 260 kips- seercstrikc ofpile#393 (3/31/06) 

444 551 3/21/2006 51.77 IO -32.9 -32.9 I -84.67 14 I 13 I 25 I 63 92 

445 289 3/22/2006 56.1 45 -21.9 .-14.9 I -71 16 I 32 I 42 I 44 67 

446 332. 3122/2006 56.1 45 -21.9 I -15.9 I -72 32 I 44 I 51 I 58 62 

447 358 3122/2006 56.1 45 -21.9 I -21.9 I -78 25 I 27 I 32 I 27 26 

448 384 3122/2006 56.l 45 -21.9 I -21.9 I -78 0 21119122122 17-9" 

449 427 312212006 56.1 45 -21.9 I -21.9 I -78 0 31 I 28 I 30 I 26 23 

450 87 3/22/2006 50.1 45 -21.9 I -20.4 I -70.5 1.5 25 I 26 I 48 I 55 73 

451 109 312212006 50.1 45 -21.9 I -19.9 I -70 2 23 I 45 I 55 I 87 30-3" 

452 135 3/22/2006 56.1 45 -21.9 I -19.9 I -76 2 6 I 6 I 4 I 2 2 IP lie Broken, replacement pile (#1'.~5-R) driven on 4/17/06 see RFI #163 

453 161 3122/2006 56.l 45 -21.9 I -13 .9 I -70 22133146148 35-6" 

454 206 312212006 56.1 45 -21.9 I -14.9 I -71 7 18 I 35 I 43 I 47 67 

455 .... 205 312212006 56.1 45 -21.9 I -13.9 I -70 21 I 24 I 30 I 54 70 

456 160 312212006 56.1 45 -21.9 I -9.4 I -65.5 12.5 34 I 62 I 77 I 76 45-6" 

457 134 3/22/2006 56.1 40 -21.9 I -11.4 I -67.5 .10.5 71158142144 17-211 

458 577 312212006 51.77 10 -32.9 I -32.9 I -84.67 0 12 I 21 I 38 I 47 72 

459 599 3122/2006 51.77 10 -32 .9 I -32.9 I -84.67 0 14 I 18 I 30 I 52 90 
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460 620 312212006 51.77 LO -32.9 ·31.9 -83.67 1 14 15 20 56 79 
461 409 3122/2006 46.77 lO -32.9 -32.9 -79.67 20 I 18 I 16 I 14 13 [Final blowcoUTit < 21 b/ft, capacity is 260 kips- s"'restrik<>ofpilo#393 (3/31/06) 

462 410 312212006 46.77 10 -32.9 -32.9 -79.67 22 I 21 I 20 I 19 17 I Final blowoount <21 b/ft, capo.city is 260.kips- st.:erestriko ofpitc#.393 (l/31106) 

463 411 312212006 46.77 10 -32.9 -32.9 -79.67 0 65 I 65 I 45 I 35 30 
464 412 3/22/2006 46.77 JO -32.9 -32.9 -79.67 0 34 I 30 I 27 I 23 32 
465 432 3122/2006 55.77 10 -32.9 -32.9 -88.67 0 21 I 29 I 81 I 73 50-6" 
466 458 3/22/2006 55.77 IO -32.9 -31.9 -87.67 22 I 25 I 31 I 57 67-9" 
467 484 312212006 55.77 10 -32.9 -30.4 -86.I7 2.5 16 I 20 I 21 I 43 64 
468 527 3/22/2006 55.77 LO -32,9 -29.4 -85.I7 3.5 13 I 22 I 54 I 57 79 
469 108 312312006 50.l 45 -2l.9 -IO -60.1 11.9 I4 I 23 I 36 I 65 75-6" 
470 86 3/2312006 50.l 45 -2l.9 -18.9 -69 34 I 35 I 41 I 62 92 
471 234 3/23/2006 56.l 45 -21.9 -14.4 -70.5 7.5 18 I I5 I 22 I 52 62 
472 262 3/23/2006 56.1 45 -21.9 -I4.l -70.2 7.8 19 I I7 I 37 I 54 ·68 
473 288 312312006 56.I 45 -2 l.9 -15.7 -71.8 6.2 29[50149 [ 53 62 
474 33I 3/2312006 56.1 45 -21.9 -21.9 -78 0 43 I 35 I 33 I 34 I6-6" 
475 357 3/2312006 56.1 45 -21.9 -21.9 -78 42 I 47 I 38 I 35 31 
476 383 312312006 56.l 45 -21.9 -21.9 -78 43 I 43 I 37 I 31 28 
477 426 312312006 56.l 45 -21.9 -21.9 -78 29124[23[23 22 
478 233 3123/2006 56.l 45 -21.9 -13.9 -70 20123134 182 40-6" 
479 261 312312006 56.1 45 -21.9 -13.9 -70 21 I 22 I 27 I 74 77 
480 287 3/2312006 56.1 45 -21.9 -14.9 -71 21 I 26. I 45 I 59 65 

481 330 3/2312006 56.l 45 -21.9 -13.9 -70 19 I 28 I 36 I 50 93 
482 356 3/2312006 56.1 45 -21.9 -21.9 -78 0 28 I 27 I 27 I 24 24 
483 4-53 3/23/2006 64.l 45 ·-21.9 -21.9 -86 0 8 I 9 I 7 I 8 9-6" [Final blowcount < 21 b/ft, capacity is 260 kios • seerestrike ofpile#393 (3/31/06) 

484 479 3123/2006 65.l 45 -21.9 -21.9 -87 0 10 I 17 I 20 I 48 61 
0

485 522 3/2312006 65.l 45 -21.9 -21.9 -87 0 14 I 13 I 21 I 29 70 
. 486 548 312312006 65.l 45 -21.9 -19.9 -85 2 2I I 21 I 26 I 71 65 

487 431 3123/2006 51.77 IO -32,9 -32.9 -84.67 0 18 I 19 I 24 I 29 13-4" 

488 430 3123/2006 51.77 10 -32.9 -32.9 -84.67 0 26 I 33 I 34 I 47 }Q .. 3" 

489 457 3/23/2006 51.77 10 -32.9 -22.4 -74.17 10.5 98 1101 1 98 I 54 45 
490 456 3/23/2006 51.77 IO -32,9 -17.9 -69.67 15 43 1711 96 1 97 208 311 

491 482 3123/2006 51.77 35 -32.9 -32.9 -84.67 0 18 I 24 I 29 I 56 82 
492 452 312412006 65.l 45 -21.9 -21.9 -87 0 14 I 17 I 34 I 54 75 
493 478 3/24/2006 65.1 45 -21.9 -21.9 -87 19 I 16 I 28 I 55 78 
494 521 3/24/2006 65.I 45 -21.9 -21.9 -87 0 48 I 30 I 58 I 81 I 45·6" 

495 547 312412006 65,1 45 -21.9 -21.9 -87 20 I 33 I 54 I 85 I 46-6" 
496 520 312412006 65.I 45 -21.9 -2I.9 -87 12 I 19 I 34 I 75 I 88 

497 451 3/2412006 65.1 45 -21.9 -9.9 -75 12 52166 157 1 60\ 107 
498 425 312412006 56.1 45 -21.9 -21.9 -78 0 27 I 23 I 25 I 21 I 22 

499 573 312412006 61.I 45 ·21.9 -21.9 -83 0 28 I 18 I 17 I 16 [ 8-6" [FinalblowcoUTit<2lb/ft, capacityis260kips-seerestrlkeofpllell393(3/31/06) 

500 616 3124/2006 61.1 45 -21.9 -21.9 -83 21 I 18 I 12 I 13 I 12 [Flnalblowcount<2! b/ft,cap>Cityis260kips-scer«trikoofpilo#393(3/3J/06) 

501 483 3/24/2006 51.77 35 -32,9 -19.9 -71.67 13 68 I 80 1110 I 95 I 85 
502 552 312412006 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 51.77 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 

S06 5S3 3/24/2006 S5.77 3S -32.9 

507 579 312412006 51.77 35 -32.9 

508 601 3/24/2006 51.77 3S -32.9 

509 622 3/24/2006 51.77 35 -32.9 

SIO 78 312W.006 50.1 15 -21.9 

511 79 3/27/2006 50.l 15 -21.9 

512 80 312712006 SO.I 15 -21.9 

513 81 312712006 50.1 15 -21.9 

514 82. 3/27().006 50.1 15 -21.9 

515 83 3/27().006 50.1 15 -21.9 

516 100 3/27/2006 50.1 15 -21.9 

517 3/2?().006 50.1 15 -21.9 

518 102 3/27().006 SO.I 15 -21.9 

519 103 3127().006 50.1 JS -21.9 

520 104 3127().006 50.1 15 -21.9 

521 !OS 3127/2006 50.l 15 :21.9 

522 124 3/21().006 S6.l 15 -21.9 

523 125 312712006 56.1 15 -21.9 

S24 126 3/27/2006 56.1 IS -21.9 

525 743 3/27/2006 61.1 45 -21.9 

526 715 312712006 61.1 45 -21.9 

527 687 3127/2006 61.1 45 -21.9 

528 042 3/27/2006 61.1 45 -21.9 

529 572 3/27/2006 61.l 45 -21.9 

530 615 3/27/2006 61.1 45 -21.9 

531 641 3/27().006 61.1 45 -21.9 

532 686 3/27().006 61.l 45 -21.9 

533 714 3127().006 61.l 45 -21.9 

534 742 3127/2006 61.1 45 -21.9 

535 769 3127/2006 61.1 45 -21.9 

536 812 3/27/2006 61.1 45 -21.9 
537 834 3127/2006 61.1 45 -21.9 

538 485 3/2812006 55.77 15 -32.9 

539 459 3/2812006 55.11 15 -32.9 

540 433 3().8/2006 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 56.1 15 -21.9 

544 130 3/2812006 56.1 15 -21.9 

545 84 3fl8/2006 50.1 15 -21.9 

546 85 3/28/2006 50.l 15 -21.9 

547 106 3().8/2006 50.l 45 -21.9 
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-31.9 -83.67 

-30.9 -82.67 

-19.9 -75.67 

-31.9 -83.67 

-20.9 -72.67 

-31.4 -83.17 

-21.9 -72 

-21.9 -72 

-21.9 -72 

-21.9 -72 

-21.9 -72 

-20.15 -70.25 

-21.9 -72 

-21.9 -72 

-21.9 -72 
-21.9 -72 

-21.9 -72 

-19.9 -70 

-21.9 -78 
-21.9 -78 

-21.9 -78 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-22.9 -84 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-21.9 -83 

-32.9 -88.67 

-32.9 -88.67 

-32.9 -88.67 

-14.4 -70.5 

-21.9 -78 

-13.9 -70 

-8.4 -64.5 

-19.9 -70 

-17.4 -67.5 

-18.4 -68.5 

13 

12 

1.5 

0 

0 

I.15 

·l 

0 

0 
0 

7.5 

0 

13.5 

4.5 
3.5 
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110 I 75 I 61 I 60 104 

19 I 14 I 17 I 28 98 

40 I 67 I 1081116 97 

20 I 18 I 20 I 39 40-4" 

20 I 25 I 31 I 30 24 

19 I 22 I 29 I 27 27 

22 I 24 I 33 I 28 33 

22 I 24 I 36 I 28 33 

34 I 33 I 45 I 38 32-9" 

28 I 36 I 52 I 49 65 
11 I 26 I 30 I 32 27 

29 I 31 I 35 I 38 17-6" 

30 I 32 I 40 I 32 lS-6" 

33 I 3S I 43 I 37 20-9" · 

30 I 40 I 38 I 58 48 

31 I 33 I 46 I 50 70 

26127126123 11-6" 

24 I 30 I 24 I 24 11-6" 
26 I 31 I 26 I 24 22 

9 I 12 I 17 I 58 35-6" 

16 I IO I 32 I 80 18-2" 

17 I 14 I 19 I 53 26-4" 

15 I 17 I 18 I 22 51 

12 I 10 I 9 I 11 15 IFin.8.1b1owcount <21 b/ft, capacity is 260 kips-see restrike ofpile#393 (J/31/06) 

18 I 20 I 17 I 16 14-7" 

20120119125 69 

21 I 18 I 18 I 45 118 

17 I 16 I 19 I 52 116-9" 
10 I 10 I 18 I 61 49-6" 

12 I 33 72 

JI I 12 I 35 56 

IO I 11 I 37 I 70 22-3 11 

30 I 36 I 57 I 64 30-6" 

21 I 27 I 40 I 47 74 

23 I 31 I 46 I 57 78 

19 I 29 I 60 I 72 112 

31 I 33 I 29 ·1 27 I 24 

551321651621 82 

23 I 39 I 85 I 103 I 101 

49 I 53 I so I 57 I 70 

115 I 73 I Sl I 71 I 33-3" 

llOl 70 I 55 I 541 81 

51212006 
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548 107 3/28/2006 50.l 15 -21.9 

549 131 3/2812006 56.1 JS -21.9 
550 623 3/28/2006 51,77 35 -32,9 

551 856 312812006 61.1 45 -21.9 

552 878 3/28/2006 61,l 4S -21.9 

553 811 3/28/2006 61.l 45 -21.9 

554 768 3/28/2006 61.1 45 -21.9 

555 833 3/2812006 61.1 45 -21.9 

556 855 3/28/2006 61.1 45 -21.9 
557 877 3/28/2006 61.1 45 -21.9 
558 832 3/28/2006 61.1 10 -21.9 

559 854 3/28/2006 61.1 10 -21.9 

560 876 3/28/2006 61.1 IO -21.9 

561 528 3/28/2006 55 .77 35 -32.9 
562 554 3/2812006 55.71 35 -32.9 

563 413 3/29/2006 46.77 15 -32.9 
564 391 3/29/2006 56.1 15 -21.9 

565 365 3/29/2006 56.1 15 -21.9 

566 339 3/29/2006 56.1 15 -21.9 

567 318 312912006 56.1 IS -21.9 

568 296 3/29/2006 56. l 15 -21.9 

569 270 3/29/2006 56.l 15 -21.9 

570 248 3/29/2006 56.1 15 -21.9 

571 220 3/29/2006 56.1 15 -21.9 

572 192 3/29/2006 56.1 15 -21.9 

573 170 3/29/2006 56.1 15 -21.9 

574 S80 312912006 51.11 35 -32.9 

575 602 3/2912006 51.77 35 -32.9 

576 868 3/29/2006 61.1 10 -21.9 

577 846 3/29/2006 61.1 35 -21.9 

578 824 3/2912006 61.1 20 -21.9 

579 869 3/29/2006 61.1 35 -21.9 
580 847 3/29/2006 61.1 35 -21.9 

581 825 3/2912006 6Ll 10 -21.9 

582 848 3129/2006 61.1 35 -21.9 

583 870 3/29/2006 61.1 35 -21.9 

584 826 3/29/2006 61.1 10 -2 1.9 

585 871 312912006 61 .1 10 ·21.9 

586 849 3/29/2006 61.1 10 -21.9 

587 827 312912006 6Ll 10 -21.9 

588 872 3/J.912006 6l.l 10 -21.9 

589 193 3/30/2006 56.1 15 -21.9 

590 221 3/30/2006 56.1 15 -21.9 

591 249 3/30/2006 56.1 15 -21.9 

3157.04 

TAIILE 1 
Indicator and Production Pile Summary 

301 Mission Street 
Sun Francisco, California 

~£ii!~ ,7fil -.~m:; 
~!ii~1~fiit)?' ,,: 

:;.-~,, :.-' • :.;.:~::I~:~~~~~·:;.·,, .· •' : ;.··;;: (h~~-s;~:.:~ .::. ·: . . ·. --- -- : ~-"-->':_-,;_;;-<-.: .. _;· 
-16.9 -67 5 95 52 44 63 88 
-7.4 -63,S 14.S 17 35 67 123 85-6" 
-32,9 -84,67 0 18 22 58 113 29-2" 
-21.9 -83 0 9 12 30 44 28-5 11 

-21.9 -83 0 8 IO 22 44 31-6" 
-21.9 -83 0 11 11 33 50 13-211 

-21.9 -83 0 8 10 12 34 46-11" 
-21.9 -83 0 10 12 36 62 34-5" 
·21.9 -83 0 9 9 16 32 13-3' 
-21.9 -83 0 12 15 38 63 '9-7" 
-21.9 -83 0 IO 12 30 57 31-411 

-21.9 -83 0 10 17 38 68 29-411 

-21.9 -83 0 11 15 39 74 36-5" 
-27.9 -83.67 5 12 13 32 65 73 
-27.1 -82.87 5.8 14 15 18 73 64-6" 
-32.9 -79.67 0 35 24 19 13 12 
-20.9 -77 1 35 35 25 22 21 
-21.9 -78 0 29 24 21 17 8-6" 
-21.9 -78 0 26 30 21 21 17 
-21.9 -78 0 26 26 23 19 16 
-21.9 -78 0 28 27 20 20 17 
-21.9 -78 0 22 23 26 20 15 
-21.9 -78 0 22 27 22 21 21 
-13.9 -70 8 23 36 66 81 90 
-11.9 -68 JO 87 73 49 48 102 
-21.9 -78 0 29 29 26 24 12-6" 
-30.9 -82,67 2 16 17 18 17 73 
-31.9 -83 .67 1 13 16 22 46 62-6" 
-21.9 -83 0 9 15 35 47 14-3" 
-21.9 -83 0 9 12 30 46 38-6" 
-21.9 -83 0 8 12 21 30 21-4" 
-21.9 -83 ' 0 8 8 19 30 65 
-21.9 -83 0 8 10 16 35 49 
-21.9 -83 0 8 9 11 23 58 
-21.9 -83 0 7 9 11 29 56 
-21.9 -83 0 8 lO 34 72 37-4" 
-21.9 -83 0 10 to 15 34 53 

-2l.9 -83 0 9 10 36 50 22-3" 

-21.9 -83 0 9 9 12 21 39 
-21.9 -83 0 11 14 30 51 21-4" 
-21.9 -83 0 10 17 42 53 15-3" 
-11.9 -68 10 44 33 37 77 30-3" 
-21.9 -78 0 25 47 36 28 13-6" 
-21.9 -78 0 34 37 38 33 31 
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Pile Brok01, rcplacancnt pltc (#877-R) drlvt:n on 4n0/06 sec RFI #163 

Final blowcount < 21 b/!'t, capacity is 260 kips- sccrcstrikoofpile#393 (3/31106) 

Final blowcount< 21 b/ft, capacity is 260 kips - seerestrike of pile ff.393 (3/31/06) 

Final blowcount< 21 b/ft, ca_pacllyis 260 ki.PS ~ scoresn:ikc of pile #393 (3/3l/06) 

FlnaJ blowcouar <21 b/ft, c:spacltyis 260 kips M see rcstrikt of pile ff-393 (3131/06) 

Final btoWCCJunt <21 b/f\, capacity is 260 kipS- scereslrlke ofpilc#393 (3/31/06) 

Final blowc.ounl < 21 b/ft, capacity is 260 kips - sec rcstrikeofpile #31)3 (3/31/06) 

. 
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TABLE! 
Indic•tor and Production Pile Summary 

301 Mission Street 
San Francisco, California 
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592 I 211 I 3/3012006 I 56.1 I 15 I -21.9 -13.9 -70 16 I 35 I 55 I 78 I 86 
593 I 297 I 3/30/2006 I 56.1 I 15 I -2L9 -16.9 -73 74 I 63 I· 69 I 58 I 65 

594 319 3/30/2006 56.1 15 -21.9 -21.9 -78 .41 I 36 I 27 I 23 I 11-6" 
595 340 3/30/2006 56.1 IS -21.9 -13.9 -70 19 I 38 I 49 I 69 I 84 
596 366 3/30/2006 56.1 15 -21.9 -21.9 -78 0 38 I 35 I 2s I 22 I 21 
597 392 3/30/2006 56.J IS -2L9 -21.9 -78 0 33 I 25 I 24 I 17 I 16 !Final blow<ount<21 b/ft, C!pa<iiy ~260 kips-sccr.,.lrikoofpllc#393 (3/3U06) 

598 145 3/30/2006 56.1 15 -21.9 -2L9 -78 0 29127 1 34 1 29 1 23 
599 171 3/30/2006 56.1 IS -21.9 ~13.9 -70 32 I 30 I 48 I 61 I so 
600 146 3/3012006 56.J 15 -21.9 -21.9 -78 44 I 34 I 41 I 33 27 
601 850 3/3012006 61.1 JO -21.9 -21.9 -83 0 10 I 13 I 34 I 68 18-3" 

602 873 3/3012006 61.1 10 -21.9 -21.9 -83 . o JO I 16 I 34 I 59 15-3" 

603 851 3/30/2006 61.1 10 -2L9 -21.9 -83 0 111 19 1 60 79 
604 874 3/30/2006 61.1 35 -21.9 -21.9 -83 0 9 I 11 I 30 I 52 48-9' 

605 852 3/30/2006 61.1 35 -21.9 -21.9 -83 0 10 I 10 I 15 I 50 80 

606 853 3/30/2006 61.1 35 -21.9 -21.9 -83 0 11 I 12 I 16 I 38 82 

607 875 3/30/2006 61.l 35 -21.9 -21.9 -83 0 10 I 17 I 35 I 58 51-9" 
608 831 3/3012006 61.1 10 -21.9 -21.9 -83 0 JO I 11 I 18 I 50 35-7" 

609 728 3/30/2006 61.1 10 -21.9 -21.9 -83 32 I 33 I 34 I 55 76 

610 750 3/3012006 61.1 35 -21.9 -2L9 -83 15 I 18 I 23 I 65 63-9" 

611 776 3/3012006 61.1 35 -21.9 -21.9 -83 10 I 20 I 26 I 84 80·6" 

612 798 3/30/2006 61.1 35 -21.9 -21.9 -83 0 12 I 13 I 19 I 35 63 

613 172 3/31/2006 56.I IS ·-21.9 -13.9 -70 21 I 33 I 52 I 71 84 

614 195 3/3112006 56.1 15 -21.9 -13.9 -70 26 I 36 I 60 I 94 IOS 
615 222 3/3112006 56.1 15 -21.9 -13.9 -70 21 I 36 I 57 I 60 80 

616 250 3/31/2006 56.1 15 -21.9 -13 .9 -70 21 I 30 I 56 I 64 72 

617 272 3/3112006 56.1 15 -21.9 -13.9 -70 26 I 42 I 56 I 66 85 
618 298 3/3 1/2006 56.l 15 -21.9 -13.9 -70 44 1 52 178 1 93 4S-6" 

619 320 3/31/2006 56.1 JS -21.9 -13 .9 -70 39 I 53 I 76 I 75 43-6" 

620 341 3/3112006 56.1 15 -21.9 -13.9 -70 22 I 36 I 64 I 103 46-6" 
621 367 3/3112006 56.l 15 -21.9 -13.9 -70 23 I 43 I 59 I 72 42-6" 

622 223 3/31/2006 56.1 JS -21.9 -13.9 -70 21 I 36 I 55 I 75 82 

623 2Sl 313lfl006 56.1 IS -21.9 -21.9 -78 40 I 33 I 28 I 30 13-6" 

624 273 3/31/2006 56.1 15 -21.9 -21.9 -78 0 36 I 29 I 27 I 25 23 

625 393 3/31/2006 S6.l JS -21.9 -21.65 -77.75 0.25 34 I 28 I 22 I 17 19-311 IRcstrilc:epctformed on final 3-in~hes of driving on 4/ 1/0G 

626 729 3/3112006 61.1 3S -21.9 -21.9 -83 0 ll I 13 I 14 I 31 82 

627 701 3131/2006 61.l 35 -21.9 -21.9 -83 0 LO I 12 I 20 I 59 29-S" 

628 673 3/31/2006 61.l 35 -21.9 -21.9 -83 10 I 14 I 22 I 60 44-6 11 

629 650 3/31/2006 61.l ·35 -21.9 -21.9 -83 10 I 11 I 14 I 39 49-9" 

630 730 3/31/2006 61.1 35 -21.9 -21.9 -83 11 I 16 60 

631 702 3/31/2006 61.l 35 -21.9 -21.9 -83 10 I 9 I 13 I 43 62-7" 

632 674 3/31/2006 61.1 35 -21.9 -21.9 -83 10 I 10 I 11 I 46 40-U" 

. 633 651 3/3112006 61.1 35 -21.9 -21.9 -83 12 I 13 I 40 I 69-9" 
634 731 3/31/2006 61.1 3S -21.9 -21.9 -83 10 I 12 I 14 I 46 I S2-U" 
63S 703 3/3112006 61.1 35 -2 L9 -21.9 -83 11 I LO I 12 I 32 I 71-9" 
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TABLEl 
Indicator ind Production P ile Summary 

301 Mission Srreet 
San Francisco, Califom.ia 
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636 675 3/3112006 61.1 3S -21.9 -21.9 -83 0 11 12 24 72 29-3" 
637 I 652 I 3/3112006 I 61.1 I 3S I -2!.9 I -2!.9 I -83 I o I 11 I 12 I 21 .J 10 I 51-6" 
638 I 732 I 3/3112006 I 61.1 I 35 I -21.9 I -21.9 I -83 I o I 10 I 10 I 13 I 56 I 50-6" 
639 I 704 I 3/3112006 I 61.l I 35 I -21.9 I -21.9 I -83 I o I 10 I 10 I 13 I 47 I 80 
640 I 299 I 4/112006 I 56.1 I IS I -21.9 I -13.9 I -70 I 8 I 27 I 33 I 48 I 72 I 46-6" 
641 I 321 I 4/112006 I 56. l I 15 I -2!.9 I -13.9 I -70 I 8 I 34 I 38 I 60 I 79 I 82 
642 I 342 I 41112006 I 56.1 I 15 I -2!.9 I -21.9 I -78 I o I 41 I 39 I 30 I 26 I 24 
643 I 368 I 41112006 I 56.1 I 15 I · -21.9 I -21.9 I -78 I o I 31 I 31 I 24 I 22 I 19 Final blowcount< 21 b/ft, capacity~ 260 kips• see rcsttike ofpUe #393 (3/31/06) 

644 I 394 I 4/112006 I 56.! I 15 I -21.9 I -21.9 I -78 I o I 34 I 28 I 26 I 21 I 23 
645 I 434 I 41112006 I 55.77 I 15 I -32.9 I -32.9 I -88.67 I o I 23 I 51 I 61 I 58 I 32-9" 
646 I 414 I 4/112006 I 46.77 I 15 I -32.9 I -32.9 I -79.67 I o I 25 I 20 I 18 I 23 I 17 Final blowcount < 21 blft, capacity is 260 kips· Se.8restrike ofpilc#393 (3/3J/06) 

647 I 415 I 41112006 I 46.77 I 15 I -32.9 . I -22.9 I -69.67 I 10 I 32 I 45 I 68 I 88 I 105 
648 I 416 I 41112006 I 46.77 I 15 I -32.9 I -32.9 I -79.67 I o I 35 I 31 I 30 I 24 I 12-6" 
649 I 460 I 41112006 I 55.77 I 15 I -32.9 I -32.9 I -88.67 I o I 32 I 68 I 73 I 54 I 22-6" 
650 I 676 I 41112006 I 61.l I 35 I -21.9 I -2 1.9 I -83 I o I 15 I 15 I 22 I 66 I 25-3" 
651 I 627 I 41112006 I 51.77 I 35 I -32.9 I -32.9 I -84.67 I o I 13 I 24 I 57 I 79 I 30-4" 
652 I 606 I 4/112006 I 51.77 I 35 I -32.9 I -31.9 I -83.67 I 1 I 9 I 12 I 28 I 56 I 604" 

653 I 584 I 4/1/2006 I 51.77 I 35 I -32.9 I -32.9 I -84.67 I o · I 13 I 33 I 54 I 55 I 13-3" 
654 624 I 41112006 I 51.77 I 35 I -32.9 I -32.9 I -84.67 I o I 13 I 14 I 16 I 38 I 79 
655 I 603 I 41112006 I 51.77 I 35 I . -32.9 I -32.9 I -84.67 I o I 13 I 14 I 15 I 19 I 56 

656 I 581 I 4/1/2006 I 51.77 I 35 I -32.9 I -31.9 I -83.67 I 1 I 12 I 14 I 16 I 55 I 79-9" 
657 I 625 I 4/1/2006 I 51.77 I 35 I -32.9 I -31.9 I -83.67 I 1 I 13 I 13 I 13 I 20 I 63 
658 I 604 I 4/112006 I 51.77 I 35 I -32.9 I -31.9 I -83.67 I 1 I 16 I 16 I 15 I 30 I 97 
659 I 582 I 4/112006 I 51.77 I 35 I -32.9 I -31.9 I -83.67 I 1 I 13 I 13 I 16 I 54 I 70-9" 
660 I 626 I 41112006 I 5l:i7 I 35 I -32.9 I -30.9 I -82.67 I 2 I 15 I 16 I 19 I 20 I 69 

661 I 605 I 4/112006 51.77 I 35 -32.9 I -31.9 I -83.67 I 1 I 18 I 17 I 18 I 30 I 90 
662 I 583 I 4/112006 I 51.77 I 3S I -32.9 I -30.9 I -82.67 I 2 I 18 I 17 I 15 I 19 I 73 
663 I 147 I 4/312006 I 56.1 I 15 I -21.9 I -14.9 I -11 I 7 I 26 I 30 I 58 I 81 I 78 
664 I 173 I 413/2006 I 56.1 I 15 · I -21.9 I -13.9 I -10 I 8 I 16 I 27 I s3 I &7 I 48-6" 
665 I 148 I 41312006 I 56.1 I 15 I -21.9 I -21.9 I -78 I o I 38 I 38 I 28 I 28 I ll-6" 
666 I 196 I 41312006 I 56.1 IS I -21.9 I -13.4 -69.5 I 8.5 I 24 I 28 I 48 I 86 I 60-6" 
667 174 I 413/2006 I 56.1 I 15 I -21.9 I -13.4 I -69.5 I 8.S I 32 I 22 I 25 I 61 I 110 
668 r49 I 41312006 I 56. 1 I 15 -21.9 I -14.9 I -71 I 7 I 20 I 42 I 66 I 73 I 75 
669 I 224 I 4/3/2006 I s6.I I 15 I -21.9 I -21.9 I -78 I o I 27 I 38 I 33 I 26 I 26 
670 I 197 I 413/2006 I 56.I I 15 I -21.9 I -13.4 I -69.5 I 8.5 I 23 I 33 I 53 I 93 · 1 60-6" 

671 I !7S I 413/2006 I 56.1 I 15 I -21.9 I -12.9 I -69 I 9 I 42 I 33 I 30 I 44 I 103 
672 I 150 I 41312006 I 56.1 I 15 -21.9 I -12.65 I -68.75 I 9.25 I 63 I 41 I 49 I 67 I 25-3" 
673 I 252 I 4/312006 I 56.1 I IS I -21.9 I :11.9 I -78 I o I 39 I 41 I 35 I 32 I 25 
674 I 225 I 4/3/2006 I s6.I I Is I -21.9 -14.4 I -70.5 I 7.5 I 22 I 33 I 68 I 79 I 82 
675 I 198 I 41312006 I 56.I I 1s I -21.9 I -ll.9 I -68 I 10 I 74 I 52 I 39 I S9 I 83 
676 I 555 I 4/312006 I S5.77 I 35 I -32.9 I -27.9 I -83.67 I s I 13 I 17 I 25 I 57 I 72-9" 
677 I 529 I 4/312006 I 55.77 I 35 I -32.9 I -28.9 I -84.67 I 4 I 12 I 16 I 36 I 44 I 74 
678 I 508 I 4/3/2006 I 55.77 I 35 I -32.9 I -32.9 I -88.67 I o I 56 I 46 I 50 I 67 I 31-6" 
679 I 486 I 4/312006 I 55 .77 I 35 I -32.9 I -29.9 I -85.67 I 3 I 15 I !8 I 2s I 35 I 6s 
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681 ~/3/2006 35 -32.9 -27.9 

682 509 41312006 55.11 35 -32.9 -29.9 

683 '487 4/3!2006 55.77 35 -32.9 -29.9 

684 461 413!2006 55.77 35 -32.9 -28.9 

685 435 4/3!2006 55.17 35 -32.9 -30.9 
686 436 4/312006 55.77 35 -32.9 -18.9 

687 176 4/4/2006 56.1 ' 15 -21.9 -11.4 

688 274 41412006 56.1 15 -21.9 -15.9 

689 253 41412006 56.I 15 -21.9 -13.4 
690 226 4/412006 56.1 15 -21.9 -13.9 

691 199 4/4/2006 56.1 15 -21.9 -14.9 

692 300 4/4/2006 56.1 15 -21.9 -15.7 

693 275 4/4!2006 56.I 15 -21.9 -13.9 

694 254 4/4!2006 56.1 15 -21.9 -12.9 

695 227 4/4/2006 56.1 !5 -21.9 -12.9 

696 322 4/4/2006 S6.1 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 55.11 35 -32.9 -28.9 

700 531 4/4!2006 55.17 . 35 -32.9 -27.9 

701 488 4/4/2006 55.77 35 -32.9 -30.9 

702 462 4/4/2006 S5.77 35 -32.9 -17.9 

703 255 4/5/2006 56.1 15 ·-21.9 -8.5 

704 323 4/5/2006 56.1 15 -21.9 -11.9 

705 302 4/5/2006 56.! 15 -21.9 -11.9 

706 277 41512006 56.l 15 -21.9 -12.4 

707 343 41512006 56.1 15 -21.9 -21.9 

708 369 41512006 56.1 15 -21.9 -21.9 

709 344 4/5/2006 56.1 15 -21.9 -21.9 

710 370 41512006 56.1 15 -21.9 -12.4 

711 324 4/5/2006 56.I 15 -21.9 -11.9 

712 345 4/5/2006 56.1 15 -21.9 -11.65 

713 371 4/5/2006 56.1 15 -21.9 -12.4 

714 303 4/5/2006 56.1 IS -21.9 -ll.l5 

715 325 415/2006 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 4/5/2006 61.l 35 -21.9 -21.9 

719 177 41512006 61.1 35 -21.9 -21.9 

720 799 4/5/2006 61.1 35 -21.9 -21.9 

721 778 4/5/2006 61.1 35 -21.9 -21.9 

722 800 4/5/2006 61.1 35 -21.9 -21.9 

723 753 41512006 61.1 35 -21.9 -21.9 
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TABLE! 
Indicator nnd Production Pile Summary 

301 Mission Street 
San Francisco, California 

-83.67 16 I 15 I 16 I 27 I 86 
-8S.67 3 19 I 27 I 60 I 57 I 64 
-8S.67 3 21 I 21 I 34 I SS I 85 
-84.67 4 17 I 21 I 24 I 37 I 82 
-86.67 2 221241261461 89 
-74.67 14 1301109111711071 102 
-61.5 10.5 95 I 55 I 36 I 54 I 48-6" 
-12 55 I 64 I 69 I 69 I 66 

-69.S 8.5 2812Sl50l90I 106 
-70 25 I 32 I 70 I 96 I 20-3" 
-71 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 51 I 34 I 43 I 1s I 71-6" 
-68 10 52 I 37 I 35 I 50 I 100-6" 

-67.5 10.5 54 I 38 I 34 I 73 I 130-10" 
-69 51 I 37 I 45 I 80 I 100-6" 

-84.67 16 I 15 I 18 I 36 I 90 
-83.67 17 I 15 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 !OOI 102 
-64.6 . 13.4 22 I 45 I 86 I 141 I 125 
-68 10 52 I 49 I 42 I 50 I 101 
-68 10 67 I 41 I 41 I 89 I 60-6" 

-68.5 9.5 11 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 51516181 6 

-68.5 9.S 40 I 32 I 54 I 60 I 40-6" 
-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.S 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 ll I IO 
-66.75 11.25 55 I 51 I 37 I 45 I 20-3" 

-83 · o 16 I 16 I 21 I 36 I 88 

-83 II I 14 I 15 I 25 I 87 
-83 16 I 19 I 20 I 27 I 61 
-83 0 18 I 22 I 30 I 56 I 72 
-83 0 11 I 15 I 24 I 56 I 69-9" 
-83 0 17 I 19 I 39 I 63 I 27-3" 
-83 0 13 I 13 I 12 I 28 I . 78 
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725 BO! 41512006 61.1 -21.9 -21.9 

726 754 4/5/2006 61.l 35 -21.9 -21.9 

727 780 4/512006 61.l 35 -21.9 -21.9 

728 802 41512006 61.1 35 -21.9 -21.23 

729 375 4/6/2006 56.1 15 -21.9 -12.9 

730 398 4/6/2006 S6.1 15 -21.9 -21.9 

731 397 4/6/2006 56.1 IS -21.9 -21.9 

732 132 4/6/2006 S6.l 35 -21.9 -7.S 

733 133 4/6/2006 S6.1 3S -21.9 .7 

734 396 41612006 56.1 15 -21.9 -21.9 

73S 395 4/6/2006 S6.I 15 -21.9 -11.4 

736 418 4/6/2006 46.77 IS -32.9 -23 .9 

737 419 4/6/2006 46.77 15 -32.9 -20.9 

738 417 41612006 46.77 2S -32.9 -19.4 

739 439 4/6/2006 55.77 25 -32.9 -13.75 

740 440 4/6/2006 55.11 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 3S -32.9 -29.9 

747 511 4/6/2006 55.77 35 -32.9 -28.9 

748 151 4nl2006 S6.I 25 -21.9 -7.4 

749 152 4nl2006 56.l 15 -21.9 -7.4 

750 177 4nl2006 56.1 15 -21.9 -6.9 

751 200 4n12006 56.1 15 -21.9 -11.4 

752 228 4/7/2006 56.1 IS -21.9 -11.4 

7S3 256 4n12006 56.l 15 -21.9 -11.15 

754 278 4/712006 S6.1 15 -21.9 -10.65 

7S5 304 4n12006 56.1 15 -21.9 -11.4 

756 326 4/7/2006 56.1 IS -21.9 -12.15 

757 347 4/7/2006 56.1 15 -21.9 -14.2 

7S8 178 4/7/2006 56.1 15 -21.9 -11.15 

759 201 4/7/2006 56.1 IS -21.9 -11.4 

760 229 4/7/2006 S6.1 lS -21.9 -6.9 

761 257 4/7/2006 56,l 15 -21.9 -8.15 

762 279 4/7/2006 56.1 15 -21.9 -10.6S 

763 532 4/712006 55.77 35 -32.9 -30.9 

764 5S8 4/7/2006 55.77 35 -32.9 -27.9 

765 6S4 41712006 61.1 35 -21.9 -21.9 

766 655 4/7/2006 61.1 3S -21.9 -21.9 
767 656 4/7/2006 61.1 35 -21.9 -21.9 

3157.04 
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-83 15 I 14 I 26 I 42 50~611 

-83 18 I 18 I 28 I 90 47-3" 
-83 19 I 19 I 30 I 42 !S3 

-82.33 0.67 36 I 30 I 30 I 42 85-9" 
-69 39 I 35 I 33 I 44 79 
-78 0 33 I 29 I 25 I 22 15 IFiruil blowcollnt < 21 b/ft, capacity~ 260 kips- sec r<Slrikc of pile #393 {l/3 1/06) 

-78 33 I 31 I 24 I 25 23 
-63.6 14.4 15 I 17 I 39 I 71 I 3().3" 
-63.1 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 44 1 441421641 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.S 36 I 43 I 72 I 71 I 126 
-69.S2 19.15 69 I 1021116 I 165 I 50-3" 
-86.67 2 20 I 21 I 27 I 46 I 63 
-88.67 13110110 4~611 !Final btowcount < 21 b/ft, capacity is 260 kips-see restrike ofpile#393 (3/31106} 

-86.17 2.5 16 I 18 I 20 I 45 65-9" 
-88.67 22 I 39 I 70 I 84 90 
-88.67 22152156190 30-5" 
-8S.67 21 I 22 I 30 I 37 61 
-8S.67 19 I 28 I 37 I 51 70-9" 
-84.67 25 I 26 I 37 I so 61 
-63.5 14.S 20 I 40 I 58 I 93 I 50-6" 
-63.5 14.S 16 I 30 I 45 I 75 I 100 
-63 15 24 I 42 I 47 I 85 I 80-6" 

-67.5 10.5 71 I 52 I 4S I 50 I SS-6" 
-61.5 10.5 80 I 57 I 46 I S9 I 45-6" 
-67.25 10.75 52 I 66 I 50 I 49 I 95 
-66.75 11.25 53 I 57 I 65 I 47 I 37 
-67.5 10.5 67 I 86 I 61 I 47 I 50 

-68.25 9.?S 54 I 35 I 31 I 43 I 55-9" 
-70.3 7.7 26 I 39 I 74 I 82 I 90 
-67.25 10.7S 68 I 61 I 43 I 46 I 20-2" 
-67.S · 10.S 861711571481 S0-6" 
-63 15 15 I 33 I 71 I 130 

-64.2S 13.7S 32 I 45 I 67 I 72 I 12-2" 
-66.75 11.25 93 I 67 I 43 I 38 I 65 
-86.67 45 I 54 I 37 I 54 I 64 
-83.67 16 I 15 I 22 I 36 I 69 

-83 13 I 13 I 11 I 51 I 41-6" 
-83 0 10 I ll I 13 I 57 I 38-4" 
-83 0 12 I 11 I 13 I 25 I 87 
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768 657 4n/2006 6Ll 35 -21.9 -21.9 -83 0 12 I 10 I 15 I 22 100 
769 628 4nl2006 51.77 35 -32.9 -31.9 -83.67 13 I 12 I 17 I 35 95 

770 607 4nl2006 51.77 35 -32.9 -30.9 -82.67 15 I 15 I 16 I 27 60-6" 

771 585 4n12006 51.77 35 -32.9 -32.9 -84.67 0 19 I 15 I 16 I 42 88 

772 629 4nl2006 51.77 35 -32.9 -30.9 -82.67 2 12 I 16 I 17 I 54 63-6" 

773 608 4nl2006 51.77 35 -32.9 -30.9 -82.67 16 I 16 I 20 I 25 94 
774 305 4/8/2006 56.1 15 -21.9 -21.9 -78 8 1 7 1 10 1 8 12 I Pile Broken. no replacement pile needed, see RFI 11182 

775 m 4/8/2006 56.1 15 -21.9 -8.4 -64.5 13.5 5 I 17 I 43 I 55 67 
776 348 4/8/2006 56.1 15 -21.9 -12.4 -68.5 "9.5 38 I 26 I 23 I 37 69 

777 374 4/8/2006 56. l 15 -21.9 -12.4 -68.5 9.5 32 I 26 I 19 I 44 77 

778 153 418/2006 56.1 15 -21.9 -6.9 -63 15 23 I 25 I 39 I 66 99 

779 179 418/2006 56.1 15 -21.9 -6.9 -63 15 11 I 26 I 34 I 60 90 
780 202 4/812006 56.1 15 -21.9 -IJ.65 -<i7.75 10.25 69 I 47 I 31 I 35 40-<i" 

781 230 41812006 56.1 15 -21.9 -7.4 -63.5 14.5 8 112137 1 67 42-6" 

782 258 4/8/2006 56.1 15 -21.9 -7.65 -63.75 14.25 12 I 18 I 35 I 53 70 
783 280 4/812006 56.l 15 ·21.9 -6.75 -62.85 15.15 6 I 7 I 11 I 41 80 

784 306 418/2006 56.1 15 -21.9 -6.9 -63 15 6 1 11 1 30 1 70 55-6" 

785 328 4/8/2006 56.1 15 -21.9 -11.65 -67.75 10.25 51 I 26 I 19 I 39 42-6" 

786 349 4/8/2006 56.1 15 -21.9 -13.15 -69.25 8.75 19 1 17 1 27 1 52 80 

787 375 4/8/2006 56.1 15 -21.9 -13.4 -69.5 8.5 13 I 14 I 32 I 50 67 

788 159 41812006 56.1 15 -21.9 -6.5 -62.6 15.4 12 I 32 I 48 I 45 98 

789 203 41812006 56.1 15 -21.9 -6.9 -63 15 19 I 17 I 32 I 56 80 

790 204 4/8/2006 56.1 15 -21.9 -11 -67.J 10.9 62 I 61 I 54 I 41 40-6" 

791 232 41812006 56.1 15 -21.9 -7.9 -!l4 14 18 I 19 I 35 I 57 75 

792 259 41812006 56.1 15 -2 1.9 -7.9 -64 14 10 I 20 I 42 I 72 I 77 

793 586 41812006 51.77 35 -32.9 -32.9 -84.67 15 I 18 I 39 I 44 I 35 

794 630 4/8/2006 51 .77 35 -32.9 -31.9 -83.67 14 I 16 I 21 I 55 I 63-6" 

195 609 4/8/2006 51.77 35 -32.9 -31.9 -83.67 16 1 14 1 16 1 22 1 84 

796 587 4/8/2006 5 1.7? 35 -32.9 -32.9 -84.67 19 I 25 I 48 I 58 I 20-6" 

797 559 4/812006 55.77 35 . -32.9 -28.4 -84.17 4.5 20 I 18 I 19 I 50 I 89 

798 533 418/2006 55.77 35 -32.9 -29.4 -85.17 3.5 15 I 17 I 29 I 49 I 85 

799 512 418/2006 55 .77 35 -32.9 -29.9 -85.67 21 I 20 I 26 I 40 I 76 

800 490 4/812006 55.77 35 -32.9 -14 -69.77 18.9 59 I 78 I 117 1168 I 78-4" 

801 560 4/812006 55_77 35 -32.9 -16 -71.77 16.9 50 11101129 1170 1 209 

802 534 4/8/2006 55.77 35 -32.9 -16 -71.77 16.9 63 I 84 I llOl 1341 154 

803 513 41812006 55.77 35 -32.9 -14.5 -70.27 18.4 32 I 76 I 96 I 150 I 100-6" 

804 Z60 4/10/2006 56.1 15 -21.9 -7.5 -63.6 14.4 7 112 120134 1 72 

805 286 4/1012006 56.1 15 -21.9 -7.75 -63.85 14.15 4 1 22 1 44 172 1 85 

806 329 411012006 56.l 15 -21.9 -13.9 -70 18 I 22 I 46 I 67 I 75 

807 355 4/10/2006 56.1 15 -21.9 -13.9 -70 15 I 22 I 48 I 74 I 74 

808 399 411012006 56.1 15 -21.9 -21.9 -78 0 36 I 32 I 23 I 21 I 21 

809 421 4/10/2006 56.1 15 -21.9 -21.9 -78 47 I 38 I 30 I 30 I 24 

810 420 4/1012006 56.1 15 -21.9 -12.65 -68.75 9.25 34 I 28 I 48 I 70 I 86 

811 400 4/!012006 56.1 15 -21.9 -12.65 -68.75 9.25 32 I 28 I 36 I 54 I 88 
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San Francisco, California 
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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.l 15 ·21.9 -13.15 -69.25 8.75 171'18\331731 82 
815 828 411012006 61.1 35 -21.9 -21.9 -83 14 I 14 I 23 I 48 I 55 
816 829 4/10/2006 61.l 35 -21.9 -21.9 -83 12 I 13 I 26 I 39 I 49-6" 
817 803 4/1012006 61.l 35 -21.9 -21.9 -83 · o 12 I 14 I 21 I 51 I 24-4" 
818 781 4/1012006 61.1 35 -21.9 -21.9 -83 II I 11 I 15 I 50 I 30-6" 
819 755 411012006 61.1 35 -21.9 -21.9 -83 0 13 I 15 I 20 I 50 I 40-6" 
820 733 4/1012006 61.l 35 -21.9 -21.9 -83 17 I 17 I 20 I 28 I 37-6" 
821 705 4/10/2006 61.1 35 -21.9 -21.9 -83 12 I IS I 19 I 79 I 70-6" 
822 677 4/10/2006 61.1 35 -21.9 -21.9 -83 18 I 19 I 21 I 34 I 70-6" 
823 678 411012006 61.l 35 -21.9 -21.9 -83 17 I 15 I 17 I 34 I S0-6" 
824 106 4/10/2006 61.1 35 -21.9 -21.9 -83 21 I 20 I 19 I 25 I 130 
825 734 4/10/2006 61.l 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 IS I 14 I 28 I 56 I 100-9" 
827 782 4/10/2006 61.l 35 -21.9 -21.9 -83 IS I lS I 14 I 21 I 83-10" 
828 804 4113/2006 61.1 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 IS I 17 I 30 I 66 I 25-3" 
830 • 783 4/13/2006 61.1 30 -21.9 -21.9 -83 15 I 16 I 18 I 37 I 32-6" 
831 757 4/1312006 61.1 30 -21.9 -21.9 -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 4/13/2006 61.l 25 -21.9 -9.9 -71 12 18 I 24 I 41 I 57 I 85 
834 679 4/13/2006 61.l 25 -21.9 -10.4 -71.5 11.5 26 I 45 I 53 I 58 I 82 
835 S61 4113/2006 55.77 30 -32.9 -32,9 -88.67 0 37 I 10 I 6 I 8 I 6 Pile Broken, no replacement pile ne<dtd, see RFI #203 

836 535 4/1312006 55.77 30 -32.9 -29.9 -85.67 22 I 26 I 30 I 42 I 70 
837 S14 4/13/2006 55.77 30 -32.9 -21.9 -77.67 ll 76 I 66 I 86 I 71 I 101 
838 681 4114/2006 61.l 30 -21.9 -21.9 -83 0 11 I l3 I 12 I 34 I 34-9" 
839 709 4/14/2006 61.1 25 -21.9 -21.9 -83 13 I 14 I 14 I 35 I 56-9" 
840 737 411412006 61.1 25 -21.9 -21.9 -83 13 I 17 I 25 I 70 I 13-3" 
841 682 411412006 61.l 30 -21.9 -21.9 -83 17 I 19 I 17 I 30 I 78 
842 710 4/14/2006 61.1 30 -21.9 -21.9 -83 23 I 17 I 19 I 37 I· 75 
843 738 4/14/2006 61.l 30 -21.9 -21.9 -83 13 I 14 I 20 I 63 I 38-6" 
844 683 4114/2006 61.1 30 -21.9 -21.9 -83 21 I 18 I 22 I 65 I 70-9" 
845 711 4/14/2006 61.1 30 -21.9 -21.9 -83 18 I 17 I 20 I 44 I 66-6" 
846 739 411412006 61.1 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 -2l.9 -83 17 I 11 I 22 1.33 I 93 
849 491 4115/2006 55.77 30 -32.9 -15.9 -71 .67 17 67\Bl\1021851 100 
850 492 4/15/2006 55.77 30 -32.9 -30.9 -86.67 717\6131 3 Pile Broken, no replaccr:nentpilo needed, soo RFI #203 

851 466 4115/2006 55.77 30 -32.9 -13 -68.77 19.9 26 I 54 I 68 I 77 I 106 
852 441 4/15/2006 65.1 30 -21.9 -3 -68.l 18.9 38 I 42 I 61 I llOI 130 
853 381 4/15/2006 56.1 30 -21.9 -21.9 -78 0 31 I 25 I 23 I 18 f 19 IFinalblowcount<2lb/ft,capacityis260kips - seercslrik<oofpilc#393(3/3U06) 

854 424 4/15/2006 56.1 30 -21.9 -14.9 -71 16 I 32 I 49 I 72 I 78 
855 467 4/17/2006 65.1 30 -21.9 -3 -68.l 18.9 27 I 34 I 36 I 75 90 
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856 ·1 493 I 4/17/2006 I 65.1 I 30 I -21.9 I -18.2 I -83.3 I 3.7 I 30 I 30 I 41 I 85 I 105 
8S7 I 442 I 4/17/2006 I 61.1 I 30 I -21.9 I -3.5 I -64.6 I 18.4 I 30 I 26 I 46 I 90 I 98 

8S8 I 468 I 411112006 I 61 .1 I 25 I -21.9 I -3,9 I -65 · I 18 I 28 I 28 I s2 I 91 I 89 
8S9 I 494 I 4117/2006 .I 61.1 I 3S I -21.9 I -5.7 I -66.8 I 16.2 I 32 I ss I 67 I 78 I 93 

860 I 443 I 4117/2006 I 61.l I 30 I -21.9 I -3 I -64.1 I 18.9 I 24 I 22 I 31 I 11 I 95 
861 I 469 I 411712006 I 61.1 I 30 I -21.9 I -4 I -65.1 I 17.9 I 29 I 43 I 68 I 7S I 64-6" 
862 I 495 I 4/17fl006 I 61.l I 30 I -21.9 I -4 I -65.l I 17.9 I 20 I 29 I 53 I 81 I 94 
863 I 444 I 4/17/2006 I 61.l I 30 I -21.9 I -5 I -66.1 I 16.9 I 18 I 34 I 68 I 72 I 92 
864 I 470 I 4/1712006 I 61.1 I 30 I -21.9 -4.3 I -65.4 I 17.6 I 11 I 23 I s1 I 73 I 103 
865 I 496 I 4/1712006 I 61.1 I 30 I -21.9. -21.9 I -83 I o I 12 I 11 I 16 I 15 I 10-6" 
866 I 135-R I 4/17/2006 I 56.1 I 2S I -21.9 -6.9 I -63 I 15 I 11 I 18 I 33 I 73 I 95 jRcplacana1tpileforpile#l35brokeoduring dtivlngon3/22/06 

867 I 450 I 4/1712006 I 6S.l I 30 I -21.9 I -4.3 I -69.4 I 17.6 I 24 I 37 I 61 I 73 I 98 
868 I 476 I 4/17/2006 I 65.1 I 30 I -21.9 I -20.9 I C86 I I I 18 I IS I 20 I 44 I 60 
869 I Sl5 I 4/18/2006 I 65.l I o I -21.9 I -4.2 I -69.3 I 17.7 I 20 I 37 I 62 I 77 I 95 

.·'-.;.. 

· ·.;·:: :: .. 

870 I 536 I 4/18/2006 I 65.1 I o I -2 1.9 I -21.9 I -87 I o I IS I 15 I IO I 6 I 12 Pirull blowcount < 21 b/ft, capacity is 260 kips - see restrike of pilc#393 (3/31106) 

871 I 562 I 4/1812006 I 65 .1 I 25 I -21.9 I -21.9 I -87 I o I 19 I 29 I so I 6S I 12-3" 
872 I s88 I 4/1812006 I 61.l I 2s I -21.9 -21.9 I -83 I o I lS I 15 I 14 I 11 I 7-4" 
873 I 516 I 4/18/2006 I 65.l I o I -21.9 I -4.5 I -69.6 I · 17.4 I 20 I 42 I 70 I 62 I 82 
874 I 537 I 4/1812006 I 6s.1 I o I -2!.9 I -4 I -69.1 I 17.9 I 18 I 33 I 68 I 81 I 100 
875 I S63 I 4118/2006 I 65.1 I o I -21.9 I -5 I -70.1 I 16.9 I 41 I 68 I 6S I 74 I 85 
876 I S89 I 4/1812006 I 61.1 I o I -21.9 I -4 I -65.1 I 17.9 I 62 I s8 I 73 I 67 I 64 
877 I 517 I 411812006 I 65.1 I o I -21.9 I -3 I -68.1 I · 18.9 I 21 I 20 I 28 I 86 I 122 
878 I S38 I 4/1812006 I 6S.1 I o I -21.9 I -6.S I -71.6 I 1S:4 I 42 I 64 I 67 I 73 I 86 
879 I S64 I 4/18/2006 I 65.l I o I -21.9 I -4 I -69.1 I 17.9 I 34 I 44 I 68 I 81 I 85 
880 I S90 I 411812006 I 61.l I o I -21.9 I -10 I -11.1 I 11.9 I 57 I 53 I 57 I 68 I 73 
881 I 518 I 4/1812006 I 6s.1 I 2s I -21.9 I -4.5 -69.6 I 17.4 I 16 I 39 I 54 I 73 I 85 
882 I S39 I 411812006 I 6S.1 I o I -21.9 I -3.2 I -68.3 I 18.7 I 19 I 21 I 46 I 76 I 90 
883 I 610 I 4/1912006 I 61.1 I o I -21.9 I -21.9 I -83 I o I 18 I 16 I IS I 20 l 49 
884 I 631 I 411912006 I 61.1 I 20 I -21.9 I -9.9 I -71 I 12 I 33 I 52 I 58 I 63 I 73 
885 I 680 I 4119/2006 I 61.1 I 20 I -21.9 I -21.9 I -83 I o I 19 I lS I 18 I 32 I 61 
886 I 611 I 4119/.2006 I 61.1 I o I -21.9 I -8 I -69.1 I 13.9 I 27 I 42 I 4S I 72 I 83 
887 I 632 I 411912006 I 61.1 I o I -21.9 I -7 I -68.1 I 14,9 I 18 I 35 I 49 I 70 I 103 
888 I 6S8 I 4/1912006 I 61.1 I o I -21.9 I -7.2 I -68.3 I 14.7 I 18 I 29 I 47 I 74 I 110 
889 I 612 I 4/1912006 I 61.1 I o I -21.9 I -7 I -68.l I 14.9 I 21 I 3S I Sl I 86 I 88 
890 I 633 I 4/19/.2006 I 61.1 I o I -21.9 I -6 I -67.1 I 15.9 I 18 I 41 I 67 I 94 I 62-6" 
891 I 519 I 4/1912006 I 6s.1 I o I -21.9 I -5.5 I -70,6 I 16.4 I 36 I 51 I 58 I 77 I 92 
892 I 56S I 4119/.2006 I 65.1 I o I -21.9 I -7 I -72.1 I 14.9 I 64 I S7 I 70 I 72 I 68 
893 I 591 I 4/1912006 I 61.1 I o I -21.9 I -7 I -68.1 I 14,9 I 22 I 36 I 45 I 77 I 109 
894 I 613 I 4/19/2006 l 61.1 I o I -21.9 I -5.7 I -66.8 I 16.2 I IJ I 29 I 47 I 73 I 12S 

89S I 634 I · 411912006 I 61.1 I o I -21.9 I -7 I -68.l I 14.9 I 22 I 37 I s2 I 75 I 86 
896 I 660 I 4/1912006 I . 61.1 I o I -21.9 I -8 I -69.I · I . 13.9 I 36 I 48 I 65 I 82 I 110 
897 I 708 I 4120/2006 I 61.1 I o I -21.9 I -14,5 I -75.6 I 7.4 I 86 I 68 I 57 I 52 I 15-4" 
898 I 736 I 412012006 I 61.1 I o I -21.9 I -10.s I -71.6 I 11.4 I 29 I 46 I s6 I 1s I 100 
899 I 877-R I 4120/2006 I 6S.l I 30 I -21.9 I -17.9 I -83 I 4 I 14 I 14 I 19 I 42 I 68 jRcpJacernentpile for pile ll&77 brok<nduring driving on 3/28/06 
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784 4/21/2006 61.1 

902 806 4/21/2006 61.1 

903 759 4/21/2006 61.1 
904 785 4/21/2006 61.1 

905 807 4/21/2006 61.1 

906 830 4/21/2006 61.1 15 

907 786 4/21/2006 61.l 
908 808 4/21/2006 61.1 
909 787 4/21/2006 61.1 

910 809 4/21/2006 61.1 

911 767 4/2l/2006 61.1 

912 545 4/21/2006 65.l 

913 571 4121/2006 61.l 

914 614 4/21/2006 61.1 
915 640 4/22/2006 61.6 

916 684 4/22/2006 61.l 

917 712 4/22/2006 61.1 

918 740 4/22/2006 61.1 

919 546 4/22/2006 65.l 30 

920 685 4/22/2006 61.1 30 

921 713 4122/2006 61.1 30 

922 741 4/22/2006 61.1 30 

TABLE1 
Indicator and Production Pile Summnry 

301 Mission Street 
San Francisco, Calilornio 

:~~~~~7i5~,~~~" 
-21.9 -21.9 -83 

-21.9 -21.9 -83 21 I 17 I 20 I 34 
-21.9 -21 .9 -83 16 I 15 I 18 I 39 
-21.9 -12 -73.1 9.9 43 I 54 I 66 I 56 
-21.9 -12 -73.l 9.9 32133148157 
-21.9 -12 -73.1 9.9 28 I 34 I 42 I 55 

-21.9 -21.9 -83 IS I 16 I 20 I 61 
-21.9 -10 -71.1 U.9 19 I 22 I 44 I 58 
-21.9 -21.9 -83 22 1 20125157 
-21.9 -21.9 -83 20 I 20 I 27 I 57 
-21.9 -11.5 -72.6 10.4 27 I 41 I 58 I 57 
-21.9 -11 -72.l 10.9 21 I 38 I 52 I 58 
-21.9 -21.9 -87 18 I 18 I 38 I 51 
-21.9 -8 -69.l 13.9 24124146173 
-21.9 -21.9 -83 0 21 I 18 I 17 I JO 
-21.9 -9 -70.6 12.9 42 I 51 I 60 I 73 
-21.9 -9 -70.1 12.9 37 I 52 I 51 I 77 
-21.9 -9 -70.l 12.9 20 I 37 I 55 I 72 
-21.9 -9 -70.1 12.9 14 I 17 I 40 I 59 

-21.9 -21.9 -87 15 I 19 I 30 I 47 
-21.9 -8 -69.l 13.9 22 I 25 I 48 I 58 
-21.9 -8 -69.1 13.9 26 I 24 I 48 I 87 
-21.9 -9 -70.1 12.9 18 I 21 I 40 I 65 

1. Pile Location as designated on drawiog titled "Martin Ron Pile Numbering 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 nUmber of nil es reoulrln• 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 
insta!Mtion: 9 1% 

Number ofrenlacement niles driven: 2 0.2% 
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@it!J anu @ount)J of 

~an JJf ran.ciz.cn 

'Board of Suyervisors 
City and County· of San :Francisco 

. r ~ 

(jovernment 5ludit. antf.Oversigfit Committee 
April 28, 2017 + lO~OQ~ ~;~. + File No. 160975 

Ha~~tip .. $'.·r:annu 

P{ease state your name for tfie record: 

Preyare to affirm tfiis oatfi by raising your rigfit fiand; ancf affirm 
by saying ''I cfo." 

"}Jou 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 'Board 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'' 

Wfien reca{Cing tfie witness: 

"Jvlr. Pannu, I wi{{ remind you, you have been yrevious{y y{aced 
under oath and remain so. P{ease tafie the yodium, and re-state 
your name for the record. 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of2000) 
Dated: April 28, 2017 



'Boara of Suyervisors 
City ana County of San :Francisco 

(jovernment .Jludit ana Oversight Committee 
April 28, 2017 + 10:00 a.m. 

Hardip S. Pannu 

Preyare to ajfirm tliis oatli by raising your rig/it liand; ana 
affirm fJy saying "I Vo." 

"}Jou ao sofemn[y state tfiat tfie testimony you may give in tfie 
fie a ring now yendlng before tfiis (jovernment .Jludit ana 
Oversigfit Committee, .of tfie San :Francisco 'Boara of 
Suyervisors, in tfie City ana County of San :Francisco, sfia[[ be 
tfie trutfi, tfie wfio[e trutfi, ana notfiing but tfie trutfi." 

. 'Wlien recaCang tlie witness: 
":M.r. Pannu, I wi[[ remind you, you fiave been yrevious[y 
y[acea under oath ana remain so. Pfease take tlie yodium, 
ana restate your name for tfie rec or a." 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of 2000) 
Dated: April 28, 2017 
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MUHH .. ESftOO C{ .;. LOUiE 
Structu.r.al i=rig ine~r.S 

P.itO'~ECT DATA. SHfElaT 

fkce\~ ~\ ~tl11t~ _.-: :~ - ., 

' 

-
. 

' 

1. ' Project No. 6Q77 Sub-Project No: 00 
---~ 

2. Project Name: 301 MISSIQN STRE{:_I.'.' PEER)~EYIEW : · -
- -

Date: 1119105 

3. Location: Typ'e: , PEER REVIEWIHl-RISE OB . 

Seeondary Code(s): H06 

4. Client: 'Full Name 
-street. & Ste . 
. City/State 
Attn: 

MILLEN.IUM PARINER$_ , 

5. · ()wner: Name 

6; 

Street & Ste. 
C;iy/Sb:ite 

Proj~~ Statistics: 
TotalEstimated construction Cost 
No. of Structure.s: 
Total Gross Area: 

No. of Sto.ries - Above Grada: · 
Betowdracie: -

Estimated Completion Date: 
Bldg; Type (Steei, Concrete, etc: j: 

----,--

Zip _ 941Q3 
Clienqob No. ----------

Zip 
---'-------'-~-

7. Descrifitlbi'i Of Seni'lces for Billing: ___ )rmu_CTURAL EN!31NEER1NG PEER REVIEw 

Estimated Amount: Maximum Amount •· $60,000 
' ..... -' !:, · - " ---

A Norm~I ~te~ an~ Muitipl_i¢rs '(es~ '1'81 No: D 
Qiff~rent Rates .(indicate) · 
ti1i'ferent M!:i•tipl'e~ (indicate) 

a;· Normal Reimbul:Sables · 
oiffe(enf Rei~bµ~blel> :(in<:Jii:;c.itf:!). 

·· Yes: -- -_, ~st ·· No: 

9. . . F~e Biil(r:ig: 
ft f~buunll sc;h~pure (Att~rc;t(lf~pplicabl~.) . 
B. Fee BilfJ_rig by Phase: Llirnp sum Fee Amo\mt 

SD(~ch~ati9l?eSign) .. % --"----'----'-'------'- or Amount 
o[). (DeslgflDev~fopi;ieJ1t) .. % _,_--""""·---~~~-.,.~ or Amount 
Cl;> (Constructi()~'[)ocurn.~nts) ·%'.' ,~ · or Amount 

----'-'--~~~__; 

arf(Bltfa'ing and 'Negotiation)' % ··=· •• _..·----- ·"" .... ·'·,,..· ---__,.'·~· -- cir Amo_unt 
_ CA(Gon~tru~on.A_dmiQis~tiQri) % -_-.-~· ---'"'---'-"'--~ 
Other-"--- -- .... ~,- % ______ _ 

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

· 1i1 Remarb: 

qr Amount 
or Amount 

-~-----~ 

.J. --·-~·~-~- ,.,,, ,:-_- J • 

Projeet Manager: -_H_._P_A_N_N~i)-~-,-. _______________________ Approval: - -W3'*'· .-1_·_~, +L?--~-- '-_==----.,.,.....,..--

7 ·' ·· Aci::Q.unting _.,..,.. __ _ Contract File _v_-__ · _ 
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M·IDDLEBROQh + LOµIE 
Structural Enginee.rs 

1. Project No. 6977 Sub-Project No: 01 ---- Date: 12/21/05 

2. Project Name: 301_MISSION . 
--=-----~~::__ __ .:;._=---------------~-~'--'---~ 
SF 3. · Loca.tion: Type: .c .. 

""-----"-------------'---~ 

4. Client:. 

5. Owner: 

Full Name 
Street &. Ste . . 
City/State 
Attn: 

Name 
Street & Ste. 
City/State 

Primary Code: ·. ---- Secoridary Code(s): 

MILLENNIUM PARTNERS 
· 13s MARKET STREET': 3R0 ·f:LoOR 

~ . ,_; ' - - · . • I r ~' "' . I ~ ~ • 

.. SAN FiRJ.\NCISCO·. -· . 

CHRIS VAUGHN-HULBERT .. - Client Job No. 

6. Project Statistics: 
Total Estimated Construction Cost: 

No. of Structures: 
TOtal Gross Area: 
No. of Stones - Above Grade: 

Below Grade: 

Estimated Completion Date: 

Zip 94103 .. 

___ _:::__"-------

Zip -------

BIQ~.T~pe (Steeh Concrete, etc.): . ..... . ~Ne} 

7. Qe$c.r1PtJon of Service for Billing; S~UCTlJW\ll.ENGIN.EERiNG REVIEW OF ~IMPACT 

ON·CALTRAN BUILDING 

8. Labor Bllllng: Maximum Airtaunt . $~0()(l EStimated Amount: 
-'..:."'-'-'"------_c_.: 

A Nonna! 'f~ates and Multipliers :Yes: r8J. No: D 
Olfferent Rates (indicate}-

p~rent M:Ultipfiers (irt.dicate) 
s. Norma1R.efmtiur5ables ·· ves: -~"]81 ""·'··-·'Na:' ~o~ · 

Diff~rent ~~irnl:>ursables (indicate) 

9. >Fee s~i1no: 
A Fee billing .schedul~ (Attach; lfappUeable.) 
R Fee Billing by P~ase:: · · Li.Imp sum f EJe Amount: 

so {Schematic DeSig.n) · % -'--~-'-"'-~--'--'-'-
DD (Des;~n· pe~~lopme11t) · . o/o . ··· · ···-~-· --· ~'~'''·~~·"'"'-'.,.·~. 
CD.(Constructi9n Docurri~nts) .% --~~--~ 
BN (Bid~ing and Negcitlatioil) . % --'--"-----=----"-" 
9A(<,;c;>nslruction Administration) % .. _ . ,,., • . .. ·" ·-;;,·-. 

bth~r) --- _ % --~-' .. -'-------

or Amount 

orAinou11t 
or Amount 
or.Arriount 
or Amount 
or Amount 

---~----

. - ~.,·.·.· ... · .. 

Project Manager: ··- :...:H:..:. P:...:A:..:.N~N.o=.U--~--'---"---'--"-'--------'--'----'---=···~· _Approval: (\~ "' () _ 
~ 

Accounting-'-.~-- contract File --~-'-' 



12/14/2005 l6:0j 4152749150. 

December 14, 2005· 

Chris Vaughn-Hulbert 
Millennium Partners . 
735 Market Street, 3~ floor 
Dan·Francisco, CA 94103 

MILLENNIUM .PARTNERS PAGE 01 

(dh1.· 0l 

... . -- •···· . . . ... !· ' 
RE: Structuraj ~ngiheeringServices Propasal for review of shoring impact on CAL TRAN building 

301 Mission.' Str:ee\d3an Frandsco 

ci:trirs. thank you for requesting our proposal for str'Ucturaf engineering service for the reference 
ptOj§Ct. . 

• 'To review th_e impact of ~hoiing .and.· about 1 O to ·12 fe'¢t of- ~xcav~tion on the CALTMN building 
·on1he _south ::;ide of property, ll'i addition, w.e wflf:fi!rotit'CALTRAN form about-our finding$. Our 
f~e.stfrnafe tqtevl~W~nd prep)3ffl.CALTRAN form or,iT~, bcjsls N.TJ:; is .................... :$ 5,ooo 

Chang~11jn,idlrection ;given .to M + _LV1~jch c~uS'~·,slQaj~c~~~ rew9rk will be brought to your·attention. 
Such ctc:ii;i1.~p171a) Mrnpen;:;at1on will.be based on fVI + 1-.·~ bdlmg,r~tes ; . . 

Tf1e· '5.!_ated fees include. su.Gh thing~ as telephone; -po~ta·ge .and tha like. We would llke to be 
· ~ reiriib:U~d for any pririJing cost. ·tfa\lel and subsistenee:. (if required), ·express mail, eXJ)ress 

deliVe'rje_:;. etc. 

Billing to Millennium Partners for services compreted will be made at completion of work,·or at 
appropriate progress points. 

GHRJS, we are ,pleased to prbyi'q~ the proposal f~r the above items and we look forward to 
99n,6fifiing a 'long_ worldrig rel~tion~l)JP.·Wtth Yoll ~ 

Piease let us know if you hav~ any questlhns. 

MIDDLEBROOK :f"LOUig 

Hardlp S~ Pannu, S.E 
Pdn9ipal . 

. H~Pld;ic 

" 



.. Mt,iI,ENNI_U!':J PARTNERS 
TI531fuket,.Scre&, .3 , Eloor , · · 
Ssn Francisco, CA 94103 
415-5373890 Tel 
4155373895 Fax 
SFarreraon@MlllenniumPtrs.CCDh 

FACSlMILE TRANSMITTAL SHEEl' 

DATB: January I 8, 2005 

tO: Hardip Pannu 

'FAXNO.: 415.477.9099 

4 ._ r. 

FROM: Steve Patterson 

u: Pro.i;rnsal Acce~tnnce 
·' 

TOTAL:PAG;E(S)' 6 ill.eluding COYef 

.:..;._ ·;-:.:•;• 

NOT8S/COMMENTS: 
·, 

.See attached. 

S~3N.l~~d wnIH'-GllIW 0S161>LZStP pE:si S00Z/Bt/t0 



. . 

·.[ME]. 
MILLENNIUM PARTNERS 
735 Marl= Stn!cr. 3ni l'l0<>r 

~~ Panc.h:co. Gh.94io!l · 
415.593.llOOTd 

415,537.3895 F..x 

"llucocuu. 

January 18, 2004 

Mr. Hard Ip .Pannu 
Mlddlebrook.+· Louie 
One Bush·Street, Sulte250 
San Francisco, CA 94104 

m:~ 301 Mission ~treet, San Fra.nclsco. 
Structural faigineenng Pe~r ~eview ·Servlces 

Dear Hardip, · 

' I am pleased to: award .. ~d~leb:rook .+ L:oui~;Jhe Stfuctural Engine6fin}J- Poo,r Rev[ew-ServJces for 
tlle'.§01 Mi~sion ~ifeetprgject, in san F.'mhcJ~~- 'T.h~ S~JiVi~~.-provlded wili be In accdrciance·, · 
y\rith yqµrprop:osal.dated Detefno~er 17, 20P4'whld1! hav~ approvetfaf!d a~ached fat ref~renca; 

1 '.'iefy mµch looKfE:>&.arct 10 itlorking·wtl~ y,ourselfand·:team todeliv~ra .very exciting project. i Will 
<C.<Jn~acf:.yqlr§hottl~ fP :®Q;rdihaf~, the' ~kigk'i:Off m~ting wi,tf)1he projecrteati11 

Rf ease. do . rjq.t~e,§lta.t~ to c&nh3dt me at anytime on the numbers listed above and on 1ny ~ttached 
-bq~in$>"itc;arct:i · · · · · 

Steve_ Patterson. 
Mill~ilnlum Part'"'ers 

Cc: CS-011 Stru~tural Peer Review 

Mlerui New y~,~ -

SCJ3N.ilJl:id Wf1I1't-GT1Il'l 
San f.ranojsc:o 

13S16PLZ:SH 



.. .. .... CS-Cl\\ 

. - - - .. .... . =iJ'l"'r ··. MIDDLEBROOK + 
Struchi.ral Engine~rs ' ... 

:, . ' One Bush Stn:et 
Suite 250 

: .L-. 

December 17, 2004 

San franci~co, CA 9.4104 
415.477.9000 
Fox 415.471. 9099 
~I mlbox@Mplu~Lcom 

Stephen M. Patterson 
Miiiennium Partners 

.loSQn_ J.C: l.ouie, s.E. 

.11.onold F. Mk!dl.b,OOk; S.E. 
HO~ S. Ponnu. S.E. 
Robe.ii o. M<.<:anney, S.E. 
Joppe I.or.et., EUR ING, S.E, 
N,'.,...i,, R. Amin, S.E. 

735 Mal"Raf sifeeti 3rc1 floor 
san Fh1n~isc6, : ¢~ 94103 

RE; strus"tu~~I Epg)0eering s~&iees Proposal 
301 iMI5sion Stre.et- P¢er R~vlavi 
san'Francisoo, California 

Sl:EPHFN. tha!1k you for in~li.tdil}S Mii].die~rook· + L9ur~: for the peer review of the rt:!Jerenced pr~ject 
Bef9re~ ge:Wng Into our proposal, I'd Ilka . to briefly describe . some quallfi~d and c;apa,ble. peer review • 
experience . 

. 56Q.Mission Streetbeslgn Review:. (jesign review for the Department of Building Inspection, San 
Fral)c.isco C;ty & County. ·· · 

. , ,575 Market $treet (San Hancisco): peer review of a highrlse,office building. 

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

• · ~f2:$ w. Santa .. Clafa (San ·Jo~.~)~ ·:S'yb~.~&tlc Design of a 16-story office building. This project 
alsg entajJ~ peer review 9f111e :'~nat ~E'.S,igp., . 

• 

• 

.. 
Q 

• 

... 

• 

. ~19 Virgin.i? .St.f~et [)e;;igl} ~'3~¥.!e,W •. ~city: of Seattle~ . a ~4-slo·ry . reinforced concrete .rn&e<:t~u.ee 
·"'towt?r. With ~· tlciors ·fdriparjdng ;~n~ ·the.rema:fnlng 'floorffor .r{jsider:itial use.:Tl'le .gross aref;l ofthe 
bullrjlng is -~so.oo~ :squ~e-fe~t with' ih•itop.qf !h~. bwlpln~ approaching 450 feel. · 

•' '• ... . . .·- . 

100 .Di~ I 1700L- Itfi Street' .. Qify ofsea~le: design an~lysis ·of . a 23-story offlee tower wltti 7 
base~er:it.:. leY.els··.; toi' · earJ<i~fj; '?.b~,OQO · gross square feet. ·nm building Is of «0mposlte 
C?nstru.ttl91i;.. · . 

600 Van . Ness ·(Sarr Ft~nq!sco):. Peet review ·service~ for a 1 &-story as!Oisted llvlng residential 
t.Ower. . ··· · · · · · 

1017 Vari · Na~s..- csa.11 . #r;aijclsq:iJ: Structural. 'value engineering and peer review services for a 14-
story tesidential pfoJect; ·2s:o~q90 sf. · 
-'s.ao f7.rah¢1sC.o· Bede\t~l.o!irnent Agency, M + L p'ertom)ed a: IQad · analysis of ·Marriott Hotel's 
'.u.nde.rgr9uJ)d hallfbom c6tjtpie~f9 siJpport Sony' M~trebn: Cen~S.I:~. . . .. 
CaUiedral Hill •Aparunents And 'RetaH. (Sah Francisco): Structt.iral. review resulting fti minor 
.rl)o_dlticattotm. rcl.ori~rn,~Ld~i9i);_ · .. .. , . . . . . 
Scanticop cd~.r.~ni;e . Cel:J,ter . .(P¢riven . Ooli5rado)l _$fl"Ugll;!ral .f!3Vlew and an;'llysis of suspended 

'.Pt.eeashteinfqrce?;J:~n~r~~~; Wa!~ys lo~fcil'abov{of)a- angilier. 

These and a mu!Utud~ of oth~rsj:!erl")oristrate that M. + L hai:; lot of peer review experien.ce 

' Se~~a. :;in ~~ditl?,~:(tg~)tfe :~&J,~~t"s f;~,t~~ ahoye, ;Mi~ ·!}~~~:~ ~)~~~a~ '.~~ai of:'~xperfonc!:! •.'«i~ j qi:11e. ~nd ~I 
promc~~ 1r'se1sn:i10 zqn_~ : 4ir . g~n~ra.llY:ln ::f~~ 13ay J?ireai -~nese:Jpqlude a ha._lf d1:rzen· of , the nrgh, rise;. office. 

, bi:IP~ihg~\. r~cyp~}' .~1Jl)t, :'fn; $an F.raopl~~~ :~~"~ Oa,~l,~i;i-~. ._0n·~ th~/t$t W~~ld~ .beo the :w.I! _ Hote1,;1110 2itSto!Y. 
t ot Second S t:; the .23.·sfoiy 1.?0 Cahforrna,;the 26 story 5.35 .. (0J~$lon Street" the 26 story ·onei Second 

. -St:te~tal! I~ San FranCi~co, a:t1.~ '.~he 22;·st0ty'. Elitfu M. H?i:fiS _srat(}. Qtfic~J3uildirig" in. O~!<ian·ci, . .• . ' 
Here lhenls our proposal'. . . . . •· .. . A~ 

.. 1/1~/P~ 
£0 39\;;ld 0916PLZ:9lt> 
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, ... '" ... ·•·· . MU>DLl!BROOK "' . LOU(li• 
Slrucfur.al En9ineer,s 

Stephen M. Pattara.on 
09cember 17, 2004 

P~go2 of3 

. . 
: - . '~ . . 

,SERVICES TO BE PROVlb§Q (In general accotd with SEAOC Guidelines) 

A Consideration of Design Criteria and configuration with respect to: 

1. Arc~[tactu,ral/functional constraints. 

· 2. Site topography, soils, and adjacent property constraints; 

3. Environmental effects such. as. wind and earthquake forces. 

B~ Performance eyaluatlon, including the following: 

1. Structural seivfceat:iility lnduding deflection. later~I . drift, and other movement. 

2. Vibratlqn, 

. 3; Crack control. 

4. Foundation movement. 

5. Effect of .deflection, !atera.1 drift, a~d otI:if:lf• movement on non-structural elements .such as 
rooftop unils,.:fitc· .• E:lxc1!lp!f!g bulldin!J sl(io. · · 

" 6. Wine:! :and earthq.ual<e. 

c . structural system 

1. Ability of S(;llecl~d. structural material~ anp framing systems to rneet performance criteria 
y.tltti given lo~ds arid c0nflguration. 

2. Degree ot teduridancy, rluctility; and compatibility, partfcularly in r.elatlon to lateral forces. 

3. Appropriateness of member sizes and locations. 

4. Appropriateness. offoundation type and design. 

5. Compatibllity of structutalsystem and nonJstructural ele.inents excluding building skin. 

6. Detailing of the structural system. 

7. Bas.ic canstrUctablllty of st~rat elements and cionnecilons. 
' 

D. Detailed Design 

1. Spqt checking of stn.ictural cBleulations and/or optional ind13penqent calculatlons tor lateral 
components, dlapJlragm design, etc. 

2. str.u\itural oesign dr~1tVir:1gs aod1speclf)eations for adequacy, clarity, basic constructablilty. 
and'•'te~t(~g ancl lnspectlon requJt~ments. . . . 

M + L Will djs~ss theC'findings '.With. t.h~ Epglneer of Record as ·fhe _revleW progre.sses. Foliov,ring the 
mee~ngs and -resol~po(I of s!Jggest!6rfa; M + L will prepa~e anc;t pr.~senf to the .client a W:ttlten report 
fT!at. c6vers a..1his1?i=icts .of the p.~t;: Review. · · · 

'.it; 1~· ~nq(3,rstood .and agr~ed -th.~~ ~e .:E;'eer R~11iaw is u11de!1~ken rd enhance · IQ~ gu,(31,iiy,of th~. -d~ign 
at:Jc;f;i{q,proviqe f!cldlti_go~l 95~ran~ feg~rding the paff<:?£1'n~rt?Y; PfJpe ~i;inipleted- pft5Je~ . . A!.tno.ugn 
f1.1 :i.,,L: ~il~ ..- exerQis~ ~~q<i_I al)d ~fo,m_ary prote~sion~.1 ·~r~ \~·-B~?W<:Jfng ;thi~ rfl_vl~yti · the, r~p.ons~l:?il,ity 
for :lhe structural d~lgr;uem<llns ,ful!Y ~11 cthe Engh'l.aer on~iacotd; Accord ingly; tM' 0\yfler agrees . to. 
IfJdE;?mtiify!'and hold_ .M .. ~ Lharml~~~;~frrirn. aqd . agaJni:;t an:{. ~n1f~~ll . piaitns~ iiaoilltit;;s,.:dalJJ.sinCJi ,iossis-,, 
dar:n~g@..s;, ,fll'J.Q eosts, (¢ollecliveJy •. u_losses"), :lncl~.dlng "LJt. not;lir:i~ted 'to -cosrn .of ,d~feqse,, ~rlsJng o:ut: 
of"onirv any: vfay cqrinecte.d Wlth Jtlis _project exc~piing :J;>nly: · ttio.se, l()!;-Ses .arlslrig ouf of the sole 
negfig~nce of'ttie P~( R'eviewar:$tabllshed by the court dr 1.aW.:. . ...... IJ._JJ;:;;;:--. _ · .. ·. -. - . . . , - -, ·.· . . /JJr r? 

A.,/Jf/ls 

!>0 39t1d 
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MIPDLii!BROOK + LOUliB, 
Sti-vd~r~I En9ine6r& 

Stephen M. Patterson 
December 17, 2004 

Page a ot3 

PRoJEo1- of;scRiP.:noN 

The project consist.$ of a 60 story tall resfdehtlal concrete buifding'',1 ari9. ah 11 stor¥, tan lowrke 
bulldln~ ~ :rh~re is (;?::#tqry: fia.semenbbe!ow the build}r:igs. The· fee is ~ased "upon De1'iign_ gevelopril~nf 
structural $ef provlded.oy DeS1mone ,C6p~ulting Ergin.eers, pdnted ori:O.ecetnber 15, 2004. . . ~ ..... ' .. - . .. 

Basic compensation to M + L for the abpve described Servi~s and Project Description for the 
buikling(s) proper shail bEi oitTime and Mat~rial basis, not to exceed .• ,; ........ ; ... ; .• .... . , ........... : $60.000 .. . . - ·· .- ~ - . - . 

:If design i11put} rom M + L Is desired dµrlng the co111pletlon qt' ~onstn..1~U6ri document pfiases, we 
woutq be \)appy to participate in that for an addition~!. fee. The lee ar:nogntvvlll depend on the sci:>pe 
'.ofs.!irillees .~esji'ed. · · 

/J{IY slgtjffleant dtiange O~crease or dech:tas~) lri the "SetY)\:;es To Be Provided~ may cause the fees 
sho'Vln ~~bove · 1obe.· adju,sfed, as agreed1b0tWeenthe parties. · 

Cha?ges in , Qijepli9f! gfveri l'V1_ :f: L whit;fr ~use ·s!griifica[lt (eWork· :wi!(bS" b~ought ~o _Miiiennium 
Partners .attentiOf! . . Additlpn¢. fompet:1satlon f gr any such· changes: Will be negot1~ted; ?0d authprlze0 
amptin~ '\viir •:be bllled "mrici~y, ~s tJiey aecru~: Sucti adqitidnal tompellsatl6n may .. be base.d on 
M -{L's s'unng Rates. oopy attached: . . . . 

The 5tate!l ·(e~~ · includ~ .travel w!tl'lln. th:e San FranCisco 'Bc;iy Area, lele~hot)iC, c1:;>rnmuhi~tlons, 
postage and the llke . . We wotita·Jil~e :to •be t eirribursed for any long distance travel and subsistei:ice 
te,quired, e~pr,$s· r:r.:au, express delive'.!e.s;' e.iE·, 

·; Billing to Millennlurri. Patthars for serVices COfTlpleted will be made monthly, or at appropriate progress 
points: · 

STi;~H~N, !:>lease let me know if 'y6u l'!ave a,ny questions or changes that you 'Would like me to make to 
oyr prqposaJ so that 1 .~n amend if.accorqingly: 

M.IDDLEBRO()K +' LQUIE . 

' y~: ., 
~.~ ' 
• '•I I' • 

Hardlp $ , P!:!r.iqu t·'$ :E'. 
f>rinc~p~l · 

/hsp 
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;,. M l bDLilSROOK .+ J.O .U l lE . 
StructvraJ Engineers , 

2004 HOURLY BILLING ''.R:Ail:S 
I ' • • - - , '·, ' • • - • ' ' ~' • '~ ." .-- - - • ' • •• • 

Pl'1nclpal 

Project Manager I Strucfural ~nglneer 

Civil Enginl;!er 

Design Engineer 

Construction Administrator 

Senior CAQ Drafter 

. CAD Draft;er 

Junior CAb D~fter 

Administrative Staff 

) '' 

$1-65.QO - $260.00 

$150.00 - $185.00 

$120.00"-$140.00 

'$ 85.00-$110.00 

$110.00,..$130.00 

$110.00 -$15(5.00 

$. 85.00- $105.00 

$ 65.00 - $ .80.00 

$ 65.00- $10!$.00 

Not~: Hollfly Billing Rates ~re . adjusted at. the. beginning pf eachpalendar year, 

90 39tf d SCl3NJ.C1'¥1d WflINN3TUW 
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Ni11>1>-.!5'BROOK + 1.ou n · 
Strucfurof Engineers 

December 17, 2004. 

Stephen M, Patterson 
Millennium Partners 
. 735 Market Street, 3n1 floor 
San Francisco, CA 941 b3 

RE: Structural Engineering Services. Proposal 
301 Mission Sfreet ~Peer Review 
San Francisco, California 

Ona BUsh Street 
Soite250 
Son FrandS<:o; .CA 94104 
415.477.9000 
Fax·-415.477~9099. 

emaii mlb<:;xef0pl~Lcom 

Jason J.C. Louie, S.E, 
Rc;nald F. Middlebrook, s.E. 
Hcrdip S •. Pannu, S.E • 

Robe.t D. McCartney, S.E. 
Jeppe Larsen, EUR ING, .S.E. 
Navin R. Amin, S.E. 

STEPHEN, thank ·y<;iu for including . Middlebrook + Louie for the peer review of the referen.ced project_ 
Before ge_tting into our proposal, I'd like to briefly describe some. quaiified and capable peer review 
experience,., · · 

• .569 Mission Street Desigq Reyiew: des,ign review tor .tfle Department of. Building Inspection, San 
Frandsco City & County; • 

• 575. MarketStreet (San Francisco): peer review of a hlghdse offiCE:) building. 

• ~e Century" {Sah _Francisco): peer review of a so~story' condo tower, 

• 225.w, ~anta Clara (San Jose): Schematic Desigri of a 16.-~to.ry. . office building.· This project 
also e11fail~d peer review. ofthe final design, 

• 819, Virginia .. Street Design Review, City of Seattle:, a· 34-story reinforced concrete mixed-u~e 
• fower'i with 9 floors for par~llig and the remaining floors for re,sidential use. The gross area of the 
bOiJding is 350,000 sq\Jare feet1Nith the top of the building .approaching 450 feet 

. , 700 .· Olive / 1700. - 7th Street •.. pity ()f ~eattle: ~eslgn . anatys's • qf a ,23-story .office· towe.r with 7 
basemeAt. levels for parking; 700,000 gross square feet. The building is of composite 
construction. · · · 

• · 600 Van Nes,s (San Francisco): . Peer review· services for a -15-sfory assisted . Uvirig residential 
tower; · 

._::· .. 

• JOF: Van ,N.es~. (San Franc;;isco):_ Structl,Jn;il va{ue engineefing and peer review services for~ t4-
S.tocy tesidential project; 2so~ooo _sf. 

• San Franclsco Redevelopment Agency: M + L performed a loa<i a·nalysis of Marriott Hotel'.s 
underground ballroon:t ~compJe)(to · support Spny'Metreon.Center. 

• Cathedral Hill Ajlartments Aild Retail (San Franclsco):. _Struclural review resijliing._ in minor 
IJlodificatjons iQ odgina[·desig_n. 

" Scanti~on Conftm~ri~ ·Center (Dellver, Coiorado): $lrµctuffil teview and ani:ilysis of suspended 
precast reinforced eoncrete wal!<w~Y~ _locat~d abt;>ve one anotti~r. ,, 

These and a. multitude ofotfler$ ,demonstrate that M + Lha:s iotof peer review experience 
. . . d • . 

Second, in .addition to the project~ liSted ~bqve, M + L; has a great deal of experience with large and tall 
projects in seismic zon(j4, generally in' th_e Bay Area; These include a half dozen: of the high rise office 
Pt1ildlri9:Srecenlly built ifr'!?'@b.1 Fr~ncJsco 'ffrlCf' Oakland. ·'Or.I ttl~: list would .be tl:ie "yv• . H<:lt~htH~ 261story, 
1 ~f'Sec0nd st.; .the 23. Stacy'; 150 Califomiaj the 25 stort..:·o35 Mission' Street, th~ 26' st'lfod5rfefSecond 
Street all in S.an Francisc0; and the22 -story Elihu M. Harris State Office Building in OaklancL , 

Here ttien ls."our propos~I: 



MiDDLIBROOK + ·i.GUil 
Structural Engineers 

SERVICES TO BE PRciViDED' (lri general accord wjth SEAOC Guidelines) 

A. Consideration of Desigri _Crite_rla_ and_ configuration with respect to: 

1. Architectural/functional constraints. 

2. Site topography, soils ., and_ adjacent property constraints. 
. ~ . . 

3 . Environmental effects ;;qch as wind and earthquake forces. 

8. Perfonnance eyaluation, including the following: 

Stephen M. Patterson 
December 17, 2004 

Page2 of 3 

1. s _tructural serviceabifi.ty including defle~tion, .lateral drift, and other movement. 

2. Vibration. 

3. Crack tonti-ol. 

4. Foundation movement. 

5. Effect of deflection, lateral drift, and other movement on non-stn.ictural elements such as 
rooftop units, etc., excluding building skin. 

6. Wind and earthquake .. 

c. Structural System 

1. Ability of selected _structural · materials· and-framing _ ~ystems to me.et performance criteria 
with given loads and configuration. -

2. - Degree of redundancy, ductility, and compatibility, particularty in relati.on to lateral forces. 
·-3. Appropriateness of member sizes and locations. 

4. Appropriateness of foundation type and design. 

5. CompatibOity of structural system and non-structural elem~nts excluding building skin. 

6~ Detailing of the structural system. 

7. Basic constructability ofstructural elements arid conneetions. 

o: Detailed Design 

- 1. Spot chec~ing of stru¢tural calculations and/or optional independent-calculations for lateral 
;components, ~iaphragm design, etc. 

2~ StrucfuraJ design draWfngs and specifications for adequacy, clarity, basic constructability, 
and testing and Inspection requirements. · 

M + L will discuss the findings with the !=ngirieer of Record as the review progresses. ·Following-the 
meetings and resolution 6t suggestions, M + L will prepare and present to the client a written report 
that covers all aspects of the Peer Review. -- · 

It is understood and agreed that the P~r Review Is .undertaken to enhance the quality of th~ design 
and to pro:vide additional assurance_ regarding the pe{formance: of the_ eompleted project. Although 
M + L will ex:ercise usual, and GUstOmary profess.ional care in providing -this review, the responsibility 
for the structural design remains fully with the Engineer o(Recori:f. Accordingly, the Owner agree5 to 
indemnify and hold M +L_h<lrmless from and against any and all claims, liabllities, demands, losses, 
damage$, and costi; (collectively, "tosses"), including buh1ot limited to _costs of defense, arising out 
of or in any way connected with this project excepting only those losses arising out of the sole 
·negligence of the Peer Reviewer established by the court of law. -



1 "' MiDDUlBROOK + i.GUl,iE 
Stwdur.al Engineers 

Stephen M. Patterson 
December 17, 2004 

Page 3 of3 

. PROJECT DESCRf PTIO!l.I 

Tl:J.e project consists. of a_ 60, stoty.' tall r~sider\tial concrete building aod an 11 story tall. fowris_e 
buil~ing. ·"There is 5-stqry bas_ement q~loW. the buildings. The fee>i.S based .upon Design BeveJopm.ent 
stryctural set provided by .D_e~iryion.e ConsulYng qigin-eer~. printed_ on Oecember-15, 20mi: · 

FEE DAiA 
. .· 

Basic compensation to M + L. for the _above described Services and Project Pescription for the 
bu\Jding(s) proper shall be on Time and Material basis, not to exceed ·, .. ... : ..•.......... , ......... ....... , $60,000 

If cj~ign ihp_ut frorn 1 M + L is 9esired durihg the: completion ofi. cohstructlon document phases, we 
wbuld_ b~ , f1appy to participate in that for <in. ~ddllioi;Jal (eje, The fee -amount: will depend on the scope 
of serv!~es desireg; . 

' . 
Any significant change {increase or decrease) in the "Services To Be Provided" may-cause the fees 
shown above to be adjusted; as agreed between the parties. · 

Changes in direction given M + L which cause significant rework will be brought to Millennium 
Partners attention. Additional compensation for any suCh changes will be negotiated, and authorized 
amounts will be billed monthly as they accrue. ~uch addition~! compen~atfon may be based on 
M + L's Billing Rates, icopy attached'. 

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

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

STEPHEN, please let me know i_f you have ariy questions or changes that you would like me to make to 
ou( proposal so that I cari amend it accordingly; 

/hsj:> 



~ AUDDLl:iDiROCK .;. .a.01ua 
Structural Engineers 

2004 HOURLY BILLING-R4TES 

Principal 

Project Manager l Structural Engineer 

Civil Engineer 

Design Engineer 

Construction Administrator · 

Se.nior CAD ·matter 

CAD Drafter 

Junior CAD Drafter 

Administrative Staff 

-).· 

,;...'. 

$165.00 - $260.00 

$150.00-$185.00 

$120.00 -$140.00 

$ 85;00 - $110.0.0 

$110 .. 00 - $130.00 

$110.00- $155.00 

$ 85.00 - $105,00 

$ =.q5,QO-' $: 80.00' 

$ ss.oo -: $1 o;;:oo 

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

----------



MIDDLUIROOK + LOUI& 
Structural - Engineers 

June 26; 2006 

Hanson Tom 
City a_nd County of San Francisco 
1660 Mission Street, 2nd F'loor 
San Francisco, CA 9-4103 

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

One Bush Stree! 

Suite 1300 

Sa11 Fronciseo, CA 94104 

A15.477.90ob 
Fax 415.477. 9099 

www.Mpluslcom 

Jason J.C. Louie, S.E. 
Ronold f. Midc!ebrook, S.E. 
l-lardip S. PoMu, S.E. 
Robert D. McCorlnay. S.E. 
J~ lorsen, EUR ING, S.E. 
Navin R. Amin, S.E. 
Carloo Y.L Chang, S.E. 
EdWard X. Qi, fh.D., S.E 

Roorroen V. Mlodjov, S.E. 

As ·a f9llow up tq our final p~er review letter dated June 12, 2006, we .are wr!iing ~is '~tter to.state our 
und~rstanding of tne Prr anchors in the slab near· a shear wall. Should you ~ave any ques1ion:s, don't 
hesltafo:to, call us. · 

The : s~q design -sli'ol:ild Include appropriaie reinforcement for g~vity dead' ~nd ·live · loai::JSi and '·toe 
conn~c;fion_ to the sh~a~ wall should meet.the· deforma"d0n cprnpa_tibjllty criteria per CBC section''163-3.2.4. 
Th~ building c,od,e· p[QYi9es guide)inei for pbst-tensioned-an_~- regular cast 1~ p!aqe ~lab design'.- IQ our 
opin1o'n these. sY;?ter;ns 'can be 01fxe{j -q{)q as- loi;ig as-,the code requiremel_lts- are> met for ea CH. bf the. 
systel-r]; the ·~~ti qesign , si]_o~ld -b.~' ~cceptabl~~ T,h,e ,pli=ictlfli'.er:it ofJ~/t anchors i(!Jti~~i1a.b! outsi~~ - or the 
sl:leai: wall , effects- ·the-slab shortehlng~ cfl,!_e to ~h__r::in:~age; t;>ut :,rn~~sJal:l_ to sh~i;-;\i./aU oonneclloF , ~n b~ 
designed -wimouf th.~ Pos~ Tensioning: caqles. Qeirig ta_ken through -the- wal(Th~e erigineer of record has. 
completed the ~!=l_slgn_ 0f the structure-and tipori vetifieatiori :of the design b'f'Cl plan Checker,_-tfie boilding 
pefrni_t should be iss~~- - - - --

'inle"s9Qpe "'of' Midd_l_ebf<ici~--.,., : Louie's-(M +, j_): revjew,was to proXlide a. prcifos~tohaj opinions ,or;i the-deslgri 
,Qaf>~rt bh the Bµildirl~ Coqe '.d:.t?§.i9l}:}:lfoVi~kins. Th~ :reviE:lW wa~' limited to i'~vi~wing_ the str_udyrplsystes:n 

~ con~pls' arid _gene@[· design api:>roachiiis Jof complia/ic~-\11ilh _ r_equfrei:nents· of\_~e building cqde'. 11 was 
'n9t 1a.tende9, for,:Mi4- 'L to verify tbe 'validity and/or ccirl-eb'tn·ess of eflY particular nlln:ieric~l 'values in the 
_design· ~c~lat!5?Ji;>, - - - · · - - - - · · 

. MIDDLEBROOK+LOUJE 

L~i(~ 
l:li3i:P!J?--s:. P~nnµ, s,E. 
Principal - -

HSP/rhc_ 

HPANNiJ@MPLUSLCOM -
.,...-WW.MPLUSLCOM_ 

(H:lADMJN\Job!\5977\Comss\00:2e06 Tom.doc) 



DESIMONE 

MINUTES 
FROM: 
PROJECT NO.: 
PROJECT NAME: 

DERRICK D ROORDA 
40698 
301 MISSION • STRUCWRAL DESIGN SERVICES 

MEETING LOCAT.ION: SAN FRANCISCO DE_PARTMENT OF BUILDING 
INSP_EGTION 

ATTENDEES: 

M EETING DA TE: 
MEETING TIME: 

Nf.W YORK 

·iv\IAMI 

SAN FRANCISCO 

NEW HAVEN 

LA S VEGAS 

07 -1.5-2005 
9:30A.M. 

Gary Ho 
Hanson Tom 
Y.Y. Chew 

City and County of San Francisco - Department of 
Building Inspection 

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

l66QMissionStreet,.2nd Floor, San Francisco, CA, 94103 

Derrick Roorda 
Ronald Polivka 
Nicolas ~odrlgues 

DeSimone Consulting Engineers, PLLC - San Francisco. 
160 Sansorrie Street. 16th Floor, San Frtincisco, CA 
94104 

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

Jack Moehle University of Callfon:ila. Berkeley - Earthquake 
Englrieerli:ig Research Center 

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

l30l Soufh 46th Street,. Richmond, CA 94804-4698 

steve Patterson M lllennlum Partners - San Francisco P: (415) 593-2500 F: [415) 537-3895 
735 Market Street. 3rd Floor. San_ Francisco, CA 94103 

Hardlp Pannu 
Dann. Botoshansky 

Mlddlebro.ok + Louie Structural Engineers 
One Bush Street, Suite -250, S'an Franeisco, CA 94104 

P: (415) 477-9000 F: [4 15) 477-9099 

The fq//owing is not a comprehensive iist of a// comments made during the meeting, but rather is intended 
as a summary of key pointsofciiscussion ai:id a list of action items tC) be odciressed .by various participants. 

No. _ Jssl:ie~. 
0 l Introductions of all attendees were made, and their roles in the project were 

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

involved in the establishment of the desig!l criteria and procedures. 

• ,M+L has been involvedin the project since January of 2005 and ore 
" performing a :peer rey iew o.f tbe_project... __ . __ . ··· 

Action ~ 
N/A 

- 02 H.T. indlCated tt-jat ·auEno the.involvement ·of Dv\. and the·p·e·er review oy M+L'. he is . N/ A 
satisfied with the des(gn. and review process. that i ~ in. place. He fl!rther jndicated H;iat 
becqug~ of this proces~. and the fact that the 9esign incqrporates a dual sy~tem as 
required by) he Code, additional peer revii;:1w py of her outside pqrties will not be 
reg1Jired b/ SFDBI.. -

- 03 ' D.R. indicated that tl;le peer review-with rY\+L' ls ongoing arid presented an updated - N/ A 
surrimory of all comments and responses mad_e _by Desimone .. D.R. pointed out that 
while several topics ore still to be addressed, M+L has agreed that so long cjs the . 
design .of the lateral system is hot changed, there are no items standing in. the way of 
their re~ommending_ t_hat d found9fion permif be issued. . 

DESIMONE CONSUL TI NG ENGiNEER{ PLLC. I 60 SANSOM E STREET l6'" FLOO R SA N FRANC ISC.0 , C ALIFOR NIA 94104 P. 415 .396.57 40 F. 415.398 .9834 



]JlESIMONE ... · .... ·- - . 

04 H.T. had the following requests ot the design and review team comprised of 
DeSimone, J.M .. and M-:!:-L: ' 

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

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

·'!· ••. SFDBLshould be .invited.to attend periodic. meetings· with the le.om . 
-os- - H.1. ip\'.iiCaJed tht1fthe 'site· permit, foundati<Qn permit, and superstrudtire pei'rnit . 

drawing sets should in9lude a separate drawing outli.ning the stn.,1ctural design 
criteria, That sheet should also .contain copies of letters frQm both J ,M. and M+L. For 
the .site permit applic;qtior:i, these letters should state the author's acceptan¢e of.the 
design c:riteria. For f h~ foundation and superstructure. c;ippli.catioos, additional letters 
should be provide·d to state the author's 9cc::ePlbnoe of the design c:riteria, and 
should state that the quthor recommends thqt the permit .be granted. If may be 
permissible for the letters Jo indicate that, the author's rec:ornmendations are· 
conditiqnql upon certain is~ues. In s,uch an even.i. SFDBI Wc;>uld follow up wJth' 
Desimone to insure that these conditions had been met. 

06 DX presented an oV:erview of the .strudurcil design, including fhat of the foundafion. 
Specidl mention was rnade of the capacity des.ign a·pprbqch used to .limit the 
amount of'force trons.ferred fror.n the outriggers to the outrigger columns through the 
use of i1r\k beams with diagonal. reinforcing . D.R. expiairied that the outrigger columns 
have been designed to remafn elastic when subjected to the full demand of all 
OL1triggers, including o .verstrength considerations, in addition to tributary gravity loads. 

07 H.T. Indicated that he liked the fact that the building includes a dual systern. tu. and. 
G.H. inquired aboutthe use of diagonalreinforcing in the outriggers and agreecj that 
the approach was good for understandirg the capacities of these elements. H.T. 
asked .J1?/Vt. to review th~ detoiJing.,oUbe_ou.triggers . . 

08 D.R .. c:Hscussed t_he steel link beams.usedwithiJ1 th.e c:;ore walls and expldiried that they 
had' beeh:des!gned 'P.e~ P::1sc:·r.egui~ernet1fo Joi' "links" In EBF's. 

09 D.R. ibdicbted that.per J.M.'s suggestionand in addition to the criteria specified by 
the UBCJ he building. has been designed for the drift criteria specified by the 2003 
NEHRP provisions. This approach utilizes, a, higher force lev.el but allows the designer 
to· igno~e the effects ,c:iJ 53 moss eccentricity. H.T. requested that SFDBI be giv.en a 

_. copY'of .the 2003 NEHRP provisions.forre.view. . .. . · """ '·'--"" .·· 
l 0 D.R.jndicated thatthe towerpile ccip, Which includes verticafshearreinforcing:; hos .. 

be.en designedfor the capa<;::ities of the lqteral system ~lem.~.nts ard that this .is 
beyond the requirements of the code, J,M . . agreed that this approacto is desirec:t 

." ... ... RtbskedJhat.J.M. and M+L reviewthe'tounddt[on desiQh and detailing. 
1 f~ ... H.f'asfoo aJ:foQT\.vi_na loads: ··o~ R·. inCliq:ttea ttiatiQ WihciJ6nneJ . sfudv ·h_adT)~en · · · 

performed a.rid"th.at ·the fore.es were muc.h lowenhan tt-)ose ·resulfihg from S:eismic 
loading. H.T'. reqL1ested a copy ·6J the Witld tunh~I reporfdrid suggested that 
o~cupt::mt cornfQrt b.e,apdreisseq. D.R. indicated thatwi.hd prifts. we.re beloW typicdl 
standards for t:Jfgh~iise bulldhigs bhd tnat occupant safety has. been considered,, 

12 . H .T'.. dsked about 'oetailing for PT slabs; spe6ifk:ally the cohrredion's to the sh.ear core. 
The current drawingswere rev:iewed. J.M. indicated that he was familiar with the 
concerns ofSFDBI arid would discuss this issue with DeSinione . . 
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DESIMONE 

.FROM: 
PROJECT NO.: 
PROJ.ECT NAME: 

MEETING LOCATION: 

A TIEN DEES: 

DERRICK D. RO()RDA 
40698 
301 ·MISSION - STRUCTURAL DESIGN SERVICES 

DESIMONE CONSULTING ENGINEERS, P.L.LC. 
160 SANSOME ST~. 16TH FLOOR 
SAN FRANCISCO, CA 94104 

MEETING DA TE: 
MEETING TIME: 

NEW ·YO~ K 

MIAMi 

SAN FRANC ISCO 

1-.JEW HAVEN 

.LAS VEGAS 

02-14-.2006 
2:00 P.M. 

G<Jry Ho 
Hanson Tom 
Y.Y. Chew 

qty and County of S.an Francisc9 - Department of 
Building inspection 

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

.1660 Mission Street; 2nd Floor, :San Francisco, CA 94103 

. .. 
Derrick Roorda DeSimone Consulting Engineers. P~LC - .San Francisco P: (415) 490-4305 F: (415) 398-9834 
~onald Polivka 160 Sans6'rne Street, 16th Floor, San Francisco, CA 
Nicolas Rodrigues 94104 . 

Tony Sanchez-Corea AR Sanchez-Corea & Associates, Inc. - San Francisco P: (415) 333-8080 F: (415) 333-8990 
Ill 3o 1 Junipero Serra Boulevard, Suite 270, San Francisco, CA 

94127 

Jack Moehle Univ.ersify 9f California, Berkeley - Earthquake P: (510) 231-9554 F: (510) 231-9471 
Engineering Research Center 
130 l South 46th Street, Richmond, CA 94804-4698 

Steve Patterson Miiiennium Partners - San Francisco P: (415) 593-2500 F: (4 I 5) 537-3895 
735 Market Street, 3rd Floor, San Frd,ncisco, CA 94103 

Hardip i'annu MlddlebrQok + Lo.ule Structural Engineers p: (415) .477-9000 · F: ·(415) 477-9099 
One Bush ,Stree.t, Suite 250, San Froi;)cisfo. CA 94104 

The following is not a compreh·ensive list of all comments made during the meeting, but rather is intended 
asa summary of key points of discussion and a lisfof action items to t:Je addressedbyvoriousporticipants. 

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

exolained. 
02 1-J). explained that a lot has changed at SFDBI since we .last rnet on July 1 s; 200.5. · 

There is an.increased politi<::::al inter~st in, hoW high-rise .. byildings are designed and 
reviewed. More peer review meetings need to occur with the dty's participation. 
D.R. explained th.at ther~ have been no peer review meetings since our.July 15 
meetiop; arid that:SFD.BI wilf be irwited to attend all future· meetings . . 

03 S.P. indicated that the shoring wOrk fortne tower IScompiete, the soil mix wall is 
installed,.ond 8ile. (jrivln~@is t? s!od the week of Feq_ruarz 20, · ., · 

Action 
N/A 

N/A 

DESIMONE CO.NSULTING ENGINEERS, PLLC.160 SANSOME ST.REET 1.6;" ·fLOOR SAN FRANCISCO. ;CALIFORNIA 94104 P. 415 .398.5740 F. 41 5:398,9834 

.; 
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0:4 H.T. asked both J.M. arid H.,P. if. they had reviewed the foundation permit package in N/ A 
d .etai!. Both J.M. and H.P. indicated that they had reviewed the foundation package 
calculation package, plans and details, ar:id that they were satisfied that the 
foundation meets or exceeds the reguirem.ents set forth in the building code. 

05 D.R·, indicated that because the design of the project complies with the code, if is 
permissible to take the results frbni a response spectrum analysis, combine theni with 
gravity loads, and design the foundation for those forces. How ever, at the 
suggestion of J.M., the foundation has been designed for the capacities of the lateral 
system elements. This is beyond code, dnd insures extra capacity ih the foundation. 

06. H:P. indicated that the foundation was designed for the. capacit ies of the building N/A 
and so the foundation design was designed fof more than what ·w as required by 
code. , lh his ' opinio ri'~ this desiQn philosophy w.as more than adequate . . 

07 H.T. dsked H.P. if Middlebrook had lo9ked into the assumptions o f the analysis model. N/ A 
H.P. indicated that they looked into the analysis model created by Desimone and 
understands the assumptions made .. He further e xplained that in order to perform an 
independent check of DeSlmone's design forces. M&L cre9ted their own analysis 
model. After comparing the two models, H.P, was satisfied that DeSimone's model 
was comparable, 

08 H,T. asked J.M. if he .had looked into the assumptions of the analysis mqdel. J.M. N/ A 
explained that he had been advising during the inception of DeSimone's .analysis 
model. He indicated that it is his recollection that many model assumptions had 
been changed and updated at his request. He alsq explained that th.e ~01 model is 
Linear Response Spectrum Analysis, ~:md that this type of model is different than the 
Non-Linear Time History Analysis models being used on other projects. The model 
used for 301 does not require as much scrutiny, and the models assumptions are 

. mainly dictated by code. 
09 H .. T. asked the peer reviewers if they required more time to perform an adequate N/ A 

che.ck of the design. Both H.P. and J.M. indicated tha t more time was not necessary, 
the foundation design meets or exceeds the codes requirements. and that they have 
provided letters indicatinp their positions on this matter. 

10 G .H. asked about effects oHrdnsbay terminal on the project. S.P. and D.R. explained N/A 
the status of negotiqtions with the TrOnsboy joint.Power Authority . H.T. indicated that 
it .is n.ot the responsibility of the design team or Jhe peer reviewers to review this 
informatibn. · 

11 H~T. osked .about how the foundation wds modeled and specifically asked about pier N/ A 
spnngs in model, and interaction with the mid-rise building : D.R and N.R.e xplairied 
that the buildings are completely separate. D.R. explained that. Treadwell &.Rollo · 
were familiar with DeSimone's design procedures; have reviewed.the de.sign, and 
their lett~r is included on fhe foundation permit drawings~ o,R: explained .that T&R 
.consider-the pile· ccip to be supported almost continuously, much like a mat 
found.otion, 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 .on area sprihg matching the overall .foundation ~tiffness was used 
in the ETABS analysis for the superstructure: H.T. asked J.M. if this was don.e properly, 
and J.M. responded that he thoughtfhe assumptionwas appropriate. H.P. indicated 
that they M+L made their own ETABS model to check this assumption and agreed 
that it· is appropriate. · 



,DESIMONE 

12 H.T. asked bofh J.M. and H.P. if they had checked C:alc'L1f6tlons specifics, including 
rebar quantities. H.P. indicated that that level of review was beyond a peer review 
level and therefore outside their current scope of services. H.P. further indicated that 
if the city was interested, his firm could provide a plan check level of review under an 
additional scope of services. J.M. indicated that he too could provide a plan check 
level of review, but this more detailed level of review is also outside his current scope 
of services. J.M. indicated that this level of review is beyorid what has been asked 
by:_SF.OBI of peer reviewers, for other high-rise projects in the city. 

13 Y.Y.C. suggested that DeSimone meet with G.H. and explain the building design 
procepures for the superstructure in more detail. H.P and D.R. agreed that this may 

. help speed the SFDBI review process. 
14 H.T. ·requested thdt H.P. and J.M. bring the drawings they reviewed for the foundation 

permit submittal to SFDBI to compare wiih the official permit drawing set. A meeting 
time was set for 2/16/05 at 2pm at D.B.I. D.R. indicated that h~ would attenp the 
meeting also. H.T. indicated that once this was complete the foundation permit 
would be issued. 

15 H.T. requested that DeSimone meet with SFDBI to discuss· criteria and procedures 
used to design the superstructure. Meeting was set for 2i2'J./06 at 2pm at SFDBI 

16 D.R. requested that ci superstructure peer review meeting be scheduled . Meeting 
was set for 3/9/06 at 2pm at DeSimone's office. 
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June 12, 2006 

Steve Patterson 
735 Market Street, 3rd Flpor 
San Fran¢iscq, CA 94103 

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

We hav.e" compl~tgd tp,EJ .P_E!oer-· review ' ot tbe1 $up¢r, sv.ucture df~igh .prepa_red bY, OeSimon~ ¢onslllting 
Ehgin~ers fqr the 301: Mil:?s.i9n Street projeet .d.at_ed May 26;. 2QQ9. Our peer- review -included orily the 
review: of 58-story tqw~i:-:_ th~ engirfeer bf record's decisi(m was tQ ·qesign this building to conform tQ the 
200 11 San Francis~o- B1,1ildfr;ig :qoae and, eu( peer review followed the same approach. · 

Our entire peer review QOl;i:l_(Tlents cind resp-onses are included. in the two binders (Peer Review 1 .and 2, 
dat~d May 31s\ 2006) c_9mpiled by DeSirnone Consulting Engineers. _ 

~ Our peer review includ~d, key details' and major compone~ts of th.e building system, such as cfe-sign, of 
shear-walls and shea_( links,. desigb1 of moment 'frame$,. c9lumi:i ·shorteninifefc: There were two 
com~f;nts · (c"ortfment 11,: . ~tid 2p) \;vi-l:ere:: the eJ1gineer' bf recprd_ foq~ erc~ptjon tq our suggestion_s_ 
Bas_ed; on . our ·review-~oft~ .e ppojec~, i1J is. 'Our .oplnicjri tllatthe. design1 of theJo\ivEir' follows. the g·eneral 
P,riJ!i'~ip~ls of·eng_ineering C!esi§n .?htj §ft~~ th.~ ·; plan ,ctieck rE}view by ,tte"Glty a p~rmi_t can be issGea:for 
construction. -

<~~ ·111 We were not asked to review the effects of theTtansbay Terminal. project on this proj~ct. 

! .. ·i' -'f.he· ~[lgll'\~~fi g~'[.ecorn lias Ci!)fl':l):lleted the desigQ Of tl:l,~ ~t{Ucture. ,lffrs '0Uf Uhder~tap~ing tr~t ,the SCOpe 

_.. . .r:~0~~~~i~d~:·~~~~~~n (~r~v~~~~~e~~a:i;~ ' ~AJ"e~~~~~~ f ~~~e~s!°C~~1 :i:~ni~,i~~~~1!5):~i:!~~d t~: 
< ,-?" ~? -rstr~~~r;:i! .~Y~,i~ni ~op~~~!s . <i"ntj ,_ g~negl: p,E;$ign }If P.ro-a~~es _f~r _ ;complian~ _ wittJ. : req~ir~m-~nts_ ~f- the 

ff b1.,11ld.1r:i~ c_o2e: I~ 11s not 1~tenp~d ypr;;M-li ·ll.-t9 veiify- ttje, vahd1ty anp/or- co.r_re_c:tne,~s · of {~ny p~rt1~ular 
I nurn~p~I Y?Ju,es Jffttie .des1gn, .cal0ulqt1qn~. 

' - . 

MIODLEBROOK + LOUIJ: 

Hardip S. Pannu, SE ~ .. 
·Principal 

HSP/rhc 

' ' 

HPANNJJ@MPLUSLCIJM 
wwwJviPLUsLcoM .. 

,,...._, n _ ..... ...., ... "~"" ~.-0 Scttinni=-\!-1.~rciin\Mv Documents\GroupWise\061206-Patterson.doc) 
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M .I DDLEBROOK + LOU I E 
Structural Engineers 

June 26, 2006 

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

RE: 301 rvllssion Street- Peer Review - P!f anchor detail 
San Francisco_, California 
M + L Job #6977 

One Bush Street 

Sllite 1300 

Son Francisco, CA 94104 

415.477. 9000 

Fox 415.477-9099 

V.-WW.MplusLcom 

Jason J.C. Louie, SE 

Ronald F. Middlebrook1 S.E. 

Hordip S. Poonu, S.E. 

Roberl D. Mc:Cortney, 5.1:. 

Jeppe Larsen, EUR ING, S.E. 

Navin R. Amin, S.E. 

Carlos Y.l. dang, S.E. 

Edward X. Qi. Ph.D., S.E. 

Roumen V. Mladiov, 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 the P!f anchors i.n the slab near a shear wall. Should you have any questions, don't 
hesitate to call us. 

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

Tile scope of Mi.ddlebiook + Louie~$ (M + L) revi.ew was ,to proviije a professional opinions Ori the design 
based on the Building Code design provisions. The review was, limited to reviewing the structurnl system 
concepts and general design approaches for complian·ce with requirements of the building code. It was 
not intended for M+ L to verify the validijy and/or correctness of any particular numerical values in the 
design calculations. 

MIDDLEBROOK + LOUIE 

h . ·. ~·· .?:"'~· .. ·'·.·.; ' ~·.·· 1.:(..' lr: _'.1.'. 
. .- -- . 

Harci\p S. Pannu, S.E. 
Principal 

HsP/rhc 

HPANNU@MPLUSl.COM 
WWW.MPLUSl.COM . 

(H:IAOMiN\Jobs\6977\Corres\052606 Tom.doc) 



M I DDLE ~ ROOK ii LOU l E 
Struc t ural Engineers 

August30,2005 

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

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

One Bush Street 

Suite 250 

Sari Froilc.isco, CA 94104 

415.477.9000 

Fox 415.477.9099 
email mlbox@Mpluslcom 

JaS011 J.C. i...;,Uie, S.E. 

Ronald.F. Middleb<0ok, S.E. 

Hordip s .. Pannu, S.E. 

Roberl D. McCartney, S.E. 

Jeppe Larsen, EUR ING, S.E. 

Nc:rvin R. Amin, S£ 

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

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

~· The outriggers co11necting to the central shear core of the tower contains links- connecting to the 
Special Moment Resisting frame columns. These links will be designed to remain elastic under the 
code-prescribed Gravity, Wind and Seismic load combinations; including loads caused by column 
s~ortenjng effects in tall buildings. 

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

The .piJe tap under ttie to\.Ver is designed to remain elastic when subjected to the capacities of the 
Spedal Moment Resisting Frame/outrigger columns,, as well as the expected maximum moment at 
the base of the shear wall core. 

"' We were not asked to review the effectS of ttieTransbay Terminal project on this projecL 
t 

The Structural Peer Review is ongoing at this time for the superstructure portion. It is our understanding 
that the scope of Middlebrook + Louie's (M + L) review is to provide our professional opinions on the 
design based on the Building Code design prc:>visions. We also un<forstand thqt M + L's review is· limited 
to reviewing . the structural system . concepts and general design approaches for compliance with 

- requirements of t_he building code. It is riot intended: for M + Lio. verify the validitY andior correctness of 
~OY particular numerical values in the' design.calculations. 

MIDDLEBROOK +LOUIE 

~j;r~t-
Ha(d1p. 'S; Pani:io .• s. E. 
Prindpal · · 

HSP/rhc 

HPANNU@MPLUSLCOM 
'NVVW .MPLUSl.COM 

( Hcladmln~obs\6977\ccirresl033105 Tom.doc) 



MIDDLEBROOK + LOUIE 
Structural Engineers 

August3~.2005 
Revised Jan 24•h, 2006 

Hanson Tom 
q(ya11dl,99vnty of San, Francisco 
1 qGQ >l'\1f5.sioil s'ffeet; 2nd. Flo.or 
San Francisco, CA 94103 

RE: 3Q1 Mission Street - Foundation Permit Only 
San, Francisco, California 
M + L Job #6977 

One Bush Slreel 

Suile 250 

San Francisco, CA 94104 
415.477.9000 

Fax 4,15.477.9099 
Email mlbox@mplusl.com 

Jason Jc. Louie. S.E. 

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

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

We hav.p .. completedJfle,·peer::revi~w of ft)e,:found_aJion system prepared by De$ilJlQ.ne Const.ii ting 
Er:igln~e-rs. for tl;ie•301 ryfissfbr;f St~eetprdjed datep.May 24; 2005'for·the F9llndqtjon P~rmit Submittal 
Only'includirig all the ~vu~tural drawings listed ori' sheet S0.01 with fQHowing assumptions an(J 
e'xceptions: - · - · · · · 

The desig[T of the superstn.!i¢!uje has not beeri cornpl_eteci' at this time~ Our urideri>tandihg1froi'p,fneetings 
with De~,imone is t(mt tlie, si:rperstructure's lateral system. will be desi!;)ned to comply with t!)e foliowing ; 

Jre.oubig.gers §onnecting ~o the cenfr~f shear core of .the tower cori.i.ains links_ conhecting ,lo the 
,Special MDrrienf R.eS'isting ~rairl_e. '90:1'.\Jmns. Tpe_:;>e links Witrbe designed to remain _elasti~ under the 
6'o_de~prescrl0ed Gravity, Wind· and Seismic load combinations; including loads caus§!d by column 
shortenlh.9 effe<::ts in tail puifdings. · 

• The -?p~Ciaf . ., Mmn_<:!nf Resisttng;fr?ine Col,urnns wili be designed fo rem;=iiq elastic und;er gravity plus 
loads.caused by.the ~ieldil)g ofoutrigger'lirik. In order to ensureJtiis behavior, the capciCities of the 
outrigger linl<~ will be calculated ~md 'increased .by an over-strength factor. The resulting forces were 
µsed. a;> th.e seismic foai:Js~ 

" The pfle ~P urider:the-tower is designed to remain elastic when subject~d to the capacities 9f the 
Spe~i~[Moll)~ri{Resisting Frame/outrigger columns, as Well as the expected maximum moment at 
the ,!lase. of'th'e sMar waW,cpre:, · 

' 1 •• • •. ···~ ~··"· ·- .': - • 

~.:.. ~ We were not asked to review the effeets of the. TransbayTerminal project on this project 

·~1~"' t~e, Sl~.c~~ral P~:~,~'.ReY.~~~ · ~ ,?ng(;i,i~qatJh_i.? tjriie , '.~r t~~ s.B,J'.ler~~h)ct\jJ~ PO,rtior:' !Ps o~~_ur~.~r.stahding 
l that·ttie:- s_cope ofM!9~~~-~r?g,~\~· L,oy1e~J~ :~)fev1ew 1s to .. woy1d~ ()yr.prof~s1onal opir11,on.s o~ .t~e. 

·oeslg_11,oas.ed 01rtJ'le! !3U1!d1ng Cod~'des1gn prov1slons. W~ <i.lsQ und~rs_t~nd tti_at M + L's review 1s limited 
. · ::;~\ to r¢viE?Wi~g ·t~e ·~triJ.~tJ.!i:afsystetn e<:mcep~~ and general design <lPP.rociches ror compliance with 

_,,.'-, Jefiuiremefi!~ ,.oftfie buifdin~ coap. ltiEr :Q~finJended for .M + L to verify the validity and/or correctness of 
.:i a!fly. j>artiC\'.l[~f,n·t.unefieal ·Jalues: in tl:i!=!' c1@ign calculqtiohs. · 

MlDDLEBROOK + LOUIE 

LJ.p~~ 
Hardlp :S~,Panm1, S.E. 
Principal 

HSP/rhc 
HPANNU@MPLUSLCOM 
www.Mplusl.com 
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c..;..cr..t•. Ccno:ete' ltro.,gtfu '.io the TOWAt -oh ond ti'orncs '!OlY be~n 7 ond lci ~. ond in thf;I ~jd
rtso belweon 7 'ond 8 k.si_ Al(fk>.or .s.lol:)) o-o 5 b"-

-:'~f~~ti'~,,.:.-;,:~r~_ !.!'_1~· ~o_.t>. · Jn ,.~,n b~~·~~~~ 1t=~ ~°'r~.C:n~; l,.r.;.:nei ;ift" lfidl.orl"' "~ Gf<..)1.10 1.$ . 
1ci!\foi-Qr.Q ' h'ie ~bi_...,~ klrOrif IROO~ ~a·:.(- AR ..:tiOQ~~. ~d'~orll -''~~h .Gld~ -l~ .JQ'· (VcrCS ~vt~.a me 

- ~~~rijf~~t~-~~~~~~· st~t!(~· '?' -{10~.i:nf).4.~i:~1·.Qf tT~ ~ai.P.foi i-r,.f~~ -~l}~~i IM 

l"ciundattofa 

. ~j~~~~.;~.~~~~~tJ;~~~~~~.~~~~~~~~~.a~:.~;:~~~~ 
1~1:p1~_cmo-nf ~~!o f'r~-~eq..is:"'Xl'. , ta' "f¥1~'. o_~ 1n.= ~~:lf.o"'~l.C""'J ; I" ~-~~~Y~ofy .i~ 

'~fd~:.~sr~~~f,,~s;~rtc~~~o3:~= 
·;.ud_·h•., ~~-Mef·rh~ )hvc:Ju"rr.o._te1if on,:u mi~; · f<"ll.md;Uoo ~·~~ ;"'.~~ ~9~rw~ L, ro.,1 ·~--Hi~~, 
:J!1s;;;1"te-.4· .. '}lO -~~~~(n 1 ~ 1 .fijh e~.f~~ fr.{,~Yf'~'cl~ ,·~~~1 b<il~ 'h4 .o#";~i?.O ~a. ~~n~·? 
··r~!~.hydt~lot<c. 1..1p.•rt R'll!WI'~ \Jr1df!<·Mp<1l1_,onof ·th•_,,o~ ·~.ot~ thol, J~ ·n{)~ ~~·-w:1t,-. b<:l9w the: 

MJd-rn.tf, i.e:; me area ootWe--n lhe MkHU.& Of]r.,I the r~. · -

&lJik:lif'tg .Sopor°"on 

~~m;~ti:;r~~;~;t;;,~.~~~~~:it~1=:~;r~#:~ti~i:~tf~~~, · 
btJ~C:~. t'I? two bLldr!Qt;"."A-h11"! stul qcC01rY'!\C-da.lir.-;J_ <fi]fer~o1ls;( s.cl, ~~)'Jl~ri.f pn:d":~IJ!l,V.:: .~'~~n~li~ 
bet~n I~ !'we :slnJdl..ftt"S'. 

W1n<I""""' 

~·~ ~nriei ~~1 v.os ~s:t~: ond o'f.c.~ ~~~~W?·?~f,t;(<Y#~ ~vt~ & _~ tnc. ~~· 
i}('o0.::tq,n.<'1~~r ·tf1r,', 1,~~ ' ".'~~' ~!~ to '°'"'.0~1o · ~n 1 'i!-e T~ ~n--I~'l.:J.fk._ Wind do9s. nof CQfWot · 
~ther~torc;w, oflnfct~k:HyOOh~ fOfomiecl'INcivre.- · - - - -

!..bmkload:t 

:··~S1lP..·1~cmc.:oiOtJRtfi~lfOl~~J?i~J9~d ·by, ~ ;Q~ol~;"cngf;t.1~1 1 or r~eirc..t ,'l1oci~~.o~· ~·~o. 
:· wt:re._uied iq 1~~J.ff:i1 ot ' tiQ~1 ·s'1-due,~ !· £0f1h.Q\,IOJ,;,C.~:r.k-1luh ~~es Qdfajfit\ lnd\-;.pl,1oi'..;-~;t1 

~~~~~t~bi~~~:r.~f.~:t~,..~:::1s~;~~~rr'0:· ~~lci'° r~o-:,'prn.f-

, , I.: 

~: 
·fl ,I ':1.:'i 
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. 

. 

. 

' 

. :· 

. : ''\c.r<tiJC/. \ES,. 
·~~•.i;l'.s·. 
(m'.) 

TCMER: 

CCfllo<pf~J-

Mld-rb.. ,cXie. l o lt-:n occenhlcity or fhtt ,t;e.or webs re~tive tO tho Center or rnou 011he buildir-o,'1 
.Mid-fbo exh!tjl.1 a ~t h:rl-ord rr~rfry. F""'or ~ fOC1"0l1 the hwo shear~ "°t re0Uc:6'd 
occotdo~o ~ 163L.5.4.2.!. 

Diffo1ertt ·b:w, 'Shean were u)C(j. ~· chec\.Tig ~'IQn lon::M e nd t:>vil~ inlenlCH)' cirin1. (Sine& 
~fod of .the 1mx:Me j, relad-Yety )horf, tho mirimum bas& ~cw eQvOliorn of 30-6 ond lG-7 da 

""""·I' 
t>.~ rroccd~·· · 

. At ~!s oJ IM ''JVC~& or~ de.dg1\~e,.I (Jl"ld del011ed In occordanc~ """'th the bod combirial'°'1s t 
f&QVlr~~l ~- ~ '2?J.I 5F9C. ~dqltfprt0I pocecl.Jre3' wete oho tol!Cl'-oo'Sd os R~led bdow. 

SI'" Unli;: •e<1ms. The Xio:i 'Srsc does: no/ ocJO'en: m~ sleel ~ t-eoms us~d Within '!he cor(o o l 
1°"1'"er. lhe>o ~h O'& &,~, using Iha 2002 AISC Soisrik f'H7vi>ions roquirarnonls 'lor Spo 
Reinforced Concr6t ... 5ht,cr Wo..lls Compo}ile wifh 5truct..xa Stool B_em~ts.. 

Copadty o.Pgn. f~1-of the 12 ookiggen cOf'Yledtryg lo tho ctu:itcol !hec.r core- of lhe Towei' cont 
two dco011CJiy rtKnl'c;wccid ~~ beurn c'ertlflnts". lhow !il'lb: orec d~lgned lo remolr\ elos1k under 
cod&-p!ftlafOOQ H~hntic 5oods.. bvt .it ·n de"'oble for !hem to )16kf · mi" onco ttie dosfgn kx>ds 
e11c.ec:ided bof· o moiet" .~hq..K>ke. . ln ordel to insvte thU: behc:Mor. lhe cOPOC.ities ol Iha link bo 
we1e: cok;ulo'Cd Ol\d k'lc&Cl5ed by . Ol'I o~~lreogltl loclol'_ , J~w re5v!ling ~ore-tu ~c ~d ru 
~onas for~'™' fOlbMng defnents ......ofC d~ed: lhe piorl\on o( t.."OC.h out~ C'Of\.~lin 
the CO(.e ~b.. If)& outtioo:er colvrnu. ond lh~ ~cop. 

Nol~.tt~I 1~·~ .~~,·~t~} r.~Qt~~ bv l~-!.#~p~1'j~~"·'enf! cn·Ct1ci;1 'IO .. ~ ~U:i_rhO co 
Tnk, h::1--.~ ~ coOl5dlidCC · 1~in a lo1co'.ecHHqJU1:.c · rn~: v~,duc&~ l!nt.: t:~:s C:1£?rr-.e_9}a .....'I• 
I'm. Ot'l(f ~ critic::::I con.nectioQ Clomenls- cf ~ho :strucfure wJ remain c-...senli_ally undcmoged. 
de~gn ol oM e~h 1lilm~~ lhC re:QYir.orOenls al \he srac. 
Jho ®10gge1 C04Ufl'\tt1 ae de.s.igooCI lo re~.atosfk: ~fl *nullcn.e~, ,utjeCled !c lh6 cope 
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301 MISSION STRE~T, SAN F~ANCISCO 

PEER REVIEW 

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

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

2. The L-shaped columns suppoi:t outriggers of the prime lateral system. It sho.uld be shown 
that participation or failure · of the more rigid element will not impair the vertical and lateral 
resisting ;:ibi)ity of the gravity load and lateral moment resisting system. (See section 
1633.2.4.1 ). 

Our intent here is that the backup tfioment frame should not be impafred by tf1e failure of 
outriggers or shearwalls. Please provide detailed, calculations fo demonstrate that Moment 
Frame will be able to take its demand once the shearwalls have failed. 

3. Low-rise mat show 69 psf reinforce for total area. It looks excessive. {It is #11 @ 4.3" 
E.W.,T & B.for a· mat) 

Resolved. 

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

: Resolved. 

5. Verify by calculations that ground floor diaphragm behave as a rigid diaphr~gm 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 bemodeled to account fodforptoperlydetaiied thatitis not connected with the 
shear walls. Please provide detailed . calculations as ·requested above · oi floor • to wall 
connectfr?il details. · · 

6. . The mid~ris.e and the higti-ris~ towers are jQined at tile ground floor ·and 81 levels. The 
high-rise tower has mat with piles more rigid th;:in mid-rise 5-story basement. Verify 
deformation compatibility and ~mount of base shear thatwill be resisted by piles: 

We are generally1n, agreement with y<;>ur approach but we would like to get the calculations 
for lateral loads on piles and any horizonfal movement.that occurs from the lateral load. 

7_, There are sh13ar wall.s surrounded by opening,s· at both sides;; Verify cbllectors 
requirements to deliver shear to these walls. ·· · 

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

Resolved. 

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

Resolv.ed. ,, 

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

Resolved. 

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

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

12. Optimize Prr slab thickness at atl locations. 

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

13. Main tower moment frames are all single bay frames that are not effective. Some of the 
bays can't be conside.red as a frame because clear span to depth is less than 4 - for 
example 60403. · 

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 strai.n distribution. What forces yvill be considered for 

designing eollimns that get forces from outriggers? 

The capacity of the frame eoluinns should be more than the capacity-of outrigger ot omega 
x outrigger . forces . . Please provide the capacity of (he oufrigger using non-linear failure 
·analysis ofoiitrigger + shea.r walls. 

15. a. Cplmnn transferat2nd floor line H with sloped column at 1stflob·rwill create.additional 
lateral component on both levels that will require beams and slab between. frames to 
. be designed for additionat axial force. 

Please provide ca/cqlations whcm this de$ign 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 consideration_s should be taken to 
design this tra.nsfer column for all applied loads. 

This · member does not qualify 8$ frame member. It should be properly modeled in 
ETABS and designed fbr omega x seismic forces. Additionally, Beam at level 1 
should comply with UBC 1921.3.1.1. 

(H:IADMrNVabs\6977\Peer Review Corrments .dac) 
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c. Sloped coJumn should be_ included in th.e building modeL 

We agree· With your response in concept. Please submit the properties of the s/op_ed 
column that were u_sed in the ETABS moder. 

16. There are 4 or 5 differerit round column sjzes on one level - ground level mid-rise. Please 
verify if unification of sizes is possible to red~ce cost 

~esolved. 

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

R.esolved. 

b. Code equation~ 30-6 and 39-7 need not be considered for drift check. 

Resolved. 

c. Drift check shouid indllde :acciderital torsion. 

Resolved. 

18. Please specify wind load design criteria for streng~h and for drift. Compare wind lqad and 
·seismic. 

Resolved. 

19.. All outriggers are unusual in shape · and can't be .clearly designed as a cteep beams or 
discontinu.ous shea.r walls. Based on their importance for overall stabi,lity of the buildjng 
.non-li11ear time. history analysis should .be performed to investigate perfonnance of these 
importa.n.t elements arid bri~g factor of safety for them to a desirable level. 

We reserve Dur response t<? this comment tili we see the response to comment 14 above. 

20. Provide desigl'.l calculations and . details that ac::c6unt for Pff slab ~hortening due to 
concrete shrinkage. 

21 .• Please provide the detailec:f oesign and apalysis of W14 steel lin.k bea.m.s: 

22. ·Please submit the ET ABS moqel and backup calculations jl!stifying crac;ked section 
properties. 

23. Pleas~ providEil calculations for diaphragm design. 

(H:\ADM\N\Jobs\69TN'e'Or·Revlew Comments.doc) 
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NOTES: 

1. TESTS SH,~lL BE PERFOR'i.IEO FOR .BOtH #4 
AND K5; BA\J.ORIDS AS ·. SHOWN ON F'AGE 29 
Of ·THE BAUCR ID QUALi TY CONTROL ~ 

IA.O.NUAL (REPRODUCED HERE. FOR . 
CLARITY-.) AL L APPLICABLE ASTM 
PROCEDURES AND/OR. THE BALGRID 
OUALtTY CONTROL MANUAL SHALL BE 
ADl1ERED TO, . 

2. COLUWN TEST BA\JGRID .FABRICATION 
SHOULD DNL Y PROCEED IF BA\JGR ID 
COUPONS TESTS ARE_ SATISFACTORY·; 

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

'le: ALL TESTS SHALL BE PERFORMED .I'll TH 
SMITH-EMERY AS .WITNESS . . SMITH-EMERY 
SHALL PRODUCE A REPORT PRESENTING 
All TESTING RESULTS AND A STATEMENT 

I AS TO HIE TESTS CONFORMANCE WI TH THE 
BAUGRID .QUALI TY CONTROL MANUAL. ALL 
RAW STRESS:-STRAIM DATA SHALL ALSO BE Ii 
INCLUDED IN THE REPORT. 
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PROCEDURE: 

J. TEST SPEC-I MENS . . . . _. . 
. a: SHAKEDOl'<!fl'EST • . SPECIMENS' Al, A2; & A3. THREE. 

(3} SPECIMENS CONTAIN1~ BALJGRID WILL BE. BUILT 
PER SK-Q1,. 

b: OITY 'TEST. ~SPECIMENS 81., 82, _& B3. THREE (Jj 
•- SPECIMENS CONTAIN I NG BAUGRID WILL i?E BUIL_T PER 

SK'-01. 

:z ,· TEST INSTRUvENTAHON . _ ..... • 
a , ALL SPECil-.jEN~ WllL BE INSTRCJMENTED WITH TWO (2) 
• AXIAL. STRAIN MEASUREMENT DEVICES (LVDT'S) ON THE 

EXTERIOR:.AND ON .OPPOSLTE SIDES ' QF THE SPECIMEN 
ACROSS THE TEST ING REG.ION: . 

b . ALL. SPEC!f.,IENS WILL BE INSTRUMENTED .WITH TWO (2) 
STRAIN .GAGES· ON. 'THE LONG I TUDlNAL RE I NFORCEMENT. 
THESE .GAGES ·:wILL BE PLACED. ON OPPOSITE SIDES' OF 
THE SPECIMEN, NEAR THE LVDT'.S, WITHIN THE TESTING 

•REG!ON · .•. • ._-. : .:: 
c. ALL sf'ECIMEN.5 '1{1l.L BE l~s1fi!.iMEN1ED wirn iouR (4) 

STRAIN GAGES ON THE TRA~ISYERSE REINFORCEMENT. 
•STRAIN GAGES ON THE T'RANSVERSE BAl-GR!D 
.REINFORCEMENT WILL BE PLACED AS CLOSE AS POSSIBLE 
T.O THE 'ViELDS.. . . 

3. •PURPOSE. OF .EACH TEST . 
o . SPECIMENS Ah A2, & 1)3 WILL BE T~STED \\HEN THE ' 

·CONCRETE STRENG.TH HAS REACHED 8,000 PSI. THE 
PURPOSE OF THESE TESTS W!Ll BE TO MAKE SURE THE 
TEST ING .PROCED.URE. IS UND.ERSTOOD· PRIOR TO TESTI NG 
THE- C IT,Y TEST SPEC [MENS. . 

b-. SPECIMENS 61, B2, & :B3 :WILL BE TESTED 111-!EN THE 
CONCRqE STRENGTl:L HAS REACHED· \ 0, 000 PS I . THE 
OUTCOME Of THESE' TESTS. WILL DETERMINE IF BAUGRIO 
[$ .ACCEPTABLE .. [OR USE ON THE ·3cn MISSION' STREET 
PROJECT . . 

4. 'CONCRETE STRENGTH TESTS 
a. FbRTY (40) CONCRETE CYL! NDERS SHALL BE t AKEN ,FROM 

THE .SAME CONCRETE USED FCR THE TEST .SPECIMENS. 
b. TWO (2) CYL!NOERS' SHALL BE BROKEN ON THE 5TH DAY 

AFTER CONCRETE PLACMENT.AND ON. EACH DAY 
THEREAFT.ER UNTIL THE CONCRETE REA.CHES 10 1 000 PS I , 
WHICH IS EXPECTED AT APPROX!MAJELY FOURTEEN (l4) 
DAYS AFTER PLACEMENT. · 

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

5·. TEST! NG PROCEDURE 
q; EACH SPECIMEN WILL BE SUBJECTED TO MONOTONIC 

C<'iNCENTRIC ,LOi,\DIN8. (THE APPROPRIATE RATE OF 
LOADING IS TO BE DETERMINED · AND AGREED TO PRIOR 
TO TESTING.:) . . 

Ji. SPECIMENS AJ, A2, AND A3 WILL BE LOADED UNTIL 
FAILURE . 

c . ~~~$I:!~~ ~~~c~~ri ~~ ·~gc~J~~~~ ~~~~~~IXN~~Cy., 
ADDITIONAL. LOADING MAY BE APPLIED .AT THE o\\Nrn's 
SOLE DISCRETION . 

6 . TEST ACCEPTABILITY CR.I TERI A 
a. CITY TEST SPf'.CIMENS 81, B2, & 83,, EACH TEST WILL 

BE DEEMED SUCCESSFUL IF THE ,\VEi<ACE OF THE TWO 
AXIAL STRAIN DEVICES REACHES' 0.6%, 

,7 ., BAUGRID E(lUIVALENCY TESTS . . 
a. BAUGRID DUALITY CONTROL 'TES TS 1-5 AS SHOWN IN 

SP;-02 )/ILL BE PERFORMED ON THE #4 ~A\.qfH OS USED 
IN Ttjf:· TEST SPEC _I MENS, t-S \\'ELL AS. R~Pf:',E'SENTA Tl VE 
#5BAL.GRIDS TO THOSE B_EING USED AT. THE J01 
MI SS ION 'STREET PROJECT. . 

b. SUCCESSFUL COMPLETION OF THESE TESTS WILL BE 
DEMONSTRATED IF THE #4 BAUGR I.DS AND #5 BAL.GR.IDS 
ALL PASS THE .ASSOC [ATED ASTM AND BAUGR ID QUAL.IT'Y 
CONTROL MANUAL CRITER[A. . ·- . 
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50. 503 I - 6 II 503.50 1o:so .. 13647 482 
49 

. 
493 '- 0 

,, 
493.00 1'.0;_50 13647 48"2 

48 482 I - 6 " 482.50 '1~Q':-5~ ~~· 13947 482 
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301 MISSION STREET, SAN FRANCISCO 

PEER REVfEW_ 

1 ,. The L-shaped columns will be .in torsion for frame action along axis 2 and axis 1 t. 
Consid~r torsion for design. 

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

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

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

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

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

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

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

. . 
.9. At 9\ deep mat on piles, -how 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 
greqtly reduced. (K-H for example) 

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

12. Optimize Pfr slab 'thickness at all lo~ations . 

13. Main tower moment frames· are an single bay frames that are not effective. Some of the 
bay~ can'f be. coilsidered as a frame because clear span to depth is less than 4 - for 
example 80403 .. 

14. Please provide design criteria for outrigger beams. ·Are they designed as a "deep beam" 
with a consideration for non-linear strain distribution. What forces will be considered for 
designing columns -that get forces from outrig~ers? 
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M + L Job #6977 

Columns transfer af 2"d floor line H with sloped column at 151 floor will create 
additional lateral component on both levels that will require b_eams and slab 'between 
frames to be designeg for additional axia_I fon::;e. 

b. Very deep column section ..,..: 26; deep will act as a _ shear wall a_nd attract a lot of 
additional seismic -load to this frame. Careful considerations shouid be taken to 
design this transfer column for all applied loads. 

c. Sloped .column shoµfd. be included in_ the building model. 

16. There are 4 .or 5 different round col4_mll sizes on one level - ground level mid-ris.e. Please 
v~rify if unification of sizes is possibl~ to reduce cost. 

17. a. 

b .. 

c. 

Design criteria on drawings describes duai system, shear wall with SMRF, and R = 
8.5. ·Mid-rise building has no SMRF. This building alsq h_as vertjcal structural 
irregularities such as discontinuou$shear wall that should be considered. 

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

Drift -check should include accjdent~I tqrsion. 

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 dearly designed as a deep beams or 
discontinuous $hear walls ~ - Based on th_eir importance for overall stability of -the building 
non-linear time history analysis should be performed to: investigate performance of these 
i,mportant elel)lents ~nd bring factor of safety for them to a desirable level. 

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



301 MISSION STREET. SAN,PR.ANGIS€0 

PEER REViEW 

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

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

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

4. At one side of shear w.all at line ,D.5, a ramp that has an opening in the diaphragm. Clarify 
h.ow 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 basement walls and to the core. Poss.ible reverse shear might 
happen in the basement and in the core walls below. 

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

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

8. Settlerht=;mt compatibility between high"fise .on piles and mid-rise oh mat footing total 
settlement for both could b~ different, but. there is ground floor slab without a joint that 
could get cracked'. 

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

10. Js 9' deep pile cap requi,red in full building area? T.here are areas where depth could be 
greatly redwce.d, (K:.:H for example) 

11. The differential~hortening Jn columns and walis wili produce <;ldditioiial significant moments 
on ol)trigger beam.s. ls there .a mecha.nismto .relievJ~ them from th.ese forces? 

12; Optimize P(f s/abthickness at all locations; 

13. Main tower moment frames are an single bay frames that are nol effedive. Some of the 
bays can't be considered as a frame ' because cl.ear span to depth is less than 4 '"" for 
exa_mple 80403, . . . . .. . .. . . . . . . . . . . 

14. Please provide design criteria for outrigger beams. Are they designed 9s a "deep beam'' 
with a consideration for .non.:.linear strain distribution. What forces will be .considered for 
·designing coiumns that get forces from outriggers? 

! . 
l 
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c. 

301 Mission Street, San Francisco 
- -- · - -Peer Review. 

M + L Job #6977 

Colomns transfer at 2nd floor line H with sloped column at 151 floor will create 
additiona_I lateral component on both .levels that will require. beams and slpb between 
frames tq be desigr:i~d for addition~! axial force. 

Ver/ deep column section - 26' deep will act as a shea~ Wall and attract a iot of 
additional seisrriiG IQ<:ld tq th_is frame, Careful co_nsicjerations shoulc;l .be taken to 
desi~n thjs tran_sfer cqlµr:nn for all applied loads .. 

Sloped column shouid be included in the building model. 

1.6. There an;} 4 or 5 d_ifferent rqund cqlumn sizes on one level - ground level mid-rise. Please 
verify if unification bf sizes is possilJle to reduce cqst. -

17. a. 

b. 

C: 

Design criteria on drawings describes dual system, shear wall with SMRF, arid R = 
8.5. Mid-rise puilding has no SMRF. This building also has vertica.I stn,ictural 
irregularities such as discontinuous shear wall that -should be considered. 

Code equations 30-6. and 30_:7 need oot be considered for drift check _ 

D_rift check shoulq include ac.Gidental torsion. 

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

19, All outriggers are unusu'al iri 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-1.inear time history analysis should be performed to investigate performance of these 
important elements and bring factor of safety for them. to a desjrable level. 

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



From: 
To: 
,Date: 
Subject: 
Attachments: 

HARDIP pANNL), 
Jack P. Moehle 
1/10/2007 5:07 PM 
Re: -301 mission final letter on column test criteria ... 
ML882Lpdf 

I have attached the revjsed letterc 
Hardip 

>>> "Jack P. Moehle" <moehle@berkeleyA'>dU> 1/10/07 4:27 PM> >> 
. Hardip · -- ·· - -

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

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

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

Jack 

Jad P. Moehle 
email: moef'i1eta:>6erkeley,e"dl1 . 
cell:. 510-407-6124 -· 
office: 510-642-3437 



MIDDLEBROOK + LOU,l'E 
Structural Engineers 

December 16, 2005. 

Ch~s Y~ughn-Hufbert 
Millennium Partners 
735 Market Street, 3rn floor 
Sari Francisco, CA 94J03 

RE: Review of Shoring Impact on CAL TRANS Building 
301 Missjon St(eet,. San Franc.isco 
M + L Job #6977 

One Bush.Street 

Suite 250 

San frondsco, CA 94104 

415.477. 9000 
Fax 415..477. 9099 

email mlbox@MplusLcom 

Jason J.C. Lovie, S.E. 

Ronald F. Midd!ebrool<, S.E .. 
Hordip ·S. Pannu, S.E .. 

Raber! D. McConney, S.E. 

Jeppe lorsen,..EUR ING, S.E .. 
N<Mn R. Amin, S.E 

CJ-l.R.1s, .we h;:i.,ve compfet~d our re\.'iew : r~ga:rdlng, the imp~.cl of the sho~ijig _a_nci .cibout 10 fo. )2fi:ief 
of e~c~xa,ti6n • c;i,n 151frem6nt Street CALTRANS: building. Tne exfr~n,t .9f revtew W;C)S' limite:d.,· 19.the 
effeqt 1of~hoiihg<ind1 e):c.;avation work limitec! to tbe'ciloud_eq ci.rea~hoyvil qiy the attacped s(<eti::fL:9ui 1 

review was· b~s~d · of1 "tbe: following :drawinfjs that W$re ,made aya(lable by Millennium. Partners:· The 
drawings were. labeled ·as ~SAN .FRAN.CISCO lOhff.LAND J3AY !3R1Q.GE RECONSTRUCTION 
DIVISION OFFICES": 

Sheet No. ,, 

~ 
3 
5 
6 
12 
14 
15 
16 

May 19, 1960 
May 22, 1958 
May 23, 1958 
May 19, 1.960 
May 26';-1tl.58 . 
May 28, 1958 
May28, 1958 
May 28 •. 195~ 

Based . on our review of above drawings, we believe thatthere will be no structural effect _ori the 
building from shoring arid exc,:i,v~tion work .. :rl)ere m'ayh:e ~arn.~ settlemenl auer ;tO: vibrations ,fhaf-are 
caused when •t!ie '. ,Shd~liJg i$ dfiy¢n Into th_0' ·grolihd, W?isi'.iggpst ~l1'a;t'. the contr~¢tbr should .monitor 
the. area ih the nearby vrdnify for potential settlements . .. - .. - •'' - .. · . . 
. . . . . . .. - . . 

. . 
CHRIS.let Lis know i(you tiav¢ any questions, 

MIDDLEBROOK.+ LOUIE 

M$P/rh~ 

HPA~Nu@MP~usLcoM 
WV\fW,MpL\JsL.coM 

(H:IADMIN\Jobs\6977\Cories\121605 Hui be doc) 



STATEOFCALIFORNIA·DEPARTMENTOF1RANSPORTATION 

CERTIFICATION OF STRUCTURAL EXPERIENCE 
TR-0133 (fJEw1 02~~004) 

Hardip S. Pannu Structural 
!. - -'---------- ----'--· .-: ,, a licensed ----~-~----- Engineer 

·STRUCTuRALI CIVIL 

in the State of California, attest to; thatl am/ \Vas· responsible for the plan set design and 

preparation of calculations for the project described as __ -=--~---C-ity~h_e_ig~hts~-----'-- ~ 
Pellier Park sari'.18~'irNAME 

located at ___ _,=_~-..,,...__,......___,.~-~~---,---· , ,._--~------~--, California. 
STREET ADDRESS ·oi: DlSTR,ICT /,COUNTY l ROUTE I POST MILE CITY/TOWN 

certify and attest to, thaf have five years or more of experience in 

Stru,ctural plan set design and. preparation of ca lculations, 
SUB·STRUCTURALi STRUCTURAL 

Structural Review Approval toinclude , _____________ ~~------------------
smucruRA!. REVIEW APPROVAL. SUB.STRUCTURAL REVIEW APPROVAL. TUNNELS .'TUNNEL SUPPORT SYSTEMS ;OR STRUCl\JRA!. FAJ..SEWO~ 

List prior projects of responsibility: 

Highland Hospitp.1. Oakl_and. California (510)452~2118 

PRD,JECTN,t.ME CONT ACT NUMBER 

Franchise Tax B9ard, Sacramento (925) 556-1900 

PROJECT NAME CONT ACT NVMBER 

621 Capitol Mall, Sacramento (415)356-8625 

PROJECT NAME CONTACT NUMBER 
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301 r\lf1S~t6N· STREE,T, .SAN FRANCISCO 

PEER REVIEW. 

1, The L-shaped colu.mns will be in torsion for frame action along axis 2 and a?ds 11. 
Consider torsion for design. 

2.. The L-shaped coluiiinSi supp,9'~' pul[jgge(s Of the pt Hne lateral system. It shl'5o.id. Q~ sl1owm 
that p~rticfp.ation oi;- fail lire '()f?the more rigid eleme0l wm not impair the vertical at;:td la,tera1.: 
resisting abifity qf the .graVify load <;i!ld lateral moment resisting system. (See section 
1633:2.4.1) . . 

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

5. 

6. 

At one side of shear wall at line D.5, a ramp that has an opening in the diaphragm. Clarify 
how the she.ar will travel to both bas~ment wall.s at A.1 and K. 

'lierif~ by calculgtions:thafgrnunq floor diaphragm be.11.ave as a rigid diaRIJragm transferring 
fbrces:· to the perirn~fl:lr \;J~sernel,'lt wa.11!;; and to the cqre. Possible .r~verse sh~ar might 
ha:p'p_en in 'the basehleilt and in .fhe core walls below. . -

The· mid-rise- and the· high-rise towers are joined at. tffe ground·'flo6r and B1 levels. Tti~ 
fogl1:-rlse tower h~s mc;if With piles more rigid · than. rnid-ris_e. 5-story basement. Verify 
deformation compatibility and amount ·of base shear that will · be resisted by piles. 

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

8, Settleryien't compatibility be{w~en _ high-rise on piles and · mid-rise on mat footh;ig 1 total 
settl,eqiepl for both could b'e"·different, but there is ground floor slab without a joint that 
could get cracked. 

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

') o. is ·9' deep pile cap reqy)red in full building area? There are areas where depth could be 
-gre_atly r~d(J.ced . (K·H .. for\example) · 

11. The differential shortening in .columns a·nci walls will prgduce additional significant moments 
on outrigger bearns. Is .there a mecharii'sm fo ·relieYe-'.the1n. Jrprn, th~s.e fo~ces? 

12. Optimize Prr slab thickness. alalLlocations1 

13. ' j\i19l'n -tower mo'men-t fr3i'nes <?re all single b~y fr~mes .. · that are.not· effective. Some of the 
bays GaRJ' be consjde~red as a· frame becatJ~e ·sle.fl6 spa:n to deptb is less than 4 - for 
example 80403. · 

14. Pfeas~ pr~vide. design criteria for outrigger l_)~~m1$, Are they designed as a "deep bea,,m" 
with a ·9onsider_ation for non-linear strain distriputlon. Wh9f force·s will be considered for 
designing columns that get forces from outri~g·e~s? 
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c. 

· 301 l\llission Street, San Francisco 
Peer Review 

M + L Job #6977 

Columns transfer at 2nd floor ]ine H with sloped- column at 1st floor will ·create 
addltfonal lateral component on 'lioth levels that wUI. require beams and slab between 
frames to be designed for additional axial force. · ·· . .... .. . 

.Vert deep eoluriin section - 26' cf~ep will act as a shea·r wall and attract a lot of 
ad.ditional selimtc· !bad to this frame'. careful consi8er'aJions should be taken to 
de.sign thLs-transfercolumn for all appH~~Hoads . 

Sloped column should be included in the building model. 

16. Thei:-e 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~sign cr(terl~ on ptawings 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 -~iscontinuous shear wall that should be considered. 

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

c. Drift check should inclt . .ide accidental torsion. 

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

All outrigger's are :unusual in shape and cari'f be Clearly designeq. as a. ~eep beams or. 
.d.isconfinu6us shear walls. 8a·sed on tl1eir importance for overall stability of the building 
non~linear time history analysis should J!>e_ p~rfcml!ed to investigate. performance of these 
:important elements _and ~.ring factOr of safety for tl)ern tq a de~irab,le)evel. 

• .-. .• n ............. ,., .... ,.. ,..,..,,.. C:.:.Hi"'"'dH::.rrlin\Mv Documents\301 Mission\Sent\Peer Review Comments.doc) 



DEPARTMENT OF BUILDlNG INSPECTION 
• • • - , ' -••• , • ''~ ,. I • • : -- ~· , • • ' ·•·' • • ~,. '·• 

City &. Co.unty of Sa.n Francisco 
-1660 Mission Street, znd Floor, San .Francisco, C:UifQrnia ·94103-2414 

December 6, 2006 

Mr. Hardip Pannu 
Middlebrook: ::I-. Louie 

. One Bush Street, Suite 1300 
San Francisco, .CA 94104 sent. via email: hpannu@mplusl.com 

Subject; 301 Mission. Street (PermitApplication Nos. 2002/1023/9696 & 2006/0926/3344) 
BauGrid® Reinforcement 

Dear Jack, 

Thank you for· your continued work in peer reviewing the use ofBauGrid reinforcement at the 301 Mission 
Street project At this time, our original charge to the Structural Peer Review :Panel (SPRP) regarding the 
reviewofBauGrid i:einforcenierit ha8 changed . . Previously-, the Engineer of Record (EOR), DeSimone 
Consulting Engineers, requested a review of the BauGrid reinforcement as a one-to-one substitution for 
c_onventional stirrups and tie reinforcement in columns, b~s, and shear walls. It is appan;mt from the 
studies to date that the adequ;icr of th~ BaµQrid reinforcement as a one-to-one substitution -MU oe difficult 
to prove aiid beyond the planned scope oftestirig~ Consequently, the Department ofBuildmg Inspection 
(DBI) is req~esting th~ SPRP to continue theinrevi,ew with a modifieq charge. 

DBI respectfully requests that the SPRP review the use of Bau Grid reinforcement in compression 
dominated members (columns and :shear-walls) based on a perfon:ilanc~· c_ijteria developed by the EOR, 
reviewed and agri::ed upon by the SJ:lRP, imd aj)proveO. by DBI The petforniance criteria shall be. base<lon 
expeeted building performance for a Max.imum Considered Earthquake including orthogonai affects and 
an appropriate safety factor. 

Once again, thank you for your efforts, If you have any-questions or comments, please dcnwt hes~~a~e to 
~au. 

Sitlcerely; 

-~·· · ./ 
•• 1. ·_., •. · •• ~ : "kl!V\ 

' .\. . '. ' ' ... , ": ...... ' 
B~~J:) TOI~,,,f;i.E; 
J;iri!]dpa] Engineer. 

Cc: AmyLee,Acting-Director 
Wing Laµ~ Deputy Pfrector 
Cafla Johfi::i0n1 Actfug:Dep:Uty:Director 
Yan Yan Che\Y, Gary Ho, '.Howard .lye, CS. Hwang, RaymondL~i, DB.I 
DanLowrey, :tam Chiu; DBi • " 
Jonathan Rothstein, Senior Project Manager, Miilennium Partners 
Steve H0od,ProjectMallager; MiUehhiurrrPari:riers 1 

DerriCk_Rodrd'a, ·neSill1one C011sultfug Engineers · 
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Treadwell & Rollo, Inc. 
8:26 AM, 11/30/2006 
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PRELIMINARY REPORT 
WIND'-INDUCED.STRUCTURAL·RESPONSES 

301 MISSION STREET: 
SAN FRAl'{CISCO, CALIFORN~A 

Project #04-1(}33 
August 20, 2004 

Prepared By: 
Rowan Williams Davies & Irwin Inc. 

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

Matthew T, i,. Brown~, P.Eng., Senior Engineer 
Jonath<;n B. Lankin, P.Eng., Project Manager 

Wind tunnel tests to determine the wind-induced structural responses for the proposed 301 Mission 
Street tower in San Francisco, California, have been completed. This report provid~s the preliminary 
results, The bbjediyes of this study were (i) to provide data on the wind-induced forces and 
moments for the structural design.of the tower, and (ii) to determine the wind-induced accelerations 
at the top occupied floor of the tower. 

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

Configuration 1: 

Configuration 2: 

Configuration 3: 

301 Mission Street development in place with all existing 
. surrounding buildings. 
301 Mission Street developrr.ient in place with all existing and future 
(Transbay redevelopment) surrounding buildings, with the Transbay 
Tower at 5 50 ft. 
301 Mission Street development in place with all existing and future 
(Trans bay redevel_opment) surrounding buildings, wlth the. Trans bay 
"(ower at 800 ft. 

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

' ' , . . . , I 

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



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

Wind-Induced Fore.es and Moments 

The overa11 wind~induced overturning moments, shear forces; and torsional moments acting on the 
301 ¥ission Street tower at the "BASE" level (at grade) have been pre~icted for a return period of 
50 years and are presented in Table 2 for the three test configurations. Note that the wind loads 
provided.herein are for the overall design of the tower. Based on correspondence.with the structural 
engineer1 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). The{efore, the loads acting on the rest of the development, outside the tower footprint, are not 
included in the results presented in this report. The coordinate system and reference axis used to 
define the fqrces and moment.s is iliustrafod 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, ~004. The wind~induced loads 
were determined for a damping ratio of 2% of. critical; which was specified. by the structural 
engineer. 

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

Effective static: wi!ld loads that correspopd to the predictyd overall moments.and shears are pr()vided 

on a floor-by.,"floor basis in Table 3. These loads represent theworst-case results from the three test 
configuratjon,s. The load distributlons were detennined by considering ~the effects of both the mean 
and dynamic wind loads for representative wirid directions producing high loads in each of the x, y, 
and.z'{tor:siOnal) directions. 

In using the predicted wind loads from Table 3, it is important to consider how the x, y, and z 
(torstpnal) cqmponents of the wind load should be combined when applying them to the structure. 
A. setof recommencied load comblnations are pr()vided .in Ta:t>fo 4. There are basically 24 

combiil~tioris inthe tao le ~hich represeilte~ch of ~ightpossible sign sets ( +++, ++-, +-+ etc.) with 
each of Fx, Fy, and Mz reaching thefr mdividual "inaxiinuni percentages for that sign set. As an 
example of applying the combination factors, let us consider Load Case l of Table 4. This load case 
requires the application of+ 100% of the Fx floor~by~floor loads, +60% of the Fy floor-by.:. floor 
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.loads.,. and +45% of the Mz floor~oy-floor loads from Table 3, It is recommended that all load 
case.s. b~ C()ns.idered for over~U st.ructur:al cJesign. 

Deflections have not been specifically evaluated in this study. Nornially the structural engineer 
evaluates floor-to-floor and overall deflections by applying the wind load distributions derived from 
tl1:e wind ·tunnel tests. to a structural computer model of the buiiding. These deflections may theri be 
reviewed by the structural engineer to assess' the potential fOI:prqblems in wall systems and partitions 
due to .excessive shearing. 

Dis.cussion ofAcceleration. Criteria 

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

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

The first building code document to give guidance on building motions was the National Building 
Code of Canada (NBCC). It suggested that 10-year return period accelerations in the range of 1.0% 
to 3.0% of gravity (10 to 30 milli-g) were acceptable, with the upper end of the range being 
appro.pria,te for office huildings and the lower end for residentialbuildings. Many towers constructed 
during, t.he l 980's and l 990's were wincl tunnel tested. For these towers, acc;eleration cr:iteria were 
developed ba.sed on .a consensus of the design teams, the .developers and the wind engineering 
community:. The ·commonly used acceleration c.riteria were to use a 10-year limit of between 20 and 
25 miUi-g for office buildi'ngs and"approximately 15 to 18 milli-g for residential buildings. For the 
30 l Mission Street tower,_ in view of its residential usage, a· I 0-year criterion of about 15 to.J 8 milli
g appears appropriate according to thesetraditional crit~ria. 

Rese~rCh conducted su):>sequent to the .. i.ntroduction of motion criteria in the NBCC indicates that 
peoples' sen.sitivity to.motion becomes less as the nan.tral frequency ofthe building becomes lower 
(at ieastih the range of int:erestfor tall buildings, O. l Hz to 1.0.Hz). This dependence· iS not reflected 
in th<;: NBCC w,hich provides a single. se~ of criteria based on results for freqQencies prim;arily iii the 
range 0 .15 to 0 ::5 ·Hz. The criteria suggested by the International Organization for Stanuardization 

. . 

(ISO) do include afrequency d('!pendenc~ and set limits.where approximately 2% oftb.ose occupying 
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the u_pper thir~ qf a buildip:g may object to its motions. Also the ISO criteria generally use a shorter 
returriperiod than 10 years (i.e., I and 5 years). RWDI estimates the corresponding I 0-year criterion. 
to be about 1.2 times the 5-year c:riterion. For residential blJildings it may be. desirable to be 
somewhat _lower thart the ISO criter:ia._ 

Accderation Predictfons -ai'ul AtceJ?tability 

The predicted wind-induced accelerations at the top occupied floor of the 301 Mission Street tower, 
taken, as the -"60" level (592.50 ft above the "BAS:E" level), are summarized in Figure 6. These 
accelerations represent the worst-case results from the three test configurations. Figure 6 also 
presents various accelerati_on criteri;;t as described above. Th_e peak total accelerations wei:e 
determined as a function of return period for the provided building_ masses, frequencies, and _ an 

• I • 

overall damping ratio of 2,% of critical. The tors_ional acceleration compo,nentwas calculated at a 
representative distance (47.9 ft), equal to the mass radius of gyration of the upper floors, from the 
central axis of the tower (given in Figure 2). 

From Figure 6, it can be seen that the predicted peak accelerations are within the ISO based eriteria 
for the 1, 5, and 10-year return periods. The 10-year accelerations are also within the commonly 
used criteria of 15 to 18 milli-g for a residential tower. Therefore; it is our opinion that the predicted 
accelerations are acceptable for human comfort in a residential building. It should be noted that 
builcting accelerations are a serviceability is~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., frequencies, damping or floor masses), please contact us. 
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Table 2: . Summary of Predicted 50-Year Return Period Peak Wind-Induced Overall Structural 
Loads on Tower at the .Base Level 

Moments Shears 
Configuration 

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

7.3le+08 5.00e+08 3.84e+o7 1.30e+06 -- ,, 

2 7.64e+08 5. l4e+08 5.25e+07 l.96e+o6 l .32e+06 

3 7.67e+o8 5.22e+08 5.49e+07 l .95e+06 l.34e+06 

Notes: (1) The above loads are the cumulative summation of the wind-induced loads at the "BASE" level (at 
grade) centered abo'l)t the reference axis shown in Figure 2, exclusive of combination factors. 

(2) A total damping ratio of 2.0% of cdtical was used fofstnictural1o~d calculations. 

(3) The above loads are based on the stfuctural properties 'providedby DeSirnone Consulting Engineers, 
PLLC on July 22, 2004. The natuni.l ·bui.lding frequencies were as follows: 

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

Wind-Induced Structural Responses - August 2.0, 2004 
30 I Mission Street , San Francisco, California .- Project #04~1633 Table 2 



: 

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

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

_,, ---· (ft) 
BASE 0.00 9700 7800 75000 

2 15.00 .. ... 18500: 14500 
-~-:- - 183000 

3 28.00 · 15400 11800 · 187000 
4 37.75 15600 10100 205000 •: 

-· " 

5 I 47.50 15600 10100 226000 
6 57.25 15600 10100 247000 
7 , .67.00 ' 15600 

' 
i0,100 266000 

8 .76.'15 ·' 15500 10100 283000 
9 86.50 15500 10100 300000 
10 96.25 .. . 

l550Q 10100 314000 
11 106.00 15400 10100 327000 
12 115. 75 15400 10100 340000 
13 125.5() .. 15900 10100 359000 
14 135.25 ' 17800 10900 401000 
15 146.-63 18700 11200 431000 
16 156.38 18100 11000 439000 

' 17 
_,. 

166.n 18500 11400 452000 ,, 

18 175.88 19000 11900 I 471000 
19 185.63 19700 12500 497000 
20 195.38 20400 13000 521000 -

21 205.13 21200 13600 I 545000 
' - . 

22 214:88 ' ·-~· 21900 - .14200 572000 
23 I 224.63 22800 14800 599000 .. '· -· 24 ' '>· 234.38 

~ --· 
15400 

-
627000 I ·. 23600. ., 

25 244.13 24400 .16000 
, I 

654000 - -
26 - .. - 253.88 25200 . 16600 682000 

l , 2_7 
.. -· 2.63 . .23 i f_~)QO, .. 17200 .. , •. , 710000. -. . -

28 273.38 26900 · -.~17800 738000 
29 283.13 - 27800 18400 .I •. 766000 -

.• ,:.,' 3() ........... , .•... ' 
292-.88 28600 ' 19000 79400.0 

31 
- . . -·- --.. 

·302:63 
, ...... 

29500 , 
...... : 

19600' •'· 
I " 82300() .. , .. , 

- _ :3_2 . 3 i2.38 ' 30400,_ . .. - 20300 852000 
.- 3r··· ... :_·c~ ; ··· 322:iJ . ·:-: .. 

33,400' 22300 - 933000 · .. 
34 '' 333.50 

.. -
54100 I 23700 1004000 _J -, __ ,. 

.. - . - -. 

l 35 : h 343.25 . •, ' 33200 '' . .,, 
23000 '9-97000 , .. 

. . 

36 ··. ; : - 35}.00 33300 23100 . 993000 l 1 -
37 ·362:75 33800 I I~ .. . 23400 -· -~~ I ~ 1004000 ' : 

... 
38 

.. _, ~ 

'372.50 . 34700. 24000 .to:nooo · .. " ' ·' 
39 38.2.25 .. I 35600 24600 10.63000 ·.• .,. 

·c.-. 40 .'. 

392.00 - - ~l'.)500 
.. 

25200 1094000 I 

41 'I-• 401.75 '1= 37200 ·. 25700 .··. . 1110000 -

I 

. . ~ -
Wind-Induced Sirucfaral Responses - August 20, 2004 
301 Mission Street- San.Francisco, California~ Project #04-1633· Table3-Page I of2 R'\l\llJI, 



Table 3: . 50~Year Return Period Effective Static fioor.:.by-Floor Wind Loads 
Actirig on .Tower - Worst-Case Results 

I ~ -·- - - - -

Floor ' I Height above Fx Fy 
.. 

Mz 
Level Base Level {lb) {lb) (lb-ft) 

..• (ft) 
42 411.50 38100 26300 1_140000 
43 421.25 39100 26900 1170000 
44 431.00 40000 

- . 
27400 1200000 

. 45 .440.75 ~ 40900 28000 1231000 
46 450.50 41900 , 28600 1261000 
47 460.25 ·- 42800 29100 '1292000 
48 470.00 

.. .•. 43700 29700 1323000 
.. 

. 49 . 479.7~ 1! 44600 30200 1354000 
50 489.50 45500 30800 1385000 I 

.51 499.25 . 46400 "-·- 31300 1416000 
52 509:00 48100 

' 
32300 1476000 

53 518.75 50400 33600 1566000 
54 52_8.50 53200 ,• 35600 1637000 

; 55 539.88 54300 36400 1646000" 
56 550.29 . 5~_400 35600 1676000 -
57 ' 560.71 54300 36100 1712000 . I 'I 

58 I 571.13 55300 1 36700 1749000 I -
' 59 581.54 I " 56500 37600 1788000 

~ ·--· I 

60 592.50 60300 
.. 

40400 1850000 -

.. ROOF . 605.00 84800 57100 2363000 
" UPPER ROOF 62}.00 ' 50500 36900 594000 

Total 2.00e+06 I l.34e+06 5.49e+07 

Notes: (!)"The loads given in this table should b.c used with the l.oad combination factors given in 
Table 4. 

(2) The loads giveirin thi's . table are .centered about the reference axis shown in Figure 2. 

(3) The loading provtcled considers only the wirid load~ actjn_g on the footprint 9fthe tower 
extending down to.grade through the atrium. 

. :f. 
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Table 4: Recommended Load Combinations for Simultaneous Application of 
Effeetiye Static. Floor-by-floor Loads from table 3 

- -

Load 
:: 

Recommended Load Combination Factors of SO-Year 
Combination I Return Period Wind Loads 

' -

X Forces Y Forces Torsional Moment 
' 

(FJ 
I 

(Fy) (MJ 

1 +100% +60% +45% 

2 +100% +60% -30% 
-

3 I +100% -'30% +45% 
'· 

4 
.;- -

!, +100% -30% --30% 

5 I -90% +35% +30% 

6 -90% +35% -30% 
---

7 -90% -40% +30% . ' - ' 

I 8 -90% -40% -30% - --- -- -- - --

9 +55% +100% +45% 

10 +55% +i00% -30% 

l1 +30% -85% +30% --
12 +30% -85% -30%. 

---·- -- -

n -40% +100% +45% 

14 -40% +100% -30% 

15 -50% -85% +30% 
. -

16 -50% -85% -30% -- ·-· -

17 +55% +60% +100% 
--18 +55% +60% -90% 

-· -· 
19 '-h55% -30% . +100% --- ---·-
20 +55% -~.0% _ jO')t'o 

-----~~ -~ o-- - - ----. ,.-,-- -- - ----- - --

21 
-· ~3-0% +60% +100% 

~- ·--
' .. _ .. 

- - - - ~30% 
- --- --

I 42 +60% ·90% 

i 
--

-30% +100% 23 .:30% 
' - -- ----· 

24 -SO% I -30% "90% -- . --- - - --

Note:· (1) Load ·combination factors have b'een .,produced through c<jnsiderati1;in of the 
structure's response.to various wind directions, modal coupling, correlation of wind 
gusts· and the directionality ofstrong winds in the local wi_nd climate. 

I 

,, 
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1· 
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I .5 .1 · 11.6 

5 8.2 16.I 

10 9.7 . 19.4 
(4) 
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Notes: 

(1) A damping ratio of2% of critical was used. 

(2) Acceleration~ are predicted at the "90'' level (592.50 _ft .above the "BASE" level) at a radial distance of 4 7.9 ft 

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

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

l and 5-year· return periods. 

(4) RWDI extrapolation oflSO cdterfato the 10-year retlimperiod. 

{5) The common I)' used acceleration criteria range for a residential to:wer is 15 to (8 milli-g iit the 10-year return period. 
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October 23, 2006 

City and County of San Francisco 
Department of Building Inspection 
l 660 Mission Street, 2nd Floor 
San Francisco, CA 94103 

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

QESIMONE 
NEW YORK 

M IAMI 

S A!~ FRANCISCO 

NEW HAVEN 

LAS VEGAS 

DeSimone Project #4069B 
301 Mission Street 

Re: Letter from H. Tom (City of SF) fo D. Roorda (DeSimorie), dated October 13, 200q, 
Re . 301 Mission Street (Permit No. 2002/1023/9696) - BauGrid® Reinforcement 

Dear Hanson, 

-DeSimone hos w orked closely and. collaboratively over the lost week with Professor Jack Moehle 
from the University of California ot Berkeley, and Professor Mwrat Saatcioglu from the University o f 
Ottawa, with a goal of deyelopihg a test procedure to demonstrate that BauGrid reinforcement is 
appropriate for use with l 0,000 P,si concrete in conjunction with the 301 Mission Street project. 

As a result of these discussions, we have agreed to test three identical concrete column specimens 
a s depicteo in the attached sketch. As you can. see, this specimen differs in a number of w ays 
from that· which you described verbaliy in your letter of October 13. However, we believe, and 
both Professors Moehle and Saatcioglu agree, that this test specimen accurately reflects the 
actual conditions being used at 301 Mission Street, and that successful testing of this specimen will 
demonst.rate the adequacy of BauGrid for this project. 

Please note tt:ie following: 

• Th.e l 5"x 15" cross section is the same as you suggested. 

+ We propose to use a -9-.cell BauGrid arrangement consisting of #4 size bars. We-realize 
that #4 bars are smaller than the #5 BauGrids being used at the 301_ Mission Street 
projec:t. rJowever, this scciilng of reinforcement is necessary to provide a test 
column configured with similar transverse. reinforcing, st.eel ratio and confinement 
efficiency as the qoss tie cbnfigurations used in the odual project. We will w ork with 
Prof's Moehle and. Saak:ioglu to develop a testing procedure for the BauGrid material 
in order to .demonstrate equivalent performance of #5 dhd #4 rriaferlals. We expect 
tt:iatthis test will pe similar to those performed previously-by Prpf. Saatdoglu in which he 
demonstrated that Bal_!Grids hdd sufficient ductility to act effectively-as confinement 
reinforcing . 

. . . 
• We propose fo use i 2-#7 vertical bars. Thif represenfs a .verticalsteel ratio of 3.23, 

whiC;h is nearjy tw o times greater than that in the boundary e lements at301 Mission 
Street. Note that a 12-bar pattern is necessary for use in conjunction with the 9-cell 
Ba.uGrid configuration. · 

DESIMONE CONSULTING ENG INEERS . PLLC 160 SA NSOME STREET 16'" FLOO R SA N FRANCISCO. CALIFO RNIA 94 104 p_ 415 .398 .57 40 F. 41 5.398.9834 
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+ We propose to use, Gr. 60'.vertical bars since the. grade of the v~rtical steel should not 
significantly influence the outcome of the tests. Further: we know that these bars are 
readily available and we do not know if additional time would be required to procure 
Gr. 75 #Z bars. 

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

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

We trust that you will find the above explanation· a satisfactory.response to your conc erns. If you 
have any additional concerns, p lease contact me directly at your'ear1iest convenience. 

D'ESIMONE CONSULTING ENGIN EERS, PLLC 

Derrick D. Roorda, SE. 
Senior Associate 

cc: • Mr. Gary Hb, City & County of SF , 
Jonathc;:m Rothstein, Steven )-loqd (Millennium Partners} 
Mr. Stephen Desimone, Dr. Ronald Polivka, ML NicOlas Rodrigues (DeSimone) 
Prof. Jack Moehle, u.c: Berkeley 
Pr9f. Murat Saatdoglu, University of Ottawa 
Hardip Pannµ, Middlebrook+ Louie. 
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SECTION' 8-B 

NOTES: 

1. 31 BALCRIDS . PER :SP£CIMEN. 

2. CONcRETE F'c = 10,000 .PSI MIN,. 

3.- "rriE MATERIAL ·SHALL BE THE'. sME 
AS tHE MATERIAL USED IN THE :. 
301 .MISSION STREET PROJECT. 

I · 
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November 03, 2006 

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

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

. N EV\rYORK 

IV>'IAMi 

SAN fP. ANCIS C O 

NE\N HAVEN 

LAS VEGAS 

Desimone Project #40698 
301 Mission Street 

Re: 301 Mission Street {Permit No. 2002/ 1023/9696) - BauGrid® Reinforcement Test Procedure, 
drawings SK-00 to SK-02 

Dear ljanson, 

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

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

DESIMONE CONSULTING ENGINEERS, PLLC 

Derrick D. Roorda, SE 
Senior Associate 

EnclosUfes (3) -SheetsSK-01, SK"02, ·and SK~03 

cc: .Mr. Gary t-Jo, City & County of SF 
Mr Ray Liu, City & County of SF 

. Jonathari . Rothstein, St.even Hood (Millennium .. Partners) 
Mr. Stephen DeSlmone, o·r. Ronal(;i Polivka; Mr. ('lico!ds Rodrigues (Desimone) 
Prof. Jack Moehle, U.C. Berkeley 
Prof: Murat Sdatcioglu, UniversitY. of Ottawa 
Hardip Pan nu, Middlebrook+ Louie 

DESIMONE CO~ISULTING ENGINEERS. PLLC 160 SANSO M E STR EET 161." FLOOR SA t< FR ANC ISCO. CALifOR l~ I A 94 !04 P. 415.398,57 40 f . ~ 15.398.9834 
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-· 
PROCEDURE: 

l. TEST . SP.ECIMENS 
o. -· SHAKEDO'llN TEST .. SPECIMENS Al, A2, I< A3. THREE 

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

b , CrJY .TEST. SPECIMENS Bl, B2; & 83 . THREE' (3) 
SPEC.IMENS COIHAINING BAUGRIO 'I/ILL BE BUILT PER 
Sl(.,.01. 

2- TEST INSTRl.»JENTATION 
o . ALL s?EC; iMENS •\1tiLL 'SE INSlRJ.~AENTED wn1:1 ' 1'iio_ (2) 

AX IAL STRAIN ME/\SURtl.IENT :b.tvitEs (LVDT'S), ON THE 
EXTERlOR· AND '¢N :oPP,QSHE 'sJps_s 'OF THE ·SPEC !MEN 
ACROSS THE TESTJl\C REGION. 

b' .ALL. SP,Et;,11,iENS WIL,L BE ]NSTRUtlf:NT~O ' WITH •nvo· (2) 
;STR,\IN GAGES ON THE LONGJTUD INAL RE!Nf.QRCE~ENT. 
fl&~SE ·.GAGES WILL BE PLACi;'O-'Dk OFRDSJTE SlD.ES" OF 
THE SPECiMEN . NEAR THE LVDT'.s. · WITHIN THE~ TESTING 
REGION , .· . . . 

c , ALL SPECIMENS WILL BE 'Jt:iS'fRt;kNTED WITH FOUR· ( 4) 
STRAIN GAGES ON THE TRANSVERSE REINFORCEMENT. 
STRAIN G/IGES ON .THE TRANSVERSE BAUGRID 
REINFORCEMENT WILL BE PLACED AS CLOSE AS POSSIBLE 
TO THE WELDS_ 

3 _ PURPOSE OF EACH TEST . 
a. ; SP,~C. ll~NS ~1. 'A?..; .& ~l\,f 1vi LL ·sE TE:STEQ. W.-JEN "THE 

CONCR,ETE. :;T8~1',(;TH H1\S REACHED Cl. Q()D PS.I. HiE 
PURPO,SE OF., J l:IEsE TE,SJS w:1 LL _E!.E TO t.(.\KE SURE THE 
IE,ST,1~ . f'ROGE DURE .·(s rJ~OERStbOD PRI OR 'TO 1EST ING 
T)'iE NH iES~ SP~C:l MEf'IS . , .. • -~·.. . ' -

o. sprn:r~<E.Ns B1. a2; « 0:1 .w1 CL aE'. .·;rEs\Eo l\H".N' THE' 
CONC)RETE ' SJRE~iTH H.AS REAGl:!l;;D ·~'i.};GlOb f',S'I. '18E 
OUT.CcME OF THESE ;TES'f.S Will- DEi.TEIWINE "IF BAUGRID 
l s j ctEPIABL( FOR u~E: ol'i 1tlE' 30~ · Ml?.~\()!~ STREq 
~P,QlECT , • • -

-

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

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

AFTER CONCRETE PLACMENT AND ON EACH DAY 
THEREAFTER UNTIL THE CONCRETE REACHES 10 ,000 -PSI, 
WHICH IS El(PtCT~D AT APPROXIMATE_LY FOURTEEN . (14) 
DAYS AFTER 'PLA<;EMENT. . 

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

5. TESTING PROCEDURE 
a ·, EACH SPEC lMEN WI LL BE SUBJECTED TO MONOT ON l C 

coNcENTRic Co~bu..c. (THE APPROPiHATE RATE oF 
L'OADING IS 'TO ae DETERMINED 'ANO: .~GREED TO PRIOR 
.TCJ'TEST!NG.) . . 

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

c . SPECIMENS Bl, 82, AND B3 WILL ·BE LOADED UNTIL 
THEY HAVE REACHED THE ACCEPTAM':E CR lTER IA ONLY . 
ADDITIONAL LOADING MAY BE APPLIED AT THE OWNER'S 
SOLE DI SCRET!ON. . .. 

6 .TEST ACCEPTABILITY CRITERIA 
·a .. CITY TEST SPECIMENS 81 , 82, & B3 : EACH TEST WJLL 

BE DEEMED .SUCCESSFUL IF THE AVERAGE Of THE TWO 
AXIAL STR~IN DEVICES REACHES O.g%. 

7. 8AUGRJD EOU !VALENCY TESTS 
o . BAUGR ID QUALITY CONTROL TESTS .1-5 . AS SHOWN JN 

SiHJ.2 _WILL BE PERF'O~MED O~l TfiE #4 i3.A~){fOS USED 
IN 'THE TEST SPECiMi:NS, AS- \'/1:Ll AS REBf:i£5ENTATIVE 
fi5 BAUGR IDS TO THOSE BE I NG USED AT TKE 301 
MISSION STREET PROJECT . . 

b. SUCCESSFUL COMPLETION OF THESE TESTS WILL BE 
DEMONSTRATED IF THE #4 BALx;RIDS AND #5 BAUGRIDS 
ALL PASS THE ASSOCIATED ASTM ANii BAUGRJD QUALITY 
CONTROL MANUAL CRITERIA. , 

" 

PROJECT: 
301 MISSION 

mu:: 
BAUGRID COLUMN TEST SETUP PROCUDURES 

DESIMONE 
160 SANSOME STREET 
SAN FRANClSCO. CA 
T. 415,398.5740 

16TH FLOOR 
9•104 -3722 

F. 415.398.983< 

I 

JOB f: sCAU:: 
4069 I N. T.S. 

DATE: I DWG. NO. 
11/03/2006 

DRAWN: 

NJR 

C>IECKED: 
SK-00 

DOR, RMP 

I 

I' 

I' 
I 



I · 

I 

1. 

PROJECT: 

NOTES: 

1. TESTS SHALL BE PERFORMED FOR BOTH. #4 
ANO f5 BAUCRIOS AS SHONN ON PAGE 29 
OF THE BAUGRJO OUAL.HY CONTROL 
MANUAL (REPRODUCED HERE FOR 
CLAR I TY, ) ALL ·APPL (CABLE ASTM 
PROCEDURES AND/OR THI;: BAUGRJD 
OUAL I TY CONTROL MANUAL SHALL BE 
ADHERED TO. 

2. COLl!M'I TEST BAUGR!D FABRICATION 
SHOULD DNL Y PROCEED IF BAUGRID 
COUPONS TESTS ARE SATISFACTORY. 

3 . TESTS SHALL BE PERFORMED IN THE 
MANUFACTURING FACILITY IN CHINA 
USING THE SAVE. TESTIN'.> APPARTUS AS 
USED FOR THE 301 MISSION PROJECT.' 

4. ALL TESTS SHALL BE PERFORMED· WITH 
SMITH-EMERY AS WITNESS . ·SMITH-EMERY 
SHALL •PRODUCE A REPORT PRESENTll\G 
ALL TESTl ,NG RESULTS ,A.ND A .STl\TEMENT . I 
AS TO THE TESTS. CONFORMANCE WJTH !Ht ,1: 
BAUGR ID OUALI TY CONTROL M/\NUAL. All . 
RAW STRESS-STRAIN DATA SHALL ALSO BE 
INCLUDED JN THE REPORT . 

301 Mlssici-1 
.J08 j: sr..ALE: 

'f069 I N.T.S. 
lllli; 

BAUGRIO COUPON TEST SETUP 

DESIMONE 
160 SANSOME Sl11EET 
SAN FRANCISCO. CA 
T. 415.398.5740 

16f11 FlOOR 
. 9411}4·3722 

F. 415.J98.91ll4 

PATE I DWG. NO. 
11 / 03/2006 

DRAWN 

NJR 

CHECKED: 
SK-02 

DOR, RMP' I · 
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The 30 l Mission St.re et p roject consists of two separate structures located on the same site . The western structure (Tower) is a 58-
story. 605-foot tall building over one sub-grade ievel. The eastern structure (Mid-rise) is a 12-s tory, 128-fbo t tall building over five 
sub-grade levels. • The two structures are separated by a seismic joint at the Bl. Ground. 2nd. and Jrd Floors_. 

- . -

Gravfy System Description 

Both stnJ.ctur~s dre of cast-in-place conqete construction. The floor slabs qbove ground lev el in boih structures will utilize 
p0 st-tensionlng, whereas th,e lower slobs utiliz_e only mild st_eel reinfqrclng. 

Lateral System Descriptlori 

rower. ·The Tower relies-. on a dual lateral system comprised of concrete shear walls with outriggers, and concrete special 
moment-resisting· frames. Lateral forces from fhe Tower are transmitted by the core walls and the columns all the way to 
the pile cap at fi l . The ground floor slob is not required to tran~fer forces to the perimeter basement walls. 

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

·diaphragms, 

.Materials. 

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

Reinforcing. The shear walls in both buildings and the moment frames in the Tower use Grode 75 reinforcing for bars 
larger than #8' s _per the General Noles sheet. 

BauGtfd Weild_ed Relnfort~r:nerit. Grtds' • (WRG) 111anuJocfured by. BauTech, Inc. - w!U . be l!!s~d In lle.u . of -cohventlonal 
relnfordng In ttr<i3 Tower foh .1ies' in -ine v,.-ells ~dnd coll:im@s; -Grid sJirruj';>s hi 'be<:Jryis. While tM, B.augrtd produ¢t ·has ICBO 
cippro\'ol {ER-5192), ttfe.Cily of Sari Franc!sco's -Depqrth ient of Building lnspecti0h belieY.ed that the i<;::BQ ap·provol wos 
not sufficient and that the: substituted WR~ may not meet varfous prescr:lpttve code requirements. ·ey ullllzing section 
104.2.8 of -the code, the · aft~matlve mi:rterlals section, DeSimone subsequently demonstrated that the substituted WRG 
met the same performance goals tnat _the code lr;lplles are to be provided by conventional relnfbrclrjg. 

For w~lls a_nd columns; cal¢1;1l~tt9ns wer~ ,Provided demonstrating the mdxlmuin demand required _by a 4/3 MCE event. 
and a laboratory testlh~ program was completed which showed that · the WRG provided a capacity that met the 
demand. 

r0t :'(De©~, ,~91c~1slio"ns '?f:~f·~ . Aro~ld~Ei-' d~monstr~tih_g ·-~ha.~ th~ sh~9r deina 11<tl requ1r_ect ,by -e9d~;is .r~slsted by -J?e:am , 
s.hea,~ :~5'R~E71.l.~,:~!~ · cq_nt9~\J.URQ~ · ~W.~·~~?.!11 ~~-ns.~~t~ 9D.~- ';!9~ -~<:!: -~S53£'(]FllY' <?I lhe ~oncreltnn . ~fle9r ls bos.~~:kon 
publl~fjsid::r~S~tJ(Cl;i; :~:,c;op~cl~;;-9t: ttie .-~WR@;-: 1s_:;J~ose.d · bn>~~elevont·1teshnH: dafo ·obtalne.d through B~\)J ei;:h' s QC/QA 
'prdgra);n on:·wRGirk1tena1tP''6'e"O's"i~d:oh:\n1f pr0ieit. · -

Foundations 

Tower~ The Tower foundation consists of a l 0-foot thick pile cap supported by pre-cast concrete piles. The bottom of the 
pile cap is qpproxirriaiely 25' below the. existing grade. The initial vertical pile displacement due to siippoge required to 
fully engage the_ pile is, expected fo be approximately i" by the tirrie of project construction completion. Additional 
longcterm pile settlement due to compr~ssibn of the underlying cloy layers is expected t.o be as much as 5"'. As the piles 
ore only located directly below the Tower footprint, this settlement is expected to occur uniformly over the Tower 
foundation area. - -- - - -

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

Bullding Separation 

The foundations and lateral systems of the two buildings are considered completely separate because a Joint is located 
between them at the Bl, Ground, 2nd, and J•d Floors. "Hinge slobs" allo.w circulation between the two buildings, while still 
accommodatin_g differen-tial settlement and .seismic displacements between the two structures. 

Wind loads 

A wind tunn~I study was performed anc;l a \eport issued by Rowan Will iams Davies & Irwin Inc. (RWDI) . The results of the 
report were used to e_voluot~ both the Tower and Mid-rise. Wind does not control either design forces or interstory drifts 
for either structure. -

Seismic Loads 

Site-specific .ground motions provided by the geotechnical engineer of record, Treadwell and Rollo , were used for the 
analyses of both structures. Earthquake design forces a c ting on individual elements w ere 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 l.O Nv j.064 
R 8.5 (Tower) Ca 0.44 
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 shear.s were used for checkin_g design forces and building interstory drifts. 

Forces - Includes the· building period limitation of 1 .3 TA and the rninimum base shear of equation 30.-6 , reduced by 8Q3 
as allowed by 1631 .5.4.2. (TA is the period of the structure determined with Method A using equation J0-8.) 

Drift check# l - Per UBC. Neglecting period limitations and minimum base shears prescribed by equations 30-6 and 30-7, 
further reduced by 803 as allowed by _1631.5.4.2, but including the effects of torsion and of 53 moss eccentricity. 

Drift check #2 - Per 2003 NEHRP provislors. - This approach is widely held as the appropriate check for tall buildings with 
long periods and conservatively includes the equivalent of UBC equation 30-7, reduced by 803 as allowed by 1631 .5.4.2. 
For buildings that are torsionally regular, this approach ·allows: neglecting torsion effects for drift considerations. 
accomplished by evaluating drifts at diaphragm center of mass. 

Mid-rise. Due. to the eccentricity of the shear walls relative to the center of moss of the building, the Mid-rise exhibits a 
slight torsionalirregulority. For th is reason the base shear was not reduced in accordance with I 63 I .5.4 .2. 

Different base shears were used for chE!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 Procedures 

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

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

Capacity' Design. Each of the 12 outriggers connecting to "the central shear core of the Tower contains two diagonally 
reinforced link beam elements. These links ore designed to remain elastic under the code-prescribed seismic loads, but it 
is desirab_le for them to yield first once the desigri loads ore exceeded by a major earthquake. In order to insure this 
behavior, the. ccipacitres of the link beams.were calculated and iricre9sed by on overstrength factor. The resulting 
forces Wereused as the demands for which the following elements were designed: the portion of each outrigger 
connecting to the core walls, the outrigger columns, and the pile cap. 

Nqte that this approach is not required by the Sf BC and represents on effort to "go beyond the code". This increases our 
confidence 'that in a large earthquake th~ very qudile link beam elements will yield firs!, and the critical connecting 
elements of the struct.ure will remain essentially undamaged. The design of all elements still meets the requirements of 
the SFBC. 

The outriggers columns ·are designedto rem9in elastic when sim!JltaneouS:ly subjected to the capacity of a.II _link beams, 
as weWas· oil tributary gravity loads._ · 

~ . .' 

The p fle cap under the Tower-is desi9ned to remain elastic when subjected to the capacities of the outrigger col_umns. as 
well as the expected.maximum moment at the base of the shear-wall cpre. 

:·-.: 
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September 28, 2006 

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

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

DESIM:ONE 
NEW YORK 

MIAMI 

SA N FRANCISCO 

i'jEW HAVt.N 

LAS V EGAS 

Desimone Project #4069B 
301 Mission Street 

Re : Summary .of Meeting Between The City of San Francisco Department of Building Inspection 
. a.nd Millenn.ium Partners andDeSimone Consulting.Engineers, held on September26, 2006, 

Re, 301 Mission Street· (Permit No. 2002/1023/9696) - BauGrid® Reinfo! cement · 

Dear Hanson, 
. 

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

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

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

Desimone also indicafed tho.I the recent test performed by Prof. Moehle differed from the 
conditions of the 301 Mission Stree.t project in the several ways, including the following: 

• The materials are not the same strength 
. " 

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

• The loading conditions are different 

DESIMONE CONSULTING ENGINEERS. PLLC -160 SANSOMESTREET 161" FLOOR SAN FRAN CISCO. CALIFORNIA 94104 P. 415.398.5740 f .. 415 .398.9834 



·_DESIMONE 
Page 2 o l 3 

Desimone stated that additional testing to ·substantiate the integrity of the BouGrid product should 
not be required for the 301 Mission Street proje<::;t for the following reasons: -

• BauGrid is an. ICC;llCBO 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 

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

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

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

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

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

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

• The SPRP will be asked to review th_e drawings and to cornment only and specifically 
on whether or not the drawings represe'ht an appropriate implementation of the 

-BauGrid product; i.e .. _ is if being used as d_ one~to-one substitution for the cross ties 
previously shpy,in on the.permitteq .confract drawings. 

\• : 

• Millenniur;r(Partner~ ond Desimone will work with the project constructors to furnish 
SFDBI with the follo'tv'.ing information: -

+ A copy of the BauTech QA/QC manual and procedures used for the 
production of.B,auGrid 

+ A letter of c_ertification from I.he' testing and inspectiqn agency 
responsible for oY.erseeing· the proc;Jvctiqn of BauGriq for this project 
indicating that all ;QA/QC proced_ures a~e being followed · 

+ .A letter frorn Bal.ff ech c::ertifying th9t .they have inspected the product 
b~ing . delivere.d to the pwjec_t site a.nd ind,ic;afing that it _ h6s peen 
mamJfactured .in C.Pnformanc~ With thE;)ir own: QA/QC procedures and 
with the IC.BO apprbval_ docurn~nts. - -
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We trust that you '(v'ill agree that the abov:e accurately summarizes the discussions and action items 
resulting from our recent meeting. If you have any comments on the above please do not 
hesitate to contact me direc_tly. We look forward to working with you to resolve this issue to the 
satisfaction of SFDBI in the most expeditious way possible. 

Very tn-1ly yours, 

DESIMONE CONSULTING ENGINEERS, fllC 

Derrick D. Roorda, SE 
Senior Associate 

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

~· · 



co-mments on 'tlie Use ofBauGrids as Shear Reinforcement 

By: Murat Saatcioglu PhD., P.Erig. 

A total ofl3 large scale column specimens were tested at the University of Ottawa, with 
BauGrids used as column transverse (confinement} reinforcement. The specimens had 
350 min (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 elemen_ts. They were subjected to constant axial 
compression, either at approximately 20% P0 (20% of column concentric capacity) or 
40% P0 , and tested under increme~~lly increasing inelastic deformatiOn reversals (lateral 
shear force reversals). No beam tests were performed. In the absence ofbearri test results, 
coluri:m test data obtained under a relatively low axial load, of 20% P0 may be used, while 
keeping in mind that the effect of axial compression is to reduce ductility. Hence these 
results· should provide a somewhat conservative perspective of BauGrid behavior under 
shear force reversals. Of the 13 columns tested, 10 had 4,900 psi concrete and the 
remaining three (BG-11, BG-12 and BG-13) had 11,800 psi concrete. Hysteretic 
relationships for a.II columns subjected to 20%P0 are included in the following pages. 
Also shown are sample strain gauge data recorded. ' · 

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

shear force under factored earthquake loads and ii) shear associated with the 
formation of plastic hinges at the ends of the beams, with the latter often 
governing: Hence, one has. to protect the beams against premature brittle shear 
failure prior to the development of probable moment resistances, computed with 
1.25 fy, which accounts for possible strain hardening in the longitudinal beam 
reinforcement and possible increases in moments and shears upon the formation 
of plastic hinges. In the columns tested, plastic hinges have formed and the 
specimens developed 4% to 7% lateral cirift ratios, depending on the amount of 
confinement reinforcement .. All the column ,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 reinforcement required by ACI 318 (one had 30% more 
the other had 17% less) an.cl they both developed 6% drift without any sign of 
failure in the columns and in the grids. The welds maintained their integrity until 
after the columns failed due to either the longitudinal bar rupturing in tension or 
the compression buckling and subsequent concrete crushing. 

• High-Strength Concrete column_s (BG-11, BG-i2 and BG-13) had approximately 
70%, 30% or 50% of the confinement steel required by ACI 318 .. BG-11, with ' 
about · 70% of the ACI coofinement steel requiremc:mt developed 6% drift with 
little or no degradation in flexural resistance and failed during 7% drift cycles due 
to the rupturing of longitudinal tension reinforcement. Transverse strains recordeq 
on BauGrids showed yielding of the second grid at 2% drift. The grid developed 



strairls of0.02%, 0.3%, 0.7% and 1% at the thfrd cycles .6f1%, 2%, 3% and 4% 
drift levels, respedively. . . . .- --- - -

• HSC Cohimn.BG-1 :2 (with 34% of confinement reinfor¢einent required by ACI-
31 S} developed 4% drift before failure. The yielding · of longitudinal 
reinforceme11t and of the second grid was recorded quririg the first cycle of 2% 
drift. The strain in the grid increased to 0.6% during the third cycle of 2% drift. 
The strain further increased to 0.98% during the third cycle of 3% drift. The grid 
ruptured at 4% drift level, followed by the rupturing ofthe second grid _at 5% 
drift.. The compression bars buckled during the second cycle at 5% drift and the 
test was discontinueq.; Although shear cracks were observe_donthe side faces 
(parallel.to the d irecdon .ofioading), they weie weli controlled hairline cracks. 

~ RSC Column BG-13 (\'Yith 53% of 0confinetn:ent reinforcement reqi.rired by AC[ 
318-05) showed similar behavior as BG~l2: Strain Gauges #4 ahd #5 placed on 
the outer perimeterof 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%, l% 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 ), indic-ating .possible yielding of the 
grids due to shear. However: the grids wer~ able to c;ontrol the crack, and the 
.column failure was due to flexure. 

, • Tt should. be noted that the _above observations are only valid for the -B'auGrids 
provided for the test program conducted at the University of Ottawa in 1996. 
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Mr. Hanson Tom 
City and ('..ounty of San Francisco 
Building lqspei:ti@ Pepurtment 
160 Mission Sln::et 

-sim _Francisco. CA 94103-2414 

4 April 2007 

Subjcc:t: Peer Review Panel Recommendation to Accept Baugrid Reinforcement as Ucam 
Transverse Reinfoi'ccment in the:' 301 Miss1on Project --

Dear Hanson:. 

We have received the Structural C-ulculations p:ickagc dated 22 February 2007. prepared and submitted 
by DeSimone Consulting Engi11eers. under the direction of.lhe Derrick Roorda, the Engineer ofRec-O'fd 
on the 301 Mission Street Project. The packngc is subtitled Shear Capacity of Moment Frame Reams: • 

_Reinforced with 8auGrid, which is the main focus ofrtJe p3ckage. The package coritairis a detailed 
evaluation oftl1e rea~ons why BauGrids 'can he accepted as transver:;e reinforcement in this·l>-pecific 
project, including ·calculations, test data, and opinions from an outside consultant, Mural Saatcioglu. who · 
's an expert in the use of BauGrids. 

It is our ·under-Standing that the use ofl}auGrids in .the moment frame beams is nol being considered as a 
one-fqr-onc, equivalcnt replacement of conventional transverse rc!nforcement Insie11d, il is our 
understanding that the use of BauGritls in the moment frame beam.~ is being proposed on the basis of a 
'rerfonnancc approach. According lo this approach, the USC ofBau~ids is deemed acceptable if the 
calculated per-fornumce of the buildings is equivalent to-or berl¢r th.ah theperfonnancc anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

With this understa_nding, and after review. of the inforrm1tion provided in the 22 Februury 2007, package 
u~ well as previ'ous information provided 10 us about the design of these buildings, it is our opinion that 
the use ofBauGrids in the moment frame beams is acceptable as propo~d. 

Although we have exercised usuill and customary professional care in providin!J this review, we have not 
independently verified the accun_1cy of the calculations provided by DcSimone. Our professional opinions 
are based on their calculation~ and further the responsibility of the struclurnl desii.'11 remains fully wi!]; 
the Engineer of Record , · 

Respectfully, 

fackP. M0ehle 



. . . 

Stress~Strairi Reiationship ,Of_lO ksi' Conch~te CO'nfiiiC.cl by B¥nii!rid-s 

Confinement efficiency parameter: 

k, = o.1s)"· b, = o.rsf 12u = o.45 
, S Se · 4 4 

be : center to center core dimension = 12 in 

s e :. spacing of crossties = 4 in. 

Average lateral pressure (atyielding ofti;ansverse reinforcement): . 

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

Equivalent uniform pressure: 

f 1• = kz f,= (0.45) (1.38) = 0.62 ksi (4.29 MPa) 

Confined Concrete Strength , 

k1 = 6.7 (f1S0
·
17 

k1 = 6..7 (4.29y0
·17 = 5.23 (note that this equation is unit dependent and must be used with 

lateral pressure in MPa) 

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

f cc = .9 ksi +5.23 (0.62) = q._2 ksi (confined conc:rete strengthin the core) 

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

K = k1 fee If co= 5.23 (0.62) I 9._0 = 0.36 (36% _more strength due. to confinement) 

HSC' adjustment factors;, k~ and k,i (strengths are both in MPil): 

k3 = 40/fco= 40/(62) = 0.64 (~frengths:inMPa) 
·~ = fy1/500 = 572/500 = l.14 {strengths in MPa) 

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

801 = 0.0028 - 0.0008 k3' = 0.00229 



. 2 . 
&g5 = &01 + 0.0018 {k3). = 0.0030 

Confined concrete strains: 

e1 = e 01 (1 +5 kJ I()= 0:00229 [1+5(0:64)(0.36)]=0.00493 

8 85 = 260 k3 p~ 8 1 (1+Q:.5k2(k,i~1)] + B9ss 

~ (260)(0.64)(4*0.2/(12*4)}(0.00493)[1+0.5(0.45)(1.14-L.O)] + 0.0030 = 0.0171 

Stress (ksi) 

1.2.2 ksi 

0.00493· 

1, 

l 
- I 

I 
I 
1. 

I 
- 1, 

0.0171 

- ------

strain 
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Backg·round Test Spe«lmens City lest 

' Welded reinforcement grids are available In various sizes . A total of six specimens shall be built and Instrumented In . Specimens B 1, B2. and B3 shell be tested when the concrete , 
and shapes that ore suitable. for use in structural members accordance with SK-01 . strength reaches 1 O,OOJ psi. 
as concrete reinforcement. Research conducted on . PrellmlnoryTest. SpecjmeosAl. k2. and A3. . This test shall· form lhe basis for .deJerminofion of ·the occeptobiltty 

' "relnf(){ced concrete.columns, sheor:walls. and beams . Cily Test. Specimens Bl, 82, and B3. of the use of sCi:uGrld on the.3.oi· r~i~lon StfC;Jei project. - · 
lncflCOte that welded grids offer superior performance and 

; easy cage assembly When used as trans\lerse · Concrete Placement and Cyllnders Test Acceptance Criteria 
reinforcement. The'grid pattern improves concrete . -. Concrete with expected 28-0ay strength of 1 O.OCO shall be . The Ctty Test shall be deemed successful, and SFDB! shall permit the 
confinement and resutjs in enhanced deformabiltty in ttie ploceq in all six specimens on the same day. U:~e· 9( Bal1Grld for the 301 Mission Street project. if the following 
lnelosfic range of defcirmotlons. This feature makes · A total of forty (40) concrete cylinders shall be token from criteria are met: 
welded grids especldty suitable for seismic. resistant the sair)e bqtch of conc;rete far the purpose of determining 0 Each of the three specimens achieves a strain of at least 
structures. cornpressfve strength' 0. 71 %. This corresponds to the beyond-code MCE demand . Two (2) cylinders shall .be tested on,tf]e 5th day after increased to inciude dispersion . 
The specific grid product being used for the 301 Missiort concrete placement and on each day therea_fter until the 
street project Is BouGrid. manufactured by Bau Tech. Which concrete strength reaches \O,CXXl psi, , 
has been approveid for use by ttle ·1cso· Evaluotton service. • Two·c2) oddmonol cylinders shall be tested at 28,56, and 96 
Inc. as documented Ori ER-5192 dated August ·l, 200J. days after concrete placement . 

, 

. BouTech maintains it's approved ICBO·status by adhering . -· 
to strict quality contfol requirements, which ore audited . Test Procedure 

' quorterty by an independent lnspectton and testing . Each specimen shall oe subjected to monotonic concentric 

i 
agency, Smtth Em~ry Laboratories . . BouTecn's Qualtty axial compression loac,ling. · 
Assuranee Progo'.lril requires daily production sampling and . Data shall be continuously gathered and recorded from 
testing to assure the quorrty of the product. ·and those testi each of the Instrumentation devices depicted in SK-01 . 
hove been duplicated on the specific bdtch of material . The strain of any specimen shot! be defined as the average 
utiHzed In these test columns. reading trom the tWo L VDT devices shown in SK-01 . . Each specimen shall be loaded only until such time as the 
Mission Street Development LLC. has been asked by the specimen reaches a strain of 0.71%. Upon reaching this ' 
City of San Ffanclsco Deportment of Building Inspection strain the specimen shall be removed from the testing ·: 1·: 
(SfDBI) to rx;irtoim So!T)e addi.tional.tests to confirrn ,the machine: · 
performance of BauGrid specific to the 301 Missi.on street - i ~ ~ 

project. Preliminary Test [.'' . Specimens Al. Kl.. and A3 shall be tested when the 
DeSlmone proposes to demonstrate· that BauGrld Is concrete strength reaches 8.CXXJ psi. 
acceptable for use on the 3bl Missipn !>'lreet project ·.· . .This test Is intended solely to mal<e sure the. testing i 
through a testing program to. be exeqited at U9 Berkeley pr,ocedure c::if\d loading rote ore acceptal:lle, and that the 
under the direction of Prof. Jcick MoehlE1. The testing data oequis11ion systems ore ru1:1ctlonlng property prtor ta 
program' outilned herein ·hds been deveioped in.response completing the City T ~-

J 1· to the December.6; 2006 letter from SFDBI, and has been . The results of the Preliminary Test shall have no l::>earing on 
agreed to by the project SPRP _and by SFDBI. the decision of SFDBI to allow the use of BauGrld on the 301 

Mission street projecl. 

~ .. 

PROJECT: JOB #: SCll.E: 
301 MISSlON 4069 1· = 1·-0· , 

PATE: . . .. 1T1lE.: DWG. NO. 
· BAUGRID TEST PROCIDURE 12/28/2006 ., 

DESIMONE DRAWN: 

SK-00 " I. NJR 
· ' 160 SANSOME STREET 16TH Fl.OOR CH!:CKEO: SAN FRANCISC.O. CA 94104. 3722 

T. m .396.57 Ml F.' 415.398.91')4 DOR, RMP .. 



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

4 April 2007 

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

Dear Hanson: 

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

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

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

Although we have exercised usual and customary professional care in providingthis review; we,ha:ve not 
iridependeritly verified 'the accuracy qf the calculations provided by DeSimone. Our professional opinions 
are based on their calculations and farther the responsibility of th_e sfi:uctural design remains fully with 
the Engineer of Record.-

Respectfu IJy, 

Jack P. Moehle Hardip Pahnu · 



-5 January 2007 

Mi. Hanson Tom 
City and County of San Francisco 
Buildii1g Inspection Department 
160 Mission Street 
San Francisco, CA 94103-2414 

Subject: Acceptance criteria for tests ofBaugrid columns associated with 301 Mission Street 
pr?ject 

Dear Hanson> 

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

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

The undersigned also recommend acceptance of the tes.t 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 of this review. Therefore, we are willing to 
recon;imend acceptance of the test proc~dure as described in SK..:OO. 

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 % isbased on: the strain calculated using the UBC-97 
procedu,re for shear walls, considering orthogonal effects, with displacements amplified by factors a and 
b, where factor a amplifies the . DBE displacement tothe expectedMCE displacemenJ, and factor b 
ainplifies the expected MCE displacement to account for uncertainty in the calculated resu.lts. We find 
this procedure to be acceptable, and therefore recommend thafthe strain limit 0.71% be accepted. 
Furthermqre, the proposal that all three test specimens reach the strain limit of0,71% is conservative and 
we recommend ~hat it also be accepted . 

. Should the tests pass the acceptance cdteria as outli11.ed in SK~OO, we recommend that the Department of 
Building lnspectipn approve the use ofBaugrid reinforcement for columns and walls in the 301 Mission 
Street project. 

Respectfully, 

Jack P. Moehle Hardip Pannu 



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

4 April 2007 

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

Dear Hanson: 

We have received the Structural Calctilations package dated 22 February 2007, prepared and submitted 
by DeSimone .Consulting Engineers, under the direction of the Derrick Roorda, the Engineer of Record 
on the 301 Mission Street Project. The package is .subtitled Shear Capacity of Moment Frame Beams 
Reinforced with BauGrid, which is the main focus of the package. The package contains a detailed 
evaluation of the reasons why BaµGrids can be accepted as transverse re.inforcement in this specific 
project, including calculations, test data, and opinions from an outside consultant, Murat Saatciog1u, 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 as a 
one-for:..one, equivalent replacement of conve11tional transverse reinforcement Instead, it is our 
understanding that the ~se of BauGrids in the moment frame beams is being proposed on the basis of a 
performance approach. According to this approach, the use of Bau grids is deemed acceptable if the 
calculated performance of the bulidings is equivalent to or better than the performance anticipated if 
those buildings were reinforced with conventional transverse reinforcement. 

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

Although we have exercised usual and customary professional care in pi;oviding this review, we have not 
independently verified the accuracy of the calculations provided' by DeSimone. Our professional opinions 
are based ori their calculations ~nd furth~r the resJ>onsibility of the strucrirral design remains folly with 
the Engineer of Record. 

Respectfully, 

JackP~ Moehle 
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BUILDING INSPECTION COMMISSION (BIG) 

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 (BIC) 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 . Progress 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 BIC 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 



Preyare to affirm this oath 6y raisine your right 
hand, anrf affirm 6y sayine "I do." 

"you do so[emn[y state tfiat tfie testimony you may 
give in tfie hearing now yendlng before this 
(jovernment .Jludlt and Oversight Committee, of the 
San :Francisco 'Board of Suyervisors in tfie City and 
County of San :Francisco, sfia[[ be tfie trutfi, tfie wfio[e 
truth, and nothing but the truth - so lie!fa you {ioa' 

When reca{llng the witness: 

"Mr. Mohe{e, I wi{{ remind you, you have been yrevious{y 
y{aced under oath and remain so. Pfease take the yodium, and 
re-state your name for the record: 

Civil Procedure Oath to Witness 
(Chapter Law 688, Statutes of 2000) 
Dated: February 2, 201 7 



B7/13/2BB4 B7:4B 4152749150 MILLENNIUM PARTNERS PAGE Bl 

MILLENNIUM PARTNERS 
735 Ma<kct Street, 3 Floor 
San francisco, CA 94l03 
41.5.537 .3890 Tel 
415.537.3895 Fax 
SP!{tterson@MilleoniumPtrs.com 

JPM 1 

\ fu!JC(15 
& uG~tmiJ !g:j 
J11U,L tJ.Otl-\ L~ 

6 'J" l 0 ~1 ·!?Jiq-

rti \ /& 

FACSIMILE TRANSMITTAL SHEET 

DATE: 

· to: 

FAX NO.: 

FROM~ 

RB: 

'TOTAL PAGS($) 

July 12, 2004 

Jack. P. Moehle 

925-949-759s/t/1G3qfJ~q83l/-

Steve Patterson .4. 
Contra.ct Acceptance 

6 

OUR GENT 
18JPLEASE HANDLE 

0FOR YOUR INFORMATION 
0PER YOUR REQUEST 

NOTJi.S/COMM!>NTS: 

See attached. 

OFOR Rl!.vrew I COMMENT 
0FOR YOUR FILES 



07/13/2004 07:40 4152749150 MILLENNIUM PARTNERS PAGE 02 

MILLENNIUM PARTNERS 
73 5 M:>.rkct Street, 3td Floor 
S:in t<rancisco, CA 94103 
415.537.3890 Tel 
415.537 . .38~5 Bax 

NcwYoi:k 

W>$1iio.gton, D.C. 

Mi=ti 

July 12, 2004 

Jack P. Moehle 
Consulting Civil Engineer 
3444 Echo Springs Road 
Lafayette, CA 94549 

RE: 301 Mission Street Project 
Structural Design Review Servkes 

Dear Jack: 

I am pleased to accept your proposal to provide Structural Design Review Servtces for the 
above mentioned project. As you are aware De..Sitnone 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 review progresses. 

The timing of your review is vety 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:reconstruction 
contractor, currently working through estimates and constructability is$Ues. 

Please call me if you have any questions. 

Sincerely, 

Steve Patterson 
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Jack P. Moehle------------~ 
Consulting Civil Engineer 

Mr. Steve Patterson. Owner's Representative 
Millennium Partners · 
735 Market Street, 3rd Floor 
San Francisco, CA 94103 
SPatterson@mlllenniumptrs.com 
Office: (415) 537·3890 
Mobile: (415) 902-0523 
Fax: (415) 537-3895 

RE;: Proposed scope of structural design review services 
301 Mission Street Project in San Francisco, California 
Desimone Proje~t # 40698 

Dear Mr. Patterson: 

3444 Echo Springs Road 
Lafayette, CA 94549 
Ph. (925) 937-5225 
FAX (925) 949-7595 

12 July2004 

At the request of Stephen Desimone and Ron Polivka of Desimone, I am pleased to subrnit my 
proposal for structural design review services for the above referenced project. 

1) DESCRIPTION OF THE: PROJECT 

301 Mission Stree1 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 
approximately 600 feet above grade, with several basement levels extending below grade. 

The proposed structural system uses cast,in•place 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 slabs may comprise r;ast-in-placs mild or 
post-tensioned concrete floor 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 include the relatively tall height in comparison with other similar projects in 
regions of high seismicity ln the US. Some review and discussion of the applicabillty of Building 
Code provisions may be required in consideration of the building height, as outlined in the scope 
of services, below. 

2) . SCOPE OF SERVICES 

a) Review analysis & design assumptions and results. Provide technical suggestions. This 
review may Include but not necessarily be limited to 

PAGE 03 

4. 
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12 July, 2004, Page 2 

i) Design methodology and sequence; 

ii) Earthquake design basis, Including the applicability of design basis earthquake 
and/or maximum con$idered eaJ1hquake design levels; associated design response 
spectra and ground motions; / 

Ill) Modeling and analy$iS methods; 

iv) Building strength, 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 for their determination; 

vii) Review analysis results to check reasonableness 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, com1idering constructability and force 
and ducUlity demands; 

ii) Typical reinforcement, confinement and splice details for consistency with design 
criteria, special details to provide Increased toughness for unanticipated loadings and 
to ensure vertical load integrity; 

iii) Quallty control /Quality assurance in drawing notes and specifications. Special 
inspection provisions in drawing notes 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 RESPONSIBILITY 

a) Provide all applicable drawings, specifications, and other data, including subsi.lrface and 
foundation data, geotechnical engineers report & foundation design recommendations, · 
and d~wings 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) FEES 

a) Basic Fee 

i) The above-mentioned scope of services wllf be completed on a timecard basis. 

ii) The hourly rate for engineering effort of Jack P. Moehle will be $190 per hour. 

iii} Based on the above scope of work, it is estimated that the the effort by Jack P. 
Moehle can be 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 within 60 days of date of invoice. 

b) Expen§es 

i) The following expenses are excluded from, and in addition to, tne basic fee and shall 
be bllled 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 ,Condltfons for work done by Jack Moehle, which are attached 
hereto, are made part of the Agreement 

I look foiward to your response to my proposal. 

Very truly yours, 

Jack P. Moehle, P.E., Ph.D. 

ACCEPTED AND AGREED TO: 
Millennium Partner'$ 

BY: 

DATE: 

PAGE 05 
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TERMS AND CONDIT'IONS 

Consultant and Client will be jointly referred to as ''we," or "u$," 

Services: Consultant will provide the ProfeS$ional Services contemplated herein in accordance with the 
standards of competent professionals providing similar services under simlla.r conditions. Consultant does 
not warrant or guarantee the Services. 

Fess for Professional Services: Unless othei'wlse agreed in writing, Services will be billed on a time
and-materfals basis using Consultant's e1.1rrent schedule of fees and costs. Limitations on the amount to 
be billed are estimates only, and are not an agreement by Consultant that the Services will be completed 
for the estimated amount. All time, Including travel hours, spent on the project by professional, technical, 
and clerical personnel will be billed. 

Reimbursable Expenses: Travel expenses and accommodatiMs necessary for execution of 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 billed at cost, 
including telephone and fax charges, postage and freight, printing and reproduction, and computer fees. 

Payment: Client will pay Consultant's invoices no later than sixty (60) days after the Invoice date. Client 
will also pay a late payment charge at the rate of 1'.5% per month after that data. At Consultant's option, 
Consultant may suspend or terminate this Agreement if payments are not made when due. 

Site Access: Unless the Scope of Services described in this Agreement states otherwfse, Client will 
obtain all necessary authorizations and permits to allow Consultant to have access to the sfte for the 
purpose of providing the Services contemplated herein. 

Umitatlof'I of Liability. Consultant's liability, and the liability of its employees and/or subcontractors, to 
Client for damages, including cost of defense, arising from Services is limited to an aggregate $25,000 or 
fts fees received under this Agreement, whichever is less. 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 them. The American Arbitration Association will conduct the mediation, unless otherv\tise 
agreed. Consultant and Client will equaUy share all fees and costs of the mediation. 

Tenninetlon: ·Either Client or Consultant may terminate this Agreement for convenience by giving · 
fourteen (14) days written notice. Either party may terminate this Agreernent for cause by giving seven (7) 
days written notice. If this Agreement is terminated by Client, Client shall pay Consultant, in addition to 
any other compensation due under this Agreement, any amount incurred by Consultant in performing . 
Services, and in orderly terminating Services. 

Full and Final Agreement: This Agreement Is 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: 

l. Per UBC. Forces scaled to base shear neglecting both equations (30-6) and (30-7), and 
including 5% accidental 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 - Mi<;l-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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Materials 

DESIMONE 
Project # 4069 

Concrete strengths in the tower walls and frames will vary between 7 and l 0 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 l 0-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 approximately 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"1 will be detailed to 
accommodate differential settlement, as well as expected seismic displacements, between the 
two structures. 
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rrower 

N-S 
E-W 

Lateral Forces Summary 

Tower 220,000 

Mid-rise, above grade 47,341 
Mid-rise, below orade 37, 173 

Ta ble 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 Late ra l Forces, kips 

DESIMONE 
Project # 4069 

Wind 

l,300 
2,000 

750 
450 
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301 Mission Street DESIMONE 
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 16.1 

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= 2.44 sec 2.44 sec 

Building period from ETABS analysis: 
Ts= 5.47 5.84 

Maximum period for determining forces: 
TMAX= l.3XTA 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 building 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 N/A *W N/A *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 16.1 

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: 
Ts= 1.43 0.90 

Maximum period for determining forces: 
TMAX = 1.3 x TA 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 Cal W) IR 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: 
Ts= 1.43 0.90 

V= ( Cv * I I ( R T )) W 0.0866 *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 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 
- - --1Pre-Construction Services.-.--... 

• Design Criteria 
• Analysis Procedures 
• Design Procedures 
• Design Review 
• Constructability Review 

• Cost Analysis 
• Constructability 

Review 
• Pre-Construction 

Mockups 
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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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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 conGrete 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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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 Design 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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Mr. Gazy Bi> . 
Departmc:m: of Building liwpecfion 
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1660 MWion. Street. 2nd Floor 
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subject: Geotecbnical krlcnv ofStructupil Dmwings (Applit:atfo.n #2002li02.3/%96) 
301 Mission Sircct 
San~' caiifumia 

Dear Mt. Ho: 

This l~ptc:Salts fh:e ::emilts of a review by Ttearlwcll & Rollo, Inc:. of the gco~hnical,aspccts Dfthe 
~ dra$gs fur the 301.Minsion Street project in San Francisco. '.lk mcliile;t~ structural. 
engillccm·f'!rtf¢ projcct·m Gazy.B. Handel Arohllects, Inc. and DeSimone Consullitig Engineers, 
~ve-ly. We previouslypc:rfimncd·a g:titeclmi.cal hwesti1¢icm fox the project anti ~cd our 
conelusiGDS. mid ~mmen~afinns in a:report ti!Ic:cf .. Groteclm.i,cal Inyesligaao:n, 301 MiEsion Str=t. 
San Friineisco, Califinnia0 datcii 13 J ·- 2005. · 

I··.:. ·.·. "•.-: •t;.•';: \?. ':· -:~··.-. . ..; •• 

We J:t\iiCWc!I the·gebteblmiClil:aSpects Of the· following docmncu!;!: . . 
• : ·!.~., . Sµu;tma1 Drawjngs (F-0~tfon PC:r!:nit Set)~ Sh=ts so.o.m, so.0..20~ S2..().B5.11, 

82..ri.BI.l!~ 83-I.Ol, S3-l.11, S3-1.12,S3-1.13, S3-1.14$S3-Ll5;S3-3.12andS3-3.13, 
titled. "301 Mission Street, Mission Stre.etDevelopment Pmtnm LLC''prcpm:OO by 
DeSimone C~&gineem, dafcdZ4 May2005. 
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Jack P. Moehle~--------------
co11su11111c Civil E11gl11eer 

Hanson Tom 
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 Springs 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 to 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 Iha 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 56-
story, 605-foot tall building over one sub-grade level. The eastern structure (mid-rise) is a 12-story, 126-
fooi tall building over five sub-grade levels. The two buildings are completely separate structurally, being 
connected through joints al the B1, Ground, 2nc1, and 3'° floors.-Th·e 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 ralnforcement.·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 account for 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 building, to develop an understanding of the building 

configuration and loading; 
6. The analytical models used to evaluate compliance with the building code provisions; 
7. Summary calculations of dynamic response lndicating·compliance with the building code 

provisions; 

·· +-~ 
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8. 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 behavior modes, and constructability; 

10. The structural drawings, to confirm that design and modeling assumptions are consistent wilh the 
overall structural configuration, design, and detalllng; 

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 initialed 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 submlttals of criteria, calculations. 
drawings, specifications, and supporting 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 DeSlmone 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 05/26/2006. 

On the basis of my review as outlined above, ii 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, 

J~~ 
Jack P. Moehle, Ph.D., PE 
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Jack P. 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 M;ssion 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, I 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 "form 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., PE 

cc: Gary Ho 
Nie Rodriguez 
Derek Roorda 
Steve Patterson 
Hardip Pannu 
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CITY AND COUNTY OF SAN FRANCIS\ 

DEPARTMENT OF BUILDING INSPECTION 

GAVIN N EWSOM, MAYOR 

FRANKY. CHIU, C.8.0., 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: 

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 faculty to do the type of evaluations that Professor Andrew Whittle wasdoing 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@sfgov.org. 

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 INSPECTIOl\I 

GA~N NEWSOM,MAYOR 

.<ANK Y. 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. Harr ington, 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.Harringt on@sfgov.org 



Professor Juan Pestana 
July 26, 2004 
Page 2 

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 call 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 Sh.ah 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 ~ Requirement 

• Environmental Protection Agency regu.lations 

require sa·n Francisco to have a Pretreatment 
Program 

I 

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 · 

I 

• The purpose of the permi
1

t program is to protect our 
wastewater infrastructure by regulating the quality and 
quantity of dischargers. · 

. I 

• 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: 

~~ \J \~ t:!Uftl1.-
1wcn-~ "1/i~.,. 

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, 

ft,y- 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.8.0., 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 the .Hardip Pan nu 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. 
Pan nu 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 Transbay Project in their review and analysis? 
A. According to DBI Principal Engineer Hanson Tom, 301 Mission pre-dated the Transb'ay 
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 Inspection 
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 · un~erstanding, 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, BIC 

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 



Edwin M. Lee 
Mayor 

COMMISSION 

Angus McCarthy 
President 

Debra Walker 
Vice-President 

Kevin Clinch 
Gall Gilman 
John Konstln 
Frank Lee 
James Warshell 

Sonya Harris · 
Secretary 

Tom C. Hul, S.E., C.B.O. 
Director 

BUILDING INSPECTION COMMISSION (BIC) 
DEPARTMENT OF BUILDING INSPECTION 
1660 Mission Street I San Francisco CA 94103 I Office (415) 558-61641 Fax (415) 558-6509 

December 6, 2016 

Director Tom C. Hui 
Department of Building Inspection 
1660 Mission Street; 61° 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 2000-2007 era compared to the 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~<;::e~ 
Angus McCarthy 
Building Inspection Commission President 



3306.10- 3307.1 

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 constrnction 
materials shall not be allowed to fall in large pieces onto 
an upper floor. Bulky materials, such as beams and 
columns, shall be lowered and not allowed to fall. 

13306.12 Add a section as {Ollows: 

· 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 Building Official is submitted which shows the walls 
to be stable without bracing. 

SECTION 3307 ~PROTEGTION OF ADJOINING PROPEJ.lT¥ . . .· . . . . . . . 

13307.I Insert a note at the end of this section as follows: I 
3307 .1 :Protection re uired. Ad" o:iriin • · hb · ·· ' 

excavl;l9.-0n to be mad:~ sh.iil} prQYt4 
'owners . (j:f ad"oiniii. . buildlli. s/li' 

:~~~~~t~itlitg«il 
_of th~ .<::~c;_avatio.Ii. 

Note: Other requirements for protectio:il of adjacent 
property of adjacent. and depth to which protection is 

· requested are de:fuied by California Civil Cocie Section 
832, and is rel'nnted lierem for convenience. 

222 

Section 832. Each coterminous owner is 
entitled to the lateral a)ld subj acent support 
which his land receiyes from the adjo:iriing land, 
subject to the 1ight of the owner of the adjoining 
land to make proper and usual excavations on 

2013 SAN FRANCISCO BUJLDING CODE 

the same for purposes of const;ruction ·or im
provement, under the following 9'0nditions: 

I . Any. owner of land or his less(:}e in
tending to make or to permit an excavation shall 
give reasonable notice to the owner or o~ers 
of adjoining lands and of building~ c>r other 
structures, stating the depth to which such 
excavation is intended to be made, and when the 
excavating will begiri. 

2. In making any excavation, ordinary 
care and skill shall be used, and reas011able 

. precautions taken to sustain the adjoittipg iand 
as such, without regard to any building or other . 
structure which· may be thereon, an(l there shall 
be ·no liability for damage done to any such 
building or other structure by re.asq~ of the 
excavation, except as otherwise proVided or 
allowed by law. · 

3. If at any time it appears that the exca
vation is to be of a gr~ater depth than are the 
walls or foundations of any adjoining building 
or other structure, and is to be so close as to 
endanger the building or other st.rue~~ in any 
way, then the owner of the bullrupg or other 
structure must be allowed at least 3 0 days, :if he 
so desires, in which to take measures to protect 
the same :from any damage, or :i:iJ. wJ:i.i..ch to 
extend the foundations thereof, and he. nl.ust be 
given for the same purposes reasonabl.e license 
to enter on the land on which the excavatj.on is 
to be or is being niade. 

4. If the excavation is :intended to be or 
iS deeper than the standard depth of founda
tions, which depth is defined to b~ a Q.epth of 
nine feet below the adjacent curb level, at the 
point where the joint property li:lle inters~cts the 
curb and if on the land of the cotemi:inous 
owner there is any building or othe~ stri'.i6fur6 
the wall or foundation of which goes to stan.<;l!ll"d 
depth or deeper then the owner of the If#i4 qn 
which the excavation is being mcide shall, if 
given the necessary license to enter q~ the ad:
joining land, protect the said adjoining l!lld and 
any such building or other structUre thereo~ 
without cost to the owner thereof, from any 
damage by reason of the excavation, and shall 
be liable to the owner of such properly for any 
such damage, excepting only for minor settle
ment cracks in buildings or other structures. 

1/1/2014 
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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 

Sean Jeffries 
Millennium Partners 
735 Market Street, Suite 302 
San Francisco, CA 94103 

D€lcember 15, 2016 

Dear Mr. Jeffries: 

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. 

DBl'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 fisted 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 
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Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.8.0., Director 
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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 structural 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 ETABS 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 
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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 fo 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 ETABS 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 ETABS 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 compression forces and tension forces (if any) developed in the 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 

www.sfdbi.org 
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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/capa'city ratios of 2.627 to be within 
acceptable levels. 

12) 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 D-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 
0-4 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, ,,;_ . 
~Cr~ 

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 
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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, HV AC 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 301 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. 

2 
Property Marketing Report 

Millennium Tower Association San Francisco 

San Francisco, CA 



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 NFPA 25. 

Part E. Conduct documented flow tests for all pressure-reducing valves (PRVS) 

There are two types of pressure-reducing valves at the Millermium Tower: direct-acting PRV s (direct 
PRVs), and pilot-operated PRVs (pilot PRVs). Direct PRVs 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 PRVs should be physically inspected and operationally tested on a monthly basis. 
• All PRVs should be flow tested armually and compared with the manufacturer's performance curves to 

ensure that they are operating in a satisfactory marmer. 

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. rn 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 Transbay Redevelopment and the southern skyline of San Francisco. 
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Millenniwn To\•1/er is aJso home. to RN74, a testautant and "''ine bar tinder .the direction of Chef Y1ichael 
Mimi, i0oated on the g:roimd fl<>or: R.esklents.ervices jnclifrle a pri+ate ccmcierge ru1d, exclusive access to 
$e20~oo:o~iqu_~e~foot . Club L~veJ, f~-?tUntig an 0V{r1ers' lounge·, t~sting room and _ceTiar, ~private. qiriliig 

. r.poi:n ·(st;r\1lced by Chef Michael rYUna1sRN74), screening toom; childre1i.;s playroom, outdoor terrace, and 
a"s,soo,.squate-Joot fitness cen:t~l\ . ·. . . . . . . . -

'· ~ . .. . ,,. ~ :· . . · .. 

Podium .12 story mid-ris-e_; Club level(Gypi m~e.tiugprfrate dirth1g mou:is) R.1~74 Restaurant . 
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Proposed Mitigation 

At this time there are discussions taking 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. 
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· . /1oodzo1ze located In the same catdzmei11 ot .s-irbwaterslwd . . 
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. DefiWtion: .:.Yam~. of the sul;,1vater.ihed in i-;hfon'rhe t ·i"Opel'iJ; ts ior.:rnea. 
• . .. - - ~> • -·- . - . _ .. - . ·-· '~ ::... ;.:; -- . - ~ • - - . 

JvfiUenniuin:, Toi-er Association San Frmicisco 
· · · · · · · · , , sari f'ian:61sc'~,"cA Properly Mark~ling Report 



!Iuii;~~e- \vii1_a! R.i6'&ail)titi: 1{ikk t~;~f -·- !' i · · · 
- ' - ·.;..": :;.·;;;· .-. .... ;· ' • ' -,. • --,- ,-· .• + •'. "_;· ; 

-·.'<"'_ =-~ _·_ ~·--=,--~'-~_-:I',.-._ ••.• -. - '."'···.~·· ,. -.- ~.-··::· 

HUri:.icane \VinclfO~Y.ear Probability' •. O 
1' .. ' .•-., • <:_.,,,,,,_,~,,~ ,1,.,,._. • "." --~- ·i• -~-- --- - .: . 

· staJg11f\vi~cifo:~efil. Pio1;iab}1iiy · · o.ool 
-:.._ - . • '< -; .. ·-·--···---····· -· .J. -.......... --

_,_.; 0-.026 

i. ~ I 
Fa.ls~ 

Exter'1~1 

N~illtli As High rise ,hui!~rig_ acros~ ~~!ssion Str~et 

. South ,tJriderground station _(partiaf ;\S-) 

. -.. East A_~ high J:ise aC.1'6ss. B~le.. S.b:eet plus l 00 i~~V.~etback 
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HotWprk:,frogr~in 
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A'.yi:itte~ hot '"'9~~ peii:i.1it ~Y~~~ 'is mh$e. T:h.e peMi(requi~es a 30 miuute fire \Vatch a:fter the 
coir,lpr[etJon: of anjt. Jl~t \.\IQrr< . . .... 

c- · •· I: "'.;: ~ ~- ' " 
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~m~fgency· Orga.,nizatiori & Pret-P!~~riipg 
-. '. ' - ,~· - . ' ': . 

·· A\Vtitt~n e~mprebelJ.siye el)lergeµ'py~l~ h~~ be~n pr,epared fo:r (b.e bu!ldJngs, The plan· includes an 
emergeucypl~ th;~ti(pNvide4 for .2a~h r~,sideJ'.lt, There :Is also a plan tba,t mduoes all ~mei,-g~ncies for 
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Fir~ Protectidn impair'JJJentHarycHi~g 
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f tre Pro~~cti on 
. . . . . 

·wa~e~s~pply' ~ Oistr:ib ,~ij~_r1 sykt~ffl · • 
,_. _· .. , -.·· 

Water stipp~J'.'D~cri~~~n; 

·j7{ater suppi:ds frqm, ail. ~-~rich. f1re s!!ivic~ cortJJ,epted tO, 1£ei qit'y w~ter ma~n 'in !\·fission Stre~t .. The q/ty 
.~upply isheduc~dti:>',30 psi,:lt t:h.e ppisstl!eregulatingVi~.~~: ~R\7)y9'L\•e onfi,:ie Stidion.side of the lo•.#, 
~one fi:J'.eJ?,lilU..J?s: Th~ loy,ni9rie fue,pui:hps silppJY loWfohestandp)pes a11ds~iiill(let s:/stellls. 

to,~; wn~ ~f~dpipes., ~upl?liedfr~ ih~ lo\~ ~9l}e fire ppnips ~~ppl~: tli~ Mgh zone fl re pumps. The low 
·· zone fire p\irhps cah; also ta:ke: ~ll1cti¢ii fy5)Ji1 tlfo fire wa~~t tm:ik ui th~ ~a~emen t. 
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· -26111 FI~or IIliin: from B-srilf 
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'·26TII Flti.br n1ain froJn B~nt 
· fire pumps. 

Millenni~m Tower},ss0~atio.11 San Frantis~o 

San Francisco; CA 



0 2B~ , Q j 0 27J.. . 3550 0 273 
B'Ro2B· , '. ·. t--_7 __ -5-•):-'._.bl.--=--o,-. -+----:""'---+----------+--=----t1------+-----i 

·· ·.,. · 750 - iss 35~o- 243 , fH . 355_0 ' fooo, l,S. J; Elect:n' ·.c · · , . .-. · 
1 so1f fi:3 __ i----1-s-o=-:Q"""".:rC_,,... ____ --:-?.:_~_T ___ ~ __ -:-1-4...,..6,-------r~,-:-14-3=--r-3~s-:-5-o-:1. ::--, _-i-~0-9-__ -t_ --_,....14_3.,.._· · __...,, 

Fire. P-r~t~ctiOn S¥sfoms. ~- Eq~ip!llent 

\\'ater Bas~d. Svstems: . ~ . "': ; ' ~ · ' : .: .,.. ; 

, Retail Aj;~a:> 

O.fS/l045 .··· 
• ': ·!- ~ 

'' f14 ?-@1;·43.4' - "..::.- .. ~ .... -· 

·. Par1drig 
1--- .. "'-'··· .. 

Q;l5/1540. A4L$@19.l 

. 1: - .Pru:tcing 
'-.,.,,,.,..,"., .. .,.,.,, .... -,,.,.-;;~ 

'. 0.[5/1~65 
. - . 

. . ' ~~i<le,rl.ce~ · 1 -

t .... -, - 1"'" 

10 Loli &46 : . 
. ,:\. - ..... ~ : . .- "".' 

:fr A;otl ssi • 
... - •• - .J ----- -~ 

tU:o/J:)-19 
' 

Sti,indplP.~ a11~ Bose st~tions 
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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, in 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 in 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 testing wa8 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. 
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HVAC . :' . .... . 
. .· . . 

Heating :and c:g9ling is ptoyidcd by heat pUillp~ i11 rhiident:lal µnits. 
' . . ··: ;~ . ~ ' .. . ···: . 

Package uqits(lre providedf?r the common,. areas 

T\vo cooling tower is provid,ed on. the r?of of the Podium Tower. The towers arc metal frame with' PVC 
fiJI . Vihratim1 1DOriitOrlng is 12rovided1 for the fai1s. 

Leiss History 

No pr9perfy r~[ate.d losses l1ave been_ repop:eq for this 'Jocaticin. 

. 21 Millennium Tower Associa~on San Fi;aY1cisco 
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I i Iii!% 

"!overn~E;r: 1 ;;/ 2Qt 6 ,., '•' ·-.,·. 

;John 1Gi'il 
Hl)gh~$~$i1i CQ~hrar;e- _ .. 
·1500 soyth Main street, Sl!llte 21s 

· · Wit~y~ if]ee-~-c~tifq~ni~~1~~~ '. 

_ De~Js F.-, s!1an_ag~e,; 
Duane Mod·i~ (LP . 
. S~a.r ·To~er_. - I • r .. , ... 
One Mar~et P,laz~.; · py1~e/~:~OO '. 
Sah FtanCiefC,o, dfl. 941£)51-:1·127 

iRet. nie IVl!ltennil:f m'tow~~ :Site utilities conti.ectlo6~ 1h~e~H!1at/~m r 
Prqgr~;s';~epqrt ; o~FT 

.. 

J61:{n and ibenis. , - ' 

:1ri a.c.96r<:Jcince ·w~M ·Y94N~(j;Je$lA1Jc;ib~.:~uick~-~: B~ts. ins, ~1\8 B/\E)i$· ~;,~ the pfoc~s{ of. 1 

. '-~9du¢!liig, ~ fl'efq1 i~ve,stlgatian : ~~t,11 ,c1n~1y~~'6f: the ·$1\e. LI1ility, P.ipe · c-Or1 nectrop~ :at 'TH.~ 
'~~~Uenruym.,ToY.f,eC .',r; ~a~ ~'?f_ci~c~.; 2~< W~'-,W~. P!~as~i:t)b: pr~~flt ~.~9~~s .G1H 
9oc~-~~)ie (1-;!GC.)~'.'.'1th C! IJrpgfe,~ rE?pa!1 9f •our,i,nyes~9a,t;dh 911~ prel1ry:iln~flY fiil~1 1n9s, . 

. ~-~. . 
J?ackgj;Q~n~· 

f,he" Mi11~9,11fµryi to~e(site CCiiisls~~ !if~: 58 :.s.f~f)· mulii resrdential hHi~e a.nd a 9 ~foh, 
. Js?.ii:iS~ :~4i!diii~1. ,bu.m. d~(in~ ?C.98.' ~iiq ~QQ9.:; R~po~'. qf-,tri~ J:l~.ilEiii"$ , 5Jrjt<in~ il~, 1pcfies, 
has ca,usad cory~e,m ~?t th~\~taJ~s . o.f.ttJe ~~ildJn91 tltilffy: cp~!1.&.~9os1·a~;:{ !heir.; ~~ility ~9 
s~~ai(! fh~ . bCHk!!r~l§· y~rpc~t' w~Y~rri~ni ,~f ~.~~ i}\agfli~U~e r~ra;tj\~t? ~() In@ ~yrfofJhd[ng, 
s.1t~,. Th_~ -f9ctt~ gf tt)e · inV~tiQati9nt vv1ll t>er-t9 r epc;irt ?n. the e~1s.t1n~ colic;f1lions• of, t.he 
buildin:s. '.Uli}ity ~iilie9tio~~ a.M tq·p[oy{g~. ~fl'a!Y.s_i~ ~ilC;f ~B51fr r~bfi!Di~rici~!]Rn~ b~s'.e.d 
i;indt,i (fliJd1ing~; ·. . /•:' . L : . :· -' .. - . ' . : < . / ; "· .... ··. .... . :· •· 
~ ·. T,Jie .MJlreilr{mm TQwet!,.~iie atiU!fe~. ib~f~d,e tidrn~~tfcW~i.~r s~tVr¢!"!/fi(e Wat1=~ ~r~l~e:.~· 
-_, s~nitary drafi"i lateffils, -sfof.fri :Ctai!:i •Jat$r~1s::'~lectri~l "p·qwer supply a6Q: riatur~I gi;is 
· ~uppw,;· - : _ ,_ :0 

<~·· ,~.. · :·:-.·· '. ,._ '~,: _ ".; ,:~: :.· . ". .: "".\ ·~ . .·., . , · : · 
~ , TJ't~ f.r§!ma'(l, ·~tr~~tPP i !d i !1g sitj~ .h~s ·set Qf~:, sa:111tar;( qrf?.ln1 anq' :a 10° §tQ.rm · .dr:~ln • 

''~r ~~l~M1~~~ §tr~ef 5~i·r~"in9. ~tl,~-.-ij~~ ~n ; ~ .. . ,fir~ · :~~C?" s~~j~~ ¥,mrj~i;;i~~ •. an,·.~~ • ... 
· i;Jymeistic. ~·~t€!r -tonnei;ti901 one Aef .or. Jo'! ~s~fiJta'Y 'ciii!iiil :·~n:a . Jtr sfQ.rrri'°qiain-· 
· gpn ~~¢tip!i$_ ~,ild ~ri~· ~~t ~f ~~~:sS1p :~~tY cn·aii1 _;~n£f §"· ~I?fJn .~r~li,. c0~11~ptjifn~; .. · :. /'··.· . 

" lhe· s~~(f:! , s1!'¢f!?t b},l.ildin£f sl~~, ~-;;a~~·~ _set. .2us~ ~an1tary: ·i:Jr~rr:1 ·!il_na ~~,· ~Wrw t:fo~rr : 
gonn~.9t!Ofl§ . 9,,nd a.;1" JiatLlra f:~?s~~l!Pl?!f~9hnectiC>ji. · · · · · ·· · · · 

' ~I 0,. ;-•; • ·'.;_ ' ..;.·'• •->-.-·· ""····~-·.,, .... :: ~ •. .,~. .. ·~-
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·'An ;jpitia Lno!KJEl~ltuct~e ~i!~ ~L!~:ef\yas C21'.ldy6f;9~ 1 by/.\J3BA~ ~t<:ft.c:>h _ OctQb~r"~~ 291~:Jif!~· , ,. 
T)llillenoiLJitfifoWe(utility pipe§:W~te obseryed, wna(~each~pip~ · e,ntel'S the bulldi!ig p~ninetet c,i t t&e 'f]rst 
:lev~·1 of ~h~ par~in~~,9~ra$¢ ~(B-1~;; ~if(ti ithe .!?'x'~pti9n of Qi~ n?.tur:~l. §~~ ~u~p1y, pipe ·a,1i ;tb~<t; ·Otjl\ty plp~: · 
penetra:~ions thr!?Y901 ,the· oasemen~w~IJ i:lr¢f oyteo thr\:i.UQh q;n~tet~ , '~red" o'pen·i~g~ ain\:11.;>~~l~~.v!llth 
l[nk-§~·~1 ~!eev~S:. Tile ~9nqit{9~·.· oftl}e'vii(bl~ pipe ,sec~ibi\~ in th¢ parKing g<i~ge l~ye1 ·~pfieaj-edto' !Je 
}TJ ~ood1.c;:9Ddi.tl<i>n :, < ' • • •• • • 

Thtj · ,,~~~t~} ~?s s'opjjfy:'pip~ 'for@t~d ~rg~~h fne perirnat~r p~seir!&bt. waJi ~n f t!n6a,~~d !frl, ~~ru:~ik 
and ,th~n iises) l)tq tll~ 9,~s iJiefef. r9ofn (f.31c!n~ ~ale .$tr~~t) ; :r: t·fe .$~,~pip? i~ th~fet~r~ _no! ·vJ;;i!)!€i-:UntJI !t 

·~n~~rsrltl$ s~~~et~~PJ.°:fn D99r.;Qn .g~q~~r :1 '1·: 2016 ~. ~a?' leak te.~twa,~: c9~,~p,ct¢p1·0~ ~~i~:whlcli. 
lpc;:!J.J.~;:; d thi:i~~ .,,loca,1Qns, . . .. , .· · . ,, . . . . . .• 
· •' · Gas Pieter r9om' at s!lppfy, pipe f!'oor pe11~t~atio11 · ·. · · 

~ ~id~ wa.ik cortrol Joil}ts o~ Beale stre~t,sitje a.~i~cen i' to~~~ nie'tefl room 
"i ·· •·• .. ~ N'afo r~i QllS stre~t shyfoff valveN;<iult; . ' . 
. W6~g'~s f~aks we.te ,det~.~~~; 

. Ori Oct6.b~(2.7, 2Q.1S', ~BS~Estaff cc3Q~uc!ed'a_ ~it~·.ob~~!vatipl} i:iptrye piptri~ fgU!e~ t~r·ough ~he 
·expan~fofl i\>ifl~.-~fy.r~~. li} th~ high ri\i~. and [ow rise. tp~vers :at tne1 B·t .o.a~einehl)j;Vel. Hot Water pipio!';J, 
c.h i lledNi~t'er ,pipiag1_ f'1af'Jral ~~s. p,!ping ., Qome~ti~ ~v<:;t~r piping tHat ~<i(o~ .t.lie ~i(panE!i9n . jgio! a·r~ . ·. . 
eq,ui~p~~ wii~: '.i~xp~i:ls.iq~ foor.W~ r:nadi:: l!P,' of flmcible· fit\fr'lf!-? ~nd,1. pipihg ·offsets:. Th~ ob,seriea pipin9: 
Jolnfs ~f:>p~a..te~· t9;·b~ fu~P:!i~nitifl,proRef.IY,i ~· 4" ~ornestio ~tef.s.1.jppry rraih',:which is r~~J.feg thro.ugn 
t~l'!rii1x2a.nsioh joirt, ,appe:;ir$_ ~o be wedg~i;:I b?tw~a·n an aclj~ce,nt chfl!e,d watt?r line and th~ l:iottom oftlrie 

· :noo~ stao: No,cfpmage WP..s ,qqs~rve<;t\iY~ \'ewdtmendJ furthet,9.ssessrneiit .of this sit'e' cof\djiion,. · 
~:·o<.-il •. , - ~-: • ' + ' - ~ ~ ~- ~ -. ' ' : · 

· Coo~trv,cficm Period.' B:Fl"~~vi~w 
r . . ·,· - - -,_, '.· 

ABBAc-:ti.~s· 'revi~\v~d tile ~Gord Mm~ni'!lµm ToV1i"fr~ .. Ph'.Jfi1birg A~-buiit'dr<!\\•ings"'an:.t l the ·submHtE!d 
.cQii~tru!tfio11 , ee99q R.fn:y~~ar,d;p·9 p·1~~9l9~,1~s~~' ·. ', · · :· · · 

. . . 

. T~ef otiawina 1'$ a brief sVrtif!lar'l of th~ f!ubmittea WeQ9;l'rRFl:s'.~'Ef~lnjiJg t? :t~~ M:illennititri ·btiilding, 
. 'u~lltY line entri9,s~ . . . ' . . . 

· ~5.4~0Q:: f~i:u22) . . . . .. . . . . ... . . . . ., . . . . . _ . ~ . . . 
l:fo/lqel ~ri;;~~~t~>r~;tomrtteMs:tti~' ti~:e>offrexiJ?.1$ ,t,oop~~i6qs at l;i~ilging ut~litY,Jine :e,ri\f]~s ('h~ tiigll 
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subtronic corp NULCA - NASSCC - APWA - AWW/\ - Members 

5031 Blum Road 
Martinez, California 94553 
Telephone (925) 228-8771 
Fax No. (925) 228-8737 
www .subtronic.com 

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 interva l 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 . 

Report Prepared By: Mark Sturdevant 2t ,, 
-'; 

' ) / ; / 

Report QA by: Jon Taylor Q f( ~, ./ // r --. / · G, 41 
, , I 
\ / 
l. J ,: 

Utility Location & MaPPlng ·TV Pipe losPec1ion & Cleaning• Water Leaks G Gas Leaks 
Geophysical Surveys• Rebar lm~gfng • Vacuum Dig Potholing • License #940232 
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LEVEL I PIPING PLAN 
~·i.e·r-•· 

SUMMARY 
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, s~£: us··~·.o-

- Tllere sre lllreeneturalge' m11lns lh11! enlrrlhs bvildlng on level 1 on Beale SI. lhal ere hanging rtml a llapez11. Addilional sebmlc bfl!Clng/~ warranted for lhe naluralgas ma~p~lng Iha! supplies 11111 high-rise MiUennlum Tower. 

·On Le~/ 1, for lhe J' & 4" natural gas pipe, add la!eral and long/!udlnal bracVig wHhln 2'.()' of a change In dirocUon. The existing I' nah1ral gas p?p11 does not naf!d bracing per FM Global. 

-On Level 1, for lhs 4' nalura/ gas pipe, add lateral bracing /Jlere Is an exisfing lrapeze. look lo de la~ 1 on FP-1. Laleral bracing Is nol lo 11xca 11d 40'·0" per .!'el3m'c ca!CL1/1Uons. 

-On L1vel 1, farlhe 4' a J' naluralgas pipe, Bddlongiludinalbracin9. Loo~ todetai/4 on FP-1. Lo11Ril11dinal bradn9 ls no! lo exceed 80'.0', 

-On Lever I, far natural gas main riser, add fourwaybra"ng wrWn 24 In. of Iha lop and bollomolriur. Loo"° ro dilall 2 on FP-1. 

... j '· m l~n i~i e a. 

"" 
~u ~ ih ~!~ 

.11·~~~·~i liH '~;, g. jif· 1m 

i!l 
§ l I lfl 
i I 1lin1h¥ 1 

~ 1 lli1l1!1Hd11 l i !ii hill n!iL i 
0tf! toft+H~a@B31 

I Jllll!ll 
~ 

~ 

<JI~ l<Jl<l l<ll <l 
I I 

i!5 
~ ,_:O 
(.!) - tl)U 

§5 rrl~~ 
~ ~~~ 
::;: ~ < 

al ~ ~ 
CJ) 

1: 
t"'l 

~ 
.dfl:: n: 
"' .. 
~ · 1 ~ ~ ~ - .. 

i I 

~ I ; '' l; 



. a:. 

t 
·:.:..-~'...}) 

~ 
~-

, . · . 
~ 10 ' ~ \I 

& 

:;2 ... 

: ~·121 ·i (1 1 ~· 

,& I! ., 
~ & & 

•tfi :! 

(~~- ) l[(t>'fol OUJ 

I &. ~f~I CO!ITI~Ui!IQ~ 
! ~ l"IAA Q)Q>~1·sr 

~-' ~\ ~ ~ -~l-

:/: 
;;·; 
• ; 

.i: 

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

j_- · · · 
I 

· · ; 

l• 

& 

BASEMENT LEVEL PIPING PLAN S~E:!/8"•~'--0" 

SUMMARY 
- In the Basement level, for the 4' natural gas pipe, add la teral and tonglludinal bracing within 2'-0" of a change In direction. 

-In the Basement Level, for the 4" na tural gas pipe, add lateral bracing. Lateral bracing Is no/ to exceed 40'-0" per seismic calculations. Look lo delal/ 5 on FP-1. 

-In the Basament level, for the 4" natural gas pipe, add longitudlnal bracing. Longitudinal bracing Is not the oxceed 80'-0" per seismic calculations. Look to Detail 4 on FP-1. 

-In the Basement Level, for the 4" natural gas main riser, add lour way bracing within 24 /n oflhe top and the bottom of the riser. Look to de/ail 2 on FP-1. 
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NAME OFTEST VENDOR RESPONSIBLE FREQUENCY OF TEST DATE OF RENEWAL COST NOTES AGENCY OVERSIGHT 
Fire Sprinkler System Test 5yr RLH/ Eng every 5 years 2019 done 2014 $23,000 

Fire Sprinkler System Test RLH/Eng lX per year March visual in units needed $11,674 

Fire Alarm/life safety testing redhawk/eng 2X per year March/oct testing in units needed $19,809 

SFFD inspection SFFD/Eng lX per year SFFD dates by SFFD $15,000 

Fire Extinguisher Testing Coast Fire Equipment lX per year November $2,050 

Fire Extinguisher Testing/6yr Coast Fire Equipment every 6 years 2020 6 yr service done oct 2014 

Fire Extinguisher Testing/12yr Coast Fire Equipment every 12 years 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 daily walk through ins pt 

Fire Drill Engineering Dept. lX 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. I 2x oer year 

Fire place inspections Attractions services I Annually call cl indoor and outdoor $1,500 
Fire place Inspections Engineering Dept. I 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 daily walk through inspt 

Elevator Testing/Maintenance Mitsubishi/Eng lX per year March run with emerg power $228,889 

Elevator Testing 5yr Mitsubishi/Eng every 5 yea rs 2019 5 yr load test done 2014 

Elevator Testing Mitsubishi Monthly Firemen safety test 

Elevator license Renewal Mitsubishi/Eng Annually May 

Elevators Cl-C6 Cosmetic Maint./CL Interior Wood Quarterly all cars and cl lounge area $9,580 

Man lift Test/Service Cromer Monthly Bl-b5 garage $2,700 
Man lift Test Engineering Dept. Weekly Bl-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. Annuallv July Rebuild all prvs as necessary 
Circuit setter maintenance Engineering Dept . everv 5 yea rs 2020 access and clean all strainers 
Backflow Testing/certification Backflow 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/boilers PM Downing/ENG Quarterly/annually $61,971 

BMS system PM Automated Controls Quarterly BMS systems CK $7,160 

Boiler Permits Downing/ENG Annually June City of SF plumbing div 

Thermo Graphic Survey Thermotest Inc Every 5 years 2018 done 2013 $8,000 

Expansion Tanks Checks/refill Engineering Dept. Annually June Closed loop tanks 

Midrise 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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__ __ Inspection Deficie'nqre~ .. sheet 
:J~b Name ' 
MILLENNIUM TOVVERS ' 301 MISSION,ST_ SF; CA.9410::; 

Rankbig~pl?niitlp - : __ --- _ _- _ -_ - - _ . 
(1) Cd!ie<i,1 t;'.ify S~~~/ $~·$t~rn. r$.s\Je: (f J Ute saret~ .i:~ncU!l~i;J Issue ~) ~n1e$ted t4i NoiH~~uirfi:d' f:(ecom~Nl;i:io!l 

st:ope9f~~-c1'J:i~ran~~·r?.f!<.: •. __ :::·- - o__ _ _ __ . 
(A)' C·:;iofdl[13,t<i-';1!/Red fl~~\ik'{~) Fac[Jiiies ?o co.::)~pjna{~ ]')f;<i~~iticnal '~enfcir· 

- D~vh;e JYP~~ B9~§TER:; 
--- . BATTERIES -- _ : __ • 

~:~ riERIE~ ,F,AILE6i_8~ ~~f\D ]"EST; _ 
S'?fp_- pJete~ 1m9e): W 0#32W~4 

••~ L L~L ~ll'llQ- ~lsi=) ,~§T,~UFW~'r ~toM.G~ s?,s 1 l 
1--------1--"° ...... 83~.L-EVE_L E_L_Ec_. Rll_ J._, e_Ps_2_- -~-- ~------1 1~~QMfA€!f.A -

. 1 . -- •' -- ,_ ' 

,R~f?~rtie_~dation " :'copR.01 N~ TE ilv1 RE:B,·-~A1~'K flERvi c~ p~PT. -ro REP0c~- i=t>,rLE[) 8AmR.l~S. 

-, ... ~. ~ ... 

Ran~c 2 · s·c::a e:\ A 
Make/Model: ·esT'SlGA·PS 

- - -

- • Sf\110KE D_ETECTOR HA~ WRONG QE$CRIPTION. Sf:IOl)Jj)_,, SAY' '1Bl LEV~ STORAGE RM B1·D 
.D_ eilde_ ncy Des:c.: - - - - . 

•SMOKE D~ECTOR", i'10T1 lNSl~E 81. MA1f'lTENAN,C~ S!-lOP., - ' -

1---=--'-ct--~-=--=='~--F=-------------i;: c;oNIP-LETE®i . 
...... J. - •• - • ~"'.:..~ --

Recomrriendation" ·GO~RP!NATE \Ni RED Hr~'l'K s~y1ci=; ·of:fT. ro -~EP~CDG~r~1 Ti:i= sMo~ DE;'E9TOR _ _ _ _ _ • 
. · - DE~CRIPTION. ". con;iplete~ :tmd~r W0#32.2Q42~ 

Rank: - 2 Seq • A 

, def[c[('14)6¥ pesc-;: 
I '· 

~·.,. ,. ___ ..,.____ .:..:-. ·, __ 

Device T' e: FlRB PHONE JAGK · ' Add/Zohe'. SEE BELOW --
Loc);/Desc.-: SEE BELO\N' ' 

.'1~$.ii_F;~erpri~Pll!-4, ~;rcmonr 13A$>M3S 
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· Flr.a:Alarm oSVstein. Roints list. "'. 
Na.me: Mllll.ENNIUM TOWERS- , :_ DA'RWIN · 

- Address: 3-01JVUS~ION;ST:". , 
Ii' City: SF• · . ' - 'S4t OS 

. ~ t .• -

.· _ ~oles: S0/20·10 

Address i :Messaa~ __ ·Remaiks 
< .• ! 

: '0 1020'101 B1 LE\/E[• r ELCO iROOM SMOKB-bETE'CTOR. , SD x I · .·x : x TESTED: 2125,'1•6. 
I 0 1~0:J02 B~ 'LEVELHOUSEKEE?1NG' SM01<5 Pi:TECTOR: SD ' 'x ' . ' x j .x ' TESJ:ED:.2125!16 

.·· '. -01n2.0003· ,Bj . l:.EVELT~SH Roor.1 ·sMoKS.PErecroRr; ,. ' - .SQ x. • :x .1 x , IESTcEDc 212sr1s· 
1 0 1020004 B1 .LEl/EL; COl\.IPUTER,RMSMOKEDETECTOR:' -.. SP -.: X ! X ' X ' TESTED:Z125i16 

Od0200Q5..: 'B1 LE.VEJ.:; STORr..:GE:RM' t'l SMOKE OET.E.CTQR --·: ·. SD · X- )C ·X TESTE0:.2/25116 '--
'', Q.1020QOQ' B1 LEVEL 1 EJC.CC/ SEQj 'SMO.KE DETECTOR - ' 'I so. " X: ·- .; ex I ·~.- TESTED: 2125.'16 

.01020QQ7' ' B·1 LEl/El, .STbRAGERM'2Sl\~OKE:OETECTOR , '"~ SD · · X ··. X ' ~ · TE~~E0~2/25116 -
_Q1020ooa: ·Bj !-EVELDOMESTJCH20ROOM SMOKBOETECTO so - ·x · -· x · :x , ri;,s;rE0: ·212s11-s· . 

. . 0102000& · B.1 LEVELSTORA:G.E;RMSMOKE'ElETEGTOR: SD .· X: . . .X. · x ; TESTED:2/25/i 6 
' 01040010. ' s1-LEVEll.COflfi',IDOR SMOKEl'l:ETEC:r,OR -' -- so ·x ' x ' x TESTED: 2i25/16 " 

0102•:J0·1·1 · Bf LEVEt:0TRA$!i B.OOM .SMGKc 'Ot:TEGTOR". ' SD · , X . : ·X · -x. TESl?ED: 2/.25116 -
, 1 ·0102.0012:. Bl ' LEVEL.CORRIDORSMO~E; DETE.C-T0R c - - ·- SU ,· X · ·)C X ' TESTEQ;"2125li 6 
.. 01020on- e t t.EVEl..SERVICE'ELEV LOBB'(·SMOKEJ)EJtCTOF "' SD :. X· x . .X. TE:S.T.E0:2/25!16" 

01020014= B1 LEVELSERVICEELEV/ .L06BY. $MOKE_DETECTOF -.so X - : _x. ·~ TESTE0: :2J25116 
0.1020Cl15. 81 LEVEL.Cc5i)RJDOR-'SM0~E DtiTEC.l'OR . · · ,. :o; SLl' _X X: ·:x_ tEST"D: 2125.'16 ~ . 

' 0102.0017'. 8 1 LEVEi:.. EL,EV S1•1lr.SZ LOB6Y SMOKE Df:TEGTO~. ;.so_ . .x : --- :.:x .: ·x i TESliEQ; 3/.j_6.tl~5. ~ECALlED 
0 1020018- 8 1 LEVELSERYICEt:LEV LOBBY SMOKE DET:EC10F _ .SG · X · X • 'X. IEST.ED; :27251'16' , __ .. _ ..... _ 
0 1020019' ' 81 LEVELCORR:ID©RSMOK,ED61ECTOR ' .' .. SQ · .·x - C: X :. X TESTED:'2/2(;../t EJ 
Q1D2002C\ . B1 LEVELMAJN 1.0F;filCE,SMQKEOETEpTOR . ·, SD x; : ·- X .X. TESl'ED: U 25116 - " .. 

0 1020G2L · 6 1 lEVE!.i$TORl\GE RM & SMOKE PETECTOR I. c " SD .. .X x: ' X.' TES-CED: 2125.116 
.... I.. !\'ROH~ DESCRIPTION; 

SHOI d 'S Y "61 l.2VEL 
· $TOF.A.GE RPJ! &1-cr. Sf1il.J.iiS\ 

'°:rnzc(;z.2 SHBiEtJ,~J.\IN?\s~P·:SMOl<I: otr-1:$1'6~ SD :x ~; ·x ljJ:tE:i;Tori'' ... -~ : ___ 
• -0102oon s1 1£vEL: 1v.A1fllr: . .sHoP sMoKEDE , Ee , OR so':· ?< • x. :x: TEST.ED: 2125f16· , .... 

.01'020024 81 l.~VE-l EMERGEWOCT. ROOM SMOKE DE,TECTOR " SD X X , X" TESTED: 2/25116 
'0102C025i 91 LEVELEMERG.E!:..EG:T: ROOIWSMOKEDE.TECTOR c:- $0 ... :X · )(. •X.. TEST.ED; 2125fi6 . 

:oSi'0102G026 ~~ B1 ~LEVEL .. EM,ER.G'Et.ECT ... ROOM S~jlOKE 1DaT.EOTOR ·::: SD -.. . ·X , ~ : . . _X ;:, X JE~ED~ 2/25i16· ·· -- - - -
., ::: 0102COZ7 BJ:L.£;\:IELSWiTCHGEARROOM.'SMOK6.DETECTOP, •·- Sl3;·· X ·•· :x : X l ESTED: 2.125/16 
I, 0102002S. BHEVELSV'/liCHGEAR· ROOMSJ\1\0KEDETECTOR·.~-,- s[) ::·;:x· ,', X '. :X TESTED:,2/25.i16 ... . -· -
i .-0102002.9 , BHEVE\. SWITCHGEAR-ROOM .SMOKE D~GTOR ··--SD: ' 0 X x . x TESre_o:·.2~s11-s - -- -- - ... 
' . 01 0~0030 a1 LE\l.EL'E IRE PUIVIF' RM SMOKE: .DE:JEC]OR , SD. ' i X. ~ , '.. X' '.X TESTED~ 2125f1p ·. 

•' 

' 1c-01·G2CQ31' B1' LE\tH.S.TORA.GE R:!IM SMOKE !OETE<H'OR.. - ~ • _ s9;.; .-X'.: "· -, 'X .: X. IESl ED; "2125/t6.__ . , ·~ I 

. ' ·1.01020032 . B_1'. LEVE1LSJORA.GERM' '1 'SMOKE !DETEC:T:OR: ~ ······_ ,· - Sor·: ·x '-"-- )C ·x · TESYE:D: 2f'2.~i16'_' ' 
· 01020033 · Bt. LEVEi,. STORAGE RM •1 !SMOKE 'DeTECTOR - -· . SD ; X, . ·:.·· . . iX . .X l ES'I.ED: 212.5/16 -
~01c~oou .• a1 LEIJE.tSTORt~BERM 11 'SMOKE: DET.ECTOR .: SD ', ,x: .. '.:X ' -X 1 1EST5D; 2/25l16. :-::. 

- I 01020035= 131' LEVEU: CORRIDORSMOKEOETcEOtOR-:,-'- .· -- . :"'.". SD.': ;~ , •· .. -:x· -, x~ IE$1iED: .2/25/16, .• 

-~,.-. _.:., . '" 

_ 0 <020037:. B t.LEl~L PJ'.N ROOM..SMOKE DETECTOR<- SD·. · :X 1 • -X · X ' TESlEO:. 2125/16· .• 
-- M020033r 01 LEVEi!• E;lEVfa:110R:f:'1, LOBBY. SMOl".E D.ET'ECTOR •. SO :.: .X .. · .::. -. X:. '=.X: TESTED:. 3/10ll6~·~e:CALLED 

Ol 020039- Ei.1; _LEVEL NEA.R E118 /j E'1 :SMOKE:.QETEGTOR,- ··~ so ::: .::X: --: - :x x TESTED:.212.5116> ,.,_, 

0'1020041 ~ S:H EVEJ..,:<;:ORRIDOR Sf\10f<E• DE'TEC·TOR - _ SD'; ::x:: '·' - '-X ~ :x ~ .TE,s}ED: 2125/1$c ,.. ·· -----·· 
- o~0201l42 ' B:flEVELCORRJD6RSIV10KE\DETECTOR ~-- .... '" SD ~1;. X ··.•,: :)'; " ' X. JESitD: 2/25116 - --·-~ 

0102.0043. B U EVEl..:_fSO'TB1-9,FSODUC 1t1DE.TEO!OR:''"" ·-· DD,,, .,X .. ~ rX. -X:- TESTED; 3116/16 - -

01020C46 .- BfLEVElFSDT614fS0DU(!)T:;QETE_C:10R• - - DD /i~ X · - ·,,X; :X; T~STED;. 3/Hi/16· 

0102.0tM? L"U:VE.L.BANl:ffANHP•1DUCTDETSCTOR .. .. .DD:"' X ' :;<; X: J!=~TEP: 3117./16 -
· 01()2.0-048 - B'I': LEVEi::: F.SO -TB1-1.S f SP DUCT JDETECTOfC --· Drf ~. X ' )( X. TESTED:-311 511 6 --
·c o1020D49 l Bt LEVEt FSO TB'1·2·.f.SD DlJGTDETECT.OR - DO ' · X· - , X' -X JESTED: 311.5116· 

.. · -.. · -·-



0 j02C<l50' 6 1 L.E\.<El:."l?SO' l61,.17' FSDDUC'.FDEJECTOR' :-DD : X X X TEST•ED:~/15/16-
. ;_,0~ 02CQ5'.1 fl1 LEVELFSD'IBJ -:HJ ·F;SQQUCTDETECT.0R:o- .. "'.·DP:., ·Xf .:,: ~X-.I X l;ESTED; 3ff5iW -· '·'·---·-·' 
> '· Ot0WQ52 _. 61 LEVEL: F.SD'.T~1-S'FSO:DUCT:DETEC,TOR. ..• .::··-- '''-,',;:. DD :.. 'X· :cc - ' X I :x . 1iESTEQ: 3/t~!1S-- -------------,,-,.. ':-

· :· 0~0200~3 ~fLEVE t.:: F.".NI SE'r6·1:i4 'F.'\NDt:.JC 1 ,DE-TECTO~;:: "·· o.~no :·· --:x:A, ~, .... ·x· ";)( ' TTE~ffE0:.3/1Stl6 c. " .,, · ·-· 
· 01020054 6 1 LEV;lief-SD ·W1-1'fSD QUCTDEfECTOR . . : , -~- DD -' -X '' '';;·: . X ')( TESTED::3115!i6 
.. 01.020055 - Bf LEVELl"ANSFTB1-'3fANOfjCl :OETECTOR-:. DD . x ,_x : x; resTEO; '!l15'!~6 . 
- . _01020056 ' J... .L~ FlREj GONTROLP.OOM SMOKE DETECTOR.~ -·;so - • x . _ __., x ' x I l'ES LEO: '212'4!16_ 
. -01 020057 L LEVE!'..' ELEV P1&rP:HOBBY, . .SMOKE rDE1 ~.tOR . SIJ: . 'X '. .. ·· - "X ; x: TESTE0) r:3f1.0!16: REGAELEQ .·'-" 

I 0 1020058 ·· L.LEVEJi:SECUR,li;Yr RM SMOf<E.DETECTOR:...'..... .. • __ .; , .SD X J • JC X ,. 'fESlED: '2/251;16 
0 1020059 L•LEVEJLf-!JR!SElOBBYSMOKE DETEC1'0R..·-o - ' .• so -- x , · X ! X .. T'EST EQ:2125f16 
0 102GQ60 L · L:E\/EtELEVC1~C3 ·lO!;IBY SMO!<E DETECTOR - ·"'" SD· XJ, ~, x •_X_ rESrEo: :3/1.5!16. RECll.L'.LEP-- ' 
Q,j 020051 · L LEYELTELECOM ROOM SMOKE :OEJECTQB:;; - .... '· . : SQ ~ :"°.X' :)(1 X.' TESTED: 2125'16 
01020063 Lt.El/S.Jil~SE t.OBBY-SMOKE OEl'l=:C:J;OR -~.; .... -- so ·' x ~ ' x I x JES1'E0: '2/2E.116 . - ... t.·~---
·0102G084. L L:EVEt. ELEV S1 & $2 LOBB¥'·SMO't<e :OETECT0R .< · SD '~- · X , - 'X ~ ]iESTED: ,3/r4!16, RECl'llED . 
:0102C()65 l CEVEI.-CORRlDOR; SMOF.<6 DETECTOR: . ·--:·-.:;~ __ ;_ . ·.:_ SD .X- -X ! x: U:ST ED:'2125!'1B· · 

- ·0102CQ66. 1 L lCEVEL CORRIDOR.SMOKE DOEGTQR _ _ . SD x_. :X . ·X 1'.ESTED: 2125!16 ... 
'" 0 102C()6'L k 'L:'El..IE:IC:A'Ji ELEVAi::ORSMOKE DETEOTOW < 1·SD " X- ·X I x: i:ES1.ED:'.2/Z5!16 ---. 
. 0:102C069 l LEV!=L ELEY: C4 .% CS J..Ol':l.BYSMO ~ DETEO.TOR _" .. SD -.. x · :·.·. -'X _I _-)( TEST ED; '311.4/'.lll.'RECALLEC\' 

-0.102C<J70 L LEVEL FSD l -5 FSD DUCT DETECT0R. OD X, _ :X I X. TES 1 Ef?: :3117116 , -
OJ02C07-t LLEVEL.f':SDL~ FSD.OUCTDETECTO~ .. DP - X X l; X TJ;STED:'3f17!16" 
·~102C0?2. '. L-LliVEE BANK SERVER' R.O~M SMQKE' .PEl'EC;rQR' . sc:·- . x I x ' . ·x; liE.STEO: ?J25!16 " .. ' 

0102.0073 .LJLEVEl BANK ElEOTRtlC ROOM SMQKE DETE.CTPR . SQ 0< '': , 'X.' % TES,1iED: 4125,116 
0 '1020074-, L LEVEL BANK ElEC;'l'RJC ROOr..tDWCT DETECTOR'"' " oo-: ,-x·, . x 1 )( , TESTED; '31Hi19 ''' 

01 Q2t:()75 B1, LEVEL:FSO B-to1& DUCT DET.EG10R·:--' DD X . , .·X . X . T:ESTED: :3ft5t16 
0:1 D2C076 _ l L:EVEL BA~)( FAN.HP.:Z DUCT OEJEC-1 QR .· , DD-. ,- )\'. . -~ X .- X.1 TE.S1f!).; ~ll'.lf.16 

1 

,0 1020077 LLEVELBANKFANJ-lP-3DUClDE:TECTOR - . . . DD X·, ;,, X_· X, TES'IOE0: 3/17t16-
01 020076 CJ.: LEVEL OOTSID!= AlR'.BANK DU'OT DETECTOR DD . ·:X; • X , · X ' TESl"ED: 3r:l_/16"' -

'"01i:i2a<J79 _: CLlEVELMECH.-ROOM'SA'Nl{l'.lUCT DE:TECl'.:DR· - · DD -. -X - X X TES1ilill:~J7i/1.S. "". 
0102012~_ 31'1:£,VEl=STORAG&RM·SMOKE.DETEOTOR'.' SO ·X. X .X. TESl ED:2125t16 , . 
'01()2012$-' 31: lEVEL'ELEV Pt ·&PZ>l.OSBY SMOKE-f:JETEC , OR so · '.~' x · - x_ ):EST EO: 311'0'16, RECALLED . 

. . '0102012_7, 6HEi:VE!..HP.TB1 -1Z 'SHtJJDO.WPJ'R;E,l...ft.Y ' CR X • TESI .80: J/i5i16 . 
• ·o rn201ia- 3-1JL,EVEll'IP TB1~ SHUTD9Wt-i. REIAY : .:. CR : x TEST;EO: 31151.16 

.0:1020129 s1:u:VEl..HP.TB! -6SHUT.OOWN RELl\.Y. "" . CR'-: .x. _,. -- - TESTED: ~l15!~6~ 

0 102013!) 81i 1£\l,El HP,TB1,9 FqD:B1 :S,1.14rRELAY· . CR ·' X TE,STEO; 21241'16·-
-01020131 BHEVEL MR T B1-"7 .SH\,JTDOWN-RELA't' .. · , «'GR'' ·-x-· •· ·. ::· · TESl'ED:3lr1qfi6 ; 
0 102P13Z- 61 LEVEL ACU·TB:1 ;1-SHUJDOWN RELJ\Y- -_ · CR X TEST.Ep; 311~16 " _.. . .. _ 
010201 .~3 61 J,EVl;l HP TB1-<l SHUTOOWN"RElAY ·.. ' GR:. X. ... ' TESTED: '3'ftS!15 

~- 01020Jq5 ' 81 LEVELHPTB1-3 "SHUlDOWN..f',ElAY ' ·-CR_,· , X ·' · -- fESl'..ED::SJt5116 · · 
· 01 D2D1~6 ' B.1 • 1.EVEL-HPTB·1 -4 .SHUTD0\'JNRE~Y · · CR. :X·. ·c_: TEST ED: 31'1'5/'15 ' -- ,,. 
01020137' B1' LEVEL 1:lP TB1-1Q SUTDOWN RELAY. _ Cf- X ; . TEST.ED: ~fiS/16~ 

. 0 1020138 31. LEVEL-.HR TBj -tfS.HUTDO'i\IN:-RELAY-. ' CR.' .-)( ' TES1'ED; 3/f.5/16', · -, ' 
F--,0,...1.'""o~"'"o""rr~'""~-9-, _ .. :-i31-. lEV-- --.-E-L .... :H+-P-'l:-.B-.1--2-'_ F---S_,D_T6_1_..t"". Q....,R,...,M"",-- .,...,)i'.-, -. ~----.. ,-.• i-.- -_c __ R .... ,.- --X-i"l-·'-·'; ___ .. fE"': "'".s'"'T E0='=-:"'"''2""12""".4'""l~'""6-, ---. ~--1 j 

·• . o,rnw140 ' 81 ·LEVEL'P,Ct) T81C2 FSD JB'1•5;9 RELAY~-; . ._::.. ' j : '"CR' --x,, ~ ' TESTED: ,212:4.116 ~.' - - ~~ ----
' .' {,1102014_1 '' Bf LEV.EL HP :ra1;.1 .SHUTDovm ;REtA y ,------- , . 1 ' Ct:{ ' . ,)(_' . -~: ~:--~ TEST.ED: .~/.15.f:J5 '" 
. '" -0rn2014Z · l31' tEVEL;fiEVATOR:F11D00R.RELEASE REL,&.X:~ .. -:_ CR '' ',X ' ,,. TESJE0~ 6f1Ql16 . c· . 

;

00i02Q143 a1 • 1'.EVlmFIBE.Pi.JllAP'RM!?-UMfl '.B f-2..'PHA$J;REY~··l'· DT ' X i - --~ :X ' TESTED':: 3/31f6 '-''-'-·.-~::;,··.:<j-· t 

1- ·r ' .· . . .. . . '· ' -' , . ·., ~~~\)~L~~:;£J~~~~,;;~~ -- . 
, 01 o~i.H.i4 Bftvu ;.,\A1rH-1Res\/Csr.llJro.P~ '.f.AL_v~ t.AMPER _ -vr. 1 ~X. . . x1 x_ ;woRESs>. ···-···· ... 
'~Q1.0ZOJ4S - !.i.I:;v~_[~STAlft:fllON-PUP~l~-iocKREt~F: ,~~-· - _CW:• ·x ~~- TE_S1EQ~"G/9fJ6 :· 
-- 0-1·020146 " l:1.EJEL:-'$ TAJR. 'IVE$'FVO~ QllPRIN RET.£1l.S&:.: .. : .. ,. cp,:' :)<; ·· . ., · •· . TEST·IID~ 13/9/,1 6 . . "" •• 

:. -Ol ll2014T' MR L-LEVEL: RES'fA.URANT:S r,ROBE' f,>ANELc'TROUBL . ::1ee.; i :,x . ,. TESTED~ 3191;1 6,_;:::;: ... ;:::::::=-.:::.::-
:_ -0.102Q149'-' BfLE\/Et: F.SD.TB1:-2·coNTROL-MODULE·:;.:. ;:.,,.:,.,, -- Ofl :: .:x :. - -""" .... . TESTED;2l24116. 

' . -01020l50 BJ LEVEl'.: f..SD TB'f;ncoNrnot::.MODU.l'.F.:~ .. ----- ,''CR ' .x ' TESTED: ~/24116~··'-•' 
',:,01020.161 - BtLEIJE~F1RE;PlJMP.RM' PUl.~F!l31 ,:-i ·Rl:JNNING '_'~··: , ... :.CTci :X · ]';;'. -·-:-. -X: TESIED: '3/31~~0 -:c;::':::·.·.'--:.:.·.· .. _ :. 
' r4"0tb2o152.· s1 .LEVH.'.FIRE,1?1JMF.RM:f'\JJi,P1e1,.1 TROtlE!lE~ .::.::.,;,; ·.:. c L ; 'X' , ... ., '·'"., x T{;.$1'EQ:2129t16·'· ,---,-- -- · --

,_ ·01P;!P_1'153:: 'E!1 LEVE li.. ,Fl~PUMF;' R~PUMF' • B f"l°P.H/i\SE 'REY.-. .- ._. ur • ' :X'' . .. ,;.:;:,.c. x. TES'fED:.oJ/3}$5-_:·------ .. ·-:: ......... 
·' ,01.0:201 5-¢ :.C B1.LEVEJC;EJ~]?UMP'RMPU!'11P8 1'!'2Rl1NNll~Go-=·c, -- .CT · ')(. :~ . .< -~""," x · TESTE0~-'.313/.f:6-"·· ·'" --- .: .. 
... 01.020155 B1: LEVELFIREPUMB RM 'Pl,IM?, B1"~:T.ROUStE~ - · --.- CT -- - -x , X TEST ED; 2/25/.16 .. - . 

,, .. " . . . ;: •. ' ' " 'i ·:1.' ' - I ' •· ~.ST~: :S IU~!:)J'~RN~: :~ f. 5" ' 
" (MUl TJPL"t=: l/A'l.:'\Ji:S vw·s>:t:·1E 

~.; ~~ Jx , x · x ArioR'~ssi ,., __ -.. ,._- ·.- · ·.,; 
CT, .. ' _x., X fESTr;D; .3/3/1·c ' ,; 

·.- · 

: _-01020159:_ B1 LEVEL FIRE PUMBYl/A:TER"l,1!\NK·HIGH · . · ·· 



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: 2/22/16 
01020163 L LEVEL BANK ELECTRIC ROOM FSD RELAY CR x TESTED: 2/24/16 
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: 3/4/16 
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: 2124116 
01020182 B1 LEVEL FSD TB1-15 CLOSED STATUS CT x TESTED: 2/24/16 
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 81 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: 2/24/16 
01020194 B1 LEVEL FAN SF TB1-4 'OFF' 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: 2/24/16 
01020252 Cl LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
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: 2/24/16 
01020257 Cl LEVEL MECH ROOM 2 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
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: 2/24/16 
01020260 Cl LEVEL MECH ROOM 3 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
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: 2/24/16 
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: 2/24/16 
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: 2/24/16 
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: 2/24/16 



01020275 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: 2/24/16 
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-56 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: 317/16 
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 
01020285 CL LEVEL FSD CL-35 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: 317/16 
01020289 CL LEVEL FSD CL-41 FSD DUCT DETECTOR DD x x x TESTED: 317/16 
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-50 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 
01020295 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 
01020305 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 & C5 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 
01020315 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 & C5 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-52 FSD DUCT DETECTOR DD x x x TESTED: 317/16 

01020321 CL LEVEL FSD CL-53 FSD DUCT DETECTOR DD x x x TESTED: 317/16 

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 
01020325 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, 56&TRASH RM RISER RELAY CR x TESTED: 2/24/16 

01020383 CL LEVEL FAN AC TCL-1 SHUmowN RELAY CR x x x TESTED: 317/16 

01020386 CL LEVEL FAN AC TCL-4 SHUmOWN 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 
01020395- Gb-l£VEL 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: 2124/16 
01020404 CL LEVEL FAN EF TCL24 'OFF' MODULE CT x TESTED: 2124/16 
01020405 CL LEVEL FAN SF TCL-1 'ON' MODULE CT x TESTED: 2124/16 
01020406 CL LEVEL FAN SF TCL-1 'OFF' MODULE CT x TESTED: 2124/16 
01020407 CL LEVEL FAN SF TCL-2 'ON' MODULE CT x TESTED: 2124/16 
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: 2124/16 
01020413 4FL SUPPLY FSD T4-2 CLOSED STATUS CT x TESTED: 2124/16 
01020414 4FL EXHAUST FSD T4-3 CONTROL MODULE CR x TESTED: 2124/16 
01020415 CL LEVEL FSD TCL-46 CLOSED STATUS CT x TESTED: 2124/16 
01020416 CL LEVEL FSD TCL-47 CLOSED STATUS CT x TESTED: 2124/16 
01020417 CL LEVEL FSD TCL-33 CLOSED STATUS CT x TESTED: 2124/16 
01020419 CL LVL EXH FSD TCL-3 CONTROL MODULE CR x TESTED: 2/24/16 
01020420 CL LEVEL ELEV P1 & P2 DOOR RELEASE RELAY CR x TESTED: 3/1 0/16 
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: 2129/16 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: 2129/16 TIME:< 90 SEC 
01030133 4FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030134 5FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 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 7FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030139 ?FL 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 10FL 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 11FL STAIR 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 14FL STAIR 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: 2129/16 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 16FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030156 17FL STAIR 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 18FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME:< 90 SEC 
01030159 18FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030160 19FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 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: 2129/16 TIME:< 90 SEC 
01030163 20FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030164 21FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030165 21FL STAIR 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 23FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030169 23FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1116 TURNS:< 2.5 
01030170 24FL STAIR 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 27FL STAIR 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 STAIR 1 VALVE 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 31FL STAIR 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 32FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030187 32FL STAIR 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 35FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030194 36FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030195 36FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030196 37FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030197 37FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030198 38FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030199 38FL STAIR 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 39FL STAIR 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 40FL STAIR 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 43FL STAIR 1 WATERFLOW WF x x x TESTED: 3/1/16 TIME: < 90 SEC 
01030209 43FL STAIR 1 VALVE TAMPER VT x x x TESTED: 311/16 TURNS: < 2.5 
01030210 45FL STAIR 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 46FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030213 46FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030214 47FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030215 47FL STAIR 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: 311/16 TURNS:< 2.5 
01030218 49FL STAIR 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 50FL STAIR 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 51FL STAIR 1 WATERFLOW WF x x x TESTED: 2129116 TIME: < 90 SEC 
01030223 51FL STAIR 1 VALVE TAMPER VT x x x TESTED: 2129116 TURNS:< 2.5 
01030224 52FL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 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: 311/16 TIME:< 90 SEC 
01030227 53FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS:< 2.5 
01030228 54FL STAIR 1 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030229 54FL STAIR 1 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
01030230 55FL STAIR 1 WATERFLOW WF x x x TESTED: 311/16 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 PH1STAIR1 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 ST Al R 1 VAL VE 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: 2124/16 
01030246 CL LEVEL FSD TCL-1 CLOSED STATUS CT x TESTED: 2124/16 
01030247 59FL STAIR 1 RELIEF DAMPER STATUS CT x TESTED: 2124/16 
01030248 59FL STAIR 1 RELIEF FSD CONTROL RELAY CR x TESTED: 2124/16 
01030249 81 LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030250 81 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: 2129/16 TIME:< 90 SEC 
01030377 CL LEVEL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030378 3FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030379 3FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030380 4FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 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: 2129/16 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: 2129116 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: 2/29/16 TURNS: < 2.5 
01030388 8FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030389 8FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030390 9FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 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: 2129/16 TURNS: < 2.5 
01030394 11FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030395 11FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 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: 2129/16 TURNS: < 2.5 
01030398 14FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29116 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: 2/29/16 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: 2129/16 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 STAIR 2 WATERFLOW WF x x x TESTED: 3/1116 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 WA TERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030413 21FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 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: 2129/16 TURNS: < 2.5 
01030416 23FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 TIME: < 90 SEC 
01030417 23FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 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: 2129/16 TURNS: < 2.5 
01030420 25FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 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: 2129/16 TIME:< 90 SEC 



01030423 26FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030424 27FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030425 27FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 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: 2/29/16 TURNS: < 2.5 
01030432 31FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 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: 2/29/16 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: 2/29/16 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: 2129/16 TURNS: < 2.5 
01030446 38FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030447 38FLSTAIR 2VALVE TAMPER VT x x x TESTED: 2/29/16 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: 2/29/16 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: 2/29/16 TURNS:< 2.5 
01030452 41FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030453 41FL 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: 2129/16 TURNS: < 2.5 
01030456 43FL STAIR 2 WATERFLOW WF x x x TESTED: 2129/16 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: 2129/16 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 TESTED: 2129/16 TIME:< 90 SEC 
01030469 50FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030470 51 FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030471 51 FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.5 
01030472 52FL STAIR 2 WATERFLOW WF x x x TESTED: 2129116 TIME:< 90 SEC 
01030473 52FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 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: 2129/16 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 55FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030479 55FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS: < 2.5 
01030480 56FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME: < 90 SEC 
01030481 56FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2/29/16 TURNS: < 2.5 
01030482 57FL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 TIME:< 90 SEC 
01030483 57FL STAIR 2 VAL VE 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: 2129/16 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:· 2129/16 TURNS: < 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 S9FL STAIR 2 RELIEF DAMPER STATUS CT x TESTED: 2124/16 
01030493 S9FL 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.S 
0103049S 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: 2/29/16 TURNS:< 2.5 
01030497 L LVL STAIR 2 WATERFLOW WF x x x TESTED: 2/29/16 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 
01030SOO 60FL STAIR 2 VALVE TAMPER VT x x x TESTED: 2129/16 TURNS:< 2.S 
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-B 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: 2124/16 
01040134 3FL UNIT 3A FSD T3-S 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 SFL UNIT SA FSD T5-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040143 SFL UNIT S8 FSD TS-6 CLOSED STATUS CT x TESTED: 2124/16 
01040144 SFL UNIT SC FSD T5-7 CLOSED STATUS CT x TESTED: 2/24/16 
0104014S SFL UNIT SD FSD TS-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040146 6FL UNIT 6A FSD T6-5 CLOSED STATUS CT x TESTED: 2124/16 
01040147 6FL UNIT 66 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: 2/24/16 
010401SO 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 BA FSD TB-5 CLOSED STATUS CT x TESTED: 2124/16 
0104015S BFL UNIT 78 FSD TB-B CLOSED STATUS CT x TESTED: 2124/16 
01040156 BFL UNIT BC FSD TB-7 CLOSED STATUS CT x TESTED: 2124/16 
010401S7 BFL UNIT BD FSD TB-8 CLOSED STATUS CT x TESTED: 2124/16 
010401S8 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 #1 OA FSD T10-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040164 10FL #10C FSD T10-7 CLOSED STATUS CT x TESTED: 2/24/16 
0104016S 10FL #10D FSD T10-8 CLOSED STATUS CT x TESTED: 2/24/16 
01040166 11FL #11A FSD T11-S CLOSED STATUS CT x TESTED: 2/24/16 
01040168 11FL #11C FSD T11-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040169 11 FL #11 D FSD T11-8 CLOSED STATUS . CT x TESTED: 2124/16 
01040170 12FL #12A FSD T12-5 CLOSED STATUS CT x TESTED: 2124/16 
01040171 12FL #128 FSD T12-B CLOSED STATUS CT x TESTED: 2124/16 
01040172 12FL #12C FSD T12-7 CLOSED STATUS CT x TESTED: 2124/16 
01040173 12FL #12D FSD T12-8 CLOSED STATUS CT x TESTED: 2124/16 
01040174 14FL #14A FSD T14-5 CLOSED STATUS CT x TESTED: 2/24/16 
0104017S 14FL #148 FSD T14-B 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 #1SA FSD T15-S CLOSED STATUS CT x TESTED: 2124/16 
01040179 1SFL #158 FSD T15-6 CLOSED STATUS CT · x TESTED: 2124/16 
01040180 1SFL#1SC FSD T15-7 CLOSED STATUS CT x TESTED: 2124/16 
01040181 1SFL#1SD FSD T15-8 CLOSED STATUS CT x TESTED: 2124/16 
01040182 16FL #16A FSD T16-S CLOSED STATUS CT x TESTED: 2124/16 
01040183 16FL #166 FSD T16-B CLOSED STATUS CT x TESTED: 2124/16 
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#178 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#188 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 1BFL #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-B CLOSED STATUS CT x TESTED: 2/24/16 
01040198 20FL #20A FSD T20-5 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 21 FL #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 T22-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040207 22FL #228 FSD T22-6 CLOSED STATUS CT x TESTED: 2/24/16 
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 T23-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040211 23FL #238 FSD T23-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040212 23FL #23C FS D 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 #248 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 
01040216 25FL #25A FSD T25-5 CLOSED STATUS CT x TESTED: 2/24/16 
01040219 2SFL#2S8 FSD T2S-6 CLOSED STATUS CT x TESTED: 2/24/16 
01040220 2SFL #2SC FSD T25-7 CLOSED STATUS CT x TESTED: 2/24/16 
01040221 2SFL#25D FSD T2S-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: 2/24/16 
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: 2/24116 
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 
0104039S 4FL UNIT 4H FSD T4-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040396 5FL UNIT SE FSD T5-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040397 5FL UNIT SG FSD TS-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040398 SFL UNIT SF FSD TS-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040399 SFL UNIT SJ FSD TS-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040400 SFL UNIT 5H FSD T5-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040401 6FL UNIT 6E FSD T6-9 CLOSED STATUS CT x TESTED: 2/24/16 
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: 2/24/16 
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: 2124/16 
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: 2/24/16 
01040410 7FL UNIT 7H FSD T7-13 CLOSED STATUS CT x TESTED: 2/24/16 



01040411 8FL UNIT BE FSD T8-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040412 8FL UNIT BG FSD TB-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040413 8FL UNIT 8F FSD T8-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040414 8FL UNIT 8J FSD T8-12 CLOSED STATUS CT x TESTED: 2/24/16 
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: 2/24/16 
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: 2/24/16 
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: 2/24/16 
01040423 10FL#10F FSD T10-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040424 10FL #10J FSD T10-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040425 10Fl.#10H FSD T10-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040426 11 FL #11E FSD T11-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040427 11 FL #11G FSDT11-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040428 11FL #11F FSD T11-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040429 11FL #11J FSD T11-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040430 11FL#11H FSD T11-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040431 12FL #12E FSD T12-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040432 12FL #12G FSD T12-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040433 12FL #12F FSD T12-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040434 12FL #12J FSD T12-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040435 12FL #12H FSD T12-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040436 14FL #14E FSD T14-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040437 14FL #14G FSD T14-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040438 14FL #14F FSD T14-11 CLOSED STATUS CT x TESTED: 2/24/16 
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: 2/24/16 
01040441 15FL #15E FSD T15-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040442 15FL #15G FSD T15-10 CLOSED STATUS CT x TESTED: 2/24116 
01040443 15FL #15F FSD T15-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040444 15FL #15J FSD T15-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040445 15FL #15H FSD T15-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040446 16FL #16E FSD T16-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040447 16FL #16G FSD T16-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040448 16FL #16F FSD T16-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040449 16FL #16J FSD T16-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040450 16FL #16H FSD T16-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040451 17FL #17E FSD T17-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040452 17FL #17G FSD T17-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040453 17FL #17F FSD T17-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040454 17FL #17J FSD T17-12 CLOSED STATUS . CT x TESTED: 2/24/16 
01040455 17FL #17H FSD T17-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040456 18FL #18E FSD T18-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040457 18FL #18G FSD T18-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040458 18FL #18F FSD T18-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040459 18FL #18J FSD T18-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040460 18FL #18H FSD T18-13 CLOSED STATUS CT x TESTED: 2/24/16 
01040461 19FL #19E FSD T19-9 CLOSED STATUS CT x TESTED: 2/24/16 
01040462 19FL #19G FSD T19-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040463 19FL #19F FSD T19-11 CLOSED ST A TUS CT x TESTED: 2/24/16 
01040464 19FL #19J FSD T19-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040465 19FL #19H FSD T19-13 CLOSED STATUS CT x TESTED: 2/24/16 
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 21FL#21F FSD T21-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040474 21FL #21J FSD T21-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040475 21FL#21H FSD T21 -13 CLOSED STATUS CT x TESTED: 2/24/16 
01040476 22FL #22E FSD T22-9 CLOSED STATUS CT x TESTED: 2/24/16 



01040477 22FL#22G FSD T22-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040478 22FL #22F FSD T22-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040479 22FL #22J FSD T22-12 CLOSED STATUS CT x TESTED: 2/24/16 
01040480 22FL #22H FSD T22-13 CLOSED ST A TUS CT x TESTED: 2124/16 
01040481 23FL #23E FSD T23-9 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 T23-1 2 CLOSED STATUS CT x TESTED: 2124/16 
01040485 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 FSD T24-11 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 25FL #25E FSD T25-9 CLOSED STATUS CT x TESTED: 2124/16 
01040492 25FL #25G FSD T25-10 CLOSED STATUS CT x TESTED: 2/24/16 
01040493 25FL #25F FSD T25-11 CLOSED STATUS CT x TESTED: 2/24/16 
01040494 25FL#25J FSD T25-12 CLOSED STATUS CT x TESTED: 2/24116 
01040495 25FL#25H FSD T25-13 CLOSED STATUS CT x TESTED: 2124/16 
03020001 MR B5 LVL ELEV P1-P2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/10/16, RECALLED 
03020002 MR B5 LVL ELEV P1-P2 MACH RM SMOKE DET. SD x x x TESTED: 3/10/16, RECALLED 
03020003 MR B5 LVL MECH ROOM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
03020004 MR B5 LVL ELEV P1 -P2 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
03020005 MR B5 LVL ELECTRIC RM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
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: 2/25/16 
03020125 MR B5 LVL ELEV P1 -P2 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
03020126 MR B5 LVL ELEV P1 -P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020127 MR B5 LVL ELEV P1-P2 PRIMARY RECALL CR x TESTED: 3/10/16 
03020128 MR B5 L VL ELEV P1 -P2 ALTERNATE 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 B5 LVL ELEV P1-P2 MACH RM FSD RELAY CR x TESTED: 2125/16 
03020131 MR B5 LVL FAN SF B5-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020132 MR B5 LVL FAN SF BS-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 B5-3 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 BS-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020138 MR B5 LVL FAN SF B5-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020139 MR B5 LVL STAIR4 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 BS 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 B5 LVL FAN SF BS-3 'ON' MODULE CT x TESTED: 2/25/16 
03020144 MR B5 LVL FAN SF BS-3 'OFF' MODULE CT x TESTED: 2125/16 
03020145 MR B5 LVL FAN EF BS-4 'ON' MODULE CT x TESTED: 2125/16 
03020146 MR B5 LVL FAN EF BS-4 'OFF' MODULE CT x TESTED: 2125/16 
03020147 MR B5 LVL FAN EF B5-3 'ON' MODULE CT x TESTED: 2/25/16 
03020148 MR B5 LVL FAN EF B5-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020149 MR 85 LVL FAN EF BS-1 'ON' MODULE CT x TESTED: 2/25/16 
03020150 MR BS LVL FAN EF B5-1 'OFF' MODULE CT x TESTED: 2125/16 
03020151 MR B5 LVL FAN EF B5-2 'ON' MODULE CT x TESTED: 2/25/16 
030201S2 MR B5 LVL FAN EF B5-2 'OFF' MODULE CT x TESTED: 2/2S/16 
03020153 MR BS LVL FAN SF B5-2 'ON' MODULE CT x TESTED: 2/25/16 
03020154 MR B5 LVL FAN SF BS-2 'OFF' MODULE CT x TESTED: 2125/16 
03020155 MR B5 LVL FAN SF B5-1 'ON' MODULE CT x TESTED: 2/25/16 
03020156 MR B5 LVL FAN SF BS-1 'OFF' MODULE CT x TESTED: 2125/16 
03020158 MR B4 LVL ELEV P1-P2 DOOR RELEASE RELAY CR x TESTED: 3/10/16 
03020159 MR B4 LVL FAN SF B4-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020160 MR B4 LVL FAN SF B4-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020161 MR B4 LVL FAN EF B4-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020162 MR B4 LVL FAN EF B4-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020163 MR B4 LVL FAN EF B4-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020164 MR B4 LVL FAN EF B4-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020165 MR B4 LVL FAN SF B4-2 POWER DISCONNECT CT x TESTED: 3/3/16 



03020166 MR 84 LVL FAN SF 84-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020167 MR 84 LVL STAIR 4 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020168 MR 84 LVL STAIR 4 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020169 MR 84 LVL FAN SF 84-4 'ON' MODULE CT x TESTED: 2/25/16 
03020170 MR 84 LVL FAN SF 84-4 'OFF' MODULE CT x TESTED: 2/25/16 
03020171 MR 84 LVL FAN SF 84-3 'ON' MODULE CT x TESTED: 2/25/16 
03020172 MR 84 LVL FAN SF 84-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020173 MR 84 LVL FAN EF 84-4 'ON' MODULE CT x TESTED: 2/25/16 
03020174 MR 84 LVL FAN EF 84-4 'OFF' MODULE CT x TESTED: 2/25/16 
03020175 MR 84 LVL FAN EF 84-3 'ON' MODULE CT x TESTED: 2/25/16 
03020176 MR 84 LVL FAN EF 84-3 'OFF' MODULE CT x TESTED: 2/25/16 
03020177 MR 84 LVL FAN EF 84-1 'ON' MODULE CT x TESTED: 2/25/16 
03020178 MR 84 LVL FAN EF 84-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020179 MR 84 LVL FAN EF 84-2 'ON' MODULE CT x TESTED: 2/25/16 
03020180 MR 84 LVL FAN EF 84-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020181 MR 84 LVL FAN SF 84-2 'ON' MODULE CT x TESTED: 2/25/16 
03020182 MR 84 LVL FAN SF 84-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020183 MR 84 LVL FAN SF 84-1 'ON' MODULE CT x TESTED: 2/25/16 
03020184 MR 84 LVL FAN SF 84-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020185 MR 85 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020186 MR B5 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020187 MR 84 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020188 MR 84 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020189 MR 83 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020190 MR 83 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020191 MR 82 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020192 MR 82 LVL STAIR 6 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS:< 2.5 
03020193 MR 81 LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020194 MR 81 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: 3/2/16 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 SFL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020204 MR SFL 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 W.F 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: 3/2/16 TURNS: < 2.5 
03020215 MR PH LVL STAIR 6 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020216 MR PH LVL STAIR 6 VALVE TAMPER 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 85 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 BS 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 83 LVL STAIR #4 WATERFLOW WF x x x TESTED: 3/2/16 TIME:< 90 SEC 
03020246 MR 83 LVL STAIR #4 VALVE TAMPER 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 LVL STAIR #4 WATERFLOW WF x x x TESTED: 3/2/16 TIME: < 90 SEC 
03020250 81 LVL STAIR #4 VALVE TAMPER VT x x x TESTED: 3/2/16 TURNS: < 2.5 
03020251 MR 83 LVL STORAGE RM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
03020252 MR 83 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: 3/10116, 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: 3/10116, RECALLED 
03020261 MR B1 LVL ELEVATOR S4 MACH RM HEAT DET. HD x x x TESTED: 3/10/16, SHUNTED 
03020263 B1 LEVEL FAN MUA-1 FAN DUCT DETECTOR DD x x x TESTED: 3/15/16 
03020265 B1 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 B3-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020378 MR B3 LVL FAN SF B3-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020379 MR B3 LVL FAN EF B3-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020380 MR B3 LVL FAN EF B3-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020381 MR B3 LVL FAN EF B3-2 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 B3-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020384 MR B3 LVL FAN SF B3-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020387 MR B3 LVL FAN SF B3-4 'ON' MODULE CT x TESTED: 2/25/16 
03020388 MR B3 LVL FAN SF B3-4 'OFF' MODULE CT x TESTED: 2125/16 
03020389 MR B3 LVL FAN SF B3-3 'ON' MODULE CT x TESTED: 2125/16 
03020390 MR B3 L VL FAN SF B3-3 'OFF' MODULE CT x TESTED: 2125/16 
03020391 MR B3 LVL FAN EF B3-3 'ON' MODULE CT x TESTED: 2125/16 
03020392 MR B3 L VL FAN EF B3-3 'OFP MODULE CT x TESTED: 2125/16 
03020393 MR B3 LVL FAN EF B3-4 'ON' MODULE CT x TESTED: 2/25/16 
03020394 MR B3 LVL FAN EF B3-4 'OFF' MODULE CT x TESTED: 2125/16 
03020395 MR B3 LVL FAN EF B3-2 'ON' MODULE CT x TESTED: 2/25/16 
03020396 MR B3 LVL FAN EF B3-2 'OFF' MODULE CT x TESTED: 2125/16 
03020397 MR B3 LVL FAN EF B3-1 'ON' MODULE CT x TESTED: 2/25/16 
03020398 MR B3 LVL FAN EF B3-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020399 MR B3 L VL FAN SF B3-2 'ON' MODULE CT x TESTED: 2125/16 
03020400 MR B3 LVL FAN SF B3-2 'OFF' MODULE CT x TESTED: 2125/16 
03020401 MR B3 LVL FAN SF B3-1 'ON' MODULE CT x TESTED: 2125/16 
03020402 MR B3 LVL FAN SF B3-1 'OFF' MODULE CT x TESTED: 2125/16 
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: 3/8/16 
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 B2 LVL ELEVATOR F1 ALTERNATE RECALL CR x TESTED: 3/10/16 
03020423 MR B2 LVL ELEVATOR F1 FIRE HAT OUTPUT CR x TESTED: 3/10/16 
03020424 MR B2 LVL FAN SF B2-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020425 MR B2 LVL FAN EF B2-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020426 MR B2 LVL FAN EF B2-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020427 MR B2 LVL FAN EF B2-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020428 MR B2 LVL FAN EF B2-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020429 MR B2 LVL FAN SF B2-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020432 MR B2 LVL FAN SF B2-2 'ON' MODULE CT x TESTED: 2125/16 
03020433 MR B2 LVL FAN SF B2-2 'OFF' MODULE CT x TESTED: 2125/16 
03020434 MR B2 LVL FAN EF B2-3 'ON' MODULE CT x TESTED: 2125/16 
03020435 MR B2 LVL FAN EF B2-3 'OFF' MODULE CT x TESTED: 2125/16 
03020436 MR B2 LVL FAN EF B2-4 'ON' MODULE CT x TESTED: 2125/16 
03020437 MR B2 LVL FAN EF B2-4 'OFF' MODULE CT x TESTED: 2/25/16 



03020438 MR B2 LVL FAN EF B2-2 'ON' MODULE CT x TESTED: 2/25/16 
03020439 MR B2 LVL FAN EF 82-2 'OFF' MODULE CT x TESTED: 2/25/16 
03020440 MR 62 LVL FAN EF 62-1 'ON' MODULE CT x TESTED: 2/25/16 
03020441 MR B2 LVL FAN EF B2-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020442 MR B2 LVL FAN SF B2-1 'ON' MODULE CT x TESTED: 2/25/16 
03020443 MR B2 LVL FAN SF 82-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020444 MR B2 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 B1 LVL ELEVATOR S4ALTERNATE RECALL CR x TESTED: 3/10/16 
03020447 MR B1 LVL ELEVATOR S4 FIRE HAT OUTPUT CR x TESTED: 3/10/16 
03020448 MR B1 LVL ELEVATOR S4 MACH ROOM FSD RELAY CR x TESTED: 2/25/16 
03020449 MR B1 LVL FAN EF B1-3 POWER DISCONNECT CT x TESTED: 3/3/16 
03020450 MR B1 LVL FAN EF B1-4 POWER DISCONNECT CT x TESTED: 3/3/16 
03020451 MR B1 LVL FAN EF B1-2 POWER DISCONNECT CT x TESTED: 3/3/16 
03020452 MR B1 LVL FAN EF B1-1 POWER DISCONNECT CT x TESTED: 3/3/16 
03020453 MR B1 LVL ELEVATOR S4 SHUNT POWER TROUBLE CT x TESTED: 3/10/16 
03020454 MR B1 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: 2/25/16 
03020456 MR B1 LVL FAN EF B1-4 'ON' MODULE CT x TESTED: 2/25/16 
03020457 MR B1 LVL FAN EF B1-4 'OFF' MODULE CT x TESTED: 2/25/16 
03020458 MR B1 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: 2/25/16 
03020460 MR B1 LVL FAN EF B1-1 'ON' MODULE CT x TESTED: 2/25/16 
03020461 MR B1 LVL FAN EF B1-1 'OFF' MODULE CT x TESTED: 2/25/16 
03020462 MR B1 LVL STAIR 5 VALVE TAMPER VT x x x TESTED: 3/1/16 TURNS: < 2.5 
03020463 MR B1 LVL STAIR 6 VALVE TAMPER 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: 2/25/16 
03020469 MR L LVL FAN TF-1 DAMPER RELAY CR x TESTED: 2/25/16 
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: 3/10116 
03020500 MR BS 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: 2125/16 
04020002 MR L LVL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/25/16 
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: 2/25/16 
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: 2125116 
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: 2/25/16 
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: 2125/16 
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: 2124/16 
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 



- \J4i:i2()..J3i"_ MR<;t;LV~El:EVATOR ·S4LOBBY SMOKE DE,TECTOA ·SD- ·X_ X X TEST.ED: ~/1 0il5 .. REGALLEC . · . 
04PWJ3~ MRCL:L'./L.TASTINGRMSMO_f<~ PE1EOTpR -,· ,1 · Sb •' X X ' :< TESTE0:2/24!10- - • .. 
04020:;J39h. MR·CL t\(LHAL'LWAY-221 SMOKE DETE<::'fOJ:F S D"· ~QC -. -;x;. X TESliEDt 2/24/1f.l .- , .. -· 

0402DJ4r MRC_[;;.'.tVLHAl::t,.\i\iAY 221' SM0KE·DEIEC10R SD _J( .. -x:' )( TE~T.ED: 2/Z4i'16-· ''--····· · · 
-~--_-0_20_J_~--2;-f\-,,R-C~l."""CE"'.-v=s-L -c""o..,,R_R_IE>-· 0-R-. _S_M_O_K_E_D_ETE""':"'". """e:r-'·--0-R.;,.._,.-_-.. --.-$-D-.-=-1. -x"".'-1-"-,+._ -x-· .... : -~-, .... r-'""-E ..... s_T_ED~: :2"""1-24,;,.i-16 ____ -. =-.•. ~.~-.-.::_-..••• - ---11 

• ·• G40201J4~· l\m CLL:vi.:. F.SD Ct'-S}'F.SD OL:ICT DETEC 10R·. ·'-'~-- DD .. X. ·X ' X , TESTED:Sl15/16 . 
· ~020044 MR CllSlFSDCL-62-FSl':;l OUCT.OETECTOR· · DD-0, -:x X -X TE;STED; 3115"15 · ··· 

.- ~020045 ' MR CLLVL F$P OL-61 F!5D.DUGTDETECTOR' :. - ·-~ . Do:: ·x'.: x x TES1EI): 3115/16- .. .·. 
-~04020046 .1 MR Cll.:VL: FSD·GL-42 FSD DLlGT DETECTOR ------- · -, DD•, X X • X . TEST;,ED'. .3115!18, 

0:'1 020047 ·. MR-CL·l.VL FSD-OL-43' FSO oucr DETEGTOR · . DD·~ ' X ' ,x : :x TESTED: ;i11s11s . --~- '' 
'c 040200~B~· MR CLV/GFSD CL-45 FSD•:(!)UCt'.DETECTOR· ~' OD . '.'X- -~ x TEf.!l:ED: :m 5115 -- ···.· .. 
-~0~0049. MRCL LVL FSD GL-44 FSD,DUCt DEU::CTOR . . OD :: ' X X l X TESTE.D:· 3115:16· ' 

__ 04020052 .MR 3FL ELECTRICALRMSMOKl;DE'l'EC'fQR)c .:-SD X 'X I K TESTEtJ; 212411.~: ... 
04020053 . li/lR,3Fk TRASH ROOM SMOKE DETECWR ::~. ·, · SD X- · X 1: X: TE~ED:. 21211115 ' 
0402.0054 .. MFnFLCORRIDOR(Gl304'SMOKE: "D!:;fECfDR! . SD ;x-,,· - x ';)(- I ESliED: ·2!2!1116 , 

04020056 M1;f:>f!'-COP.RJDOR'@Go3s!\it.O~E'DETECTOR ·'·. _so . x _ .x. 1 x '.fESJiE D ; ~:t24l16 \ ... ~.... . . 
. 04Q20057 . MR 3FLELEV C$ & S.3 .. LOBBY SMOKE DETECT-OR. - SD' ":X , X : X TES ~ED: ~19115, REC,l\Ll.,ED _ 

041)20056 t;\R 3Ft ! EL::COMROOMSMOKE:DETECTOR: :...._:_--... · SO '· X X X TESTED: .2'12411'6:·.-: , 
04020059 . MR3.f.LCORRID0R 1@202 SMGl<E DETJ;CTOR SD .. )(. X . _X TESTED;.;i/24{16 

•. . 04020060 MR 41TL ELECIBIC ROOM sr~QKE DETECTOR - ' -- SD .. ~.X: x , .x JESiTEI;): 2124116 • -"" ·. 
-04P20061 ' MR4ffIBA.$HR00MSMO'KE DETECTOR ' -.;..-:- ·:_ so - -X·. -,,. x .. :(< T£STED: 2l24/:16 

. 0402006.4:. MRr~F.l ,ELE;V ~ SS. LOBB'/:SMQKE DET,ECTOR.. · -• 1 ,- SD . c.X .X · ~.'<. TESU:D: 319115, HEC.'ICLED 
04020065 MR 4F!.''TEU~.COM ROOM SMO~E-' IJETECTOR , SD :.-~ X: _ - ·x . -X .TES,TED: 2124.116 - _,_,_ -· 

.' 0402.0006 · MR ·4FLGORRIDOR@l402$M9KEDETECTO_R' -=:' __ ,,. so x: x . x TESTEP~ Z124/16 · 

04'j20067 MR Sliit' ELEC 1RIC ROOM 1SMOKt= D!;J EC.TOR ; SD' X- X ·11 )C lESTED!-2/24{16 ..:_ ·· 
04020063 MR·.SFLTRASJ.i P.OOtoA:SMOK.E DETEeTOR. SD"] • ~- · c.X .'. X: JESTED!, 21.24!1!)· 

' :0402.0070 r•lR SFL CO°flRIDOR (Ci} 50.3 .$MOKE DETECTOR . $D ;_ -x~ x : '·;x .. l'ES:YED: 2/2~/16. < -

I' 04021)()71 · MR5FLELEl/.CSi·&S3lOBB'f_SMO'>(EOETECTQR . so x - ·x .·x TiESTEEl: 31911'6!;RECALLEP 
I, 04-020072. - MR.5FETELECOM f{OOM SMQKE_DETECTOR ' SD - ·.x ' ·x- ·: x: . .TESTED: 2124116 

, OJ,:,0~0074- MR-6FL ELECTRJP ROOM.SMO.~E DETEGTOR'"' -· :- SD ; ){: . :X ·-Xi l'ESTEP: 212.4i)6 
. -04P2DO'i'$ MIHfLTRASH ROOM SMOKE.U.ETEC~OR; .SD·-·'' X. >' _ ·X. ·JG',T:ESTE0 ; 2124i16 ' -- . 
. 0 04D20079 MR GFL CORRliJOR @.i;l04;SMOKE DETECTOR: .. ;;·· so.-· -:. x-_ . ' . x -X: TESTED:1Zl24/16: ... ; ' '<: .· 

0402007·7 MR6Fl:CORKlDQR@ 603,,SMOl~E1 0r:;TECTOR: . . SD: _) ; X X. TESTE0.::2i24/16. 
1 ~ 04020078::. MR.-6Fl ELEV ()6 8< '$3 l OBBY;SMOKE DETECTO.R .. SD -x. X X TESTED: 3f9i'16. REC:Al~P · 

·0t;C4Q079 . MR6FL-U:LEGOMROOM SMOKEDETEC10R ···-'·-- --· so - -7~ '·· ' X X- TESTED~ 212~115' 
.1 ·04020080 ' MR:6FLCORRlDOR@r WZSM9K:EDETE:iCTCR so .• :x. ~ x_ :x I ESTED':-2t2IOl16· 

I Oi;020083.· MR CL l:.'J[F..SD Cl-66 l=~D PUCT Di:.TECTOR+- c oo· .x: x x: TESTED2,31,15/J51·:: :--.-_ .... . 
0402Q086' i M6; · l:LE~J.EL ELE'•J:FtSHAFrSMOKE DETEG'.TOR · . SO : . X . 1iESTED:'3i'JOl16·, RECAl:.l:;\=D 

-· 04020091 -MR: L tLE'VEl RESTAURANT STORAGE RM ?MPKE OE so ' .. x - ~-x, x J ESTED: 21w1s, 

-04020093 l>/lR U ..:EVEL RESTAURANT.tti"-3DUcT PEIEGTOR•' ! DD °'X~ :" - X. ;t.,· I ES1iED:.ei17/15- ' 
_ Q~CQOOa4 MR L· Ll:VEI;; RESTAORANT HP-2 DIJGT_DEJ.E.CT0~7 , I 01) ~ _ -X ' X. · x:· i ES'ifE.0 ;,31171tS. . .. .. 

•. 
·· w02:-0100 1 rii1~ L '1.V.L sEPLJ'R1:j,'(·oFF:J.0c:.s 1v10KE· DEJECffOR' so,., .x. . : ... ·x · x 1EsT.ED: 212,SJ rn·, ___ _ 

1 _040W1>0f. __ MR L t.:'ilL'PAN/\C ~/il•1 :SHUT:DOWN.RELA'( -co,, ..... OR ~ X • I , TESTED;-3116118 
D402Q11(~-. lill~ L LEVEl: ELECTi RM DOORRELEASE RE.LAY:·.~:::_ --· GR ··~ ·-x · .. ~ TESTED:' 3l9116 ~ .. 

l ' 040_2(}1Q9.;, MR ·ll l.\)'1/ a!EVAIOR;S4:000R RELEASE RELAY -~_ j, CR .. ~j • •. ' lESr.~o~ 319/')S-. ........ · . 
.. •J40:2C0'1M:- MR:L.l!VLFSD' lL•1 5 ;~5J;•3;.;',-3.?>;19,2Q:2J - ., · ... . CR _ X ~;·; TE'STEOi 2125/16 .. , _;;; •. _ .. _.. ·1

11 
'' -0402C,l31. MRLWLFS[):r. .. -;- j'6,:17:b l2:-14,2.o; · --~ ,;· rr· ~,.. - '. ')\'. .. ·, TESTE0:. 2J25i16~c"·-·"'.'--::- -
. · 040201~ :· MRL"l:VLTiEtECGMROOM 'SH.:URITYlNT.Ef!EACE •:- CR" X.. ; __ . TESTED: · 3t'Sl1$.~0·-,,'c, .. ''c< · 

~ ·i ". -- . ' 0 ••• - ' .;.
0 ~, -· ,.~ :,: T~~.1-ED.'." ·~t.3l19, :, .... :,:::. - . 

~ !l402013S c1-~R \ PL t.V'LkiTPiEN FRYER A')~SUG . . .• · er ' x X· (SHoR:r.Eb,MobuU; :O~Li'() 
... Q'\ll20f34'. MRi<O:L. lEVEC_pOOL! ROOM f$1D CONTROL RE~<\'< : 1 .c• CR : X· ··.. . -. .-_: TESTED; 2125fi6 , 

1i 04C201135· 'fVlRCLTNl.; PsD·Cl-63.CONTROL·REL\Y'" -"• :''~-- X • ... ,, TEST60:_212Sl1 6 ... _____ --~- .. -~:~· ·. 
· 040:20r136 MR·Cli L!V_l f-SQ Ct:i--42d13.44;A5.G4,65 RELAY, !·· CR X , TESTEl'.i; 212SI1S' · 



I, .04020137 MR Cl l:V!'.; fSO GL~62 CO~TR,Ot REAY - GR X: . :-- ~-: ~- '; TESTED: 2l25/l? 
I -IJ402.0l3B MR C[:b.VL_TELGQROOM SECURITY JN'l'EP,FAC: - : -~~::CR - X · TESTED: 'S/9f1S 

I' 

]. 04020142- MR ':JFL: :SUI? FSD J\lJ-1 CLOSEO S:TAT:USi ' GT :X TEcST.EO-: 2125116 - 1 
I 04020t'1:> MR .3F.L IEXl:I FSO'M3.2 'CONTROL l\GODUl:fr : -- - CR : X: · ·. ,.- TEST!i;0·::'.2125116 

_ •. 04020144 MIOMFL SUP-.F.S.D M+1·CLOSEQ STATUS-·-:-,, _ ·'-· C.J )(. _ _ - lESTED:-2125!16 
. , .04,020145 ... MR 4FL .EX!-j-:FSD-.M4-2 CONTROL UOOl;JLE;'. CR X . TESTED: 2/25116' 

'; · .04Q20145 MR ·5f[,,SUP 'FSDM5'lCLOSEO~STATJJS," .. ,,-.,- - - - CT · x ,,;,:,.: : '-- - --- TC:STJ~0 : '2J25t16. 
.· :-' 

i IJ4Cl2,(i147 . MR 5FL EXl-i Fso·r,15-2 CO.NTROl..l\i'PDl'.Jt8: --- CR ~--- .x. -:: ' Ti:.,Sl7ED: 2125.")Q 
~ - -il4020f4S MR GFL: S.UP FSD M6.1 CLOSED STA1'LlS.~- CT' X ' Ti=-STt:D: 2/25116 -

040201,49 MR 6i=l EXH FSD M~2 CONTR:Ob: MOD UL£ , CR- ' X 1 _ _:.. ' TESTED: 21;2511£?: 
' ,'0402015Cf MR 'l:; L,V,t:STAlfl: 5 WATEttfLOVI - ~WE : .X -::-_ •X .. X ' TESTED: ·312ft6TIME: :< 90SEC . 

:040201'51 _· MR.' I!; I-VJ: 'STAIR 5 Ve.LVE·JT:AMP:ER - -· · ·• V:f_·" .X ... X X TES'T'ED; .312/15 Tl:JR~lS:~-.;.2_5 · 
>J4020152. MP,CLLVLS1AlRS'i'IATERFlOVJI Wf! :, X -,_ X" X TESTED:.3f2f1:S.TI1'J]E: <90SEC ·_. 
!i-40201~- MR.Cl.31!.VJ:, STAIR SVALVE.TAMPER ~ VT ·' X X 'X TE.STJOD; 3m1s-TURNS:·<zs · 

, r>:14.020154 _ MR ;JFI: STAIR .5 \'iATERFLQV,' - - - WP -x -, __ X . X 1 T.ESJED; '3J21~'p TIME; "1 i<lJ SEO- _ 
! ·-0:4•:!2.0155_- MR 3fl"ST~IR· 5VPllNEJAMP.ER :, \W,' I: .X-. , _ .. :x X I TE~~PE_0;~/2/1e-_T;l:JRNS:-"'2,5_:_ 
'' 04020155' MR,-4FL STAlR,5 WATERFLO\tl.' _ -- ii.IF _. ,. X :X: X . T£S.TED:_3/Zfl6T!ME: < 90 SEC_: 

-_0402.0-157 MR-4-F.LSTAIR 5, 'IA.LVE TP.MPER. yr -,: X X ·.x TESTEO! 312116 'r:URNS: <.2.5i· _ -
c04020f53 MR .5Fl: :STAIR-S'WATERFLOV.: . - _WE_ X -:)( · X TESTED; 3/2f1ll_ TIME; -; 90 -S~C 

- 04·:l2P159 - MR.·!i•FLSTAJR:5'.VA!1VElAMPER VT i l(' : ·'.X X , 1ES'fED: 312/:J,6-TURNS'.<;2,-5. 
' 04020160 :MR 6Fl.. ;S,JAIR 5WATERFLOW.,-~-. - W8 -; X , :. ~ ~ . ' ~ TE,STEQ; 312l1.6 TIME: -;-!lOSEC ': , ' 

· . .- '04tl2-0161 MR 6Fl; 'STfllR.5 'l/\l\IE TAMPcR; ·' \i'f' : X -. -- x ' I x TESTED;.~3l2f1o -TURNS:-:<2-5 . -
, Qf,02(}162 - MR 7F.L STAlR 5 WATERFlOW ~ - . · wp. , l( ·_1X . 1-;x· TESTED: 31'.2l.tETIME: < 90 SE,C 

· ·ca.02ot63 MR 7iil..."STA IR.5VALVeTAMPC:R ' \IL _ x: :x 1 x TESTED:3m1·sTURNS: <2.s ' 
·_04020164 MR.8FL, S 1 : f1lR5'W/.=1.'.~ERFLOW - ...••. .- • 1iVE' · x; - ~ ·. X TEST ED: .. 3.!21t6·.TJME: <$0 .SEC . 
'•'.•IH02Q·J65 - MR '8f;l'-STAIR5VAl VETAMPER- --- .··•·· ' ·· _VT ''' X -- ·:x; .. :X . TE;Sl!ED~ .312116 1TURNS: <2.5· ·· 

·D4DW166 - MR9Fl:':STA'IR.5WA'i!i:RFlOW . 'IVF'-- X . - _1X -x l'ESTED: ·3l2i't6TIME: -<·90 .$.EC 
, D4.02016L'.: MR ,9FL-STAIR- 5 l/AL\IE.TF..MPER -, lfF t X . - . ,'t_ X TE,STED: ~12116-TIJRNS: < 2-:5 
,.[)<f0201otl MR 10FL ST'AJR 5WATERfLOW ' - :. ,, - . ! Wf"i ,X -- ·.; x - ·x TESTED: U21'.tS,TIM£ < '30 SEC 
04020159 , MR' iOF~ ST.AIR 5:.'vALVE·.TAMPER - VT· .. , x -, x. 1 x. li~STEP:'·3/21 1 6'JU~Ns: ·<·25:· 

---0402b170 · MR l?H.SIAJR !;,-'NAT~FLOW . Wf> X _ '-X, J'< TESTED; 312i'161Tlr1J!E: -o 90 -SEC: . ·, 
_ Ot/0~0171 MR·Pt!'STAJR'5VALJJE T.l\MPER ' - ·- '.JT "': _ X:-. X X TE·S.lEO: 3/2/16·TU~N'S: <2-:S-: 

_04,0~017-t I MR·L l'll'LELEVATGRF1 000.R RELEASE:liELA::<: CR X . TEST:£D: 3/1Dl16 
' o,:02017a,· MRI'.. LEI/El RESTAURANT ME.CH. 'ROOMfSD R....CJ.:A .C,R;·-- x . - liE.SlED! 212'Sl16-· ·-
(j~0201W MR L LEVEl:RESTAURANliHP"3 SH.Lfi;DOWtH<:ELW ,, CR : X TESTEP: 311.7!''16 

04020i81'; M~ ·l LEVEL RESTAURANI. l:lP-'.LSH.UlDOWN RELAY 'CR! :· • X TESTED: -3,/'111./'fq -
0.:10~01. 82. · MR l;. lEVEI: RESTAUP.A!ii,T:-hjP-4 SHUTD,O.WN RELAY ;• ,OR:," I X' ! - TE8_1C.Pt'~1.7l16 . 

. 0:41'i20184 1 MR• L LEl!EL Rc:.$1•\URAJ\lli MUSIC-SHU'li60WN. REI .'/!. - CR' f X TESl;EO: 319,1·16'.: 
. -.-.:1 ·:,-~--~---~-- :,_ ,.----- -,.,.1.::. --_-~ , ,;; :·:,- - - ,

1
. • TESTED;.:O.l:V16' - -· : 

0'(0201sS. : MH L LE".~El R'ESTAURA.rir .K[J.Cf-lE~f HoOoANSUL __ - ¢T': )< " . J< is~d~'f'ED i\1obt:t~ Oi'lL:Y) 
' 040201e!i!'; MRL l:EVEl RESTAUP-ANTt HPo5SHU!OOWNREtAY CR ' · x · TESTl;.Q; ~17116 · "': 

--0!!020243 MR L LEVEL FAN EFl,it·SSHlJTDOW,N FiEL'\V'· , CR!:· X ' TI:STED: 3/151)6 

04010246 : MR: l:.: LEVEl -f.A!'J EfMH ·SHITTDOWN REL'\:Y" ---- CRc ' X · JE$JEP; 311511Gi 

040202.4'.t' MFl. CL l _EYEt F_scrCL·6B GmITROC.RELAY.-: - ~-=- ::-'Cf~ : · x ' JESl'ED~ 2/25!161< . 
' 04020248 MR· 12i"l flJEL!i'ILU.EAK DETECJJOf'l"::. -: ... CTl- X . - --- -X TES.TED: 31'.3!16::-
(;4020249 , MR:L LVl'FiLIEDEmk?-:Rl\11tEAK DETECT,lON- - ·· ·~·-· · ' CT:, .X . , X. WSTED:_S/'3116 • 

.· 05020003. M~ 7H CO,RRJOOF,'@,704SMOKE;PETECtOR_-'c " ' SD X- X _X ~TED: 2124Jj& ' 
:.c05-020004 MR-7Ell:_CO.RRIQOR: @'703'8MOKE .DETECWR-- . . SD.·_ )C ,,,_ · ::X , ::x .' 1 ESTED: 21'2411"3:· -
'.D5020005 . MR: 7f'L. E.L8*,c6.'&'S3'L0BBY: SMOKE DETECIOR:.... -' I ' SD -' :·:x. -x .,, 1X._ TESTEO: 3(9116? RECALLEDC 

-- .0(;-020006 '-_ MR7Fl.TELECOIAROOMSMl;J)KEMJEJE'<i:IOR" ·---- SD ' x ,, -i x: x; TESTED:·2i'2.4111;l•' 
'•0502CO\l7 MR 7FL <':ORRIDOfHC}702.SMDKE?DETEGTOR-.- ,,., " ; sp· cX . ::': : X 11 )(_ • TESTED:2/24f1p'' 
"05Q20Cf.l8_~ MffBF.hELECTRIC ROOM SMO.KE:DETECTOR.:-~:'-:- r .SD -. x;: 0 ;' l( , Y..: TESTED:-'2(24116 

-- -. 

0502001'1': MR BFJ_·CO~RIQO.Rffil,·803 SMOKE! DETECTOB~ - :_ • · ,. ~o -, -X X · )<, TS$TEO: 2!44J:19, --~--
. 0:'502C•012~~ MR art ELEVC9 ~~!-OBBYSMOKE DE'rECTOR: - SD. x~ ::: _ x __ x JESTED: ,3/9/.1$>. R~C-ALLEO ·c 
' 050;?0013 MR BA-. :n;LECOM ROOM SMOt:E; .DE'FECTOR. ' Sl:r" 'X X X TESTED: Z1-'4l1'G, . - -- -



05020014 MR 8FL CORRIDOR@ 802 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020015 MR 9FL ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020016 MR 9FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020017 MR 9FL CORRIDOR @ 904 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020018 MR 9FL CORRIDOR @ 903 SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020019 MR 9FL ELEV C6 & 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 so x x x TESTED: 2/24/16 
05020022 MR 1 OFL 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 so 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 C6 & 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: 2124/16 
05020029 MR PH ELECTRIC ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020030 MR PH TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
05020031 MR PH CORRIDOR@ PH4 SMOKE DETECTOR so 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 so x x x TESTED: 2/24/16 
05020035 MR PH CORRIDOR @ PH2 SMOKE DETECTOR so x x x TESTED: 2/24/16 
05020036 MR 12FL FAN ROOM SMOKE DETECTOR SD x x x TESTED: 2/24/16 
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 so 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 so x x x TESTED: 2/24/16 
05020042 MR 12FL BOILER ROOM SMOKE DETECTOR so x x x TESTED: 2/24/16 
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 so 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 DO x x x TESTED: 317/16 
05020049 MR 12FL FAN SF M12-4 FAN DUCT DETECTOR DD x x x TESTED: 317/16 
05020050 MR 12FL FAN SF M12-2 FAN DUCT DETECTOR DD x x x TESTED: 317/16 
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 HO 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 HO 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 FSO 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 10FL SUP 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: 2/25/16 
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: 2/25/16 
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 
05020161 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 



OS020163 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 
OS02016S 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 
OS020169 MR 13FL ELEV MACH RM FIRE HAT OUTPUT CR x TESTED: 3/9/16 
OS020171 MR 13FL ELEV C6 & S3 SHUNT POWER TROUBLE CT x TESTED: 3/9/16 
OS020172 ELEV C6 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
OS020173 ELEV S3 FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
OS020174 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 
OS020176 GENERATOR ROOM FIREFIGHTER'S PHONE cc x TESTED: 3/4/16 
OS020178 MR 12FL FAN SF M12-1 'ON' MODULE CT x TESTED: 212S/16 
OS020179 MR 12FL FAN SF M12-1 'OFF' MODULE CT x TESTED: 2/2S/16 
OS020180 MR 12FL FAN SF M12-1 POWER DISCONNECT CT x TESTED: 3/3/16 
OS020246 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/1S 
OS020248 MR 12FL STAIRS RELIEF FSD OPEN STATUS CT x TESTED: 2/2S/1S 
OS020249 MR 12FL STAIRS RELIEF FSD OPEN STATUS CT x TESTED: 2/2S/1S 
OS0202SO MR 12FL STAIRS RELIEF FSD CONTROL RELAY CR x TESTED: 2/2S/1S 
OS020001 5FL 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 
OS020003 SFL CORRIDOR AT #SJ SMOKE DETECTOR SD x x x TESTED: 2/24/1S 
OS020004 SFL CORRIDOR AT #SH SMOKE DETECTOR SD x x x TESTED: 2124/16 
06020005 SFL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020006 SFL CORRIDOR AT#SE SMOKE DETECTOR SD x x x TESTED: 2124/1 S 
06020007 SFL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/24/1S 
06020008 SFL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/1S, RECALLED 
OS020009 SFL CORRIDOR AT #SD SMOKE DETECTOR SD x x x TESTED: 2/24/16 
OS020010 SFL CORRIDOR AT #SC SMOKE DETECTOR SD x x x TESTED: 2/24/16 
06020011 SFL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020012 6FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020013 6FL CORRIDOR AT #SJ SMOKE DETECTOR SD x x x TESTED: 2/23/16 
OS020014 6FL CORRIDOR AT #SH SMOKE DETECTOR SD x x x TESTED: 2/23/16 
OS02001S 6FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
OS020016 SFL CORRIDOR AT #6E SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020017 6FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/1S 
06020018 6FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020019 SFL CORRIDOR AT #6D SMOKE DETECTOR SD x x x TESTED: 2123/1S 
OS020020 6FL CORRIDOR AT #6C SMOKE DETECTOR SD x x x TESTED: 2123/16 
OS020021 7FL ELECTRICAL ROOM SMOKE DEHoCTOR SD x x x TESTED: 2/23/16 
06020022 7FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020023 7FL CORRIDOR AT #7 J SMOKE DETECTOR SD x x x TESTED: 2123/1S 
OS020024 7FL CORRIDOR AT #7H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
OS02002S 7FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
06020026 7FL CORRIDOR AT #7E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020027 7FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020028 7FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
OS020029 7FL CORRIDOR AT #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 
06020031 BFL 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 #BJ SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020034 8FL CORRIDOR AT #8H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
0602003S 8FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/1S/16, RECALLED 
06020036 8FL CORRIDOR AT #8E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020037 8FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020038 BFL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020039 8FL CORRIDOR AT #BD SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020040 8FL CORRIDOR AT #BC 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 
OS020042 9FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020043 9FL CORRIDOR AT #9J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020044 9FL CORRIDOR AT #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 
06020046 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: 2/23/16 
06020049 9FL CORRIDOR AT ELEV. SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020050 9FL ELEVATOR C4 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3114/16, 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: 2/23/16 
06020053 10FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020054 10FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23116 
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: 2123116 
06020058 1 OFL CORRIDOR AT #1 OH SMOKE DETECTOR SD x x x TESTED: 2/23116 
06020059 10FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14116, RECALLED 
06020060 1 OFL CORRIDOR AT #10E SMOKE DETECTOR SD x x x TESTED: 2123116 
06020061 10FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123116 
06020062 10FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14116, RECALLED 
06020063 1 OFL CORRIDOR AT #1 OD SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020064 1 OFL CORRIDOR AT #1 OD SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020065 11 FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020066 11FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020067 11 FL CORRIDOR AT #11 J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020068 11FL CORRIDOR AT #11J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020069 11FL CORRIDOR AT #11H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020070 11 FL CORRIDOR AT #11 H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020071 11 FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16116, RECALLED 
06020072 11FL CORRIDORAT#11E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020073 11 FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020074 11FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3114116, RECALLED 
0602007S 11 FL CORRIDOR AT #11 D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020076 11FL CORRIDOR AT #110 SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020077 12FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020078 12FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020079 12FL CORRIDOR AT #12J SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020080 12FL CORRIDOR AT #12H SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020081 12FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3116/16, 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: 2/23116 
06020084 12FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14116, RECALLED 
0602008S 12FL CORRIDOR AT #12D SMOKE DETECTOR SD x x x TESTED: 2123116 
06020086 12FL CORRIDOR AT #12C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020087 14FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020088 14FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020089 14FL CORRIDOR AT #14J SMOKE DETECTOR SD x x x TESTED: 2123116 
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: 2123116 
06020094 14FL ELEVATOR C4 & CS 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 14FL CORRIDOR AT #14C SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020097 15FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
06020098 1SFL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23116 
06020099 1SFL CORRIDOR AT #1SJ SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020100 1 SFL CORRIDOR AT #1 SH SMOKE DETECTOR SD x x x TESTED: 2123116 
06020101 15FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
06020102 1 SFL CORRIDOR AT #1 SE SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020103 15FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020104 15FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14116, RECALLED 
0602010S 1 SFL CORRIDOR AT #1 SD SMOKE DETECTOR SD x x x TESTED: 2123/16 
06020106 15FL CORRIDOR AT #15C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
06020126 . SFLSUPPLY FSD S-1 CLOSED STATUS CT x TESTED: 2124/16 
06020127 SFLSUPPLY FSD S-2 CLOSED STATUS CT x TESTED: 2124/16 
06020128 SFL EXHAUST FSD S-3 CONTROL MODULE CR x TESTED: 2/24116 
06020129 6FL SUPPLY FSD 6-1 CLOSED STATUS CT x TESTED: 2/24/16 
06020130 6FL SUPPLY FSD 6-2 CLOSED STATUS CT x TESTED: 2/24/16 
06020131 6FL EXHAUST FSD 6-3 CONTROL MODULE CR x TESTED: 2/24116 



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: 2/24/16 
06020135 8FL SUPPLY FSD 8-1 CLOSED STATUS CT x TESTED: 2124/16 
06020136 8FL SUPPLY FSD 8-2 CLOSED STATUS CT x TESTED: 2124/16 
06020137 8FL EXHAUST FSD 8-3 CONTROL MODULE CR x TESTED: 2124/16 
06020138 9FL SUPPLY FSD 9-1 CLOSED STATUS CT x TESTED: 2/24/16 
06020139 9FL SUPPLY 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 10FL SUPPLY FSD 10-1 CLOSED STATUS CT x TESTED: 2/24/16 
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 11FL SUPPLY FSD 11-1 CLOSED STATUS CT x TESTED: 2/24/16 
06020145 11FLSUPPLYFSD 11-2CLOSEDSTATUS 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: 2/24/16 
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 15FL 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: 2123/16 
07020003 16FL CORRIDOR AT#16J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020004 16FL CORRIDOR AT #16H SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020005 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 & C5 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: 2/23/16 
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 17FL CORRIDORAT#17J SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020014 17FL CORRIDOR AT #17H SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020015 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 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020019 17FL CORRIDOR AT #17D SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020020 17FL CORRIDOR AT #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: 2/23/16 
07020023 18FL CORRIDOR AT #18J SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020024 18FL CORRIDOR AT #18H SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020025 18FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020026 18FL CORRIDOR AT #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 & C5 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020029 18FL CORRIDOR AT #18D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020030 18FL CORRIDOR AT #18C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020031 19FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020032 19FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020033 19FL CORRIDOR AT #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 
07020035 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 CORRIDOR AT #19E SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020039 19FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 

07020040 19FL ELEVATOR C4 & C5 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 
0702004S 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 
070200SO 20FL CORRIDOR AT #20E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
070200S1 20FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
070200S2 20FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
070200S3 20FL CORRIDOR AT #20D SMOKE DETECTOR SD x x x TESTED: 2123/16 
070200S4 20FL CORRIDOR AT #20C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
070200SS 21FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
070200S6 21FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
070200S7 21FL CORRIDORAT#21J SMOKE DETECTOR SD x x x TESTED: 2123/16 
070200S8 21 FL CORRIDOR AT #21A SMOKE DETECTOR SD x x x TESTED: 2/23/16 
070200S9 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 21 FL CORRIDOR AT #21E 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 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
0702006S 21 FL CORRIDOR AT #21 D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020066 21FL 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: 2/23/16 
07020073 22FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020074 22FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
0702007S 22FL CORRIDOR AT #22D 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: 2/23/16 
07020080 23FL CORRIDOR AT #23H SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020081 23FL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16116, RECALLED 
07020082 23FL CORRIDOR AT #23E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020083 23FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020084 23FL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
0702008S 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: 2/23/16 
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: 2123/16 
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 

0702009S 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 2SFL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020098 2SFL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020099 2SFL CORRIDOR AT #2SJ SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020100 2SFL CORRIDOR AT #2SH SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020101 2SFL ELEVATOR S1 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
07020102 2SFL CORRIDOR AT #2SH SMOKE DETECTOR SD x x x TESTED: 2123/16 
07020103 2SFL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020104 2SFL ELEVATOR C4 & CS LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
07020105 2SFL CORRIDOR AT #25D SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020106 2SFL CORRIDOR AT #2SC SMOKE DETECTOR SD x x x TESTED: 2/23/16 
07020126 16FL SUPPLY 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 17FL SUPPLY FSD 17-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020130 17FL SUPPLY 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 18FL SUPPLY FSD 18-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020133 18FL SUPPLY FSD 18-2 CLOSED STATUS CT x TESTED: 2/24/16 
07020134 18FL EXHAUST FSD 18-3 CONTROL MODULE CR x TESTED: 2/24/16 
0702013S 19FL SUPPLY FSD 19-1 CLOSED STATUS CT x TESTED: 2/24/16 
07020136 19FL SUPPLY FSD 19-2 CLOSED STATUS CT x TESTED: 2124/16 
07020137 19FL EXHAUST FSD 19-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020138 20FL SUPPLY FSD 20-1 CLOSED STATUS CT x TESTED: 2124/16 
07020139 20FL SUPPLY 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: 2124/16 
07020143 21FL EXHAUST FSD 21-3 CONTROL MODULE CR x TESTED: 2/24/16 
07020144 22FL SUPPLY FSD 22-1 CLOSED STATUS CT x TESTED: 2/24/16 
0702014S 22FL SUPPLY FSD 22-2 CLOSED STATUS CT x TESTED: 2/24/16 
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 
070201SO 24FL SUPPLY FSD 24-1 CLOSED STATUS CT x TESTED: 2/24/16 
070201S1 24FL SUPPLY FSD 24-2 CLOSED STATUS CT x TESTED: 2/24/16 
070201S2 24FL EXHAUST FSD 24-3 CONTROL MODULE CR x TESTED: 2124/16 
070201S3 2SFL SUPPLY FSD 25-1 CLOSED STATUS CT x TESTED: 2124/16 
070201S4 25FL SUPPLY FSD 25-2 CLOSED STATUS CT x TESTED: 2/24/16 
070201SS 2SFL 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 
0802000S 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 & CS 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 
0802001S 26FL CORRIDOR AT #26B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020016 27FL ELEVATOR C4 & CS MACH ROOM SMOKE DET. SD x x x TESTED: 3/14/16, RECALLED 
08020017 27FL ELEVATOR C4 & CS MACH ROOM SMOKE DET. SD x x x TESTED: 3/14/16, RECALLED 

08020018 27FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 

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: 2123/16 
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 

0802002S 27FL ELEVATOR C1 -C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 

08020026 27FL CORRIDOR AT #278 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 
0802003S 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 #288 SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020039 29FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 



08020040 29FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020041 29FL CORRIDOR AT #29F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020042 29FL CORRIDOR AT #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: 2/23/16 
08020048 30FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020049 30FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020050 30FL CORRIDOR AT #30F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020051 30FL CORRIDOR AT #30E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
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: 2/23116 
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: 2/23/16 
08020057 31 FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020058 31FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020059 31FL CORRIDOR AT#31F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020060 31 FL CORRIDOR AT #31 E 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 31FL CORRIDOR AT #31C SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020063 31FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020064 31FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR so x x x TESTED: 3/16/16, RECALLED 
08020065 31FL CORRIDOR AT #31B 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 so x x x TESTED: 2/23/16 
08020072 32FL CORRIDOR AT ELEV SMOKE DETECTOR so x x x TESTED: 2/23/16 
08020073 32FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
08020074 32FL CORRIDOR AT #32B SMOKE DETECTOR SD x x x TESTED: 2/23/16 

08020075 33FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020076 33FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 
08020077 33FL CORRIDOR AT #33F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020078 33FL CORRIDOR AT #33E SMOKE DETECTOR SD x x x TESTED: 2123116 
08020079 33FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3116/16, 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: 3/15/16, RECALLED 
08020083 33FL CORRIDOR AT #33B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
08020084 34FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123116 

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: 2123116 
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 CORRIDOR AT #34B SMOKE DETECTOR SD x x x TESTED: 2123/16 
08020126 26FL ELECTRICAL ROOM DOOR HOLDER RELAY CR x TESTED: 318/16 
08020127 26FL FIRE PUMP ROOM ACU 26-2 SHUTDOWN CR x TESTED: 3/14116 
08020128 26FL ELEV MACH ROOM ACU T26-1 SHUTDOWN CR x TESTED: 3/14/16 
08020129 26FL SUPPLY FSD T26-1 CLOSED STATUS CT x TESTED: 2124116 
08020130 26FL SUPPLY FSD T26-2 CLOSED STATUS CT x TESTED: 2124/16 
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: 2124116 
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: 2/24/16 
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 
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09020024 37FL CORRIDOR AT #37C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09.020025 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: 2/23/16 
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 #3BC 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: 2/23/16 
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: 2/23/16 
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: 2/23/16 
09020048 40FL CORRIDOR AT #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: 2/23/16 
09020053 40FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020054 40FL CORRIDOR AT #40B SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020055 41FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020056 41FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020057 41FL CORRIDOR AT #41F SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020058 41 FL CORRIDOR AT #41 E 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 CORRIDORAT#41C SMOKE DETECTOR SD x x x TESTED: 2/23/16 
09020061 41FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/23/16 
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: 2/23/16 
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: 2123/16 
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: 2123/16 
09020076 43FL CORRIDOR AT #42E SMOKE DETECTOR SD x x x TESTED: 2/23/16 
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: 2123/16 
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: 3/15/16, RECALLED 
09020081 43FL CORRIDOR AT #43B SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020084 45FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020083 45FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020084 45FL CORRIDOR AT #45F SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020085 45FL CORRIDOR AT #45E SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020086 45FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
09020087 45FL CORRIDOR AT #45C SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020088 45FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
09020089 45FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
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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: 2/24/16 
09020129 36FL SUPPLY FSD 36-1 CLOSED STATUS CT x TESTED: 2/24/16 
09020130 36FL SUPPLY FSD 36-2 CLOSED STATUS CT x TESTED: 2/24/16 

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: 2/24116 

09020152 43FL EXHAUST FSD 43-3 CONTROL MODULE CR x TESTED: 2124/16 
09020153 45FL SUPPLY FSD 45-1 CLOSED STATUS CT x TESTED: 2124/16 
09020154 45FL SUPPLY FSD 45-2 CLOSED STATUS CT x TESTED: 2124/16 
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: 2123/16 
10020003 46FL CORRIDOR AT #46F SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020004 46FL CORRIDOR AT #46E SMOKE DETECTOR SD x x x TESTED: 2123/16 
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: 2123/16 

10020007 46FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 

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: 2123/16 

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 47FLCORRIDORAT#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: 2/23116 

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: 2123/16 

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: 2123/16 

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: 2123/16 
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: 2123/16 
10020037 50FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020038 SOFL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020039 SOFL CORRIDOR AT #50F SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020040 SOFL CORRIDOR AT #SOE SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020041 50FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020042 SOFL CORRIDOR AT #SOC SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020043 50FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2123/16 
10020044 SOFL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
1002004S 50FL CORRIDOR AT #SOB SMOKE DETECTOR SD x x x TESTED: 2/23/16 
10020046 S1FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020047 S1FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020048 S1FL CORRIDOR AT #S1 F SMOKE DETECTOR SD x x x TESTED: 2/22116 

10020049 S1FL CORRIDOR AT#S1E SMOKE DETECTOR SD x x x TESTED: 2/22116 
100200SO S1FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/14/16, RECALLED 
10020051 51FL CORRIDOR AT#S1C SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020052 51FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122116 
100200S3 51FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020054 51FL CORRIDOR AT #51B SMOKE DETECTOR SD x x x TESTED: 2122116 
100200SS 52FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020056 52FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020057 52FL CORRIDOR AT #52F SMOKE DETECTOR SD x x x TESTED: 2122/16 

10020058 S2FL CORRIDOR AT #52E SMOKE DETECTOR SD x x x TESTED: 2122116 
100200S9 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 S2FL 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 S3FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020066 S3FL CORRIDOR AT #S3F SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020067 53FL CORRIDOR AT #S3E SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020068 S3FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020069 S3FL CORRIDOR AT #53C SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020070 S3FL 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: 2/22116 
10020073 54FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020074 S4FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
1002007S S4FL CORRIDOR AT #54F SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020076 54FL CORRIDOR AT #54E SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020077 S4FL ELEVA TOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020078 S4FL CORRIDOR AT #54C SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020079 54FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020080 54FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/15/16, RECALLED 

10020081 S4FL CORRIDOR AT#S4B SMOKE DETECTOR SD x x x TESTED: 2122/16 

10020082 SSFL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020083 55FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020084 55FL CORRIDOR AT #5SF SMOKE DETECTOR SD x x x TESTED: 2122116 
10020085 SSFL CORRIDOR AT#55E SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020086 SSFL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020087 5SFL CORRIDOR AT#S5C SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020088 SSFL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020089 SSFL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020090 S5FL CORRIDOR AT #SSB SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020091 S6FL ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2122116 
10020092 S6FL TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2122/16 
10020093 S6FL CORRIDOR AT #56F SMOKE DETECTOR SD x x x TESTED: 2/22116 
10020094 S6FL CORRIDOR AT #56E SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020095 56FL ELEVATOR S1 & S2 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020096 56FL CORRIDOR AT#56C SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020097 S6FL CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2/22/16 

10020098 S6FL ELEVATOR C1-C3 LOBBY SMOKE DETECTOR SD x x x TESTED: 3/16/16, RECALLED 
10020099 S6FL CORRIDOR AT #56B SMOKE DETECTOR SD x x x TESTED: 2/22/16 
10020126 46FL SUPPLY FSD 46-1 CLOSED STATUS CT x TESTED: 2/24/16 
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: 2/24/16 
10020130 47FL SUPPLY FSD 47-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020131 47FL EXHAUST FSD 47-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020132 48FL SUPPLY FSD 48-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020133 48FL SUPPLY FSD 48-2 CLOSED STATUS CT x TESTED: 2/24/16 
10020134 48FL EXHAUST FSD 48-3 CONTROL MODULE CR x TESTED: 2/24/16 
10020135 49FL SUPPLY FSD 49-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020136 49FL SUPPLY 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: 2124/16 
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 51 FL 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: 2/24/16 
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 53FL SUPPLY 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 55FL SUPPLY FSD 55-1 CLOSED STATUS CT x TESTED: 2/24/16 
10020154 55FL SUPPLY 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: 2/24/16 
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: 2124/16 
10020249 48FL SUPPLY FSD RISER T41-2 THRU T59-2 RLY CR x TESTED: 2/24/16 
10020250 4BFL 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: 2/22116 
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 CORRIDOR AT#PH1A SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020013 PH1 CORRIDORAT#PH1D SMOKE DETECTOR SD x x x TESTED: 2122/16 
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: 2/22/16 
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: 2/22/16 
11020019 PH2 ELECTRICAL ROOM SMOKE DETECTOR SD x x x TESTED: 2/22116 
11020020 PH2 TRASH ROOM SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020021 PH2 CORRIDOR AT #PH2A SMOKE DETECTOR SD x x x TESTED: 2/22/16 
11020022 PH2 CORRIDOR AT #PH2B SMOKE DETECTOR SD x x x TESTED: 2/22/16 
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: 2/22/16 
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: 2122/16 
11020034 GPH CORRIDOR AT ELEV SMOKE DETECTOR SD x x x TESTED: 2122/16 
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: 2/22116 
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: 317/16 
11020040 59FL FAN SF T59-1 DUCT DETECTOR DD x x x TESTED: 317/16 
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: 3/15116, 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: 2122/16 
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: 3/17116 
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: 2124/16 
11020127 57FL SUPPLY FSD 57-2 CLOSED STATUS CT x TESTED: 2124/16 
11020128 57FL EXHAUST FSD 57-3 CONTROL MODULE CR x TESTED: 2124/16 
11020129 PH1 SUPPLY FSD PH1-1 CLOSED STATUS CT x TESTED: 2/24/16 
11020130 PH1 SUPPLY FSD PH1-2 CLOSED STATUS CT x TESTED: 2124/16 
11020131 PH1 EXHAUST FSD PH1-3 CONTROL MODULE CR x TESTED: 2124/16 
11020132 PH2 SUPPLY FSD PH1-1 CLOSED STATUS CT x TESTED: 2124/16 
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: 2/24/16 
11020135 GPH SUPPLY FSD GPH-1 CLOSED STATUS CT x TESTED: 2124/16 
11020136 GPH SUPPLY FSD GPH-2 CLOSED STATUS CT x TESTED: 2124/16 
11020137 GPH EXHAUST FSD GPH-3 CONTROL MODULE CR x TESTED: 2/24/16 
11020138 GPHB AN CLOSET FSD AND SF-1 SHUTDOWN RLY 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: 2/24/16 
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 '0N' MODULE CT x TESTED: 2124/16 
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: 2124/16 
11020157 59FL FAN SF T59-1 'OFF' MODULE CT x TESTED: 2124/16 
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: 3/15/16 
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 C 1-C3 AL TE RNA TE RL Y CR x TESTED: 3/15/16 
11020176 60FL HEAT PUMP T60-2 SHUTDOWN RELAY CR x TESTED: 3/15/16 
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: 2/24/16 
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: 2/24/16 
11020250 59FL FAN T59-26 POWER DISCONNECT CT x TESTED: 3/3/16 
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~#~n~thly ifhsp~ctrph 

, D a'"·r~tqnth'V lfis~~¢1ipn .· 
·· o 9ri~R~f1y·:1~$R~~t~,&r: -
·r iRi'_§en\ i,AJmilal' ln~pectl9 n: 
,8 ~nv~J_;tr.is1~~t1or- -- -
hs·· e>;<>''c.-'e'

,,i..:._;, __ ,_,. "~.I- ', ' 
·' .• -·i·+ri= .· _,,_. , 

,[] ;~i~e qr1J1 

sco:pe ofW6r~1 P.~rtt;>rm~d 
tSJJ, ~u 111t:is~~cu0.~. 

._1 ·J .... F .r _,, .·. . . 

-- ti, W~tei ft6~--J~specti~n 
d~~,t~[y, ~a~4T~~#ns 
-a1ci%'tfo'.u.or~-f~~tin'~'~, 
·fa i.J'Ai-Tesm1g · --
[ t ser-iice R~p~-·fr' 

•Drtv_IPhi(orfd9'•i:o~~~Y1 
• , : /rtt~J~~amh),rri~< '' 

::· .. :)~: ' - :: . ;~;:,'. '• 

. i\(\'if~~'~: ' -~··' ' l~~\ 

. . . . --~;,,_.,~. 

43s<i1:8]it~Jpr[se ~k11&i:, Frc1ii~1ii_:ci'~4j)&. 
' ~holie'. 5W-4G8-:t500 ,,1 Ifax~ 5HJ-438'-i3Sd 

,-. ,' I ; i - <. ;. -• :- '· ,!."' .y- . ·- ." - :..~)_,. ~ '~ "::: ' 

nis% W 1; 1 

b_sp~;,,: 

~ .. 100o/6. 
• ' ' ' • ~ ' ;-;"ff" i~ -q 1 ·J?YeviceJ'.Zone1 
.IgJ 0fh'er 
V/:'iLJE :r:~ ~ ·l·P--~E5s 'i:,~~ ' .. •fl.Ii - .r\ 



::(· ., :.·:.. . .. · 

· ~:f:c\REW·.J~J!\W:K 
\~1f:'ipe ~se·¢wi'il1Y/ ·· 

. , ...... ,.• . 

a'd'NfrfofL PA'~EL TEST 

·i!f~u~)q~~i~t ·. ·.- ,' :-· 
AG Pi;>~VE!f-Oh ~ ~E~'· . 
Ala_mi Sjlendey :... Ll=P' i . 
·P}pg'f.am F"'v~ ·- i,;ED · 
· ·'..\1a.rlli ;:; "'6i;; :; ' __ . 
s:!<¥~m1 Tro\Jbl~ .S:" '~L::I? 

.. ~he~k/aU 1 Fuse · RPt,1(1~s 
· se'rnmeib~t~ , · · ··.·· .. _ ... 
:'vJark 1Test$iJent 
Print Log · ·· 
["ri~t Pe!~dol\ Sehsiti·.-lit 
Caricel 'AC:tess .. ·.. · 
t;.,ia rm/irou~le Ac~~qwle9 ge 

.A latm Silence( Res6u'r\d 
Res.etJLarn·~ -!~sr i" · 

Par)e) ?o~n~er. 
Grdu.nd type1 . . . 
Positive Gtouhi:f falllt 
11_e9~~Ve GroQ!1<-l Fauit1 

• 

~igf'i~b9JircUi\~:;>bor_t · ·. 
!?i~.h;;il 9i~4uit~Opt;:~, . . .. 
su~s~qU F,iJ;J ~ A!<'\(til(Ffo!Jble 
(;'!9int Dis/'.gecohne~t, '· 

·.A'(:; Dis\:l:JJ:i.o~ct ~a1:iel~9 
.Ac Breaker1Loc..'<ed',Oo 
~~~~~f;;i~yv!ndo\~~, 
~a.(\~r.l'Voltags, tAC: 0!1'} 
1~51tfe'()f Voltagf:i ('AP Off) 
Sys!ern W!tage ~AUX) : ·, 
:~atfo& ~o~g :rest~<}r\d \{} 
· Ch'argi09·Curr?n~ • 
Baller;t1 $1~ {N1) 

· El< P.fratlar\ '.Q:?w 
Ba\t.~lie$ laJ?~I~. 

;,,;61c'E,EVAC. s:v'sTEM 
~lbde l1iNt1mQi;f" >::.\, ·· 

,· M~iiufaciJer N.am~ · 
!'Jtlrnbeq'QfArnff.s " . 
, ,,.. M. 'oi:i'-'' Nutnber· ,nfllP, '." ~ °"" .. · ..... 'tc'. 
l'JJJ.l'.Jl~efiQf Speakei:1Zory~· 
Number bf ftjqne Zanes" 
HM all Sp?~ki~ · · .. .,. 
s116rfresf · · · · · 
Opi.ii Te~t 
·Grouncii'est . 
T~~t ·~i'f H~n~s.~ii 

•· .. ·~~~~1f;~~~#$~·~1.01.·'• 
' .S.attery · $~rz~ .··· . ·· .. ·• · 

Expiration ioate:' 
· · ~,qt!efles '.1~,~~1~~ · 
.. ,, _,·- ,1 •. :,,.,.,._,,.,., __ ,··-1 

•• ' ~ ;: <II- ''-1 ~- . 

PASS 
PASS 
PAt1$ 

. ' "" 
:.:_ . . . · .. : 

4384 E1Jt~rprl~ i?race,fr~rnqn;•· :G:~r;d's:3 ~ · 
_"f-liQI1~: .. ;~1 .oj~§~J$,y6[11t>f- ~.~ Q~:t:~$-l3SO 

" ' - " l . -. 

010 Ucense# 71 3Qg9 
C · L ! : • • ' t .~ • '_ - - . ' • C· ~- , ·' •• 



NAC E!OosTERS/POWER SUPPLY: 
· .Loc;titiori 1 . i=f\o'P ,~i·~ '. 

Nllt:i1berbooster testeal PSS · " ··~· 
.s 'nciiiNAGTrolible · • :®WA [Jpa~s OFaiJ 
.dp¢ri t-tAC Trouble .. !8JN/A: DP" J]fail 

· G~o4iid 't~bre . · , ~NI.~ . Di* OFail 
NG:Yoll~ge . ~i'VA . OP' OF ail 
B«ift.;ciyVol!age ·.. tgjwA . OF' . 0Fail 
B~itEtrY \l~~~ T~;i;{ D N,iX, [gjp rQF<1il 
Ope@,le Wl f'.l(), a~c · H,8lN11\ O P., 0Fail 

12.3~ 

Trpuble wl'· no ale ·· C8]Nlk DP [JF~il ' 
Ba~ef'j NH , · ONIA [g]p, O F'all. 35' 
8atte£Y Labele9 0 N7A . f8Je 0F1'1il' 
£?.ii~e~ Expires p;l~fA 18lf;' · OF ail; 4l2PW 

tocatioh2 
Nuniber.iSooster !.esti;or 
Shor( NA(:; Trouble< · 
o~n ~lj\¢ ·'rrouqie 
·Grcs"undl Ttooble 
'NCVoita!;le · 
Bai.t~/rj i{oltage 
Battery Load!Tesf 
'()~r~re, W-/ no ra/b 
Trou'bleiWl no, 2.ic 
s·a:tfory AlH 
Ba,~er;t~be!ed 
J'3aft"'r/'.E)(pir~ . 

. l C.cafion 3 
~l.iM~ef \JQoste'r lested 
St)orU:i~c Trouble 
· Pp~ri r~~l\C Tr#ile 
Grilund, TroLJbte1 
,fo.tc'vc!oage · 
~aHefy;\ioitage: 
s~tter} 1.bacl J e$f 
ORif~te\v/' f\~ ~iG 

·rraµ~r~ )},'/ rtp,;a1.c 
l'la~te"ty ·A/H i , 
Bat!etY· l:,aJ~ele(j 
Batte~; Exi;ii"es 

Lqc1:1ii<lh 4. 
l·.furc'\ber boosler.t~ied 
$hQr!.NAC Tro LJ9l8-
0peil NAG Trout:ife 
Gteitihd Trouble · 
N¢~·01ti:ige 
satt:i3ry vCi1J~ge 
ai3!foi:Y i::."Qaa Test 
6p~rat~· \1V/t10 cilr;; 
Tro('lbie wJ: no ale: 
Ba.tforJ NH ,:· 
BaU~f./ Lal:<:l.ed 
Balter{ Expj'res 

'Efg ELEc. R~'i 
8p$'1 .. 
f2JNiA · DP!'lss. DFail 
(g!N1'.i\ 0Pass. PF.ail 

.. l8jNlA 0 Pass OFail 
!8lNiA. OE'aS:&'· OFair 
Q?JNIA "OF!ass, OF~il 
0N1A C8Jpa':o~ · DFa.il ·iM · 
fglNiA OJ:ia'~s · Di=all 
f2JN(I} . DPasS: O'F<iil 
DNIA ·r21P\l s~ Oi=ail a 
O~l;'A [8JPasiS- 0Fail 
(]NIA 12S!Pa,ss . OFail ' ~12orn 

7,.S 

612020 

43S~· En'terprlse-Pfoce, 't.rernµnt, CA 9453a 
J?hqr~: .5 ~ 0 :.4)?·-ts0,o t .F<i;..;s-~.?-43 :~~n:ui 

'11 Paga J.· 
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~; :' - • -< • • • _..: • ' ·: • ' ~- i: ~·, ' :: 
c'NACBOOST..ERS/POWERSUPPLY ' '; . , . . . , , 
[~qatiqrH . . . ... L {l·~iDRISE)a.Ec. RM '• 
Nu!f!ber'boosfor te·sied sps·4··.·, .. :~ 

1
•. ~. · • · 

'Sn6ttN~c Tfouble ' ,l8'JN/A· · QPass OF'ai 
qp):j.ti NAC Trp oJe .121N!2\ .of::: · Elfail 
Ground TrputJle · 18l.N'f~ Op.· Of.ail 
NC, Vl>fia£H( ' . (8Jf\tf~ OP.. . E!Fail 
~aftery Vqltage . 18lN!A- GJ.e . Elfciil 
fja.~afy Lo_ai:l5est 0NLA. rEiP Elf?.iJ 112,,4 
9pe.lflie ,~·t 1r'j~ air; 0.NlA . 'DP'••• . OFaii 
n r;i@li:: \il019 ale I8JN1A .EJ13 .. Of.'.ai! 
i?~ff~iiyAlf:;l : .. ·· D{'lif\. 1.[gjp []fall . ·~ 
Batte!)! label¢d Dl'll:IA .@p· OFiiif 
'aatferj Ex1'1r~~ DN16 · '.t8!P' DF~i~ 4f2Q18 . ~ . . 

t cie:atioii2 
:t-!1.un~r b~ster tesied 
Snort .N~.c Trot.Jble· · 
0De11 NAC Tfouble 
Grouno rfo~bJe 
NC. Volrag\' 
·~~1~eryiV0Jl<1.ge 
~~ttery J.,:9:3,il Test 

· Qp~ra~e, VJ/ nci air;. 
Jfoubl~ )'{( . ~ ·9 a.!c 
B.i:itte&··A/H . 
J~ 0;ttery' L:abeled 
Battery· i=xpifes 

L0catloii, ·3, 
t-lumber booster te;;'fed· 
Short NAG Tro ble 
OpelfNAC;Trou~ie: 
Ground' I rouble.- · 
A1c 1Jo1taae 
Ba~erY v;itage, 
~;:i!t.e~J ~qad J$st 
.Qpe(<1t~ ;,1f' h9'. ~/¢ 
Ttoi,JbJ~ wt ho·ate 
Ba~~ r:'; }VH . ,. 
1;3a~~1y Lab~Jea·. 
8:att~o/ EXpires 

~pcatlori .4 . . . 
N!lrnber bcio~teJ· t~sted 
Sh~rt NACTrouble 
€5pefi NACTrouble 
Gr.6uncf Trouhle· 
:,Q.iq:V,oliage; 
Bal.lei)! ve>1tag¢ 
Batte.~ C:b'a_q Te~t 
0R~'ra t¢ ~~~ ·~\] ~/¢. 
ff(r.Qub[e w/ n9. 1:1lc, · 

· 13att~l)i;Nfi ' . " 
Sa~~CY: L_a,~.1eo 

· :i:i~~~rV ~y;~ir.eS' 

t ·cr·~la Rrs6r_~u~~ ; ~M 
BP.S.S. ,. " · •. 
(8JNlfr . Elf'~~. Elfa:i1 
l'8H1l/A DRass 0Fail 
[8fNIA []Pass 0Pa11 
(8JNIA -OP~ss OF.all 
~~1iA. :EJPass OF';iil 
ONiA 118JP,r;iss OFflH 
!8JNtA · l[]l?~sli []Fali 
!8]NiA ,OPass rOF'ail 
;[]t:JiA 18Jri'l's's EIPa!I ·B,· 
of.i~.~" . 18JPass ·01=a11 

1 ~l'l/A ,' ~p~ss ~fail 

L .U~tti RISE) ELeo. RM 
sps'6 ' ·- -

· i2?IN/A []Pas'? Of ajl 
., @Nik 0Pa~:; DFail 
1 i8l r~iA: DP~ss 0Fai1 
,!21NtA. DP~s~ OF~ii 
.!8JW;\ · OPas~ DFail 
.OWA i[g!Pass QFail 
. [81NtA, 1EiPass 'OFail 
!8J:NJA [JP~ss OFair 
Oi>lfA l'i$JPass Eli='aif a 

· Dt~fA' 181Pass []fall 
QN'/A ~.Pass ·PF~il 

. CL·(ltAID RISEj E.LEC. Ri~ 
BPS? 
18IN/ A OP~~ .. QF9ii 

• IB'JNTA . ;0Pa$S ·DFail 
181NiA .• OP.e;ss' ;oFai! 
18111!/A: . ' DP.~ss DFaJt 
18ll'I/:A· .DP~s;; OF;air, 
Df{ll•"- !81P..ass1 QF.aj[ 12.S: 
181W.A :opas,5i iQF.9H 
181N7Pi . '[]Pas.s .DFaJr 
DN!A 0P.ass, ,[]Fail. 8 

. dWA ' [2!Pass' .OFalt 
QNiA !81Fa,~s pFai\ 112p1s. 



NAC BOOSTERS/f>OWER SUPPlY , . , .· . . . _ . 
Location 1 · 'Bl {TOV\l!;R} ELEC. Rl'.\ll 
:Number booster.te5ted i3PS s · 
Snort. NAC troub.te· !8]N(A 0Pa5s OF ail 
Open, N,AG Trouble @NIA DR 0Fail 
'Grc(ff)d Troub!e- 1:8JN/A OP 0Fail 
Ale Vbltage 13JN/A . OR OF alt 
i3,atfer}i \iolt~ge r8lNIA OP OF ail 

. Banet)'· 1"oad Test []NIA OP iZ)Fafl 
;opetate'w/ no ;3/c, igfNfA. OP. [Jlta!I 
J[Qub1~. \!l/ 1('>0 ak 18JNIA OP EJitail 

. Batti:Jry NH, Ol:J,ifi. [ZJP 0Fail 
. B~f!erY !-~b.ejaj 'Ol~!A k?JP Df'.,;a 
~ajfory E':P.}re$: . Dr~(A !8JP Of ail · 

7."3 

1/Z017 

Location:2 . 
-Nun1bef'boostei7 tested 
Stfort NAG Trd!Jble 
Open NAC Tro!Jble 
G·roun'd Tri:r~i:ile 
:Ne v.;;r 1~9e · · 
Bntter1 Vql~ge .. 
Sa tte~ Loa·~- 1 e.sf · 

· Opefa(e·y..J l\Q,<?{G 
Troq~f~ Wino, ~q . 
Battel')'.411 · 
Batter\•Lal:!alect 
s~t~~· ·~~Pjres ' 

Loc~(i:on 3 
('lum~er;booster teste{d' 
s116rt NAG Trouble 
Open NAC Trouble 
Gro~o!:l Tr~uhr~ i 

.NC'Vq'llage: 
satr.er.\'Vi:iJ~g~. ·- . 
~atte;~1 ~qa~ Test; 
Opeq:~yl no·afc: 
Tro_u131~v,1/ n<;> ate 
BaJt?i:iAlr.1 . 
.Battf?i:Y hlJpe1i;:\l 
B;;t~~cy! ~X~ire_;; 

·i~~~i~n.4 
Numt5fr h'<:>9~~t teslid 
!?hc?rt "!A<? T r~uol,e · 
~~r\NAC Tuiubl~ 

._ GrotmdJrolllble 
· A,iOV9Jt,iije ... 
eaJie&.v.~rtage 
Ba1teiJ t.bad Test 
. Qp:ifr~!~ ~\i/,,~O· a1t 
,froQlife >,I/I ha $/C. 
B~~f/NH :: '• ,' 
e~i:i~,Y ~a~~ 

· B.lJ.J;t.eT"Y ~pir~ 

L (fQ\f;IER) ELEC, RM 
8i?s9 . ' 
gNJA OP~ss 0F5Jil 
lli'JN/A. 0Pa~ OFail 
0NtA []Pa~ 0Fail 
rg]r.J/A OP.ass 0Fail 
:!81r~iA O~ass Of ail 
ONtA ~Pas~ 0Fail 
18JNIA, GP?s,s []Fail 
tZJNtA Gpas,~ 0Fail 
ON/A IBJPass 0P:ai1 ·a 
ON/A, ~fas~ . 0Fail 
ONtA !8JJl>~ss []Fail ,4/?018· 

'1 !:"':,,. , , 

c~ {T8~'il=Ri ~t.'.E:c. flM 
BPS 1•J 
!8lWA ' 0Pass_ .OFail 
18JN/A 0Pa.~s OFa.il 
@NIA D!?ass ·('.]Fail 
[g!NJA. OP12ss . OFatL 
L8lr-.ttA 0Pass, . 0Faj1I 

. GJr:-iiA · _ rgi~a.ss 0F:a'1( 12s 
IZJN(A; ; DP?SS ·1Df11ll 
rgJ.1;-J!~'} Of-ass oi=:aq 
ONIA< .[8]Pass 0Fan 8· . 
Of.ii.:\. .!81Pass QFa~ 
[JN!A; ~Pass :OFaiJ 41261 ~ 

L iMJ6:~i.SE! ~.ESTf\UMl'ff STOMGi: 
. BPS ·~1 .. . .. 
~NI.A OPass []Fa1r 
~NIA 0.PasS. 0Fa11 
~NIA· OP~ss OF.ail 
ii?JNI; ' Ofi~is: Oi=-311 

. ~NI~ • DP!~;;~ , OFaU 
· [;]NIA> 18.l~ass 0Faij 1~i~ 

:i w 12lN?& OPa:s~ . 'OFruJ 
• TE!NIA- DR~~s O~il 
· DWA ~pasA OFaiJ. ?;:~:: 
EJM/A 18.lBasS. '0Fa1\: 
,D~~A ~f.'~~S;· !dFail p12P,io 



NAd soos~iERsiPOWrn sut:>~Lv 
i;c;i~f!t1o ti f · , .. ' -· FA¢fi Rrvi 

· NL!n:itier bo9stii!f te\;ted i~OIDE 2 ~- , , 
short N.AC'fr.qi.iQle t;?lN/A 0Pass 0Fail . 
Open ~JJ!..0 Tti:iu!}Ja 0N/t\ DR · Ot=atl 
G'rgli,nd'Trouole· l.8l~(A OR Of.al! 
A/0.VoltaQ;e · ·; IEJ~i1l\ OP. 0Fail 
ea.itel}I Voltage ; 0N/A·, .. OP. · 0Fail 
E?~!!'.~JY,~Qad 'T~si : ON/A· • ~p {]Fall 1:2A-
o,per,te wJ !1?. <Jf~ I8]N/A • DP. 'DFail 
TrQl.,!Pl<l w/n9 ?/9 ~NIA DP DF'aii 

· El.il!!~n/A'!i , ON/A [2JP 0Fai! 55 
Battery Labele.d' ON.tA, lZ)P '[Jfai! 
B~)ta!Y E:xpirEf~ ' E]NlA 18JP D 'r&il d.12bttl: . - .. ·~·. ,. . "" 

LQt~tl<_ih ·i . 
Nurnb;:;( bocist.er te;;tt;id 
Shi:)rt N_AG Trouble: 
0:P~~ _NA€; Trd.uble. 

f -Ground Troi:lble 
NCYoltage; · 
B<it\f:ri Voltage: 
~,a.~jy Lo_ad ·Tr s\ 

·.Opera!e w/ r:io a.le. 
Tfoup!ec w{,~. <fi, ~IP 
-Oa.,~!;!i)i _NH ' · 
11??-i~ei:Y La9;:fed 
1~alt!i!i)I EXp(res ' 

Loc,a,trqn ~ , . 
'Number booster tested 
'Shcir't NAC Troup!~ . 
O~an NAC Trqu,ple 
•Ground Tr ouble. 
NCV¢!tage· 
'Baftel)i Voltage 
·a~ttef)I Lo~,d. 7~s ( 
·0p~i:aie, w/ nti <l/C 
Trou1?1td ,wf·no ·''c~ /.q- ... 

:·.Bat!ei'Y:NA . 
.B~tterf Lapeled 
S-at1er:¥. EX'plfes 

:tcu::alloii.4 , , 
N'umherhooster tesied 
ShortNAC Trouble 
(_)p-eri ~C 'i"rol!f:ile 
Ground :noL1ble 
_NC\/~j!;ig~ 
!3~tte:iY Yoltage, 

. m1tte!Y (q.ad ~est 
. Opef';:ij~ W'I no::a]c. 
;'tr¢'ub'(~;,w1 n9. ale. 

, ' El~!i~&-Alrr 
.B¥t!(erY. l~~lect 

' saw~~~pire5_ 

· NODE 3 
IBJN,'A . · 0Pa5.s, 0Faii 
IBlN!A OP.a?ii 0Fail · 
!ElNIA . 0Pas5 OFaii 
IBJWA DP<1ss Of ail 
18!NtA Df'ass: OFail 

'GNI~ ~Pas5 CJf"iaH 1~ .6 
!81NIA OPass DF~il 
l'E!Nl;x:. • ' 0Pas~ OF.ail 
TJNlA. IZJ.Pass' BFatl Sfi 
01':-~A . lZJ,Pa~s OF':ail 
1qN1A' [8IP<iss OF;ail ko1201s: 



~ 1. - ·• ~ -<; f' ' ' " ! ~ .-

NAQ BOOSTE'RSl POWER SU PPL Y , . , , 
· Loiz~i!q111 · . 11 TH CT011yE'R.) ~Eq~ RM 
Nlilji_be'r !booster tested, NODE 6. , . ',, , . . 
Sqqrt NAC Tro)J,ble l&l\l!k. 0Pa~s' Of alt 
Opery t-iACTro1,1bfe 12S!N~A OP Of ail 
Groupc!"ff'Qu~le f8!NiA OP· 0Fail 
AJ(i\(oltag~ 0NtA. OP 'DF<i.il 

. ~itef}i Vqltage ~NIA . OP 0Fall 
Ba~ery' s?ti.d Test 0Nt~ t8'JP

1 
1.0F,.<1i i ~~ 

Operate wl no ~le ®NIA · OP; 1 Df ail 
Tr9yble'yv/no arc: . !8]N(A OP I oi;::al! 
Batteljji NH []NIA [8JP : DfaU SS.· 
Balt

1ery t.'.<1beled [jjNiA· [Zl!? ' OF<!il 
Bat_te,Y E.xp,ir~s: . 0Nl,A l8JP ; Ofali <l/201? 

Locaticn2 
~U111bcr booster tested 
Sh!;irt.NAC Tr!)uple 
Open NAC Trouble 
Ground Troubfe 
NC.'.toltag5> 
Ba;l1el)i y 9J1:<1ge 

· B<\ti;eiy load Test 
I ()p~f:<!l~ ~'I ~o af6 
Tro_ub,le 1'1J.no ale 
B;:i~ery 'A!H 1 

·s'a'tfoi:y t~a.b ;:;le~ 
a:a'tter:Y 8i:P.ire$, 

~ ~.. ' 

Locaiion 3 
!'fiio1be.r !:;poster tpsted 
·spoil NN~Trouti(ei,' · 
Qj1eh NAC Tr~uble 
Ground i rouble 
ALC'Voltfl9e .. 
Batte1~ Voltage 
B~ttef)I kga,d Test 
Qper~\e \iv.! 116 .alp 
Trooble W/ho a.le 

· s:att,$~WH . · :. · 
;a,attefy L1! be led 
,~a.1\~ry ~pke~ 

L~8J.lipp ,4 •. . . 
N.!)m~ei; poqster .tes.~ei:j 
Sliorf NACTrouble · 
,OMn .~~9 ·Tr6tible 
6f'or.md."trouble · ·; 

,~'q\Jo[ia9e- ~ 
. ·s;;i;t(~P.i V2fta:ge .. 
~1tefiLo&d_ 'f:e:;;\ 

. q~~~~· 1~.f,nb1a/c 
Trobbfe •11tina a/6 . 

· Ba:~N;~ . 
·Batfer'·tibeled , ,n,•) ·. - '• '. 
~~i;ter1 Exp}r~ 

:2.t~T (TOWER). ELECJ_ p,r-ii, 
NODr:;.T . . 
:~N/A DPE!s~ O fa.11 
't8'.JN/A 0Pass. 0 Fai,I 
[81N/A 0Pas-& 0Fail 
18JNIA or:asS: OFaJI 
(8JN/A 0Pass QFal\ 
OtiJiA !8lPass tlEa-!i, i 2:A 
!ZIN/A OPa~s .DfaiJi 
fg]N)A OPa~s ,Dr:;~ll' 
QNJA ~Pas~ 0~1i; 5(5. 
O f.I/A !ZIPass OFail 
QNtA f81Pass O i=al l -4/Wfa 

3pm f roWER) E.Li:;-c. RM 
N.ODE8 , . . 
0 NiA · 0~$$ O E'alf, 
[gj;>i(A 0Pa,s~ []Fail; 
@NIA 0 Pass [)FaiL 
r81Nlf'. Ofass OF<!il.1 
0,N/A D Pa:ss 0 Fail 
[IN!f.1 f.81 Pass- OFall' V-.5· 
t2J~/A 1 0 Pa$s , OFail 

· f8lNiA D eass OFail', 
E1N.IA ' [8JP;,tss OF ail".· ~5 , 
tJf-l/A t8] ~;;1s$; []Fail 
.DWA ,lgJPass DF:12!il ', ~1?01§ 

.• 



-- . . 

· '.t~:~,~~ij*~ . 
NAC BOOST:ERSJPOWER SUP.Ply . ... . ' > ' •• •, ' '• ' 

~oeau;on 1. ' >:. - ·;,_ ·· · · · 41THtitj\111t;~i '.~~E£; ~~1 1! 
Numberlicostedesled, NODE 10 .. · .. 
Shprt NAC trot.i~le 'f8!Nlf.. G!Pass (JFaii 
·o'pen NAO tro1Jbie ©NI~ OP ',, DFaii 
Gre~nWTr9~1;/ I~ [g]WA 01? Off.ii 
NC.ycl!_?M, f83 t!J.'.A . OP' Onal! 
:S?tt_~1y vdJE<jga [g!N/A, -OP : Oi:;:al!: . , , - .··· , , ~ . - ·' 
Ba1\(')l)'L~~d T~~t.'' e?JN,tr ,OP '.Qfy°ail \EXPIRED (REPLA\3EP q)'. O~~f9\19J 
·Operatewf ,foO '!:llR ·· !81NIA·- GJp '0F!i1l . 
"'Trnubl'e v,;f riR 'f,_/r;; !81WA ,. . OP ~oFaiJ 
~a.ttery Ali-l · : · DN/A. · 1gir-. • :OF~fl .55 
~ait~ .rY~l.:,al;)eJ~c . ·. Di:-Jt~ .. igj.P: O F.9![ , ·-· . • ·· .-.· . • .. : ·. _ ... 
E?a.tt$.rt ~.~res, p~IA pp . '{Elf~!!'. . ~~81REO (RE!'LAC~DpY P,.f\'9iS{1R)j 

. 1.. , : -. -,; <-.er ' 

Lo~ation 2 ' 56tl="ftf:&~~·i=p.) E~~C- R'J.1 1 ' 

. l·Ju.111ber;bodster iesf.ed,- NODE r1 .. •- '·.· 
S~qrt NAC1'ro1Jb!e, ' ®'N/A ' [Jp~~s df<lii' . 
Qp~f1 t-iAC Tftlul?J~ ' ®~·~. 0Pa$S; Dt<Jl!' 
qr,o 1i~tj:i'r9tibl~ ®t-!'-1 [JJ:Ja~~ · oi:a!l 

. J.\IC1 1~9tt,\l..QE;i §;JN({i DP.,a~si 1 D1;:-.~!L 
Ba,ttef)<-'\(ol\ag'e ~NIA OPass OiFa;I 
Battery lt'c1MI r:~st, ONt~ ,. - !:8:1P~ss OFali ·I z..i: 
Opera If; VJtha , iil~ 0NlA El Pas~ Ofall 
'Trouble wl nr.la/c, !81N/A 8P~~Si OFai~ 
Batt~8' j.;ii-f 1 • ; OWA • i8'.IB~s Of ai\ 5.~ · 
aa t~efy Lab~l_ed KJWA !8l?~ss OF~l 
J.~.9 t~~l'Y •Bipi res DNIA [g!Pass> 0 fa iL 4t2Q1 $ 

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

loe~iion :e 
N'~tT;!lei: .~~st~r ,t~~J~~ 
$~.Pdf~AG traubjs·,: · 
QJi;,n NAC:ficilYRfe, 
Gihuii~ trbuple ·· 
'A/C vottag~' · 
· ;J3~~e~: Valt?l?e , 
.6aUery1toad: Test 
op~tato:i . \~•t. no ale 
TJfqulit~ ~\·I hi:; a/C 
8 ' er ' '' 'rl-li .+!>. ,Eltt ,'f Ai., '• ' •.. ' 
B,atteiY 'Lab:etM. · 

· .. ,satC~ry, ~xprre~ ' 
·.· ..... ,..._,-."'.·:· : ... : .. · ... ·-

i :J:i~i0.;"Bl6/2Ci!i .$ " - ,, ,· - ~-··· -..... - -

• • - ·I· I' , I>~• · · I 
.. 6 .'0l fl: .'. - ' 

·1:' 

I 
j 



.. . . . 

~, ZsllED HAWK 
, ~ . F!r~ ~ Secl.fr:i~y · 

Job: MILLENNIUM TOWER 
Address~3011V!ISSIO!'f ST."s·F, (;:A 94105 

DACT PERIQDIC .TE.STJN'G. 
Date: .9-6.;f 6 

Tech Na'me: DAR\~rir~ 

F.q(:rnat: f.JA 

lake system off-line \Vith C:entral Sta.ii on; r21Nt.0. 'OP Acct Nun:i~~'r: _ci4;':osi:J 

Reques1 zone sdiedule frcrn Central Station and li;;tbelaw: l81NIA DP OF 

., 

1. NA 

5_ 
7: 

I BUILT-IN DlA,LER 

P..c Volfaae: NA - , ''i I 

Primary Phone· Line• 
--

lv)anual zone 1rip ·· l8JN!A .OP ·· ·o·F 
Cotrectfrip·and restoral? (@CS/ £8H.J1,A: 0 P 0 F' 

<~O sec. End•io-End "Cl:'ral)smlss·on 0 NJA: [] ·P D F 
."' '.' '. 

Proper DACT zoneHrip £81 NIA :[Qi P 0 F' 
Prlniary phone disconriecleo ® ~IJA, O 'p 
Local kcub!e sf$n.<4 {wi!Nn 4 mip)? l81 NIA Q P 

P;imary line jr9u~l/;l '(111iithir:1 4 tn1n)?~ Nif( 0 '. 'p 
Reconfiect P-ri~ariJ• and 0 ~ti•. fi.P' 
FU~ 1 X: J<,1~ Pro~r Line $elzwe7 

OF 
df 
O f' 
~[-:i' F 

I 6 . 
-1 8. -

Secondary Phone Line· 

~1anua l zo e trip ®NIA 

Gorrect trip and· r~tor<;!? ~@CS) @NIA, 

<SD sec. End-tocElild Tf.arismissior1 i8i'Nlf\' 
Pro2~r DACli, zone trjp iZiNIA. 

P.rirnary p qne disc;gnnected ~Nlft 

L?ca'I trouble ~rgr•al CNithin 4 min)? !& NIA 

Prima()' Lin.e Trofible (wrth in 4 min}?l8Jt'1iA 

~ec~nne~I prl.Jl'!ary,, and fZ.NfA 

f{J3,1>;- Jack Proper Lil')e $eizure? 

·~- - .. • 

' ~LEVA.TOR PHO~!; MONJ1TORiN~ TESTl~G . 

, ·· ps Narnec NA 

1384 En.for1)rise- flacc, , f1~effe9{lt; CA 9453·~: ·· 
Phone:'. 510-438"15'00 I.Fax. 5 l. 0·4'38-iJ·~o 

... 

DP· OF. 
DP Dir 
OP Of 
DP OF 
Di;:i Of 
tJp OF 
QP OF 
,OP OF 

.. 

- R$rnarks. 



. . . 
. . ... 

,REMOtE· DlSPLAY· 
Vii~µal 1 Dfspf~lf 
AC Power l ED - Ofli 
A!artn Si!epc~ -iEDi 
Program Fault - LED 
Ararni ~ LED . ' 
Arar~/T (9up't13· AcKnqJ~ledg~ 
Alarm .Si!~tice Reselld 
R~si;!Vr~am P'J e.s~ 
pa_n~! $9Ut:iq!=f 

REM6'tE.A.NNUNCIATOR 
P'owet: pn lafrip 
TrqQbl~ ~ ll<;~er 
Signat SUehce L.a.mp 
LarnpT~st 
Re::;et (Remoee) 
AJa(ro Lamp Qperation' Qty 
:Alar!/) LJimp Labeled 
Signal sirence 

:)' .. -· . 

NOtlFICATION AP8LIANCE$', 
''NAG'sTesfed -. . . ,, 

Synchr<?niZation \/erift7d 
' 

·"· . 
. Note aJi. Cieftdencles.. . , 
· Reeonne~t All ~.ux, f.i/i\drq[l~ 
Re@nnectSig.nat Ck~lt~ 
Pla~~ ;Sys!flrii Oflllrri~ . 
fi.pprc;rptrat!{fl~ld 9..~vlc&S . . 

·· h?ve. oee~nested Jor pr9per 
·gut'r.µts ~11~·.re<?grq~d pf! 
!Device o'ata.Sheets . · 
,Vioskrn Di~K !s ~n .site 

(g!Ni/>. OP<1ss OFaU 
{gjtJ/A Ofiass.OFai! 
fg!Nt/.. 0Pass D Fail 
[g]N/f.\ OPass OF ail 
0Nf.A; OP ass· 0Fail 
jg!N/i-, 0Pa$s· OF ail 
[g]NtA. 0Pass 0Fail 
~NlA tJPass OFail · 
0Nff\ . pPa~s 0Fa!I 

..:. ' -'ri:r 
f2JNIA 
oY:J~ 

·0No 

i2]N'/,ll, 
{JPa~ss 

Of'aiL 

COMME,~TS: 
-

0
( : r. 1 ~ 

GOMME~TS: 
-~ .. - - • ·_, . . ,'.".l' ."~, _; ., 

·SEE ClE'F)CIENCY PAGE .. . , . -... _ . - ~· . 

• ··','·· ..... , ... ,.:" ·:.·:;.,:'.,,!', • •· c:~·O:'' .. -·····:,.,,~)~.!"···;·. · .. 

Yllii:i~ ~.or:npleiE!tB.ui!clingJJatiag~me;ri~N.Wtifl!'IQ ~ ·~fime: 3:QO F)M , . ,, • . , .. 
)~~.~r~1 s~!19nr'i:~gije~:. ·.'1.' •• • ' "·.\, ·TJJ!l'e:\ s:~Q PM · o~fat9r#: RJ·C?K 
··,~·. ·.:._.:·~·:·,·;,·;~·' . ·;::"·:· .··· -, ... ~·-~·-"'."'"' ·: .'··." 

· tAi~:f$JiN~1wi\~.PERfaaM i=F:J iii ~9q9f1i?'A~c~:wi~f.I APr.P!cAe~i:. l'JZ:eiii: 1~~j·& .. ~1?1uoNs'.1Ar~iiP.R'Os; 
• ·"" ., O• • • • -,- ., , - • -• - .-<, ;. -: _,.;., "' -- : .: _., •' ·'•• < I ":;.. "•" • , ;~; :• .~., ;.. • 

.ln;;p,~~tfpri c:d~~i~t~.d by(T.ech Na~e): B~·lfr.11~ALVARi=? !J,ate'. ~g~6~16 · 
4j&l .Eqt~f.is~ JJJWic:;, ffemqri~ CJJ., 94·?~8. 
"E>librie~ s1 o..J.3s~1~0.o f Ftl?l.srn-438-1350 



\\ - ~ c-c~i~f\REI) HAWK 
·--· · fr.ire '._ & S\§qy}i~ · · · 

JobName ,-- . Sit? A_ddress . -- Work Order 
MILLENNIUM TOWER' . _j .301 l'vl lSS IONSt.SF; CA94-105 3219865 

Ranl'ilng Exp!.inai1or( . , . , . .. , _ . 
(1) Cii\lcial ( ife s..,ret{ ~ysteh(l ls~ue (~) L!Ie-:Safet1 F!Jricliofr<;_l lssu!" (3) Dn1e5ted (4) j'lon-~s<qµireCI R_erornn:.eoda~on 

. . ... . ~ .· ; .; . 

Sc9 pe ~fWQ iii 91(__p!1!£r~ii1>lf / ;• · .. . _·•· ·•• . _ . 
(A) Coorcin-ate v.•.'Red Hawl!I (B). Faciliti.E!tl lei coo[diri<1.!e vdaddi!t(on"r •'l"n:dor 

' • • -1. ~ - ~ '' ' - -~~ - '• . ~' -, I~- °7 ' • ' ' , ,. - ' 

Rani\: 2 ·.•· I Scoc~: . A. . l Device Tvoe: NODE SAITERIES. 11 AdcVZOhe: NA 
Make/Model; BA Ti2\L55 (2 EACHl 

E?(PiRE:o: BAliTERIES}' 

Deijciency Desc.": c 10™ FLR (t~UD RISE) ELEC ~M. NODE 5 

-'49 TH' FLR (r0,\1\1.f;R) EL_~C; RM NOPE 1 b 

' 

·-··· ""--·<-<. ' '' 

I 
~cc_pe; 

' . ....,. .. ~. ! : I., o;.vjce Typ~, -~OOS1E~' . ,1,l\dq!Zone: .NA 
. B.'!.if.TERIES . . · . 

' Mak.;!'/Mo<:lel: . BAT12V~7;5 (2 EACH'i "I L'.ocJDesc,: 8 1 ELEC_ RM·(BPS8'' 

Deiir;:'!ency Des6;: ~~iTERIEs ' FAILED' LOAD TEST. 

Rimi<: Please:Seled 
Ma!<e!Moqel;· 

Qefici~n~y pes.c.~ NA 

Recomm'enda'tiqn NA 

...... · 

· . 

. I Scope: .Please Select L device Type; _ _ '• I .AddlZOhe: 
1-Lbc;-,/Desc.: 

- . ·-~--. .--: 

. 

. 

.-.· ':AddfZone: · 

'43 ~4 Er.i!i':il)r,ise l' lai::e:, 'F~moQtl,. CA ~4538· 
Pho/1e: 51Q.,if3R-t39Q {Fax 5 lq-4,:,,8~ 1350 

Pag~ 
1 Of1J 

I 



Tech Name: p~R1NtNA · 

' ' 

""), lRED HAWK 
· Fif-~ ; & ~$9cudfy · · -

~J'~i E11~erpr.Lse Pfacc, Frel;iio1it\ CA Q 5.~8' · 
fl1one: 5) Q-438~1300 I Fiix. 510-438~135q 

c 1 Q Li~a.nse # 713099 



' :,,~~i{;RED-~ fi:A:WK .... 
· · . · · Fire &-sec-urify: ' ' ·· · · 

r•· -. ... _.., , , 
_ _,:.:_-I 

•Fife l'l.'larm SY.stern Points Lisf 
<Name: MILLENt>lll!M TO_WER· .. 

Add~ess: 30'.li,MISS!ON ST ·. 

- ·Citv:· SAN FRANCISCO State:. CA 

· oA:fE: 9/o/is· . •.• 

j_, ' 

Messa{i'E! . 
,I" 

01020152 . Bf LEVEL.; FIRE' PlJM? RM ~UMP 8 1·111'.ROIJ8LE CT : ·x · 

94105 

Re mar.ks. 

: ' .. t l:S EQ~ ,$1Sl1'PVRN.S ~ < 2-~ . • . l P~.\ULT! ? Lf?Vf>.LVES W'.I Sf.ME 
1· X X ADDRESS •· . 
_I, c ... ·;.;. . . j ESTED: 9.?l16 

X T ESTED: 9.7/16 
TES.TFD~ 917/ 16 .TURNS: <'2:5 
1; }.f~Tf Plf;: 'ALVES V11i $.AMi='. 

0102•J15B B1 LEVE'L FIRE'i P~.lM? RM 'VAL\.tETAMPERS Vr )( x k _A.DD~ESS. . . 
!l 010201.87 B.1 lEVELSTAIR- l Rl.SERVALVE ;J'~MPER' . VT · "X X X 1ES 1ED: 9i9/16T.IJRNS : -=: '2'.5 
.. 0102a1as B1 LEVEL STAI R 2 ·RISER :JALVE JAMPER •. ·c VT )C ·- ·.x-. ;.;. J J::;STED: g;s,i16 TUR"lS: <2.5. 

0102.0189" 61 LEVEL FIRE .PUMP .. RM VALVETAMPfiR : .. ~ X ; X' X TESTE0;'9'7/1ST.URl•)S; <·2,S 
010301.26 · l LEVJ::L STAIR' 1 WAT.ERFLOVI! ··' Wfc 1 X · i . X ' X: TESTED: _9m 16171ME: < 90 S.EC 
010301g7' : I_ LEVi;rsTAI R 1 Vf\L:•/E TAMP.ER v r x i. I x ' "'X. TE:STED: 917i1$ ,TURNS~< 2S ...• 
010301:28 •· OLL~VEf: STf\.IH t WkTERFLO'N. WF .I . '.X I,",· F~x · _ X .TESTED: 917/16 TIME~~ l.lO 'SEO 
01030129 . ot.LEVE.LSTAIR1' V,<1,LVE.T . .;r.rL0 E;R VT x . ' -x ' X , TES 1 SD~ sm1eJURNs; <.2 .s 

. 0103.0.1-30 1 3FL STAIR 11 WAT.ERF[QV'/ WF . X ' .X X TESTED: 917/16 T1IME;-.:: l.lD SE..C. 
01030131 l 3FLSTA1Rri.YAJ:,YETAMPER VT X X X TESTED~ 917/16TUP.NS '. <2.5 

010301'32 4FLSTAIR1' WA'TERFl OV'/ _.Wf . X ._x- X. "i'ESTED: 9,'U·16TJ.ME; ,::9iJSEo· 
,_ 010301::13 · -'fl.STAIR P\/~LVE ·TAMPER. .:.. '_ ',)f X . x- X TESTED: 917lJ6 TtJRNS~< 2.S' 

01030134 . 5FLSTAJRLWAT~FL.Ol/'f. Wf · X . X ~ X TESTED: 917J'1 6 TIMEt < 9DSEG 
; 01030135 : SFL s •·AIR 1 VALVE TAMPER- . .. . vr· x . ;;( . X' TESTEQ: 9,'7/16 TUf!NS.; " 2..S 

01030136 -_ 6FLSTf.IR1WATERF'L.O'"'J · Wf' . X , ·x. X , 1 ES 1 ED~ S;U.16T IME: <90SEC · 

0 1 0301-37 -~ 6FLSTAIR1VALVETAMPER " VT <:K_ X . X TESTED; 9,7/16TURNS; <Z.5_ 
01030136 '; i FLSTAJR '1 'lt/ATERFLOV'i · ___ vvr · :·x x . · x TESTED~ -91r/16 TIMt:: <9'.:lSEc , 
01030'139 '-.i 7f'LSTAIFn VALVE TAM PER.. '\/Tc x x. x TESJ:EC); 9'7/16 TURNS•.< 2,5 ·:. 

~0~030140 '~ !3f,L Slt\IR 1 WATERFC.OW ·--:.:.:... : - ........ · Vi(F 'X . .X . X· JESTI~:O~ 9.'6!16TIME< < 90 SEC 
oio~o.1 ,.; 1 -~ C\PL: s I AIR ·1 VALV6 .Tr\:MPER:,_ . . VT x >(." "X TES'fED;. 911/16 TURNS: <:"2-;5- . 

. o.103Ci42 · SF~ STAll'H WATE;RFl,Q'il'/' ~ccC:''.'.:c ,. · WP: '. -:x : · · · X : · x 'l'EST.813: 916!1<HIME'. < 9D SEC 
~: 0 ,103qt43 ~ 9FL. ,STAIW1'll.A.LVETAMP'ER;~ •c.·. · · :._:,,YT X ' ·. ·: X .)l' TESTEC>! 917116 ,TURl'IS:<2.5. 
·:·01030144! 1.0FiCSTAIR .fWATEFWLOVV c : ... · .. .... ... , ..... WF . x ;. )(_ ' ;>\' TESTED: Ql6.l io TJME{ <; Scr'.SEC : 
;"Oi050145 · iOfl!. $TAIR-1 VAL.ve ·T.AMPER .. •' ~' :·:~\ff . >~ · :.:..._ : Xo· x •. f ESTED; em1e TI;JRNSt .e,2,5 .: 

.0103cf4a ··. 11FL-ST1i1R11 WATERFLOW : ·=-: ··------·· ·, WF ·' ·x x- x J ESTED: 9!7/16-TlME; <sosEc 
,. 010:l0147 · 11FL"STAIRfV,A,LVE.XA.M8ER -- ·Vif" '.,. x . _c. ·r::.x · - X . TES:rED• 917f16:,TURNS~ <~~ ' 

',· 0103:0146 - 12ELSTAIR 1 VV'ATERFLO~,l .: -·; - -····· ;~------ ~ ·--~ \flf,. .. i ·_ x ·~ ... ' __ x -~ I TESTED:. SJ7t16 TJME~ <; 9~ ~~EC : 

010301:49 12Fl.; STJl;, l~1 .VALV~TAMf?ER ; ..... .e v il ,.,_ · .. X ·':·· X· ,,-x; TE;:>:rED; S;7/16TURNS:,.,.zs ~ -
.. .01Q30f50 :_ 14FC.STAIR.f WATERFWW.:· _,. "--· .. __ . ···· · :_: ;: 1Nf ; ·>:- ,.:_ · x-··~~ · TESTED: ·S,'6/16TlME!. <_9U,SEG-

. ·•·· 01·0301.51; 14Ft, STAiR 1.VALVE- 'T.AWi>.ER~ ·· ·VT-..; .. X . .- x. X 'IE~FED~ S/7.116 TURNS: "' 2'S 
.0103Dt52 '~ l SF'L ;$T~IR 1 WATERF~·Q.W :·-.. ·· ...... - ~- WF · , · X: · X X TESTED:·9,'6/16 TIME: < 9::1'.SEC . 

-- 0:1.030i53,'' .1.SFt-STAIR 1 VALVE.'T:AME'E.R :. N T .. .. ·X : __ ::_ .. X:.. ~ :of TESTED; 5!17116 TURNS; ""'z·s . ' 
0-1Q31J154i· iSFLSTAIR. f !NATERfl.:O'N ; .. · V'IF" .. X-. - X . ·:x-.. :TESTED~ .91''l'f.1a ·TIME: :<: 90 SEC. 1 

0·~030155 : ·1SFL-STAIR"l Vl-,1-VE:TAMPE.R,· ~·- ·• • .. _VT .X· .:X: X TESTED: 917116 TURNS:•.< 2.,5!- - 1 
010S0f5ti ~, .1ilf!!.fST/,l.IR -1 .WA'tEBftOJN •· . - · ________ : ____ ...... ! ! .t•/f_ '-. X - .. X. X' IEST:EO~ lllill16 Tl ME: -; 9.:> ',SE.C:-
·a j,030JS1" .. ;flnlSTAIR. fV,ll.L\~E -J'AMP.ER '':·.~; --·-",':c .. c .-. -- ';_ - "' . V L '· X. ,,._ , :X; ;:x.- lES'fED; 9.7[.16 TURNS:. <i2;{~ .. : ·" 

" P1.030. 1S.8 ~ .1BFilJ ,STAl~i 1 Ji(IATERFl'D\/il -'< ... . .. .. ,,, 'Wf .. ''·1 »~ ·' -x:- . X~ l'EST~; 9i6i16 TIM.f:: < 90 ,SEC:: 
\ -Oi030JB9 ,' 1BFl.i STAIR 1' VAlVE:T.AMP.ER . ··-·~ .. - "':'JT ~: · X ,-_,. o,X . X :i;ESTED1 elif16 TURNS':<; 2.:S 
1 '· 010301£1) · rnFL'STAIR~1WATERPl.0W' _•-.•. .,, : Wf ~ x · · .X .X TES,TEQ~ 91'6/161'lM8. :<; 90SEC: 
' 01030161 ' 19.FL:ST,A.IR 1 VALVE..7/1.MPER - - Vr ~' ·x · c-· -x~ :_ x:: .1 ESTED'. sm1e TURNS:'< 2:.S , · ' 
... OJ030162 - 20fl S:TAIR-1 WATERFtO'.V ... VVF - :x; x . x . ) E:;>T60~ 91'61:16 :TIME;'<. 90 .~EC I 

~-: .,..__:-



01030163 20FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030164 21FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030165 21FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030166 22FL STAIR 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 23FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030169 23FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030170 24FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030171 24FL STAIR 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 28FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030180 29FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030181 29FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 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 34FL STAIR 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 36FL STAIR 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 40FL STAIR 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 45FL STAIR 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: 917/16 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 

- IH030216 48FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030217 48FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030218 49FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030219 49FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 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 51FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917116 TURNS:< 2.5 
01030224 52FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030225 52FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 



01030226 53FL STAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030227 53FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030228 54FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030229 54FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS: < 2.5 
01030230 55FL STAIR 1 WATERFLOW WF x x x TESTED: 917/16 TIME: < 90 SEC 
01030231 55FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030232 56FL STAIR 1 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030233 56FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030234 57FL STAIR 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: 917/16 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: 9/7/16 TIME: < 90 SEC 
01030243 59FL STAIR 1 VALVE TAMPER VT x x x TESTED: 917/16 TURNS:< 2.5 
01030244 26FL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS:< 2.5 
01030249 81 LEVEL STAIR 1 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030250 81 LEVEL STAIR 1 VALVE TAMPER VT x x x TESTED: 9/7/16 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: 917/16 TURNS:< 2.5 
01030378 3FL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME: < 90 SEC 
01030379 3FL STAIR 2 VALVE TAMPER VT x x x TESTED: 917/16 TURNS: < 2.5 
01030380 4FL STAIR 2 WATERFLOW WF x x x TESTED: 917/16 TIME:< 90 SEC 
01030381 4FL STAIR 2 VALVE TAMPER VT x x x TESTED: 917/16 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 7FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/7/16 TURNS: < 2.5 
01030388 BFL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030389 BFL 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: 9/6/16 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 1BFL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME:< 90 SEC 
01030407 1BFL 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 19FL STAIR 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 WA TERFLOW 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 STAIR 2 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 STAIR2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030421 25FL STAIR 2 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: 9/6/16 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 STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030436 33FL STAIR 2 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 STAIR 2 WATERFLOW WF x x x TESTED: 9/6116 TIME: < 90 SEC 
01030447 38FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6116 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: 916116 TURNS:< 2.5 
01030452 41 FL STAIR 2 WATERFLOW WF x x x TESTED: 916116 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: 9/6116 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: 916/16 TURNS: < 2.5 
01030460 46FL STAIR 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 STAIR 2 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 STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030468 50FL STAIR 2 WATERFLOW WF x x x TESTED: 916/16 TIME: < 90 SEC 
01030469 50FL STAIR 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030470 51 FL STAIR 2 WATERFLOW WF x x x TESTED: 9/6/16 TIME: < 90 SEC 
01030471 51FL STAIR2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030472 52FL STAIR 2 WATERFLOW WF x x x TESTED: 916/16 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: 9/6116 TURNS: < 2.5 
01030476 54FL STAIR 2 WATERFLOW WF x x x TESTED: 916/16 TIME:< 90 SEC 
01030477 54FL STAIR 2 VALVE TAMPER VT x x x TESTED: 916/16 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: 9/6/16 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 2 VALVE TAMPER VT x x x TESTED: 9/6/16 TURNS: < 2.5 
01030484 PH1STAIR2 WATERFLOW WF x x x TESTED: 9/7/16 TIME:< 90 SEC 
01030485 PH1 STAIR 2 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 WATERFLOW 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 B1 LVL STAIR 2 WATERFLOW WF x x x TESTED: 9/7/16 TIME: < 90 SEC 
01030496 B1 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: 9/7/16 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 STAIR 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 10FL STAIR 6 VALVE TAMPER 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 LVL STAIR #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 MR 81 LVL STAIR 5 VALVE TAMPER VT x x x TESTED: 9/9/16 TURNS: < 2.5 
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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 

Via E-mail: dfshanagher@duanemorris.com 

Dear Mr. Shanagher: 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

November 29, 2016 

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 DBL 
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, 

~e_~~ 
Tom C. Hui, S.E., C.B.O. 
Director 

OFFl.CE 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 • TDDITTY (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 Pan nu, 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 
inc.luded 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. 

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 



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: 
/ ~ . i.w.v 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- arid 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 

OFFICE OF THE DIRECTOR 
1660 Mission Street- San Francisco CA 94103 
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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 Courity 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 fr~m 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, checking 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 appHe-ation 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 T JPA 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. DBl'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 DBl'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 anticipated and planned for during 
design, it has created no known problems for theTower 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, requiring 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, or 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 settlement 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 
inspecU-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 25th. Consequently, 
the HOA asked DBI for a time extension in producing its engineering report, which DBI granted 
with the stipulation that 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 
ow6ers' technical teams that also will be 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 
con$truction 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. 

• Wmking-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 Services 
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 .101A.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 of Building Inspection plan review. The Structural Design Reviewer is distinct from a 
Structural Advisory Committee, which is a formal, public body that the Director may convene regardi.Ilg 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 ofknowledge 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 perfonnance-based design. 
2. Projects incorporating building heights that exceed 240 feet. 
3. Projects incorporating seismic response-history analyses per Chapter 16 of ASCEt-.-*-
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 expe1iise 
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 deterniination. 
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 confonnance 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 final 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: 

Isam Hasenin, 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 Sfyuctures Part 1: 
Provisions and Part 2: Commentary (FEMA 450) 

SEAONC, 1999, Contractual Provisions to Address the Engineer's Liability when Using 
Performance-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 .pdf) 

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 
guidelines, which use non-mandatory language. 
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This bulletin is not written to cover essential facilities. 

For the purposes ofthis Administrative Bulletin, a non-prescriptive seismic design is one that takes exception to one or 
more of the prescriptive requirements of the San Francisco Building Code and Chapter 12 of ASCE/SEI 7-05 and the 
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 taken 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 tinder 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. rn· 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 Criteria shall be included in the general notes of the structural drawings. 

4. SEISMIC DESIGN REQUIREMENTS 

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 U.nder 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 stiffness. Providing a non-prescriptive seismic design 
with minimum strength and stiffness 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. 12.8-5and12.8-6 for the calculation of the Seismic Response Coefficient 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-pres tressed 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 accpunt 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 ofSEAONC'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 ofO .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 perfonnance 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 stiffness representation of any structural element in the code-level evaluation is significantly less than 
the effective linear-elastic stiffness 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 subiected 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 ( 5 0% 
probability of exceedance in 30 years). 

Structural models used in the service-level evaluation shall incorporate realistic estimates of stiffness 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 stiffness 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 "that the current state ofknowledge 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 modifications: 

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. 

1/1/2014 Page 83-5 



AB-083 2013 SAN FRANCISCO BUILDING CODE 

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 for the 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 stiffness properties of reinforced concrete shall consider the effects of cracking and other phenomena on initial 
stiffness. 

Commentary: In addition to cracking, effective stiffness can be affected by other phenomena. These include bond slip, 
yield enetration, tension-shift associated with shear crackin , anel zone deformations, and other effects. 

The effective initial stiffness 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 demandsfor 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 nificant. 

P- effects that include all the building dead load shall be included explicitly in the nonlinear response history analyses. 

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 information, gravity load shall be based on the load combination l .OD+ Lexp, where Dis 
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 stiffuess contribution to the building seismic response shall be represented in the model. 
The foundation strength and stiffuess characterization shall be consistent with the strength and stiffuess 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, stiffuess, 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 
ma over-dam hi her 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 defonnations 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 respopse. 
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 defined as 
nominal strengths, based on expected material properties, multiplied by g= 1. 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 ofRecord 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 proc~dures 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: 

Isam Hasenin, 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 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'mit 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 constrncted 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 lmow so deeply, earthquake preparedness is always a first 
pl'iority, and we must strive for continual improvement. In my time as City Administrator 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. I'm 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 
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 Strnctural Subcommittee immediately 

1 DR. CARL TON B. GOODLEIT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



review ground failure mitigation measmes 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 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 x County of San Francisco 

I 
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From: 
Sent: 
To: 
Cc: 

Subject: 
Attachments: 

Otellini, Patrick (ADM) 
Wednesday, September21, 201611:16AM 
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 wil l 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) SS4-5404 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); Angulo, 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 lette rs attached: 
1) August 10th letter from Senator Feinstein to Mayor Lee 
2) September 9th lette r 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 
Di rector, Legislative & Government Affa irs 
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) <nico le.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 t ransmit 

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 

~ntttll $States ~tnatt 
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:l/felnsteln.senate.gov 

August 10, 2016 

SELECT COMMITTEE ON INTELLIGENCE · VICE CHAIRMAN 
COMMITTEE ON APPROPRIATIONS 
COMMITTEE ON THE JUDICIARY 
COMMITIEE 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 therecentresidential.and commercial density increase fo San 
Francisco, as well as concern about the City's preparedness for a large scale 

seismic ev~nt. 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 
greatlength 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 of these new high buildings, other such buildings 
currently in the construction or review phase, and whether or not they can 
sufficiently survive aJargescale earthquake' without being anchored into bedrock 
should become a fop 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 letter regarding seismic safety of higlHise 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 permit 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 constmction 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 perfonnance
based design to ensure that the building meets the strnctural requirements of the current code. To 
this end, the Department of Building Inspection has already enhanced and clarified their process 
fot· 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 
pdority, 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 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 highMrise 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 measmes 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 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 )'. County of San Francisco 



DIANNE FEINSTEIN 
CALIFORNIA 

Dear Mayor 

~ntteb ~tate~ ~tnatt 
WASHINGTON, DC 20510~0504 

http://fl:iinstsin.son<ite.gov 

September 14, 2016 

SELECT COMMlrTEE ON INTEWGENCE · VICE CHA111MAN 
COMMITTEE ON APPROPRIATIONS 
COMMITTEE ON THE JUDICl/\IW 
COMMITTEE ON RULES ANO ADMINISTRATION 

ank you for your September 9, 2016 respom;e to my August 10, 2016 letter to 

you raising concerns about the reported "sinking and tilting" of the Millennium 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 aU impacted 

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 10:00am 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 • 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 

September20, 2016 

Tom C. Hui 

AARON PESKIN 

Department of Building Inspection, Director 
1660 Mission Street, Sixth Floor 
San Francisco, CA 941.03 

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? o; ~enti----t-o../these inquiries, and I look forward to the September 22 hearing. 

J\aron Peskin 

City Hall • 1 [)r. Carlton B. Goodlett Place• Room 244 •San Francisco, California 94102-4689 • (415) 554-7450 
Fax (415) 554- 7454 • TDDrITY (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 1 O:OOam. 

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 • ( 4 I 5) 554-7450 
Fax (415) 554- 7454 • TDDITTY (415) 554-5227.• E-mail: aaron.peskin@sfgov.org 
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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 orfollow-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. 

Berit r:J J 
() r1vl~ ~)' 

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 Trans bay 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 Trans bay 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 may 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 
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Type of Construction 

Foundation Type 

. Build-ing Code In Effect -

Permit Fi led 

Permit Issued 

TCOs 

CFC Issued 

.. ·. ·-:- .. ·~7--..-··.· .~".. -··- - - - - -·- . . ·-- ·- ... -- .- .-·-·- - -

, ; Erect 58-story 420 
_,:::.!~~jden~lal ~nits -

Type I (Concrete) 
- $i75M _J , - . 

Mat slab with 900+ 14 
inch square piles driven 
down 66-91 feet 

_ ·200_1 CA Build ing Gode 

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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• 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. in 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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Hello Supervisors and others: 

1 lt-Oct·q-~ 
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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. 



BOARD of SUPERVISORS 

City Hall 
1 Dr. Carlton 8. Goodlett Place, Room 244 

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

TDD/TTY No. 554-5227 

MEMORANDUM 

TO: Tom Hui, Director, Department of Building Inspection 

FROM: Erica Major, Assistant Clerk, Government Audit and Oversight Committee, 
Board of Supervisors 

DATE: September 12, 2016 

SUBJECT: HEARING MATTER INTRODUCED 

The Board of Supervisors' Government Audit and Oversight Committee has received 
the following hearing request, introduced by Supervisor Peskin on September 6, 2016: 

File No. 160975 

Hearing on existing building standards in seismic safety zones, including 
infill and waterfront neighborhoods; and requesting the Department of 
Building Inspection to report. 

If you have any comments or reports to be included with the file, please forward them to 
me at the Board of Supervisors, City Hall, Room 244, 1 Dr. Carlton B. Goodlett Place, 
San Francisco, CA 94102. 

cc: 
William Strawn, Department of Building Inspection 
Carolyn Jayin, Department of Building Inspection 



Print Form 

Introduction Form ! . v ... i . '· 
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- • • • .... ..J .. __ , By a Member of the Board of Supervisors or the Mayor 

I hereby submit the following item for introduction (select only one): 
Zill6 SEP -6 p J"illl_!!, S~ll).p 

-br Rlee(i}i{6 date .___=c..=.. ____ _ 

BY ---:------0 1. For reference to Committee. (An Ordinance, Resolution, Motion, or Charter Amendment) 

D 2. Request for next printed agenda Without Reference to Committee. 

IZI 3. Request for hearing on a subject matter at Committee. 

D 4. Request for letter beginning "Supervisor inquires" 

D 5. City Attorney request. 
~-------~ 

D 6. Call File No. from Committee. 

D 7. Budget Analyst request (attach written motion). 

D 8. Substitute Legislation File No. 
~-----~ 

D 9. Reactivate File No . ._I _____ ~ 

D 10. Question(s) submitted for Mayoral Appearance before the BOS on 
~-------------~ 

Please check the appropriate boxes. The proposed legislation should be forwarded to the following: 
D Small Business Commission D Youth Commission D Ethics Commission 

D Planning Commission D Building Inspection Commission 

Note: For the Imperative Agenda (a resolution not on the printed agenda), use a Imperative Form. 

Sponsor(s): 

!Aaron Peskin 

Subject: 

Hearing on Building Standards in Seismic Safety Zones 

The text is listed below or attached: 

Hearing at the Government Audit and Oversight Committee to receive presentations by t ~ Department of Building 
Inspections on existing building standards in seismic safety zones, inclu · 1g infill al w terfront neighborhoods. 

For Clerk's Use Only: 
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