File No. 160975 Committee Item No. 7

Board Item No.

COMMITTEE/BOARD OF SUPERVISORS
AGENDA PACKET CONTENTS LIST

Committee: Government Audit and Oversight Date: October 17, 2018
Board of Supervisors Meeting: Date:
Cmte Board

X  [] Introduction Form
X [] Public Correspondence

OTHER (Click the text below for a direct link to the document)

OCA and DEM Tall Buildings Safety Strateqy Report

DBI Presentation - May 16, 2018

Oath to Witness Ramin Golesorkhi - May 16, 2018

Oath to Witness Derrick Roorda - October 18, 2017

City Admin Memo - July 28, 2017

Simpson Gumpertz & Heqger Report - July 28, 2017

Oath to Witness Hardip Pannu - April 28, 2017

Hardip Pannu Submittal - April 27, 2017

Building Inspection Commission Letter - April 27, 2017

Oath to Witness Jack Mohele - February 2, 2017

Tomio Takeshita Presentation - January 12, 2017

DBI Letter - December 16, 2016

DBI Letters - December 15, 2016

Duane Morris Letter and Exhibits A-H - November 22, 2016

DBI Letter - November 29, 2016

District 3 Supervisor Letters - November 16, 2016

DBI Letter - October 31, 2016

DBI Letter - October 27, 2016

SF Building Code Administrative Bulletins - March 25, 2008

Mavyor Letter - September 9, 2016

City Admin Office Email - September 21, 2016

Office of the Mayor Email - September 21, 2016

District 3 Supervisor Letters - September 20 and 12, 2016

Millennium Litigation Group Letter

Desimone Consulting Engineers Memos

Treadwell and Rollo Memos

Arup North America Memos

DA DR DR RIRI DRI IKIXIX]
O O

Referral FYI - September 12, 2016

Prepared by: _John Carroll Date: _October 12, 2018

Prepared by: Date:



JCarroll
Highlight


TALL BUILDINGS
SAFETY STRATEGY

i dam do e

W

2 2B

i L g
i;—"

i

SRR gy AT —
T i g -




About the Tall Buildings Safety Strategy

The Tall Buildings Safety Strategy was authored by the Applied Technology Council (ATC), a
non-profit whose mission is to provide state-of-the-art, user-friendly engineering resources
and applications for hazard mitigation. ATC convened a team of seismic engineering experts
to address different aspects of the study.

An Executive Panel that included the City Administrator, Chief Resilience Officer, Department
of Building Inspection, Department of Emergency Management, and the Public Utilities
Commission oversaw the study. Key stakeholders representing elected officials, private
engineers and architects, developers, community organizations, and city officials met on two
occasions to receive updates on the study’s progress and provide feedback.

A copy of the recommendations developed from the strategy is available online at:
onesanfrancisco.org/resilient-sf.

The Tall Buildings Safety Strategy adds to San Francisco’s many innovative programs

and initiatives to improve the City’s preparedness and ability to recover in the event of a
major earthquake and strengthens the integrity and resilience of the City’s infrastructure,
neighborhoods, and residents. It follows and considers such leading efforts as the Building
Occupancy Resumption Program (BORP), established to help building owners pre-certify
private post-earthquake inspections and facilitate safe reoccupancy; the Community Action
Plan for Seismic Safety (CAPSS), a report to understand and mitigate earthquake risks; and
the Earthquake Safety Implementation Program (ESIP), a thirty-year work plan and timeline
created in 2011 for implementing CAPSS. It complements the Mandatory Soft Story Program
and Private School Evaluation as initiatives undertaken to evaluate and retrofit our buildings
ahead of the next large earthquake.

Questions about the Tall Buildings Strategy should be directed to Danielle Mieler, Principal
Resilience Analyst, Office of Resiliency and Capital Planning at Danielle.Mieler@sfgov.org or
(415) 554-4540.
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San Francisco Pioneers Nations’s First
Tall Buildings Safety Strategy

We are pleased to share these recommendations from San Francisco’s Tall Buildings Safety
Strategy. A pioneering effort, the Tall Buildings Safety Strategy is the first of its kind in the
country. It represents 14 months of citywide collaboration to close the data gap on San
Francisco’s tall building stock and provide the City with the key information needed to think
collectively and proactively about the seismic safety and resiliency of these highly complex
structures.

Too often, conversations about our vulnerabilities and safety improvements take place as we
learn from the lessons of the most recent disaster. With the Tall Buildings Safety Strategy we
are committing to preparedness as the best step forward in providing for the safety for all
who come to San Francisco to live, work, and visit. We are also positioning ourselves to

react quickly and efficiently as a united, coordinated city to assess the safety of our buildings
after the next big earthquake and to enable reoccupancy and full recovery. In making this
information available to the public, we are partnering with all San Franciscans to prioritize
informed action as our strongest guard against the next big earthquake.

The recommendations of the Tall Buildings Safety Strategy, prepared by seismic engineering
experts of the non-profit Applied Technology Council, stem from a study of the 156 tall
buildings in San Francisco, primarily in the northeast neighborhoods. The recommendations
are also applicable to a wider network of buildings that support similar functions or may share
similar vulnerabilities. The recommendations are presented in this report with the specific
issues they were developed to resolve and with a proposed timeline for implementation.

Though finalization of the Tall Buildings Safety Strategy, including its summary of 16
recommendations, completes a significant undertaking to understand the unique seismic
safety and recovery risks associated with tall buildings and their surrounding neighborhoods,
we know our work is far from done. For San Francisco to maintain its leading position in
seismic safety policy and regulation, we must build on the pioneering efforts of the Tall
Buildings Safety Strategy to include open, public discourse.

We look forward to the critical conversations ahead as we continue to coordinate the efforts
of our City departments and engage our elected officials and residents in supporting a safe,
resilient, and vibrant San Francisco.

Sincerely,
Mary Ellen Carroll

Executive Director of the Department
of Emergency Management

Sincerely,

Naomi Kelly
City Administrator

Tall Buildings Safety Strategy 3
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Introduction

For San Francisco, resilience begins with preparing for recovery. We know an earthquake

is coming. The U.S. Geological Survey (USGS) estimates that we have a 72 percent chance

of a 6.7 magnitude or greater earthquake before 2043. With the recommendations of the

Tall Buildings Safety Strategy, we are building on the City’s Resilient San Francisco plan,
developed in 2016, to advance our innovations in earthquake resilience. The strategy continues
previous work undertaken by the City to understand our unique seismic safety vulnerabilities
and risks.

In 2011, the City of San Francisco developed the Earthquake Safety Implementation Program’s
Workplan 2012-2042 which outlines programs for broad groups of new and existing buildings
throughout the city. In looking ahead, the City recognized that within each broad group,
some buildings would need special attention through exemptions, programmatic solutions, or
specific technical criteria, to make the work feasible.

One such subgroup comprises the city’s “tall buildings.” In tall buildings, difficult exterior
access, multiple tenants and uses within a building, and their sheer size complicate evaluation
and retrofit. Their structural systems preclude generic performance assumptions and
prescriptive engineering solutions. Damage to a tall building can pose risks well beyond

its own footprint. Perhaps most important, San Francisco’s new and existing tall buildings
represent a dominant portion of the City’s business sector, and increasingly contain residents
as well. Their high concentration downtown poses an aggregate risk to neighborhood and
citywide recovery not presented by other building groups.

For these reasons, the City and County of San Francisco contracted in 2017 with the Applied
Technology Council to conduct the first project in the nation to consider the impact of
earthquakes on a city’s tall buildings. The project conducted investigations in seven focus
areas under separate tasks. This document presents a summary of the recommendations. A
report currently under development documents the complete findings and recommendations
of each task. An inventory developed for the project identified 156 buildings, either
constructed or permitted for construction, that are 240 feet or taller and primarily located in
San Francisco’s northeast neighborhood (Supervisorial Districts 3 and 6). Approximately 60
percent of these buildings contain primarily business uses, while the others are predominantly
residential.
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The recommendations presented here flow from a study of these tall buildings but most are
also applicable to a wider set of buildings supporting similar functions or posing similar risks.
Tall buildings, even in downtown San Francisco, are only part of a neighborhood’s building
stock, and from a public policy perspective, their earthquake performance is bound up with
that of the shorter buildings around them.

Each recommended action identifies one or more City departments to lead its
implementation. However, implementation of any new policy is assumed to involve
appropriate coordination with other City departments, outside experts (as needed), and other
stakeholders. Some recommended actions require enactment of legislation by the Mayor

and Board of Supervisors or action by the Building Inspection Commission and can only
commence after these approvals.

Sections 1 through 4 below summarize the findings from the study in issue statements

and describe the associated recommendation to address the issue. Section 5 presents the
recommendations in a table format showing different aspects of each recommendation,
including potential implementation timeframe, relationship to the Workplan 2012-2042, and
City department responsible for implementation.

Tall Buildings Safety Strategy 7









Actions for Reducing Seismic Risk Prior to
Earthquakes - New Buildings

1A. Develop Regulations to Address Foundation and
Geotechnical Issues

Issue: The San Francisco Building Code sets minimum requirements for geotechnical
site investigations and foundation design. Because they are minimum requirements,
they do not fully address all of the geotechnical conditions found in San Francisco.
Over the past several decades, the San Francisco geotechnical community has
developed best practices for geotechnical evaluation and foundation design, but
these are not yet codified. Many of the new tall building developments are challenging
even these best practices due to unique soil conditions, the size and weight of the
new buildings, and the sophisticated site investigation and the analysis approaches
being used to assess overall building behavior, including building response to extreme
earthgquake ground motions.

Recommendation: To help reduce the risk associated with these geotechnical
challenges, the Department of Building Inspection (DBI) should develop an
Administrative Bulletin or Information Sheet (with building code amendments as
needed) with acceptable practices on topics including the following:

e Settlement design and analysis criteria,

* Quality Assurance/Quality Control for foundation systems,

¢ Foundation design and other countermeasures for soil liguefaction and lateral
spreading,

¢ Shoring and dewatering design and analysis criteria,

¢ Lateral earthquake resistance of deep and shallow foundations, and

¢ Site characterization and exploration.

In addition, to strengthen DBI procedures for assessing the completeness of the
foundation and excavation design for tall buildings, two actions are recommended:

¢ Increase DBI’s expertise on geotechnical issues related to tall buildings through
enhanced training and staffing.

e Develop a geotechnical report checklist to help ensure the completeness of the
submitted geotechnical investigation, design, and field monitoring reports.

10
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Issue: San Francisco Building Code requirements for earthquake design, including

the performance-based requirements of Administrative Bulletin 083, Requirements
and Guidelines for the Seismic Design of New Tall Buildings Using Non-Prescriptive
Seismic-Design Procedures, are primarily intended to provide acceptable safety

in extreme earthquakes. Studies conducted in this project estimate that for a tall
building designed to current standards, it might take two to six months to mobilize

for and repair damage from a major earthquake, depending on the building location,
geologic conditions, and the structural and foundation systems. Long downtimes in tall
buildings can have disproportionate harmful effects on residents and businesses in San
Francisco. By the City’s tentative recovery goals, even three months of downtime is
unacceptably long for major employers and other recovery-critical uses.

Recommendation: To shorten downtime in new tall buildings, DBI should develop an
Administrative Bulletin (with building code amendments as needed) that supports the
implementation of the City’s tentative recovery goals and specifies recovery-based
seismic design and construction requirements, including tighter drift limits under
expected ground motions, enhanced design criteria for critical mechanical, electrical,
plumbing, and elevator systems, enhanced detailing requirements for exterior
cladding and interior partition walls, and measures to mitigate externalities that
impede recovery. San Francisco’s Building Occupancy Resumption Program (BORP) is
designed to address some of these externalities (see recommendation 3B). BORP, or a
program like it, should be required for all new tall buildings.

Tall Buildings Safety Strategy
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Actions for Reducing Seismic Risk Prior to

« Earthquakes - Existing Buildings

2A. Apply the Repair Provisions of the San Francisco Existing
Building Code with Respect to Loma Prieta Damage

Issue: The 1994 Northridge earthquake revealed unexpected damage to dozens of
welded steel moment frame structures throughout greater Los Angeles (some of
which were tall; most of which were not). In most cases, the damage did not reveal
itself through obvious damage or noticeable changes under everyday use. Five years
earlier, without the benefit of the lessons later learned in Northridge, San Francisco’s
steel buildings were not systematically inspected for weld damage, which they might
or might not have sustained in the 1989 Loma Prieta earthquake.

Recommendation: As a special case of mandatory seismic evaluation, the City should
apply the inspection, evaluation, and repair provisions of the San Francisco Existing
Building Code as applicable to pre-1989 welded steel moment frames. Criteria for the
work should be based on FEMA 352, Recommended Postearthquake Evaluation and
Repair Criteria for Welded Steel Moment-Frame Buildings. Because the enforcement
would be taking place so long after the damaging earthquake, it would likely benefit
from a special program including notification, guidance to owners and tenants,

and appropriate deadlines. In addition, the program should be open to inspection,
evaluation, and repair work done voluntarily since 1994,

2B. Amend the San Francisco Existing Building Code Triggers
for Alteration and Acquisition Projects

Issue: San Francisco has its own set of code provisions that trigger seismic upgrade
when building alterations exceed a certain scope. However, because these code
provisions apply only when two-thirds of a building’s floors are involved in any
given project, they almost never apply to tall buildings. Therefore, even the most
collapse-prone tall buildings almost never receive the scrutiny intended by the code.
That said, since the retrofit of an occupied tall building is especially expensive and
disruptive, a more aggressive trigger provision could discourage modernization

or tenant improvement. Thus, the San Francisco Existing Building Code’s generic
provisions are problematic for tall and similarly large or complex facilities.

Recommendation: As the San Francisco Existing Building Code is amended to
coordinate with the 2019 California codes, the Building Inspection Commission should
consider revisions that would find the right balance between the trigger and the

14
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triggered scope, perhaps setting a lower trigger that would apply to tall buildings, but
requiring only evaluation and disclosure for most of them; retrofit would be required
only for the most collapse-prone structures. For purposes of resilience and recovery
planning, the triggered evaluation might be required to include an estimate of recovery
time as well as safety.

In addition to triggering seismic evaluation and disclosure when major alterations

are made, the Building Inspection Commission should consider additional triggers
based on when buildings are purchased or leases are renewed. Many federal and state
government agencies, as well as some private institutions, use such acquisition-based
triggers. Understanding that triggered retrofits of tall buildings can be unreasonably
expensive and disruptive, acquisition-based triggers for evaluation only would at

least ensure that buildings are properly valued with respect to the risks they pose to
owners and tenants. For purposes of resilience and recovery planning, the triggered
evaluation might be required to include an estimate of recovery time as well as safety.
Implementation of this recommendation would likely require participation of the Office
of Assessor-Recorder.

2C. Recommend Minimum Levels of Earthquake Insurance or
Other Collateral to Ensure Post-Earthquake Recovery

Issue: Available information suggests that earthquake insurance availability and market
penetration for commercial and residential buildings are low. Furthermore, when
available, the insurance coverage is often limited to a small fraction of the building
replacement cost, raising questions about the ability to repair and recover after a
damaging earthquake. Insurance or other resources to cover losses suffered by the
neighbors of a tall building or costs to the City (for debris removal or emergency
protective measures) are also unclear.

Recommendation: The City should identify potential limitations on the availability

of financial capital after a damaging earthquake and recommend minimum levels of
insurance (or other collateral) for tall building owners to ensure recoverability of their
buildings and the neighboring community.

Tall Buildings Safety Strategy
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2D. Review Requirements for Post-Earthquake Fire
Suppression and Evacuation Systems

Issue: Tall buildings rely on automatic fire suppression systems (typically sprinklers)

to inhibit fire spread and allow time for evacuation. Automatic fire suppression will be
particularly important following a significant earthquake, when risk of fire ignitions
might be higher, and the response time of fire departments might be longer than usual.
Normally, sprinkler systems in high-rise buildings use water from the City’s municipal
system, pressurized with pumps and emergency generators. Recognizing the risk that
the City water supply may be disrupted by an earthquake, the San Francisco Building
Code requires many buildings to have an in-building secondary water supply to
operate the sprinkler system for 30 minutes.

Recommendation: The San Francisco Fire Department (SFFD) and the Department of
Emergency Management (DEM) should coordinate a study to evaluate the adequacy
of automatic fire suppression and occupant evacuation systems in tall buildings

for conditions following a significant earthquake. The study should be coordinated
with other City departments and within the broader context of the San Francisco
Emergency Response Plan to evaluate whether (1) the in-building secondary water
supply for automatic fire suppression in tall buildings is sufficient to inhibit fire spread
and allow safe evacuation, and (2) the building code provisions that rely on elevators
for evacuation during a fire emergency will be effective following an earthquake.

The study should develop requirements and recommendations for the San Francisco
Building Code and Emergency Response Plan to address any significant limitations or
risks that are identified.

16

Tall Buildings Safety Strategy



ACTIONS FOR /|
REDUCING SEISMIC
~ \ RISK FOLLOWING]

\EARTHQUAKES =

|

-} &
A |

/
3
1 i
I |
'-E.J’ 3
}
-

'i

id




Actions for Reducing Seismic Risk Following
« Earthquakes

3A. Develop New Policies and Procedures for Implementing
the State’s Safety Assessment Program

Issue: The Safety Assessment Program (SAP), through which volunteer inspectors
“post” buildings with red, yellow, or green placards, is run by the California Office of
Emergency Services (Cal OES). DBI is charged with implementing San Francisco’s
participation in the program. The SAP procedures and criteria are based on ATC-20,
Procedures for Postearthquake Safety Evaluation of Buildings, and are generic and not
well-suited to complex or recovery-critical facilities, including most tall buildings.

Recommendation: DBI should develop its own procedures suited to San Francisco’s
tall buildings (and otherwise unique building stock) regarding such topics as limits on
exterior-only inspection, limits on rapid evaluation, damage estimates, placard use, and
placard text.

In coordination with its implementation of SAP, DBI should also develop a plan to use
specially qualified SAP volunteers to inspect pre-selected groups of buildings, one of
which might be tall buildings, especially those not covered by BORP. More generally,
the building groups of interest should be related to the City’s adopted recovery goals.
These specially trained and assigned inspection teams would facilitate recovery of
building types with fast recovery goals.

3B. Extend and Improve the Building Occupancy Resumption
Program

Issue: BORP, created by DBI, allows building owners to arrange in advance

for post-earthquake safety inspections using their own contracted inspectors.
Participation is voluntary. DBI approves each participating building’s application and
pre-certifies the owner’s inspection team. Most of the current BORP participants
are downtown office buildings. BORP solves many of the problems associated with
applying the general Safety Assessment Program to tall or otherwise complex or
recovery-critical buildings. To enhance BORP’s effectiveness and to derive the most
value from it, DBI should maintain and update the program.

Tall Buildings Safety Strategy
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Recommendation: DBI should enhance the BORP program with the following:

¢ Conduct simulation-based training to ensure readiness of building staff,
BORP-certified inspectors, and DBI staff.

¢« Update the BORP instructions and procedures to improve consistency and
practicality. In particular, material required for certification by DBI should be
separate from material to be used by the BORP inspection team in the field.

The field material should be organized to align with the ATC-20 evaluation
procedures already adopted by BORP as its standard.

¢ Add specific criteria and pre-earthquake procedures to facilitate implementation
of FEMA 352, Recommended Postearthquake Evaluation and Repair Criteria
for Welded Steel Moment-Frame Buildings, for welded steel moment frame
structures.

* Require BORP for all new tall buildings. The program should be extended through
incentive programs, triggers, and possibly even mandates (see recommendations
1B and 3H) for certain tall or otherwise recovery-critical buildings. The purpose
would be to require at least a basic recovery plan, if not full BORP documentation
and implementation, for a larger set of existing buildings.

¢ Together with ORCP, extend the BORP scope to support functional recovery in
addition to safe reoccupancy. For tall buildings, this might include additional
procedures for individual tenant spaces.

3C. Clarify and Update Roles and Responsibilities Associated
with Post-Earthquake Emergency Response and Safety
Inspection

Issue: Current procedures and practices for post-earthquake emergency response and
safety inspection are inconsistent, and sometimes out of date, regarding the roles of
certain City departments and their interaction with state-level programs and private
sector plans (including BORP).

Recommendation: DEM, in coordination with DBI and Public Works, should update the
Earthquake Annex of the San Francisco Emergency Response Plan regarding activation
of the Cal OES Safety Assessment Program.

DBI and Public Works should also update their SAP and BORP procedures regarding
the division of responsibility and criteria for establishing cordons and barricades, in
coordination with Lifelines Council recommendations for priority transit routes. (See
also recommendation 3G.)

Tall Buildings Safety Strategy 19



3D. Update and Amend the San Francisco Existing Building
Code Triggers for Repair Projects

Issue: San Francisco has pioneered a number of code provisions for existing buildings.
As the state code catches up, the San Francisco Existing Building Code has fallen

out of coordination. Specifically, the San Francisco Existing Building Code triggers
seismic upgrade based on the extent of earthquake damage. For most buildings,

the requirements are rational, but for larger structures, the requirement can become
disproportionately expensive and disruptive; if repairs to many large buildings are
triggered, the aggregate impact can affect the City’s overall recovery. San Francisco’s
code amendments might exacerbate the problem by not allowing use of reduced loads
typical for retrofits.

Recommendation: As the 2019 California code becomes effective, DBI should take the
opportunity to update its traditional amendments and coordinate them with the state
code.

Regarding repair-triggered retrofits, ORCP, together with appropriate Building
Inspection Commission committees, should investigate whether San Francisco should
relax its code provisions for certain buildings, especially regarding the “substantial
structural damage” trigger. The study should consider typical San Francisco buildings,
ideally with a scenario that considers the effects of multiple buildings on downtown
recovery.

3E. Update Administrative Bulletin 099 and Clarify its
Application to Tall Concrete Structural Systems

Issue: Administrative Bulletin (AB) 099, Post-Earthquake Repair and Retrofit
Requirements for Concrete Buildings, supplements the San Francisco Existing Building
Code by implementing FEMA 306, Evaluation of Earthquake Damaged Concrete and
Masonry Wall Buildings, published in 1998. Many of AB-099’s references are due for
updates. Further, while AB-099 applies to all concrete buildings, some of its provisions
might prove difficult to apply to tall buildings.

Recommendation: DBl should update AB-099 to coordinate with newer building
code provisions and reference standards. DBI should also develop a commentary to
the updated AB-099 to guide its application to tall and otherwise complex concrete
buildings.

20
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3F. Develop a New Administrative Bulletin for
Post-earthquake Inspection and Evaluation of Welded Steel
Moment Frames

Issue: Many of San Francisco’s tall buildings have welded steel moment frames as their
structural systems. FEMA 352, Recommended Postearthquake Evaluation and Repair
Criteria for Welded Steel Moment-Frame Buildings, was developed after the 1994
Northridge earthquake specifically for this structure type, but it is not fully referenced
by San Francisco codes and procedures.

Recommendation: DBI should develop an Administrative Bulletin to implement FEMA
352. If code amendments are necessary, DBI should work with the Mayor, Board of
Supervisors, and the Building Inspection Commission to approve them.

For post-earthquake safety evaluation, the recommended Administrative Bulletin
should clarify the procedures and criteria that DBI will accept in coordination with
Rapid and Detailed Evaluations using ATC-20. (As noted in recommendation 3B, FEMA
352 is already allowed by BORP, but the program procedures are incomplete regarding
its use, so the recommended AB could address that shortcoming as well.)

For post-earthquake application of upgrade triggers, just as AB-099 supplements the
San Francisco Existing Building Code for concrete buildings, a similar bulletin should
be developed for welded steel moment frames, which are even more common in San
Francisco’s tall buildings.

3G. Create Protocols and Procedures for Establishing Cordons
around Damaged Buildings

Issue: Cordons or barricades are often needed to protect the areas around a damaged
building. The cordoned area is generally based on the perceived level of damage and
the risks posed by potential aftershocks, wind loading, time-dependent creep effects,
or other factors. While cordons may be required around buildings of any height, the
disruptive implications of current generic guidance for cordon distance increase
dramatically with building height, potentially leading to unnecessary closure of
neighboring buildings and infrastructure.

Tall Buildings Safety Strategy
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Recommendation: Public Works, in coordination with DBI (see recommendation 3C)
should develop protocols and procedures for cordoning around damaged buildings.
The procedures should be based on current practices but should also account for
tall building effects on neighborhood safety and recovery, as well as new information
regarding aftershock risks and early warning.

3H. Require Existing Buildings to File Recovery Plans

Issue: Because aggressive retrofit triggers and mandates can be unreasonably
expensive and disruptive for occupied tall buildings, thorough recovery planning is a
more feasible alternative. BORP can facilitate recovery in a lightly damaged building,
but as a voluntary program, it is not used widely enough to improve the recovery of a
whole neighborhood like San Francisco’s downtown, where the City’s tall buildings are
most densely clustered.

Recommendation: ORCP, in coordination with DBI, should identify buildings critical
to the City’s recovery and mandate the filing of building information, and possibly a
basic recovery plan, with the City. The building information would enhance existing
databases and inform the City’s response and recovery planning, and the building-
specific recovery plan would be a way of extending the benefits of BORP without
requiring ongoing expense from owners.

22
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Actions to Improve the City’s Understanding of

=« Its Tall Building Seismic Risk

4A. Maintain and Expand the Database of Tall Buildings

Issue: This project compiled a database with information about all buildings 240 feet
or taller, either constructed or currently permitted for construction, in San Francisco.
The database includes information on building location, height, occupancy, age,
construction material, structural system, year of retrofit, and foundation type. Prior to
the creation of this database, the City had no centralized, searchable repository with
this information about all tall buildings in its jurisdiction. Following the completion of
this project, the City will need to develop a mechanism for maintaining or expanding
the database.

Recommendation: As the owner of the database, the ORCP should work with DataSF
and DBI to maintain and expand the tall building database. Specific recommended
actions include:

¢ Develop mechanisms for harvesting building data from building permits or
inspections administered by DBI or other agencies. For example, San Francisco
Existing Building Code Chapter 4E will yield information on building facades as
the provisions are implemented over the coming years.

* Make the database available for public review and use. This will encourage
updates by building owners and will facilitate use of the data in studies to
promote recovery and resilience planning.

¢ Expand the database to include the following:

* All buildings taller than 75 feet. As described in the project report, the
240-foot height criterion for the initial database was somewhat arbitrary.
To the extent that the San Francisco Building Code imposes elevator, fire
safety, and other requirements on high-rise buildings defined as those taller
than 75 feet, it would be useful to expand the database to include at least
all buildings above this height.

» Specific building uses by industry or employment sector. The data should
be coordinated with development of the City’s overall recovery goals.
Ideally, similar data for non-tall buildings serving those same recovery
functions would also be compiled, allowing a better understanding of the
tall building effects in terms of neighborhood and citywide recovery.

* Foundation type of any building on a site mapped as susceptible to
liquefaction.

24
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4B. Develop a Comprehensive Recovery Plan for the
Financial District and Adjacent Neighborhoods

Issue: The present study addresses the effect of tall building damage on the tall
buildings themselves and, to a lesser extent, on the downtown neighborhoods
where tall buildings are densely clustered and on the City overall. But it does not
explicitly address the likely interactions between the tall buildings, the non-tall
buildings that still comprise most of downtown, and the critical infrastructure that
serves the neighborhood. Nor does it explicitly consider resource demands and
capacities of the businesses, residents, workers, and other stakeholders.

Recommendation: A separate recovery plan, drawing on the present study’s
findings, would bring these ideas together in a practical way to support a
neighborhood and its functions, as opposed to just individual buildings with certain
characteristics. An interim recovery plan, which should be developed by the City
Administrator, would need to make many assumptions. This should be followed

by a more thorough recovery study to confirm or correct those assumptions

and to fill in the most critical knowledge gaps. Such a study would address the
combined effects of tall buildings, non-tall buildings, and infrastructure, including
liquefaction effects. The study would develop a recovery curve estimating the level
of immediate functional loss and the extent of reoccupancy and recovery over time
following one or more scenario earthquakes.

The recovery plan should consider developing alternative habitability standards for
tall buildings. In 2012, SPUR recommended relaxing normal habitability standards
during post-earthquake recovery, gradually returning to a state of normalcy. But
the SPUR recommendations were developed primarily for houses and wood-frame
apartment buildings. Tall buildings, by contrast, rely on sophisticated systems

for heating, ventilation, air-conditioning, elevators, and fire suppression, so the
SPUR recommendations will not apply. DEM, together with ORCP, should develop
alternative recovery-phase habitability standards for tall buildings, considering
minimum requirements for fire barriers, suppression and safety systems, vertical
transportation, water services, and electricity.

Tall Buildings Safety Strategy
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Summary Tables

Table 1 presents the recommendations in terms of potential implementation timeframes. Table
2 relates the recommendations to relevant tasks in Workplan 2012-2042. In some cases, this
tall building study identified additional programs and initiatives not detailed in Workplan
2012-2042. In others, the tall building recommendations identify specific technical criteria,
exemptions, or programmatic solutions suitable for tall and similarly complex buildings, even
relaxing some of the Workplan’s broad directives. Table 3 presents the recommendations in
terms of City departments responsible for implementation.

Table 1: Implementation Timeframe

SHORT- MID- LONG-

Recommended Action TERM TERM TERM

1. Actions for Reducing Seismic Risk Prior to Earthquakes - New Buildings

1A. Develop Regulations to Address Foundation and Geotechnical
Issues

* Training and checklist

* Develop Geotechnical Regulations

1B. Establish Performance-Based Seismic Design Standards

2. Actions for Reducing Seismic Risk Prior to Earthquakes - Existing
Buildings

2A. Enforce the Repair Provisions of the San Francisco Existing
Building Code with Respect to Loma Prieta Damage

2B. Amend the San Francisco Existing Building Code
e Alteration triggers

e Acquisition triggers

2C. Require Minimum Levels of Earthquake Insurance to Ensure
Recovery

2D. Increase Local Water Supply for Automatic Fire Suppression
Systems in Tall Buildings
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Table 1: Implementation Timeframe

SHORT- MID- LONG-

Recommended Action TERM TERM TERM

3. Actions for Reducing Seismic Risk Following Earthquakes

3A. Develop New Policies and Procedures for Implementing the
State’s Safety Assessment Program

3B. Extend and Improve the Building Occupancy Resumption
Program

* Conduct simulation-based training
e Update procedures

* Extend program

3C. Clarify and Update Roles and Responsibilities Associated with
Post-Earthquake Emergency Response and Safety Inspection

3D. Update and Amend the San Francisco Existing Building Code

3E. Update Administrative Bulletin 099 and Clarify its Application
to Tall Concrete Structural Systems

3F. Develop a New Administrative Bulletin for Post-earthquake
Inspection and Evaluation of Welded Steel Moment Frames

3G. Create Protocols and Procedures for Establishing Cordons
Around Damaged Buildings

3H. Require Existing Buildings to File Recovery Plans

4. Actions to Improve the City’s Understanding of its Tall Building Seismic
Risk
4A. Maintain and Expand the Database of Tall Buildings

4B. Develop a Comprehensive Recovery Plan for the Financial
District and Adjacent Neighborhoods

Footnotes for Table 1: Short-term actions can be started with essentially no additional study
and completed without a legislative process. Typical examples include administrative updates,
development of Administrative Bulletins, and initiatives requiring only nominal inter-de-
partmental coordination. Mid-term actions can normally be completed without substantial
additional study and without a legislative process but are expected to involve substantial
input from multiple stakeholder groups. Long-term actions are expected to require substantial
additional technical study or a legislative process.
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Table 2: Relationship of Recommended Actions to ESIP Workplan
2012-2042 Tasks

ESIP Workplan

Recommended Action
2012-2042 Task

1. Actions for Reducing Seismic Risk Prior to Earthquakes - New Buildings

1A. Develop Regulations to Address Foundation New action
and Geotechnical Issues

1B. Establish Performance-Based Seismic Design B.6.a. Update code for new buildings to
Standards reflect desired performance goals

2. Actions for Reducing Seismic Risk Prior to Earthquakes - Existing
Buildings

2A. Enforce the Repair Provisions of the San B.4.b Develop post-earthquake repair and
Francisco Existing Building Code with Respect retrofit standards
to Loma Prieta Damage

2B. Amend the San Francisco Existing Building C.l.a Mandatory evaluation on sale or by
Code deadline
C.1.b Evaluation of buildings retrofitted
prior to 1994 or building to non-conforming
performance standards

C.2.a Mandatory retrofit of older non-ductile
concrete residential buildings

C.2.d Mandatory evaluation and retrofit
of pre-1994 welded steel moment frame
buildings

C.2.e Mandatory evaluation and retrofit of
other low-performance buildings

2C. Require Minimum Levels of Earthquake A.1.b Provide information and assistance
Insurance to Ensure Recovery about insurance

2D. Increase Local Water Supply for Automatic A.6.i Study fire-related earthquake resilience
Fire Suppression Systems in Tall Buildings topics

3. Actions for Reducing Seismic Risk Following Earthquakes

3A. Develop New Policies and Procedures for A.4.f Update post-earthquake inspection
Implementing the State’s Safety Assessment (ATC-20) policies and procedures
Program

3B. Extend and Improve the Building Occupancy B.l.b Develop non-structural upgrade
Resumption Program program for businesses
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Table 2: Relationship of Recommended Actions to ESIP Workplan
2012-2042 Tasks

Recommended Action ESIP Workplan
2012-2042 Task

3C. Clarify and Update Roles and Responsibilities Procedural update
Associated with Post-Earthquake Emergency
Response and Safety Inspection

3D. Update and Amend the San Francisco B.4.b Develop post-earthquake repair and
Existing Building Code retrofit standards

3E. Update Administrative Bulletin 099 and A.4.d Adopt disproportionate damage trigger
Clarify its Application to Tall Concrete Structural B.4.b Develop post-earthquake repair and
Systems retrofit standards

3F. Develop a New Administrative Bulletin for 3F. Develop a New Administrative Bulletin for
Post-earthquake Inspection and Evaluation of Post-Earthquake Inspection and Evaluation of
Welded Steel Moment Frames Welded Steel Moment Frames

A.4.d Adopt disproportionate damage trigger
B.4.b Develop post-earthquake repair and
retrofit standards

3G. Create Protocols and Procedures for Program update, new action
Establishing Cordons Around Damaged

Buildings

3H. Require Existing Buildings to File Recovery B.1.b Develop non-structural upgrade
Plans program for businesses

4. Actions to Improve the City’s Understanding of its Tall Building Seismic
Risk

4A. Maintain and Expand the Database of Tall A.2.b Adopt facade maintenance regulations
Buildings

4B. Develop a Comprehensive Recovery
Plan for the Financial District and Adjacent
Neighborhoods

A.4.a Develop and adopt Shelter-in-Place
policies and procedures

B.2.b Mandatory evaluation of 5+ dwelling
unit residential buildings and hotels/motels
C.2.b Mandatory evaluation and retrofit of
critical stores, suppliers, and service providers
C.2.c Mandatory evaluation and retrofit

of larger (over 300 occupants) assembly
buildings

Footnote to Table 2: The Earthquake Safety Implementation Program (ESIP) Workplan
2012-2042 was published by the City and County of San Francisco in 2011 as a result of the
Community Action Plan for Seismic Safety (CAPSS) in response to Mayor Newsom’s Executive
Directive 10-02.
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Table 3: Responsible Department

Recommended Action

BIC
DATASF
DBI
DEM
Public
Works
OAR
ORCP
SFFD

1. Actions for Reducing Seismic Risk Prior to Earthquakes - New Buildings

1A. Develop Regulations to Address Foundation
and Geotechnical Issues

1B. Establish Performance-Based Seismic Design
Standards

2. Actions for Reducing Seismic Risk Prior to Earthquakes - Existing
Buildings

2A. Enforce the Repair Provisions of the San
Francisco Existing Building Code with Respect
to Loma Prieta Damage

2B. Amend the San Francisco Existing Building
Code

2C. Require Minimum Levels of Earthquake
Insurance to Ensure Recovery

2D. Increase Local Water Supply for Automatic
Fire Suppression Systems in Tall Buildings

3. Actions for Reducing Seismic Risk Following Earthquakes

3A. Develop New Policies and Procedures for
Implementing the State’s Safety Assessment
Program

3B. Extend and Improve the Building Occupancy
Resumption Program

3C. Clarify and Update Roles and Responsibilities
Associated with Post-Earthquake Emergency
Response and Safety Inspection

3D. Update and Amend the San Francisco
Existing Building Code
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Table 3: Responsible Department

Recommended Action

BIC
DATASF
DBI
DEM
Public
Works
OAR
ORCP
SFFD

Systems

Buildings

Plans

Risk

Buildings

Neighborhoods

3E. Update Administrative Bulletin 099 and
Clarify its Application to Tall Concrete Structural

3F. Develop a New Administrative Bulletin for
Post-earthquake Inspection and Evaluation of
Welded Steel Moment Frames

3G. Create Protocols and Procedures for

Establishing Cordons Around Damaged

3H. Require Existing Buildings to File Recovery

4. Actions to Improve the City’s Understanding of its Tall Building Seismic

4A. Maintain and Expand the Database of Tall

4B. Develop a Comprehensive Recovery
Plan for the Financial District and Adjacent

Footnote to Table 3:

Abbreviation Representative Organization
BIC Building Inspection Commission

DATASF Data SF

DBI Department of Building Inspection

DEM Department of Emergency Management
OAR Office of Resilience and Capital Planning
ORCP Office of Assessor-Recorder

SFFD San Francisco Fire Department

Tall Buildings Safety Strategy
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Tall Buildings Safety Strategy

Stakeholders

Interest Group

Representative Organization

Board of Supervisors

Private Engineers and Architects

Developers

Business
Real Estate

Community and Non-profit Organizations

City and County of San Francisco Staff

District 3

District 6

DBI Code Advisory Committee

Heller Manus Architects

Building Inspection Commission

HOK

Maffei Structural Engineering

BXP

SEAONC AB 82/83 Code Advisory Committee
Fennie+Mehl Architects

San Francisco Apartment Owners Association
Tishman Speyer

Boston Properties

San Francisco Chamber of Commerce
Real Estate Advisory Services

SPUR

BOMA

The East Cut Community Benefit District
Department of Building Inspection

Real Estate Division

Department of Emergency Management
Planning Department

Fire Department

SFPUC

Public Works

Office of Resilience and Capital Planning

Tall Buildings Safety Strategy
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Presented in Commlttee May 16, 2018

TaII Bundmgs Update

Ronald Tom
Assistant Director, DBl
City Hall, Room 250 — May 16, 2018




DBI has made several
advancements in its ongomlg
commitment to improve Tal
Building (=240’) safety and
regulation.

AB-082 & AB-083 (originally
issued in 2008) provide _
requirements for Tall Buildings in
addition to the Building Code.

Separate from the projrect’s
engineers of record, 3™ party
Structural Design Reviewers are
hired for structural, geotechnical
and geological review to advise
the design team & DBI.




SAN FRANCISCO

BUILDING INSPECTION

Tall Buildings in San Francisco

Tall buildings remain rare in San Francisco, representing less than 1 percent
of the city’s more than 200,000 building stock. 3



SAN FRANCISCO

BUILDING INSPECTION

City and County of San Francisco

« |nformation Sheet No. S-18 issued: g il
Interim Guidelines & Procedures for
Structural, Geotechnical, & Seismic
Hazard Engineering Design Review - ke

SUBJECT : Stuclural and Geotechnical

Edwin M. Lee, Mayor
Tom C. Hul, 8.E,, C.B.O,, Director

for New Tall Buildings. " e P e S il
«  All peer review appointments are i m;fm"““"ﬂ"“w‘;m“""

REFERENCE + 2016 San Francisco Building Cod (SFBC)

nOW made by DBI- ﬁggggnoqd merl'd nd G Idell s for IheSDllITll mlg of New Tall

Bulldings using Non-Prescriplive Sel I mic-Design Procedures

- The Engineering Design Reviewers o e e S o

ma;
uu‘deh s for fulure lall bulidlng (oly in Sar i Th|l sheet provides Interim

are nOW compensated by DBI and and p and clarfy AB.062 and AB-083.

For the purpose of this information shaet, 1all buildings are defined hare as buildings 240 feet or faller.

costs are recovered th rough fees. T

and/or liquefaction zones, as defined by the California Seismic Hazard maps, including projects under
review before the foundation addendum is issued, or at the Direclor's discretion.

DISCUSSION

- TWO g eOteCh n ical e n g i n ee rS a re (A) Qualification, Sela::!lon and Scope of Review for Geotechnical Reviewers:
required for projects in the city’s L e e s i s o

bedrock. Only one Geotechnical Reviewer Is required for a project that will anchor piles/piers to
bedrock.

SOfteSt SO”S unleSS the foundation il A qualfi wer for i De:&gnRevi(ngETeamsshnlllieaGeolechnvlaahl

Eng (GE) sgil rudlnCaHomlao aCi il

)
reaCh eS bed rOCk_ P who will meet with the Engineer of Record and

Tunhnlcnl Snrvlcls Dlvlslon
Misslon 0 CA 94103
Offica (41!)55!-0105 FAX(“E)GSI-MN www.sfdbl.org




December 201>

Information
Sheet S-18:
requires
monitoring data
reports for a
duration of 10

years, submitted

to DBI annually.

February 201 8>

Completed
and posted
a pre-
qualified list
of experts to
serve on
future peer
review
panels.

April 2018 >

Received
SEAONC
Board of
Directors’
Recommenda-
tions for AB-

. 082, Next,

prepare for
BIC approval




SAN FRANCISCO

BUILDING INSPECTION

301 Mission Seismic
Safety Committee —

Office of the City
Administrator

Applied Technology
Council — Tall
Buildings study



’=|,  Close Monitoring

o July 2017 expert
engineering report
Structural Safety Review of
Millennium Tower of 301
Mission, and Feb. 4, 2018
follow-up report find that
settlement/tilt do not
adversely affect the
building’s structural safety.

« DBI inspectors conduct life
safety inspections every 6
months. Next one is
scheduled for June/July
2018



Permits

* Three permits issued to the building developer to conduct
exploratory work to determine existing conditions and
collect concrete core samples

= shoring wall
= mat foundation
= pbasement wall of the podium structure

« Work started on 2 permits with several inspections
conducted by DBI



SAN FRANCISCO

BUILDING INSPECTION

Current and Next Steps

‘ R <
: PUBLIC :
B WORKS

SAN FRANCISCO

¢ DEPARTMENT OF
. BUILDING INSPECTION

Owners/Contractors  :  Departmentof  : Engineerof Record : DBI
v" Develop plan and Public Works O Hired by the Reviews/issues
obtain permits to v lssues permits property owner exploratory test permits
perform exploratory - to drill test : QO Evaluates within the building for
testing for possible borings in the micropile strategy . possible retrofit plan;
retrofit design : publicrightof QO Develops retrofit : Assembles peer review
- way . design and plan, . to analyze engineer of
: . applies for and . record’s retrofit plan
obtains permits .
needed



Thank You!

Ronald Tom, Assistant Director, DBI
ronald.tom@sfgov.org




Board of Supervisors
City and County of San Francisco

Government Audit and Oversight Committee
May 16, 2018 & 10:00 a.m.
Ramin Golesorkhi

Prepare to affirm this oath by raising your right hand, and
affirm by saying “I Do.”

“You do solemnly state that the testimony you may give in the
hearing now pending before this Government Audit and
Oversight Committee, of the San Francisco Board of
Supervisors, in the City and County of San Francisco, shall be
the truth, the whole truth, and nothing but the truth.”

‘When recalling the witness:

“Mr. Golesorkhi, I will remind you, you have been previously
placed under oath and remain so. Please take the lectern, and
restate your name for the record.”

Civil Procedure Oath to Witness
(Chapter Law 688, Statutes of 2000)
Dated: April 18, 2018



PROOF OF SERVICE

I, Pamela Cheeseborough, declare as follows:

I am a citizen of the United States, over the age of eighteen years and not a party to the
above-entitled action. I am employed at the City Attorney’s Office of San Francisco, 1 Dr.
Carlton B. Goodlett Place, City Hall, Room 234, San Francisco, CA 94102.

On May 3, 2018, I served the following document(s):

SUBPOENA DUCES TECUM FOR RAMIN GOLESORKHI
[MAY 16,2018 APPEARANCE]

BOARD OF SUPERVISOR’S MOTION NO. M18-036 RE ISSUANCE OF SUBPOENA
on the following persons at the locations specified:

Steven G. Madison

Quinn Emanuel Urquhart & Sullivan, LLP
865 South Figueroa Street, 10th Floor

Los Angeles, CA 90017

in the manner indicated below:

Il BY PERSONAL SERVICE: I sealed true and correct copies of the above documents in addressed
envelope(s) and caused such envelope(s) to be delivered by hand at the above locations by a professional
messenger service. A declaration from the messenger who made the delivery [_] is attached or [ ]
will be filed separately with the court.

X BY OVERNIGHT DELIVERY: I sealed true and correct copies of the above documents in

' addressed envelope(s) and placed them at my workplace for collection and delivery by overnight courier
service. I am readily familiar with the practices of the San Francisco City Attorney's Office for sending
overnight deliveries. In the ordinary course of business, the sealed envelope(s) that I placed for collection
would be collected by a courier the same day.

] BY ELECTRONIC MAIL: Based on a court order or an agreement of the parties to accept
electronic service, I caused the documents to be sent to the person(s) at the electronic service address(es)
listed above. Such document(s) were transmitted via electronic-mail from the electronic address:
first.last@sfgov.org [_] in portable document format ("PDF") Adobe Acrobat or [ ] in Word document
format. OR

] BY ELECTRONIC MAIL: Based on a court order or an agreement of the parties to accept

electronic service, I caused the documents to be served electronically through File & ServeXpress or
TrueFiling in portable document format ("PDF") Adobe Acrobat.

I declare under penalty of perjury pursuant to the laws of the State of California that the
foregoing is true and correct.

: )
Executed May 3, 2018, at San Francisco, Cahfomlp/ /
J: J/‘f / ‘

Parnela Cheeseborough
7




City Hall
1 Dr. Carlton B. Goodlett Place, Room 244
San Francisco 94102-4689
Tel. No. 554-5184
Fax No. 554-5163
TDD/TTY No. 554-5227

BOARD of SUPERVISORS

SUBPOENA
To:  Ramin Golesorkhi
C/O Langan
555 Montgomery Street
Suite 1300

San Francisco, CA 94111-2517

Pursuant to Section 16.114 of the San Francisco Charter and California Government
Code Sections 25170 and 37104, the San Francisco Board of Supervisors hereby
commands you to appear at 10:00 a.m. on May 16, 2018 at the following location:

City Hall

1 Dr. Carlton B. Goodlett Place
Legislative Chamber, Room 250
San Francisco, CA 94102

e To provide oral information and respond to questions regarding your
participation in and knowledge regarding the design, geotechnical analysis,
engineering, and peer review for the projects at 301 Mission Street and 80
Natoma Street in San Francisco; and

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

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

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

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

Date: 5’! 2- { 19 BYI‘A‘»'FQ—-M%

,?z'\gela Calvillo, Clerk of the Board



City and County of San Francisco : City Hall

1 Dr. Carlton B. Goodlett Place
- San F; isco, CA 94102-4689
Certified Copy .
Motion

180249 [ Issuance of Subpoena Duces Tecum - Ramin Golesorkhl 1
Sponsor: Peskin
Motion directing the Clerk of the Board of Supemsors to issue a subpoena duces
tecum to Ramin Golesorkhi, requiring him o appear at the Government Audit &
Oversight Committee on April 4, 2018, at 10:00 a.m., to provide oral information at
the hearing of File No. 160975 and respond to questions regarding the design,
geotechnical analysis, engineering, and peer review for the projects at 301 Mission
Street and 80 Natoma Street; and requiring him to produce documents,
correspondence, records, and other materials in his posseSSIon related to that
project.

3/20/2018 Board of Supervisors - APPROVED
Ayes: 10 - Breed, Cohen, Fewer, Kim, Ronen, Safai, Sheehy, Stefani, Tang and Yee
Excused: 1 - Peskin .

‘ STATE OF CALIFORNIA CLERK'S CERTIFICATE
CITY AND COUNTY OF SAN FRANCISCO | g0 hereby certify that the foregoing Motion-
) is a full, true, and correct copy of the original
thereof on file in this office.

IN WITNESS WHEREOQOF, | have_ hereunto
set my hand and affixed the offical seal of
the City and County of San Francisco.

May 01, 2018
Date -

City and County of San Francisco Page 1 PBrinted at 9:56 am on 5/1/18
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FILE NO. 180249 MOTION NO. M18-036

[Issuance of Subpoena Duces Tecum - Ramin Golesorkhi]

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

| tecum to Ramin Golesorkhi, requiring him to appear at the Government Audit &

Oversight Committee on April 4, 2018, at 10:00 a.m., to provide oral information at the
hearing of File No. 160975 and respond to questions regarding the design,
geotechnical analysis, engineering, and peer review for the projects at 301 Mission
Street and 80 Natoma Street; and requiring him to produce documents,

correspondence, records, and other materials in his possession related to that project.

WHEREAS, News accounts in August 2016 revealed that the high-rise building at 301
Mission Street, commonly known as the Millenm‘ﬁm Tower, was settling differentially at double
the anticipated amount predicted for the entire life of the project, and has sunk a total of 17
inches since its 2009 completion; and

WHEREAS, Recent legal filings indicate that the 60-story Millennium Tower, which
upon its completion in 2009 was the tallest concrete structure on the west coast, as well as
the tallest residential building west of Chicago, will tilt another ten inches to the west by 2019;
and

WHEREAS, A shorter and less heavy project at 80 Natoma Street with a similar rhat
foundation was ultimately halted as a result of experts’ concerns about the structure’s
performance during a seismic event; according to a legal declaration in October 2004; and

WHEREAS, Mr. Golesorkhi previously served as a Principal at the geotechnical firm
Treadwell & Rollo from 1995 to 2014 where he led the geotechnical analysis and developed
soil reports for both the 301 Mission Street and 80 Natoma Street projects, ultimately

concluding that both projects would only sink a few inches over the life of both projects; and

Supervisor Peskin
BOARD OF SUPERVISORS : Page 1
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WHEREAS, Mr. Golesorkhi's 2001 soil report on 301 Mission Street contained
acknowledgements that the Millennium Towér could sink as much as an inch during a seismic
event and that the soil underneath its foundation was and is “susceptible to liquefaction;” and

- WHEREAS, The 301 Mission Street project was known by the geotechnical engineers
at Treadwell & Rollo to be a bigger and heavier building with the same foundation on worse
soil as the halted 80 Natoma project; and

WHEREAS, Supervisor Aaron Peskin, Member of the Government Audit and Oversight
Committee, has requested that Mr. Golesorkhi attend a hearing of the Committee to respond
to questions regarding his intimate knowledge of the 301 Mission and 80 Natoma Street
projects and provide the Committee with relevant records in his possession, but Mr.
Golesorkhi has not yet indicated his willingness to participate; and

WHEREAS, A draft subpoena requiring Mr. Golesorkhi to attend a hearing of the
Committee and to produce documents is on file with the Clerk of the Board of Supervisors in
File No. 180249; now, therefore, be it

MOVED, That pursuant to its authority under Charter, Section 16.114, and Government
Code, Sections 25170 and 37104, the Board of Supervisors hereby directs the Clerk of the
Board to issue a subpoena duces tecum in substantially the form and substance of the drait
subpoena referenced above, requiring Mr. Golesorkhi to (1) attend the Government Audit and
Oversight Committee meeting at 10:00 a.m. on April 4, 2018, to provide oral information and
respond to questions regarding his participation in and knowledge regarding the design,
geotechnical analysis, engineering, and peer review for the projects at 301 Mission Street and
80 Natoma Street in San Francisco; and (2) produce and permit inspection and copying of all

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

Supervisor Peskin
BOARD OF SUPERVISORS Page 2
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FURTHER MOVED, That the Clerk of the Board of Supervisors, in consultation with the

City Attorney, may amend the draft subpoena prior to issuing it, consistent with the direction in

this Motion; and, be it

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

Oversight Committee may in their discretion modify the time and date éet forth in the
subpoena, and may reissue the subpoena with a modified time and date, in order to

accommodate Mr. Golesorkhi’'s and the Committee’s schedules,

Supervisor Peskin
BOARD OF SUPERVISORS

Page 3




City and County of San Francisco City Hall
1 Dr. Cariton B. Goodlett Place

Tails . San Francisco, CA 941024689

Motion: M18-036

File Number: 180249 Date Passed: March 20, 2018

Motion directing the Clerk of the Board of Supervisors to issue a subpoena duces tecum to Ramin
Golesorkhi, requiring him to appear at the Government Audit & Oversight Committee on April 4,
2018, at 10:00 a.m., to provide oral information at the hearing of File No. 160975 and respond to
questions regarding the design, geotechnical analysis, engineering, and peer review for the projects
at 301 Mission Street and 80 Natoma Street; and requiring him to produce documents,
correspondence, records, and other materials in his possession related to that project.

March 20, 2018 Board of Supervisors - APPROVED

Ayes: 10 - Breed, Cohen, Fewer, Kim, Ronen, Safai, Sheehy, Stefani, Tang and
Yee
Excused: 1 - Peskin

File No. 180249 I hereby certify that the foregoing Motion
was APPROVED on 3/20/2018 by the Board
of Supervisors of the City and County of
San Francisco.

A0 pgudds

Angela Calvillo
Clerk of the Board

City and County of San Francisco Page 6 Printed at 1:49 pm on 3/21/18



Tracking: UPS Page 1 of 1
Proof of Delivery

Close Window

Dear Ctjstomer,
This notice serves as proof of delivery for the shipment listed below.

Tracking Number: 1ZR3773V1339335192
Service: UPS Next Day Air Saver®
Weight: 30lb
Shipped/Billed On: 05/03/2018
Delivered On: 05/04/2018 12:32 P.M.
Delivered To: LOS ANGELES, US
Received By: CURTIS

Left At: Mail Room

Thank you for giving us this opportunity to serve you.
Sincerely,

UPS

Tracking results provided by UPS: 05/07/2018 2.03P.M. ET

https://wwwapps.ups.com/WebTracking/processPOD?Requester=&tracknum=1ZR3773V1339335192&ref... 5/7/2018
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Board of Supervisors
City and County of San Francisco

Government Audit and Oversight Committee
October 18,2017 ¢ 10:00 a.m.
Derrick Roorda

Prepare to affirm this oath by raising your right hand, and
affirm by saying ‘I Do.”

“You do solemnly state that the testimony you may give in the
hearing now pending before this Government Audit and
Oversight Committee, of the San Francisco Board of
Supervisors, in the City and County of San Francisco, shall be
the truth, the whole truth, and nothing but the truth.”

‘When recalling the witness:

“Mr. Roovda, I will remind you, you have been previously
placed under oath and remain so. Please take the podium,
and restate your name for the record.”

Civil Procedure Oath to Witness Ve o\:& s \,-7
(Chapter Law 688, Statutes of 2000)

Dated: October 18, 2017 ATS-_ u«aA&w)
: 0:30



Board of Supervisors
City and County of San Francisco

Government Audit and Oversight Committee
October 18,2017 ¢ 10:00 a.m.
Derrick Roorda

Prepare to affirm this oath by raising your right hand, and
affirm by saying T Do.”

“You do solemnly state that the testimony you may give in the
hearing now pending before this Government Audit and
Oversight Committee, of the San Francisco Board of
Supervisors, in the City and County of San Francisco, shall be
the truth, the whole truth, and nothing but the truth.”

‘When recalling the witness:

“Mpr. Roorda, I will remind you, you have been previously
placed under oath and remain so. Please take the podium,
and restate your name for the record.”

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




City Hall
1 Dr. Carlton B. Goodlett Place, Room 244
San Francisco 94102-4689
Tel. No. 554-5184
Fax No. 554-5163
TDD/TTY No. 554-5227

BOARD of SUPERVISORS

SUBPOENA

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

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

City Hall

1 Dr. Carlton B. Goodlett Place
Legislative Chamber, Room 250
San Francisco, CA 94102

e To ;provide oral information and respond to questions at a public hearing of
the Board of Supervisors’ Government Audit and Oversight Committee
regarding your participation in and knowledge regarding the design,
engineering, review, and approval process for the project at 301 Mission
Street in San Francisco. '

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

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

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

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

Date: ﬂ 4 Z:bg 1 sl By%&ﬂw%
. . , A?éela Calvillo, Clerk of the Board



-City and County of San Francisco City Hall
1 Dr. Carlton B. Goodlett Place

Ce .ﬁe d Copy : SanFIanclsf;o, (?A 94102:4639
Motion

170998 - [.lssuance of Subpoena Duces Tecum - Derrick Roorda ]
Sponsor: Peskin
Motion directing the Clerk of the Board of Supervisors to issue a subpoena duces
tecum to Derrick Roorda, requiring him to appear at the Government Audit &
Oversight Committee on October 4, 2017, at 10:00 a.m., to provide oral information
at the hearing of File No. 160975 and respond to questions regarding the design,
engineering, and cost benefit analysis for the project at 301 Mission Street; and
requiring him to produce documents, correspondence, records, and other materials
in his possession related to that project.

9/19/2017 Board of Supervisors - APPROVED

Ayes: 8 - Breed, Cohen, Fewer, Kim, Peskin, Ronen, Sheehy and Yee
Excused: 3 - Farrell, Safai and Tang .

A STATE OF CALIFORNIA ' CLERK'S CERTIFICATE
CITY AND COUNTY OF SAN FRANCISCO | g hereby certify that the foregoing Motion

is a full, true, and correct copy of the original
thereof on file in this office.

IN WITNESS WHEREOF, | have hereunto
set my hand and affixed the offical seal of
the City and County of San Francisco. -

September 21, 2017 .
Date

City and County of San Francisco Page 1 ) Printed at 9:37 am on 9/21/17
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FILE NO. 170998 | ‘ MOTION NO. M17-146
[lssuance of Subpoena Duces Tecum - Derrick Roorda]

'1 .
Motion directing the Clerk of the Board of Supervisors to issue a subpoena duces

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

- Corﬁmittee on October 4, 2017, at 10:00 a.m., to provide oral information at the hearing

of File No. 160975 and respond to questions regarding_the design, engbinéé'ring, and
cost benefit analysis for the project at 301 Mission Street; and réquiring him to produce

documents, correspondence, records, and other materials in his possession related to

that project.

WHEREAS, News accounts in August 2016 reveéled that the high-rise building at 301
Mission Street, commonly khpwn as the Millennium Tower, was settling differentially at double
the anticiba’ted amouht'predicted fér the entire life of the project, and has sunk a total of 17
inches since its 2009 completion; and |

WHEREAS Recent legal filings indicate that the Millennium Tower yvill tilt another ten

‘inches to the west by 2019 and

WHEREAS Mr. Roorda prewously served as the Senior Associate Principal of
DeSimone Consulting Engineers, Inc. starting in 1997, where he designed and shepherded
the approvals of the 60-story Millennium Tower, Wthh upon its completion in 2009 was the '-
tallest concrete structure on the west coast, as well as the tallest residential building west of
Chicago; and |

WHEREAS, A shorter and less heavy project at 80 Natoma with a similar mat
fouﬁdation was ultimately halted for reasons that included concerns about the structure’s

performance during a seismic event; and

~ Supervisor Peskin

BOARD OF SUPERVISORS ’ Page 1
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" BOARD OF SUPERVISORS . Page 2

-WHEREAS, During the approxima’;e time period from 2005 through 2007, DeSimone
Consulting Engineers retained a two-member peer review panel to vet the structural and
seismic soundness of Mr. Roorda’s calcuatioﬁs and design specifications, a pfoceés which
specifically orﬁitted the involvement of a geotechnical engineer, and which eventually led to
the ,recommehdation that a foundation permit be issuéd for the project; and

WHEREAS, Supervisor Aaron Peskin, Member of the Government Audit and Oversight
Committee, has'requested that Mr. Roorda attend a he_aripg of the Commiittee to respond to
questions regarding his intimate knowledge of the 301 Mission pr;)ject and provide the
Committee with relevant records in-his possession, but Mr. Roorda has not yet indicated his
willingness to participate; and

WHEREAS, A draft subpoena requiring Mr. Roorda to attend a hearing of the
Committee and to produce documents is on file with the Clerk of the Board of Supérvisors in
File No. 170998; now, therefore, be it

MOVED, That pursuant to its authority under Charter, Section 16.114, and Government| -
Code, Sections 25170 and 37104, the Board of Supervisors hereby directs the Clerk of the
Board}to issue a subpoena duces tecum in substanﬁalty the form and substance of the draft
subpoena referenced above, requiring Mr. Roorda to (1) attend the Government Audit and '
Oversight Committee meeting at 10:00 a.m. on October 4, 2017, to provide oral information
and respond to questions regarding his participation in and knowledge regarding the design,
enginéering, review, and cost benefit analysis for the pl_'o'ject at 301 Mission Street in San
Francisco; and (2) produce and permit inspection and copying of all documents, records, and
other materials in his possession related to that project; and, be it

FURTHER MOVED, That the Clerk of the Board of Supervisors, in consultation with the
City Attorney, may amend the draft subpoena prior to issuing it,‘ consistent with the direction in

this Motion; and, be it

Supervisor Peskin
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FURTHER MOVED, That the Clerk and the Chairperson of the Government Audit and
Oversight Committee may in their discretion modify the time and date set forth in the
subpoena, and may reissue the subpoena with a modified time and date, in order to

accommodate Mr. Roorda’s and the Committee’s schedules.

Supetrvisor Peskin
BOARD OF SUPERVISORS . Page 3




City and County of San Francisco - City Hall
o . - 1Dr Calfon B. Goodlett Place
' . - Tails . L eEms San Francisco, CA. 94102-4689.

Motion: M17-146

File Number: 170998 : Date Passed: Septembér 19, 2017

Motion-directing the Clerk of the Board of Supervisors fo issue a subpeena duces tecum to Derrick
Roorda, requiring him to appear at the Government Audit & Oversight Committee on October 4,

. 2017, at 10:00 a.m., to provide oral information at the hearing of File No. 160975 and respond to
questions regarding the design, engineering, and cost benefit analysis for the project af 301 Mission
Street; and requiring him fo produce documents, correspondence, records, and other materials in his
possession related fo that project.

September 19, 2017 Board of Supervisors - APPROVED
Ayes: 8 - Breed, Cohen, Fewer, Kim, Peskin, Ronen, Sheehy and Yee
Excused: 3 - Farrell, Safai and Tang

File No. 170998 I'hereby certify that the foregoing Motion
o was APPROVED on 9/19/2017 by the Board
of Supervisors of the Cify and County of
San Francisco., ‘

/ Angela Calvillo
Clerk of the Board

City and County of San Francisco Page 30 Printed at 2:38 pm on 920/17




Carroll, John (BOS)

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

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

Subject: Confirmation re Service of Subpoena on Derrick Roorda
Attachments: - Proof of Service of Roorda Subpoena.pdf

Categories: 170998

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

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

Thank you.

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

(415) 554-4699 fax
—— Forwarded by Pamela Cheeseborough/CTYATT on 10/05/2017 09:54 AM -

From: Pamela Cheeseborough/CTYATT

To: Sunny.Angulo@sfgovi.onmicrosoft.com,

Cc: Jon Givner/CTYATT@CTYATT

Date: 09/29/2017 10:32 AM

Subject: Proof of Service of Subpoena for Derrick Roorda

Sunny,

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

Pamela Cheeseborough

Legal Secretary

Office of the City Attorney

1 Dr. Carlton B. Goodlett Place
CityHall, Room 325

San Francisco, CA 94102
(415) 554-4688 direct

(415) 554-4699 fax




PROOF OF SERVICE

I, Pamela Cheeseborough, declare as f(ﬁlows:_

I am a citizen ofthe United States, over the age of eightéen years and not a party to the
above-entitled action. I am employed at the City Attorney’s Office of San Francisco, Fox Plaza
Building, 1390 Marl_cet Street, Fifth Floor, San Francisco, CA 94102.

On September '29,.2017, I selfved the following document(s):

SUBPOENA DUCES TECUM F OR DERRICK ROORDA
' MOTION M17-146 RE ISSUANCE OF SUBPOENA
on the following persons at the locations spec1ﬁed

Michael K. De Chiara, Esq.
Zetlin & De Chiara LLP
801 Second Avenue

New York, NY 10017

in the manner indicated beIOW’

Xl . BY OVERNIGHT DELIVERY I sealed true and correct copies of the above documents in
: : addressed envelope(s) and placed them at my workplace for collection and delivery by overnight courier .
- sérvice. L am readily familiar with the practices of the San Francisco City Attorney's Office for sending
overmght deliveries. Inthe ordinary course of business, the sealed envelope(s) that 1 placed for collection
would be collected bya counerthe same day.

] BY ELECTRONIC MAIL: Based on a court order or an agreement of the parties to accept
' electronic service, I caused the documents to be sent to the person(s) at the electronic service address(es)
listed above. Such document(s) were transmitted via electronic mail from the electronic address:
first.last@sfgov.org [ ] in portable document format ("PDF") Adobe Acrobat or [_] in Word document
" format. OR

-[J BYELECTRONIC MAIL: Based on a court order or an agreement of the parties to accept
: electronic service, I caused the documents to be served electronically throngh File & ServeXpress or
TrueFiling in portable document format ("PDF") Adobe Acrobat.

1 BY FACSIMILE: Based on a written agreement of the parties to accept service by fax, I transmitted
true and correct copies of the above document(s) via a facsimile machine at telephone number Fax # to the
persons and the fax numbers listed above. The fax transmission was reported as complete and without
error. The transmission report was properly issued by the transmitting facsimile machine, and a copy of
the transmission report [ ] is attached or [_| will be filed separately with the court.

I declare under penalty of perjury pursuant to the laws of the State of California that the
" foregoing is true and correct.

)

Executed September 29, 2017, at San Francisco, Cali

Paméla (hebsEborongh

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




Member, Board of Supervisors

District 3 City and County of San Francisco
AARON PESKIN
MEMORANDUM
DATE: July 28, 2017
TO: Naomi Kelly, City Administrator
CC: Gregory Deierlein, City Peer Review lead for 301 Mission -

John Carroll, Committee Clerk

FROM: Supervisor Aaron Peskin . @%

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

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

Aaron

City Hall o I Dr. Carlton B. Goodlett Place o Rdom 244 o San Francisco, California 94102-4689 o (415) 554-7450
Fax (415) 554 - 7454 ¢ TDD/TTY (415) 554-5227 o E-mail: aaron.peskin@sfgov.org
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SIMPSON GUMPERTZ & HEGER |

Engineering of Structures
and Building Enclosures

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

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
capagcities and residual drift, and a discussion of settiement that has occurred since the readings
upon which our analyses are based.

Sincerely yours,

\®
?qu
OF ¢aL\
Ronald O. Hamburger, SE
Senior Principal

CA License No. 2951
I\SF\Projects\2014\147041.10-301S\WP\004ROHamburger-T-147041.10.jdi_Supplemental Transmittal_R1.docx

'7)-&'?UCT

'3 07/26/2017

Encl.

SIMPSON GUMPERTZ & HEGER INC.
100 Pine Street, Suite 1400, San Francisco, CA 924111 main: 415.495.3700 fax: 415.495.3550 wwiv.sgh.com

Boston | Chicago | Houston | NewYork ‘| SanFrancisco | Southemn Californic | 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 o resist strong earthquakes.

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

e 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



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.

- i -



SUPPLEMENTAL 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. (S8GH) 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 setile. In 2018,
Paul Hastings LLP again retained SGH to update our analyses in order fo 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 fo resist strong earthquake

shaking.



Foliowing publication of our investigation report in October 20186, 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 20186 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 pane! information on the building’s structural characteristics to assist the panel
in responding to questions posed to the panel by the City. We also revisit our prior conclusions

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

1.3 Scope of Work

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

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

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

2. Modify our nonlinear seitlement 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 seftlement 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.



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 {o our 3 October 2016 report for a more complete description of the building.



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 Qutrigger 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 Binney® 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 muitiple
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.
21.2 Canbolat, Parra-Montesinos and Wight

Canbolat, Parra-Montesinos and Wight? report the results of a testing program conducted at the
University of Michigan fo evaluate the behavior of low aspect ratio coupling beams using fiber-
reinforcement of concrete to control cracking and spalling behavior. One specimen, used as a

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

1 Paulay, T. and Binney, J.R. “Diagonally Reinforced Coupling Beams of Shear Walls SP 4-26" ACI
Structural Journal, 1974, 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



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 stabifized through displacements to 0.04 radian.

2.2 Pile Capacity Data
2.21 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 A708), 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 Indicétor Piles. Attachments to this letter also include a table,
reproduced in Appendix A to this report that indicates for each pile: the date driven; furnished
length; design cut-off elevation; actual top of pile elevation; approximate tip elevation;

approximate cut-off length; and number of blows per foot during the last 5 ft of driving.
2.2.3 Information Obtained from SAGE Engineers

SAGE Engineers is a geotechnical engineering consultant, retained on behalf of Mission Street
Development LLC by Paul Hastings LLP, to evaluate various matters related to the foundation
behavior. SAGE Engineers evaluated geotechnical reports prepared by Treadwell & Rollo, as
well as available data for adjacent sites prepared by other geotechnical engineers, reviewed pile
driving and other construction records for the 301 Mission project, and performed independent
calculations of foundation geotechnical capacity and settlement characteristics. At our request,
SAGE provided data related to the likely capacity of piles and resistance of soils for our use in our

analyses.

Primarily based on the driving data, shown in Appendix A, SAGE provided a spreadsheet
indicating their éstimate of pile ultimate static axial compressive capécity 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.



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 setflement and compared this against earlier reports of seftlement
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.



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 Lignos® and others suggests that fully reversed cyclic loading
protocols over-estimate the strength degradation that typically occurs in structures in response to
earthquakes. However, to be consistent with the modeling approaches used for other elements,
and to conservatively model the effects of strength degradation, we adopted the Canbolat tests

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

For these elements, we implemented the degrading hysteretic model illustrated in Figure 13. The
cyclic backbone for this model maintains elastic-perfectly-plastic behavior through a shear
deformation of 2% radians then degrades to a residual strength equal to 25% of the yield strength
at a shear deformation of 4% radians. The model retains this residual displacement through shear
deformation of 6% radians, after which it has nil residual strength. Figure 14 shows an overlay of
the response obtained from this hysteretic model with that recorded in the University of Michigan
testing discussed in Section 2.1.2 of this report. The hysteretic model conservatively represents
the behavior obtained in the test and exhibits greater strength and stiffness degradation than did

the tested specimen.

8 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 7-10%. ASCE 7-10is 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 componenis 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 confrol 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 fotal '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 specitra 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 11.4.50r 11.4.7”

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 MCEg 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
éverage SRSS spectrum is required to envelope the MCERr 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



Table 1 — Suite of Ground Motion Records

Earthquake Mag. Rupture Type- Station Dl(slzrar:l)ce FS;?;
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 Obliqgue (| 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 ali 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 hext step in the analysis we'applied an additional set of springé at each of the node pbints
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 fi-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 propertiesA 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 & Rollo® project geotechnical report. We used an in-house computer
program to calculate a group factor for the piles based on the empirical method outIined in Reese®
et al. We obtained a group factor of 0.6 and assigned it to LPile aé 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 Geofechnical investigation, 301 Mission Streef, San Francisco, California,
Project no. 3157.02 13 January 2005

8 Reese, L.C., 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, representihg 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

Deformatio
Confined Concrete
compressive strain, €. compr 0.011
Core shear wall Reinforcing steel tensile
strain, €, rens 0.05
Shear strain (drift ratio, A/h) 1.0%
Outrigger
coupling beams [Shear strain 2.5%
Reinforced ’
concrete frame varies
beams Plastic hinge rotation, 6, 3.6%-5.0%
Embedded
steel coupling
beams Plastic hinge rotation, 8, 3.0%
Reinforced
concrete varies
columns Plastic hinge rotation, 6 0.8-0.9%
Pile cap
foundation |Plastic hinge rotation, 8 1.0%
Building Interstory drift ratio 3.0%

3.4.1  Core Wall and Outrigger Column Compressive Strain

We computed permissible compressive stress-strain relationships for 7, 8, and 10 ksi concrete
using the method developed by Mander and Chang’. We used vertical spacing of confinement
reinforcing consistent with the core and outrigger wall details shown in the project drawings. We
calculated ., values ranging from 0.0225 fo 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.

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

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

of tall buildings using performance-based procedures.
3.4.3 Wall Shear Strain

We defined shear behavior of concrete walls using the recommendations for walls with high axial
load listed in ASCE 41-13 Table 10-20. The collapse prevention limit for such walls is 1.0% total

shear strain.
3.4.4 Outrigger Coupling Beam Shear Strain

At the request of the City-appointed panel we modified our analytical model to incorporate
strength degradation for the low-aspect ratio outrigger coupling beams. We adopted a collapse
prevention limit of 2.5% total shear strain based on hysteretic results from testing by Canbolat,

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

We used ASCE 41-13 Table 10-7 to define the backbone parameters and acceptance criteria of
the reinforced concrete perimeter moment frame beams. We computed the shear stress and
longitudinal steel ratio of these beams and used linear interpolation between the shear demands
and reinforcement ratios given in Table 10-7 for conforming transverse reinforcement. We

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

For conventionally-reinforced concrete core wall coupling beams, we adopted the
recommendations of Table 10-19 in ASCE 41-13 for beams with conforming transverse
reinforcement and low shear stress. For those beams we used an inelastic rotation CP limit of
5.0%.

3.4.6  Steel Coupling Beams

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

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

8Wallace, 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 fo 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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Guideline®. 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
concréte 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 fo 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.

Ali 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 TBI Guidelines for Performance-based Seismic
Design of Tall Buildings, Version 2, Report No. 2017/06, 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
Tailwan, 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 vaiue 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 cbtained 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 o 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 mode! 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-3D 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 resistarice in other elements fo
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 siructure 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 setilement of the mat
consisted largely of downward translation and {ilting 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 buildfng 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 o

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 10'0-foot width of the mat, this amounts to an incremental {ilting 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 fo date has nhot
compromised the ability of the building to resist strong earthquakes. Our analyses also confirm
that the response of the outrigger coupling beam elements o seismic demands does not
significantly affect the building’s earthquake behavior and the building otherwise meets criteria
commonly used for the design of tall buildings today using performance-based design procedures.
Pile foundations are adequate to resist the MCE demands. Further, given the current pattern of
settlement, the additional settlement that has occurred since June 2016 has not caused any
significant impact on stress in the structure, nor had significant impact on the building’s stability
or ability to resist strong earthquakes; and does not change any of our conclusions expressed in

our October 2016 report or in this report of our supplemental analyses and evaluations.
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Figure 7.
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Figure 8. Estimated Ultimate Long Term Static Axial Pile Capacity (SAGE)
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Figure 17. Comparison of Measured and Analytical Representation of Mat Deformation Profile
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Figure 29. Demand to Capacity Ratio, Core Wall and Outrigger Column Tensile Strain, Fixed
Translation Model
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APPENDIX A

PILE DRIVING RECORDS



Yo dioat,

TABLE 1

and Producti

Pile §

301 Mission Steet

. San Francisco, California -.

Ty

for|* FF
T
I3 24 10/31/03 68 5 ~21.90 -1.4 24 120)21 )20 5-3" |[PDAperformed
2 34 10/31/05 67 5 -21.90 2.1 24 119] 181 19 15 |PDA porformed
I3 44 10/31/05 67 5 21.90 -4.6 24 [ 31127124 21 [PDA & CAPWAP performed
I-4 184 10/31/05 70 5 -21.90 DNO® PDA performed, T&R did not ohserve the final 14 feet of driving
15 194 11/04/05 67 5 -21.90 -3,1 32 128|264 22 27
1-6 231 10/31/08 67 5 -21.90 -4.1 62176 BO| 32| 24 [PDA & CAPWAP performed
7 337 11/04/05 68 5 21,90 24 24 120]23 34| 83"
18 .31 11/03/05 83 5 -21.90 2.1 18[17]18§ 17 18 |PDA & CAPWAR performed
19 382 11/02/05 67 10 ~21,90 -3,4 30| 1972224 83"
1-10 472 11/03/05 70 5 -21.90 8.1 38 { 31| 40§ 68 | 100-10"
I-11 510 11/04/05 68 5 -32.90 8.4 69 | 38| 401 32| 146"
112 477 10/28/05 67 20 -21.90 0,2 34 | 50| 58] 50| 40-8"
I-13 523 11/03/05 70 S -21.90 -1.4 47 | 18 | 24 | 21| 8-4" [PDA & CAPWAP performed
1-14 659 10/27/05 70 5 -21.90 -0.1 41 13212420 17
I-15 693 11/03/05 78 5 -21.90 164 14 136 37] 62] 90-6"
116 727 11/03/05 73 5 -21.90 -3.4 2001816 15¢ 74"
17 653 11/04/05 73 5 <2190 111 9 | 15| 42] 72| 95-10"
1-18 716 11/03/05 68 5 -21.90 4.1 50 { 48| 50} 79| 95-10" |PDApedormed
1-19 790 10/27/05 82 5 21,90 1.9 161151 13) 13 14
120 795 11/03/05 30 5 21,90 19.1 23 20|39} 70| 92-10" {PDA & CAPWAP performed
.21 810 11/03/05 73 5 -21,90 -3.8 24 {12 12} 13| 88" [PDApedformed
1.22 903 02/22/06 78 20 -21.90 0.1 15724116 11 12 )
123 909 02122006 83 20 -21.90 54 RIS A R A E
124 915 02/22/06 - 75 20 -21.90 -0.1 22(17]117) 16 15
1-25 922 02/22/06 73 20 21.90 -0.1 1311313 14 15
1 13 03/01/06 50.1 15 ~21.90 0.0 3113213843 | 289"
2 C12 03/01/06 50.1 15 -21.90 0.9 18]26(34|30| 72
3 35 03/01/06 50.1 15 -21.90 0.0 23 1361 34) 33} 206"
4 56 03/01/06 50,1 15 -21.90 0.0 20{23(28{29 29
5 57 03/01/06 50.1 15 -21.90 0.0 1Bl25[31)33] 27
6 1 03/01/06 50.1 S 2190 0.0 31130] 44 50| 299"
7 2 03/01/06 50.1 10 21,90 00 131207331447 49
8 25 03/02/06 50,1 - 10 -21.90 00 22130740/ 48| 23-6"
9 3 03/02/06 50.1 10 -21.90 0.9 213113128 ) 38 73
10 350 03/02/06 56.1 10 21.90 0.0 19| 16| 13 13 14 |Final blowcount < 2) b/ft, capacity is 260 kips ~ see restrike of pile #393 (3/31/06)
1 351 03/02/06 56.1 10 -21.90 0.0 17116161 12 11 |Final blowcount < 21 b/f, capacity is 260 kips - sea restrike of pile #393 (3/31/06)
12 352 03/02/06 56.1 10 «21.90 0.0 151 13|14} 11 12 IFinal blowcount < 21 b/f, capaclty is 260 Kips - se restriks of pile #393 (3/31/06)
13 307 03/02/06 56.1 10 -21.90 0.0 2016|161 15 13 |Final bloweount <21 b/R, capacity is 260 kips - see restrike of pile #4393 (3/31/06)
14 308 03/02/06 56.1 10 -21.90 0.0 29 124]25]21 14 |Final blowcount < 21 b/f, capacity Is 260 kips - ses restrike of pile #393 (3/31/06)
15. 309 03/02/06 56.1 10 -21.90 0.0 261241181 20 18  {Final blowcount < 21 b/fk, capacity is 260 kips - see restrike of pile #393 (3/31/06)
16 689 03/02/06 61.1 10 -21.90 0.0 6| 8113120 27
17 635 03/02/06 61.1 10 -21,90 0.0 7| 8]14]20]| 48
18 661 03/02/06 61,1 10 -21.90 0.0 6 | 8| 12].34]| 286"
19 690 03/02/06 61.1 10 -21.90 0.0 7 8] 9126 28
3157.04 Page 1 0f22 51212006




TABLE 1
Indicator and Production Pile Summary
301 Mission Street
San Francisce, California

Design Pile- | .- . | Approximate/”
“Cutoff - Kimate Tip| : i =,
it - sydtion (feet)’
20 662 03/02/06 611 15 21.90 21.90 -83.0 0.0 71 7]o]10] 22
21 691 03/02/06 61.1 15 21.90 2130 -82.4 0.6 s toliifasl 57
22 663 03/02/06 61.1 15 -21.90 21,90 -83.0 0.0 8 | 12] 1849 | 256"
23 636 03/02/06 61.1 15 -21,90 21,90 -83.0 0.0 7 [10]13{28] 29
24 637 03/02/06 61,1 13 2190 21.90 -83.0 00 7 17 Tals0] 216"
25 14 03/03/06 50.1 15 -21.90 2190 -72.0 0.0 17 127734 327 206"
26 15 03/03/06 50.1 15 2190 21.90 -12.0 0.0 31 [34{50] 48] 286"
27 16 03/03/06 50.1 15 21.90 2190 7120 0.0 26139546 2] 47
28 36 03/03/06 50.1 15 21,90 2190 720 0.0 18 |30 |34 46| 196
29 37 03/03/06 50.1 15 21,90 21.90 120 00 2837393 44
30 38 03/03/06 50.1 15 21,90 +21,90 =720 0.0 305053158 336
31 58 03/03/06 50.1 is -21.90 21,90 12,0 0.0 201320 36] 34| 18-6"
32 59 03/03/06 30.1 15 -21.90 21,90 72.0 0.0 22| 34{38{37] 36
33 60 03/03/06 50.1 15 21.90 2090 710 1.0 22 130]46{43] 61
34 17 03/03/06 50.1 15 21,90 21.90 720 0.0 21|39 | 44 | 41] 47
35 39 03/03/06 50,1 15 -21.90 -19.90 700 20 8s | 77| 79 | 120] 70-6"
36 61 03/03/06 50.1 15 21,90 2090 710 10 2733 52) 52 63
37 18 03/03/06 50,1 15 -21.90 2190 -712.0 0.0 45 |34 57 53] 133"
38 40 03/03/06 50,1 15 21.90 -19.90 -70.0 2.0 42 [29] 44| 60| 406"
39 592 03/03/06 61.1 10 21,90 21.90 -83.0 0.0 nlejanjnl
40 566 03/03/06 61.1 10 2190 -21.90 -83.0 0.0 wlwoulis] s
41 540 03/03/06 61.1 10 21,90 2190 -83.0 0.0 6 |7l ol12] 2
42 497 03/03/06 61.1 10 21,50 21.90 -83.0 0.0 7 1o ]10{27] 36
43 471 03/03/06 61.1 10 -21.90 21,90 -83.0 0.0 718 ]11]14] 4o
A4 445 03/03/06 611 10 -21.90 21,90 -33.0 0.0 61717197 24
45 593 03/03/06 61.1 10 21.90 -21.90 -83.0 0.0 10 [13]18]31] 66
46 567 03/03/06 61.1 10 21.90 .21.90 .83.0 0.0 719]10)22] 4
47 541 03/03/06 §1.1 10 -21.90 -21.90 -83.0 0,0 8 | 9 fi6f28] 66
43 498 03/03/06 611 10 21.90 -21.90 83.0 0.0 o [ol1ij16] 46
49 446 03/04/06 61.1 10 2180 21,90 -83.0 0.0 8 [8|1]22] 36
50 447 03/04/06 61.1 10 2190 21.90 83.0 0.0 g8 [6)7]15] 32
51 473 03/04/06 611 10 -21.90 -21.90 §3.0 0.0 g[8 ]9 13| 51
52 499 03/04/06 61.1 10 -21.90 2190 -83.0 0.0 EREREIE
53 542 03/04/06 51.1 10 21.90 21.90 -83.0 0.0 7 11]12]35] 58
54 568 03/04/06 | 6L1 10 21.90 2190 -33.0 0.0 9 1o |18)33] 38
55 594 03/04/06 61.1 10 21,90 21,90 -83.0 0.0 o Tw]17s0]| 4
56 717 03/04/06 611 10 21.90 2190 [ -83.0 0.0 sl 7]16]30] 36
57 762 03/04/06 61.1 10 21,90 2190 -83.0 0.0 6 110l la1l 44
58 788 03/04/06 611 10 21,90 -21.90 -83.0 0.0 717 [14]30] 54
59 789 03/04/06 611 10 -21.90 21,90 -83.0 0.0 6 | 8a0(35] 50
50 763 03/04/06 61.1 10 21,90 21,90 -83,0 0.0 8 |8 [126| 48
61 718 03/04/06 61.1 10 21,90 -21.90 -83.0 0.0 6|8 16]34] 49
62 764 03/04/06 61.1 10 21,90 21.90 -83.0 0.0 7 17 [15]30] s1
63 719 03/04/06 61.1 10 21,90 21,90 -83.0 0.0 7 [10{21]37] s0

3157.04 : . ) Page2 of 22 57272006




TABLE 1
Indicator and Production Pile 8 xy

301 Mission Street

San Fraacisco, California
64 62 03/04/06 50.1 15 21,90 -19.90 -70.0 20 4512849 68| 356"
65 4 03/04/06 50.1 15 -21.90 -21.90 ~72.0 0.0 27128131} 36 35
66 5 03/04/06 50.1 15 -21.90 -21.90 -72.0 0.0 221 22)25]27 28
67 [ 03/04/06 50.1 1s -21.90 2190 ~72.0 0.0 2212629123 189"
68 7 03/04/06 50.1 15 -21.90 ~21.90 ~72.0 0.0 21125130]30) 27
69 3 03/04/06 50.1 15 -21,90 -21.90 -72.0 0.0 21 129[26{29] 26
70 9 03/04/06 50.1 15 -21.90 2190 =72.0 0.0 25129124]30| 26
71 10 03/04/06 50.1 15 -21.90 2190 ~72.0 0.0 17126130]34] 32
72 11 03/04/06 50.1 15 -21.90 -19.40 -69.5 2.5 27 124139 61| 326"
73 26 03/04/06 50,1 15 -21.90 2190 -72.0 . 00 21 | 341 40] 41 19-6"
74 48 03/04/06 501 . - 15 -21.90 -21.90 ~72.0 0.0 19] 26| 33| 31| 146"
75 27 03/04/06 50.1 15 -21.90 -21.90 ~72.0 0.0 20| 31] 41| 44| 216"
76 49 03/04/06 50.1 15 -21,90 -21.90 <720 0.0 14 | 26|38 ] 40| 44
77 28 03/04/06 50.1 15 -21.90 -21.90 <720 0.0 321394132 186"
78 50 03/04/06 50.1 L5 -21.90 -21.90 ~72.0 0.0 14129]136] 381 246"
79 29 03/04/06 50.1 15 -21,90 -21.90 ~72.0 0.0 30 | 41| 46 | 44 32
80 51 03/04/06 50.1 15 ~21.90 -21.90 -72.0 0.0 15 {31371 37 36
81 30 03/04/06 50.1 15 -21.90 -21.90 -72.0 0.0 30150145]39 176"
82 - 52 03/06/06 50.1 15 -21.90 -21.90 ~72.0 0.0 25134132435 33
33 31 03/06/06 50.1 15 -21.90 -21.90 ~72.0 0.0 2013037135 32
84 32 03/06/06 50.1 15 -21.90 -21.90 ~72.0 0.0 38 [39]|35] 41 156"
85 33 03/06/06 50.1 15 -21.90 2190 ~72.0 0.0 2814038401 40
86 53 03/06/06 50.1 15 -21.90 -21.90 <720 0.0 23132131 32} 156"
87 54 03/06/06 501 15 -21.90 -21.90 72,0 0.0 16 1 29| 351 36 36
88 55 03/06/06 50.1 15 - -21.90 -21,90 -72.0 0.0 311445739 206"
89 19 03/06/06 50.1 15 -21.80 -21.90 ~72.0 0.0 30| 39|351] 35 42
20 20 03/06/06 50.1 15 -21.90 -21.90 -72.0 . - 0.0 L3945 44 47
91 402 03/06/06 61,1 10 -21,90 -21.90 -83.0 0.0 9 ] 9 [13]30] 3-1" |Finalblowcount <21 b/R, capacity is 260 Kips - ee restrike of pile #393 (3/31/06)
02 376 - 03/06/06 611 10 -21.90 -21.90 -83.0 0.0 8 | 7] 9113} 159" |Final blowcount <21 b/f, eapacity is 260 Kips - see reatrike of pile #393 (3/31/06)
93 31 03/06/06 611 10 -21,90 -21.90 -83.0 0.0 1mwjijjl4l 2
94 403 03/06/06 61.1 10 «21.90 -21.90 «83.0 0.0 1311125 186"
95 378 03/06/06 61.1 10 21,90 -21.90 -83.0 0.0 1010l 9]10 14 |Final blowcount <21 b/fy, capacity is 260 kips - sec restrike of pile #2193 (3/31/06)
96 404 03/06/06 61.1 10 -21.90 -21.90 -83,0 0.0 11{ 9 {10]22] 13-5"
97 924 03/06/06 61.1 10 21.90 -21.90 -83.0 0.0 7419117]22] 136"
o8 902 03/06/06 61,1 10 -21.90 -21.90 -83.0 0.0 111 12]17]26]| 11-%"
99 880 03/06/06 |  6LL 10 -21.90 -21.90 -83.0 0.0 {9 }isf1s8| 41¢
100 858 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 8 110} 7|10 10-6" |Finalblowcomt <21 b/, capatity is 260 kips - soe restrike of pile #393 (3/31/06)
101 836 03/06/06 61.1 10 ] -21.90 -21.90 -83.0 00 7 191 74 11| 15-11" |Final blowcount <21 b/, capacity is 260 kps « sea restrike of pile#393 (3/31/06)
102 814 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 6| 6| 6|10} 18.9"
103 925 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 71 7[17]126] 51"
104 926 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 10| 81025 136"
105 904 03/06/06 61.1 10 -21.90 -21.90 -83.0 0.0 12112]12] 18| 435"
106 881 03/06/06 61.1 10 -21,90 -21.90 -83.0 0.0 10[12] 9 13 ] 20-10"
107 882 03/06/06 ~ 6Ll - 10 ~21.90 -21.90 -83,0 0.0 11 | 13] 14| 33| 29-6"
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TABLE 1
Tndicator and Production Pile Summary
301 Mission Street
San Franeisco, California

108 859 03/06/06 611 10 -21.90 21,90 -83.0 0.0 13| 8110)16] 73"
109 21 03/07/06 50.1 15 -21.90 -20.90 -7L.0 1,0 24 126139141 62
110 22 03/07/06 50.1 15 -21.90 -18.90 ~70.0 2.0 26 | 34147 80} 37-6"
111 43 03/07/06 50.1 15 21,90 -19.90 ~70.0 2,0 44 13414763 67
112 42 03/07/06 T 501 15 -21.90 2040 ~105 L5 28 1311431.501 70-6"
113 41 03/07/06 50.1 15 -21.90 -19.90 ~70.0 - 20 32 {41 358]66] 253"
114 63 03/07/06 50.1 15 2190 -19.90 -70.0 2.0 5514251174 50
115 64 03/07/06 501 15 «21.90 ~19.90 -10.0 20 42 | 561 86]117| 31-3"
116 65 03/07/06 50.1 15 -21.90 -20.90 -7L.0 1,0 27 | 401 46 | 64 63
117 66 03/07/06 50.1 15 - -21.90 -19.90 ~70.0 2.0 26 134163 65] 40-6"
118 281 03/07/06 501 15 -21.90 2190 <72.0 0.0 16 {2023 30 30
118 236 03/07/08 50.1 15 ~21.90 -21.90 -12.0 0,0 23126|231301 29
120 208 03/07/06 50.1 15 -21.90 -21.90 ~72.0 0.0 33 12712927 146"
121 180 03/07/06 301 15 <2190 21,90 ~72.0 0.0 30 {30[25]30 30
122 154 03/07/06 S0.1 15 21.90 ~21.90 ~72.0 0.0 25 (302637 29
123 360 03/07/06 61.1 10 21,90 -21.90 -83.0 0.0 9 | 10] 11|25 349"
124 337 03/07/06 611 10 -21.90 -21.90 -§3.0 0.0 W1 13]11]22] 144"
125 838 03/07/06 611 10 -21.90 -21.90 -83.0 0.0 6 | 515 131}] 32.9"
126 815 03/07/06 6L1 10 -21,90 21,90 -83.0 0.0 8 | 101023 269"
127 316 03/07/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 | 11114]37] 429"
128 927 03/07/06 61.1 10 -21.90 «21.90 -83.0 0.0 71111121 14] 176"
125 928 03/07/06 611 10 -21,80 -21.90 -83.0 0.0 7] 8131}46 67
130 924 03/07/08 6L.1 10 -21.90 -21.90 -83.0 00 T iR 27]46 53
131 930 03/07/06 611 10 -21.90 -21.90 -83.0 00 6 1 11{26) 37} 183"
132 931 03/07/06 61.1 10 -21.90 -21.90 -83.0 0.0 7 (13]28)45] 193"
133 932 03/07/06 611 10 -21.90 ~21.90 -83.0 0.0 9 142024 72
134 933 03/07/06 611 10 -21.50 -21.90 -83.0, 0.0 4 110)22]27] 209"
135 934 03/07/06 611 10 -21.90 -21.90 -83.0 0.0 101512025 93"
136 912 03/07/06 6L1 10 -21.90 -21.90 -83.0 0.0 8 | 13)22]39] 216"
- 137 911 03/07/06 611 10 -21.90 ~21.90 -83.0 0.0 61 7]20]42] 366
138 910 03/07/06 611 10 -21.90 21,90 -83.0 0.0 518117140 33
139 908 03/07/06 61.1 10 -21.90 21,90 -83.0 0.0 7 119] 26| 40§ 47-10"
140 907 03/07/06 61.1 - 10 -21.90 ~21.90 -83.0 0.0 T i12]29) 58} 709"
141 906 03/07/06 61.1 10 ~21.80 21,90 -83.0 0.0 9 {14122]40! 2.9
142 905 03/07/06 -61.1 10 2190 -21.90 -83.0 0.0 1) 912431 54
143 282 03/08/06 50.1 15 -21.90 -21.90 =720 0.0 1612521124 31
144 237 03/08/06 50.1 15 ~21.90 -21.90 <720 0.0 31132[33]31 34
145 209 03/08/06 30.1 15 21.90 ~21.90 <12.0 0.0 i IR48 37
146 181 03/08/06 50.1 15 150 -21.90 72,0 0.0 38 140 40| 41| 206"
147 283 03/08/06 §0.1 15 -21.90 +21.90 <720 0.0 24 124]30426 32
148 238 03/08/06 50.1 15 ~21.90 -21.90 <720 0.0 3313538 [44] 176"
149 210 03/08/06 50.1 15 +21.90 2190 -72,0 0.0 40 1481 3442 38
150 182 03/08/06 50.1 15 21.90 -21.90 <120 0.0 62 | 57| 54| 47| 256"
151 155 03/08/06 50.1 ‘15 -21.90 -21,90 -72.0 0.0 40 13513839 42
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152 156 03/08/06 50.1 15 2190 | -21.90 =720 0.0 42 |1 48 { 40| 40| 22-6"
153 111 - 03/08/06 50.1 15 -21.90 -21.90 ~72.0 0.0 39 150(48] 54| 266"
154 112 03/08/06 50.1 15 21,90 -21.90 -12.0 0.0 [ 34]134]35]40] 35
155 113 03/08/06 50.1 15 21,90 -21.90 1.0 0.0 45 47138136 18-6"
156 89 03/08/06 50.1 15 -21.90 +21.90. ~72.0 0.0 32 /3238(32] 156"
157 90 03/08/06 50.1 135 -21.90 -21.90 ~72.0 2.0 38 1404146 441 21-6"
158 91 03/08/06 50.1 15 -21.90 2190 =720 0.0 3| 43155]57] 4
159 23 03/08/06 50.1 15 +21.90 2040 -10.5 1.5 12 [24] 38 44| 40-6"
160 45 03/08/06 S0.1 15 -21.90 21,50 : -72.0 Q.0 28 | 42142141 226"
161 883 3/7 & 3/8/06 61.1 10 -21.90 -21.90 -83.0 0.0 129 j15]40] 62
162 884 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 |11}24145] 6l
163 885 03/08/06 6L1 10 -21.90 -21.90 -83.0 0.0 9 [17]130)43] 369"
164 886 03/08/06 6L1 10 -21.90 -21.90 -83.0 0.0 9 11638 51| 46-6"
165 887 03/08/06 611 10 -21.90 -21.90 -83.0 0,0 9 | 13130 52| 48-10"
166 838 - - 03/08/06 61.1 10 21,90 -21.90 -83.0 0.0 g [14]32]51] 233"
167 889 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 8 110]29]45] 49-9"
168 890 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 7 | 15]35] 51 497
169 891 03/08/06 61.1 10 -21.90 ~21.90 -83.0 0.0 T8 |18]351 53
170 892 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 9 | 11]33]361 185"
171 913 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 6 | 7124350} 245"
172 893 03/08/06 61.1 10 21,90 -21.90 -83.0 0.0 10} 9] 18]34) 226"
173 914 03/08/06 61.1 10 21,90 -21.90 -83.0 00 7181161361 46
174 935 03/08/06 61.1 10 2190 -21.90 -83.0 0.0 616 |17]42) 54
175 936 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 5114[32{41] 61"
176 937 03/08/06 - 6L1 10 -21.90 -21.90 -83.0 0.0 8 1 11128139] 82"
177 938 03/08/06 61.1 10 -21.90 -21.90 -83.0 0.0 II]10]22]35] 134"
178 939 03/0R/06 61.1 10 -21.90 -21.90 -83.0 0.0 S | 127153271 309"
179 940 03/08/06 6l.1 10 21,90 -21.90 -83.0 0.0 7 111{11125] 34
180 941 03/08/06 61.1 10 ~21.90 -21.90 -83.0 0.0 9191142641 37
181 942 03/08/06 611 10 -21.80 -21.90 -83.0 0.0 9 |12]25]32] 115"
182 943 03/08/06 61.1 10 <2190 -21.90 -83.0 0.0 9 |13 25[29] 156"
183 944 03/08/06 61.1 10 2190 ~21.90 -83.0 0.0 10 | 13| 2633 144"
184 67 03/09/06 50.1 15 -21.90 -21.50 -72.0 0.0 28 | 35]|37|48] 38
185 46 03/09/06 50.1 .15 -21.90 -20.40 <70.§ L5 20 [ 35 54| 57| 356"
186 68 03/09/06 50.1 15 21,90 -21.90 . <72.0 0.0 301403448 40
187 47 03/09/06 50.1 15 -21.90 -20.40 -70.5 L5 15 {25 281 39 366"
188 89 03/09/06 50.1 15 - -21.90 -19.90 -70.0 2,0 13 | 141391 441 406"
189 945 03/09/06 611 -21.90 ~21.90 -83.0 0.0 8 | 11]32] 46| 34.6"
190 894 03/09/06 611 10 2190 21,90 -83.0 0.0 6.1107 13 30 39-11"
191 895 03/09/06 61.1 10 -21.90 -21.90 -33.0 0o 9 [10722]41] 326
192 896 03/09/06 61.1 - 10 -21.90 -21,90 -83 0.0 7 (10]23)371 316"
193 917 03/09/06 61.1 10 | 21,90 -21,90 -83.0 00 8§ [14)25]51] 102"
194 897 03/09/06 61.1 10 -21.90 -21.90 . -83.0 0.0 g {11]30]45] 132¢
195 918 -03/09/06 61.1 10 -21.90 ~21.90 -83.0 0.0 719 |21]32] 369"
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TABLE
Indicator and Production Pile Summary

301 Mission Street :
San Francisco, California
, Viial Drivigg. . - .
Date Driveit: Blows/foot forfinals | ~ = - . Remarks |
' ' T fedt) R

898 03/09/06 61.1 10 -21.50 421,90 -83.0 0.0 7 18 [17137] 459
197 919 03/09/06 61.1 10 -21.90 -21.90 -83.0 0,0 61 7[16]28) 42
198 914 03/09/06 61.1 10 2190 21,90 -83,0 0.0 sisli]s] o
199 920 03/09/06 61,1 10 -21.90 -21.90 - -83.0 0.0 g | 10]26]41] 61"
200 899 03/00/06 |- 611 10 -21.90 -21.90 -83.0 ] 0.0 7 {1123 ] 42| 27-6"
201 921 03/09/06 1.1 10 21.50 2190 -83.0 0.0 7 1251371 47
202 900 03/09/06 611 10 21.90 21.90 -83.0 00 719 {23]36( 92
203 923 03/09/06 61.1 10 21.90 21,90 -83.0 0.0 5.110]35]55] 24.5"
204 901 03/09/06 61.1 10 -21.90 -21.90 330 0.0 717 17]36] 48
205 183 03/10/06 50.1 15 21,90 -21.90 -72.0 0.0 54 |43 ]s0] 41 256"
206 157 03/10/06 50.1 15 21,90 -21.90 -72.0 0.0 34 136]31144] 38
207 114 03/10/06 50.1 15 -21.90 -21.90 720 0.0 48 142153143 18-6"
208 92 03/10/06 50.1 20 21,90 -21.90 72,0 0,0 20 13937] 441 36
209 70 03/10/06 50,1 20 -21.80 2190 720 0.0 30 |34 561 48] 30-6"
210 71 03/10/06 50.1 15 21.90 2090 710 1.0 16 124380361 63
211 93 03/10/06 50.1 15 -21.90 21,90 . <20 0.0 271411530520 44
212 115 03/10/06 50,1 15 -21.90 -19.90 -70.0 20 21 (32|44 | 57| 406"
213 158 03/10/06 50.1 15 21.90 21,90 12,0 0.0 38 | 51|50 46| 27-6"
214 185 03/10/06 30.1 15 2190 21,90 720 0.0 304931 ]45[ 30
215 72 03/10/06 50,1 15 -21.90 -21.90 -72.0 0.0 12]20]27]53] 353
216 94 03/10/06 50.1 15 -21.90 -20.90 -7L.0 1.0 152339 ] 52] 366"
217 116 03/10/06 50.1 15 2190 -21.90 -72.0 0.0 22 [29]s6|40] 54
218 137 03/10/06 50.1 15 2150 -20.90 110 1.0 2814315253 ] 38-6"
219 163 03/10/06 50.1 15 -21,90 -19.90 700 2.0 16 140170 64 ] 336"
220 186 03/10/06 50.1 15 -21.90 -19.90 -70.0 2.0 27 1521 70 | 105] 32-3"
21 73 03/10/06 50,1 15 2190 -21.90 72,0 0.0 23 (4248l 42] 216"
222 95 03/10/06 50.1 15 -21.90 2190 12,0 0.0 33| 52(49 (53] 54
223 692 03/10/06 61.1 10 -21.90 -21.90 -83.0 0.0 10| 12]27]56] 306"
204 720 03/10/06 61.1 10 21,50 2190 -§3.0 0.0 9 {11]|25] 5] 235"
225 765 .03/10/06 61.1 10 21,90 21,90 -83.0 00 8 18 ]12lar| 4
226 791 03/10/08 611 10 21,90 -21.90 -83.0 00 718 [12{32] 60
227 817 3/10/2006 61.1 10 -21.90 -21.90 -83.0 0.0 7 |12]30]54] 173" |
228 318 3/10/2006 61.1 10 2190 21,90 -83.0 0.0 7 |9 {32]52] 265"
229 819 3/10/2006 61.1 10 2190 -21.90 -83.0 0.0 101122 56] 63-11"
230 820 3/10/2006 61,1 10 -21.90 2140 -82.3 0.5 719]10[34] 6
231 117 3/13/2006 50.1 15 -21.90 21.90 -12.0 0.0 41 | 42 ] 48 ] 46 | 206"
232 118 3/13/2006 50.1 15 2190 -20.90 V710 1.0 26 13648 {56 32-6"
233 284 31132006 50.1 15 -21.90 2190 -72.0 0.0 23 |21 {2423 156"
234 239 3/13/2006 50.1 15 -21.50 -21.90 720 0.0 29 133127(36] 34
235 211 3/1322006 30.1 15 -21.50 21,90 120 0.0 34 483848 ] 143"
236 212 3/13/2006 50.1 15 21,90 21,90 120 0.0 42 143139 (46| 48
237 240 3/13/2006 50,1 15 21,90 21,90 720 0.0 42 | 47139} 36| 103"
238 285 3/13/2006 50.1 15 -21.9 21,9 1.0 0.0 29 [28 [37]31] 33
239 241 3/13/2006 50.1 15 219 219 72,0 0,0 24 42|38 47] 53
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240 213 3/13/2006 50.1 15 219 -18.9 =700 2.0 26140 5465 63

241 138 3/13/2006 50.1 15 219 -19.9 ~70.0 2.0 19 [ 2240} 59 72

242 139 3/13/2006 50.1 15 »21.9 -19.9 «70.0 2.0 15129145 83 62

243 164 3/13/2006 50.1 15 -21.9 -19.9 -70.0 2.0 21012814273 65

244 165 3/13/2006 50.1 15 21,9 -19.9 -70.0 2.0 20 {25[{ 49| 88 79

245 187 3/13/2006 50.1 15 -21.9 -19.% =70.0 2.0 32 | 49| 74 | 107] 50-6"

246 188 3/13/2006 50.1 15 -21.9 -19.9 -70.0 2.0 29 | 68 |100] 143| B82.6"

247 290 3/13/2006 50.1 15 219 ~21.9 -72.0 0.0 ] 33 {30 41|37 35

248 264 3/13/2006 50.1 15 <219 -19.9 -70.0 2.0 21 {32145] 56 64

249 861 371312006 61.1 10 219 -21.9 -83.0 0.0 12 112124135 50

250 839 3/13/2006 61,1 10 =219 ~21.9 -83.0 0.0 8 19 (20]45]| 42.8"

251 862 3/13/2006 61.1 10 -21.9 -21.9 -83.0 0.0 81911438 55

252 840 3/13/2006 611 10 219 219 - -83,0 0.0 10(10]21146] 75

253 863 3/13/2006 61.1 10 -21,9 21,9 -83.0 0.0 9 19117]51 64

254 841 3/13/2006 61.1 10 -21.9 ~21,15 -82.3 0.8 9 j 10| 11]30] 62.9"

255 864 3/13/2006 61.1 10 ~21.9 -21.8 -83.0 0.0 9 1 92648 458"

256 842 3/13/2006 61.1 10 -21.9 -20.7 -81.8 1.2 4112712120 62

257 721 3/13/2006 61.1 10 219 -21.9 -83.0 0.0 10 {12124 ] 48| 448"

258 792 | 3/13/2006 61.1 10 -219 -21.9 -§3.0 0.0 8 {12]37]55} 82"

259 766 3/13/2006 61.1 10 <219 21,9 -83.0 0.0 9191914 68

260 722 3/13/2006 61.1 10 219 - 219 -83,0 0.0 10 {14134} 62| 16-3"

261 694 3/13/2006 61.1 10 =219 -21.4 -82.5 0.5 12110] 11115 62

262 695 3/13/2006 61.1 10 -21.9 214 -82.5 0.5 1001211234 67

263 723 3/13/2006 61.1 10 .. =219 214 -82.5 0.5 411316435 61-7"

264 745 3/13/2006 61.1 10 219 -21.9 -83.0 0.0 14 116|241 49| 50-7

265 242 3/14/2006 50.1 15 219 -19.9 -70.0 2.0 23140163173 87

266 214 3/14/2.006 50.1 15 -21.9 <19.83 -70.0 2.0 36 152] 6067 346"

267 215 3/14/2006 50.1 15 -21.9 ~19.% -70.0 2.0 24 132]59) 601 33.6"

268 243 3/14/2006 50,1 15 -21.9 -15.9 -70.0 2.0 24 4316978 64

269 265 3/14/2006 50.1 T C 219 -19.9 =70 2 20(30]42]| 62 61

270 291 3/14/2006 50.1° 15 -21.9 «21.9 <72 0 34 133]47]34 35

271 216 3/14/2006 50.1 15 -21.9 -19.9 =70 2 30| 56| 65| 71| 45-6"

272 244 3/14/2006 50.1 15 -21.8 -20.9 <71 1 21148481 45 67

273 353 3/14/2006 56,1 15 219 219 <78 0 17 | 18] 164 12 11 [Final bloweount <21 b/&, capacity is 260 kips - see restrike of pile #393 (3/31/06)
274 310 3/14/2006 56.1 15 219 -21.9 . -78 0 21120120 14 8-6"  Final blowcount <21 /R, capaclty is 260 Kips - see restrike of pile #393 (3/31/06) -
275 354 3/14/2006 56.1 15 -21.9 -21.9 -78 .0 23 119121 21| 12.6"

276 311 3/14/2006 56.1 15 <218 -16,9 ~73 5 44 1401451501 73

277 359 3/14/2006 56,1 15 219 219 -78 0 30{22118¢20 16 |Final bloweount < 21 /R, eapacity is 260 Kips - see restrike of pile #393 (3/31/06)
278 333 3/142006 56.1 15 <219 21,9 ~18 0 26128117122 15 |Final blowcount < 21 b/, capaclty is 260 kips - ses restrike of pile #1393 (3/31/06)
279 312 3/14/2006 56,1 15 -21.9 219 ~78 0 42 135281 241 13.6"

280 360 3/14006 56,1 15 -21.9 21,9 <18 0 24 |20 19} 15 13 {Final blawcount < 21 b/R, capacity is 260 kips ~ see restilke of pie #393 (3/31/06)
281 334 3/14/2006 56.1 15 -21.9 -21.9 ~78 0 50 3813529 25

282 313 3/14/2006 56.1 15 -219 -14.9 -71 7 24 | 52|65 65 82

283 266 3/1412006 56.1 15 219 -13.9 -70 8 16 1 32| 50109 86
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284 771 3/14/2006 61.1 10 -21.9 =219 -83 0 10 (1111332 74
285 793 3/14/2006 611 10 -21.9 -21.65 -82.75 0.25 10| 10| 12| 38 68
286 664 3/14/2006 61,1 10 -21.9 219 -83 0 10] 9 /24143 36-6"
287 638 3/14/2006 61.1 10 -21.9 -21.9 -83 0 11110} 11| 26 | 279"
288 595 31142006 61.1 10 -21.9 -21.9 -83 0 919 114]27] 186"
289 569 3/14/2006 61.1 10 219 -21.9 -83 0 8 |8 |81]13 30
290 543 3/14/2006 611 10 219 21,9 -83 0 8 |10 8 20| 29
291 500 3/14/2006 61.1 10 -21.9 =218 -83 0 71911238 123"
292 665 3/14/2006 61.1 10 -21.9 219 -83 Q 719 {2351 346"
293 666 3/14/2006 61,1 10 219 -21.9 -83 Q 16 ) 11117143 64
294 639 3/14/2006 611 10 21,9 ~21.9 -83 0 11 {10] 15} 52} 375"
295 596 * 3/14/2006 61.1 10 <219 219 83 0 ERERRVARS 37
296 570 3/14/2006 611 10 21,9 -21.9 -83 0 111101 11}25] 24.5"
297 544 3/14/2006 61,1 10 -21.9 -21.9 -83 0 12 ] 147201371 103"
298 501 3/14/2006 61.1 10 -21.9 ~219 -83 0 81 9 {14} 17] 166"
299 502 3/14/2006 61.1 10 219 219 -83 0 B | 8]10{12) 21
300 503 3/14/2006 61,1 10 -21.9 219 -83 0 91919117 26
301 524 - 3/14/2006 61,1 10 219 -21.9 -83 Q 11} 9 11331 32-6"
302 549 3/14/2006 61.1 10 =219 -21.9- -83 0 10 [ 12133} 356 12-2¢
303 550 3/14/2006 61,1 10 -21.9 219 -83 [ 13 |13 ] 151 28 70
304 292 3/15/2006 56.1 15 -21.9 -13.9 70 8 22| 37154 | 67 72
308 314 3/15/2006 56.1 15 -21.9 -21.9 78 0 2512421 15 8-6" |Final bloweount <21 /R, capacity is 260 kips - see restrike of pile #393 (2/31/06)
306 335 3/15/2006 56.1 15 -21.9 219 -8 Y 36 {2926 21| 12-6"
307 361 3/15/2006 56.1 15 219 -21.9 -78 4] 26123116 18 14 {Final bloweount < 21 b/R, capacity is 260 kips - see restrike of pite #393 (3/31/06)
308 T4 3/15/2006 50.1 15 215 -21,9 ~72 0 20130)2913s 36
309 15 3/15/2006 50.1 15 21,9 -21.9 -72 0 24 126]30]36 33
310 76 3/15/2006 50,1 15 -21.9 ~21,9 =72 0 16 123129030 26
311 77 3/15/2006 50.1 15 21.9 <219 =72 0 17 128 31|30 156
312 96 311512006 50.1 20 -21.9 -21.9 -72 0 31138 |41}36] 156"
313 97 3/15/2006 50,1 15 -21.% 219 <72 0 281491 441]49 39
314 98 3/1512006 . 501 15 219 -21.8 72 0 25 )44 140142 28
315 119 3/15/2006 50.1 15 219 -21.9 ~72 0 28 139144 |41 259"
316 140 3/15/2006 50.1 15 219 -21.9 <72 [4] 58 | 44145 36| 15-6"
317 99 3/15/2006 50.1 15 219 219 -72 0 25128137139} 176"
318 120 3/15/2006 . 56.1 15 219 -14.9 <71 7 20 13713951 68
319 575 3/15/2006 61.1 10 =219 ~21.9 -83 0 11 (18] 344 27 307"
320 576 311512006 61.1 10 -21.9 -21.9 -83 0 12 {11 ] 14| 14| 5-4" [Fiosl blowcount <21 b/fy, capacity is 260 kips » see yestrike of pile#393 (3/31/06)
321 597 3/15/2006 61,1 10 219 =219 -83 0 1110710 21} 35-10"
322 598 3/15/2006 61.1 10 -21.8 -21.9 83 0 1181915 67
323 618 3/15/2006 61.1 10 219 -21.9 -83 0 12 113113128 388"
324 644 3/15/2006 61.1 10 -21.9 -20.9 -82 1 11 12] 34§24} 70-8"
325 667 3/15/2006 61.1 10 -21.9 -21,65 -82.75 0.25 16 | 16 | 20| 41 | 61.10"
326 474 3/15/2006 61.1. 10 219 -21.9 -83 0 B i 8 1012 27
327 448 3/15/2006 61,1 10 -21.9 219 -83 0 10{ 8 | 10} 11} 13-8"
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328 405 3/15/2006 61,1 10 -21.9 219 -83 0 10 [10] 20 [ 10| 10-11" |Final blowcount <21 /R, capacity is 260 kips - sea restrike of pile #393 (3/31/06)
329 379 3/15/2006 611 10 21,9 219 -83 0 101 7110]12 12 [Final blowcount <21 b/ft, capaclty is 260 kips - sea restrike of pie #393 (3/31/06)
330 380 3/15/2006 6L.1 10 -21.9 219 -83 0 11 [ 131 9 | 14| 8-6" |[Final blowcount<2] b/, capacity Is 260 kips - ses restrike of pite #393 (3/31/06)
331 406 3/152006 6L1 10 21.9 219 -83 0 91101 9|10 12 IFinal bloweount <21 b/f, capacity is 260 kips - see restrike of pile #1393 (3/31/06)
332 449 3/15/2006 611 10 -21.9 =219 -83 0 10} 7 110[ 12| 10-6" [Final bloweount< 21 b/R, capacity is 260 kips - see restrike of pile #393 (3/31/06)
333 141 3/16/2006 56,1 15 21.9 -14.65 <7075 725 22 15315257 66

334 121 3/16/2006 56.1 15 219 2L9 78 0 20026121022 21

335 142 3/16/2006 56.1 15 -21.9 -144 -70.5 75 20 130]43 (45 65

336 122 3/16/2006 56.1 15 219 ~15.15 <7125 6.75 20 | 38740 52 64

337 143 3/16/2006 56.1 15 -21.9 -21.9 -78 0 2512324123 22

338 123 3/16/2006 56,1 15 -21.9 -14.9 ~71 7 12 122)33§57( 72

339 144 3/16/2006 56.1 15 -21.8 -13.9 ~70 8 17132]561716 90

340 475 3/16/2006 61,1 10 21,9 -21.9 -83 0 1319 |11}16/[ 25.9%

341 385 3/16/2006 611 10 -21,9 -21.9 -83 0 14 | 13 | 13 ] 11 | 11.11" |Final blowcount< 21 b/f, capucity is 260 kips - see restrike of pile #393 (3/31/06)
342 386 3/16/2006 611 10 21.9 219 -83 0 13116)115117 15 |Final blowcount <21 b/, capaclty is 260 kips - see restrike of pile #393 (3/31/06)
343 407 3/16/2006 61,1 10 219 -10.33 -71.43 11.57 32141150155 RS .

344 408 3/16/2006 61,1 10 219 -10 =711 119 41 | 5067169 77

345 428 3/16/2006 511 10 219 -1033 -71.43 1157 19 [ 34 ] 48 | 50 64

346 429 3/16/2006 611 10 219 -10 =711 11.9 28 |34 47158 68

347 454 3/16/2006 61.1 10 -21.9 -1043 -71.53 1147 25 [ 44| 48| 60 61

348 455 3/16/2006 61,1 10 -21.9 -10.33 ~71,43 1157 37 [ 60 ) 95 } 118} 80-10"

349 480 3/16/2006 61.1 10 -21.9 -10.33 -71.43 11,57 39 [ 58] 61462 81

350 481 3/16/2006 61.1 10 =219 -10 711 119 23 [35)51490( 110

351 166 3/17/2006 50.1 15 21,9 -20.9 -1 1 27 [37]62{49 65

352 189 3/17/2006 50.1 15 219 204 -70.5 15 33 [35]53(59 62

353 217 3/17/2006 50.1 15 -21.9 -20.15 -70.25 175 21 |40} 441 60 65

354 267 3/17/2006 56.1 15 -21.9 -21.9 ~18 0 24 122120018 17  |Final blowcount< 21 bift, capacity i 260 kips - see restylks of pile #393 (3/31/06)
355 293 3/17/2006 56.1 15 -21.9 -14.9 <71 7 28 {46 | 57155 98

356 315 3/17/2006 56.1 15 21,9 <149 -11 7 35 [ 46|59 |55 63

357 336 3/17/2006 56.1 15 -21.9 <144 -70.5 7.5 25 {46133 |75 88

358 362 3/17/2006 56.1 15 -21.9 -21.9 -78 0 3513012626 126"

359 363 3/17/2006 56,1 15 219 -14.9 -71 7 40 |1 41|55] 56 67

360 364 3/17/2006 56,1 15 -21.9 -15.9 <72 3 41 [39]57]43 65

361 338 3/17/2006 56.1 15 -21.9 -13.9 -70 8 17142701 71{ 117

362 316 3/17/2006 56.1 15 -21.9 -14.15 -70.25 7.75 37|60 71|80 46-6"

363 317 3/17/2006 56.1 15 -21.9 -14.65 ~10.75 7.25 39 [ 50] 57166 69

364 294 3/17/2006 56.1 15 -21.9 -13.9 -70 8 61 | 60 [116]124] 100-9"

365 619 3/17/2006 611 10 219 21,9 -83 -0 13[14]16]40 194"

366 645 3/17/2006 61.1 10 21.9 -219 -83 0 15 [ 14 17§ 341 699"

367 668 3/17/2006 611 10 -21.9 214 -82,5 0.5 11 [ 13] 15 ] 48| .649"

368 696 3/17/2006 611 10 -21.9 -21.9 -83 1] 12112116149} 679"

369 724 3/17/2006 6L1 10 21.9 219 -83 0 14 1111 16 { 48 84

370 746 3/17/2006 611 10 -21.9 -21.9 -83 0 141141141251 99

371 772 3/17/2006 61.1 10 219 -20.9 -82 1 M4i10)17)25] 119"
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TABLE 1

Indicator and Production Pile Summary
301 Mission Street

San Franeisco, Culifornla

3/17/2006
373 73 3/1772006 61.1 10 -21.9 20,9 -82 1 11 J 1171430 669"
374 747 371772006 61,1 10 -21.9 215 -82.6 0.4 U J11713/24) 64
375 725 371712006 611 10 -21.9 -20.9 82 1 15 (1612036 65-9"
376 697 3/17/2006 61.1 30 21,9 214 -82.5 0.5 11217} 47] 626"
377 796 . 3/17/2008 61.1 30 -21.9 2219 -83 0 10 {1113 35 78
378 245 3/18/2006 50,1 15 -21.% ~19.9 <70 2 21 {32] 45 69 63
379 268 3/18/2006 56.1 15 21.9 -144 -70.5 7.5 31 [ 476166 44-6"
380 246 3/18/2006 56.1 15 -21.9 -13.9 -70 8 32 14677103 83
381 218 3/18/2006 56.1 15 -21.9 -21.9 ~78 0 2110 8110 12 |Pile Broken, no replacernent pils needsd, see RFI#139
382 190 3/18/2006 56.1 15 21,9 -21.9 -78 0 388|971 6 i Pile Broken, no replacement pile needed, seo RFI#139
383 167 3/18/2006 56.1 15 -21.9 -13.9 ~70 8 23 {29(141)64] 72
384 295 3/18/2006 56,1 15 -21.9 -13.9 =70 8 19 139165651 70
385 269 3/18/2006 56.1 15 -21.9 -13.9 -10 8 19 133 | 57| 66 74
386 247 3/18/2006 56.1 15 21.9 -13.9 =10 8 25142169177} 16
387 219 3/18/2006 56.1 15 -21.9 -12.4 -68.5 9.5 69 15044166 90
388 191 3/18/2006 56.1 13 -21.9 -13.9 -70 8 40 ] 65 )118]116] 45-3"
389 168 3/18/2006 56.1 15 219 -13.9 -70 8 35 150 84118} 70-6"
390 169 3/18/2006 56.1 15 -21.9 -13.1 -69.2 8.3 22 | 42 |150(172{ 352"
391 646 3/18/2006 61,1 10 -21.9 219 -83 0 12 114129 53] 152"
352 669 3/18/2006 6L.L 10 =219 21.9 -83 0 15 [ 16123 | 57| 7571
393 647 3/18/2006 6L1 30 -21.9 -21.9 -83 0 101 9113]44] 9.2
394 670 3/18/2006 611 30 -21.9 20.9 -82, 1 12 [ 14]16] 32| 64-8"
395 698 3/18/2006 6L1 - 30 21,9 -19.9 -81 2 29 139]55) 54 647"
396 648 3/18/2006 61.1 30 -21.9 219 83 0 1191127123 99
397 671 3/18/2006 61.1 30 -21.9 -21.9 -83 0 11 |12 11329 92
398 699 3/18/2006 61.1 30 -21.9 21,9 -83 0 12 12]19]37 89
398 649 3/18/2006 61.1 30 219 -21.9 -83 0 9 |10} 15] 54| 323"
400 672 3/18/2006 6L1 35 219 -21.6 -82.7 0.3 10711]13]21 67
401 700 3/18/2006 611 30 -21.9 -20.9 -§2 1 13115{19/30] 686"
402 726 3/18/2006 611 30 «21.9 ~20.9 -82 1 18112113 )22) 62
403 748 3/18/2006 (39 30 -21.9 -20.7 -81.8 12 1416712 |25} 659"
404 774 3/18/2006 61.1 30 <219 +20.9 -82 1 1113114422y 77
405 504 3/20/2006 51.77 15 -32.9 -32.9 -84.67 0 101215118 34
406 508 3/20/2008 5177 15 -32.9 -32.9 -84.67 0 1211512234 71-6"
407 506 3/20/2006 5577 15 -32.9 329 -88.67 ! 0 27 13915743 206"
408 507 3/20/2006 55.77 15 -32.9 -32.9 -88.67 0 31 {46 51|52] 43
409 525 3/20/2006 5177 15 -32.9 329 -84.67 0 141161321541 62
410 526 3/20/2006 5177 15 -32.9 <319 -83,67 1 11 [13]23149] 466"
411 479 3/20/2006 61.1 45 -21.9 =21,9 -83 0 8 |11[15]30] 49
412 857 3/20/2006 61.1 45 -21.9 -21.9 -83 0 10 | 1030 55 ] 234"
413 835 3/20/2006 61.1 45 -21.9 -21.9 -83 0 918116130} 439"
414 813 3/20/2006 61,1 45 219 ~21.9 -83 0 919 (19]45] 286"
415 770 3/20/2006 61,1 45 -21.9 21.8 -83 0 8 1 7} 12{34} 245" N
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TABLE 1

Indicator and Production Pile Summary

301 Mission Street
San Francisco, California

Elevation .
ST ety

749 3/20/2006 61.1 35 -21.9 21,6 -82.7 0.3 11 15 42| 649"
417 775 3/20/2006 61.1 35 -21.9 -21.9 -83 g 13 16 | 50 67
418 797 31202006 61,1 35 219 -21.9 -83 0 91 9|12]34] 356"
419 822 3/20/2006 61.1 0 -21.9 219 ~83 ] 8 {10]13) 28] 399"
420 844 3/20/2006 61.1 35 -21.9 -219 -83 0 71 8]|14]50 50
421 866 3/20/2006 61.1 35 +21.9 -21.9 -83 0 7 11012235 58
422 821 3/20/2006 61,1 35 219 ~21.9 ~83 0 9 [ 814138 89
423 387 3/21/2006 56.1 15 -21.9 - -21.9 <18 0 2011915718 15 |Fital blowcount <21 b/ft, capacity is 260 kips - ses restrike of pife #393 (3/31106)
424 388 3/21/2006 56.1 15 219 21,9 -78 0 22120131151 12 |Final blewcount<21 b/, capaclty is 260 kips - ses cestrike of pile #393 (3/31/06)
425 389 3/21/2006 56.1 15 -21.9 -21.9 ~78 0 47 13941 31| 14-6"
426 390 3/21/2006 56.1 15 -21.9 219 ~78 0 28 |28 | 18| 20 15  {Final bloweount < 21 b/R, capacity is 260 kips - see restrike of pile #363 (3/31/06)
427 88 3/21/2006 50.1 45 21,9 -19.9 =70 2 33 [ 3616081 112
428 110 3/21/2006 50.1 45 -21.9 -19.9 ~70 2 22 12413559 63
429 136 3/21/2006 56.1 45 =219 «14.65 -70,75 7.25 36 | 5216679 50-6"
430 162 31212006 56.1 45 -21.9 - -139 =70 g 28 132147173 75
431 207 3/21/2006 56,1 45 <219 -21.9 ~78 0 ] 50 {4626 29 36
432 235 3/21/2006 56.1 45 -21.9 «21.9 -78 0 32 (3612829 35
433 263 3/21/2006 56.1 45 219 -14.9 ~71 7 13{13]37]65 iS
434 343 3/21/2006 611 30 -21.9 -21.9 -83 4 10112113 29 70
435 865 312112006 61.1 35 -21.9 -21.9 -83 0 10 { 15130 52| 34-6"
436 823 3/21/2006 61.1 35 -21.9 219 -83 0 10| 9117135 31-6"
437 845 3/21/2006 6L.1 35 -21.9 219 -83 0 AR AN 51
438 867 32112006 61.1 35 219 -21,9 83 4} 11 1 16| 42 | 54 25-3"
439 744 3/21/2006 61.1 45 -21.9 -21.9 -83 0 718 110}25] 389"
440 688 372112006 61.1 45 -21.9 21.9 -83 0 141121 19]39]| 305"
441 643 31122006 61.1 45 ~21.9 -21,9 -83 0 17i12114)15] 116"
442 617 32172006 611 45 -21.9 219 -83 0 18 J 11} 21} 11| 4-3" |Finalblowcount <21 b/, capacity is 260 kips - ses restrike of pite #393 (3/31/06)
443 574 3/21/2006 61,1 45 -21.9 -21.% 83 0 18 J 121 10{ 10| 9-9 ([Final blowcount <21 b/ft, capacity is 260 kips - ses restriko of pilo #393 (3/31/06)
444 551 3/21/2006 5177 10 -32.9 -32.9 -84.67 0 14 {13)25] 63 92
445 289 3122/2006 56.1 45 - 219 -14.9 -71 7 16 (324244 67
446 332, 3/22/2006 56.1 45 X219 «15.9 ~72 6 32|44} 51|58 62
447 358 3/22/2006 56.1 45 -21,9 -21.9 -78 0 25127132127 26
448 384 3/22/2006 56.1 45 -21.9 -21.9 ~78 0 21 [ 1972222 179"
449 427 3/22/2006 56.1 45 21,9 -21.9 -78 [ 31|28 )30 26 23
450 87 3/22/2006 50.1 45 21.9 -204 -70.5 15 25 | 26| 48[551 713
451 109 3/22/2006 50.1 45 219 -19.9 -70 2 23 145] 55| 87 303" .
452 135 . 3/22/2006 56.1 45 219 -19.9 -16 2 6 1 6| 41 2| 2 |pileBroken, replacement pite (#135-R) driven on 4/17/06 see RFI #163
453 161 3/22/2006 56.1 45 -21.9 -13.9 <70 8 22 )33]|46| 48] 356"
454 206 3/22/2006 56.1 435 -21.9 -14.9 ~71 7 18 13543 | 47 67
455~ 205 3/22/2006 56.1 45 219 -13.9 =70 8 21 [ 24 { 30| 54 70
456 160 3/22/2006 56.1 45 -21.9 9.4 -65.5 12.5 34162 77) 76| 45-6"
457 134 3/22/2006 56.1 40 21,9 -114 -67.5 10.5 7115842144 172"
458 577 3/22/2006 5177 10 -32.9 -32.9 -84.67 0 12 121 381 47 72
459 599 3/22/2006 51.77 10 -32.9 -32.9 -84.67 0 14 |18 | 30§ 52 90
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TABLE 1
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301 Mission Street
Sz Francisco, California
3222006 1
461 409 3/22/2006 4677 10 32,9 32,9 0 20 | 18116 ] 14| 13 [Pinal bloweount <21 b/R, capacity s 260 kips - searestriks of pilo#393 (3/31/06)
462 410 372272006 46.77 10 -32.9 -32.9 0 2212112019 17 [Final bloweount < 21 b/8, capacity is 260 kips - see restrike of pile #393 (3/31/06)
463 411 312242006 46.77 10 -32.9 -32.9 0 6516545135 30
464 412 3/22/2006 46.77 10 -32.9 -32.9 [4] 34 130}27)23 32
465 432 3/22/2006 55.71 10 329 -32.8 0 21 [29]81] 73] 506"
466 458 3/2212006 55.77 10 -32.9 -31.9 1 22 | 2513157 679
467 484 3/2212006 5571 10 <329 -30.4 5 16 120[21 143 64
168 527 3/22/2006 5577 10 32,9 -29.4 3.5 13122541571 7
469 108 3/23/2006 50.1 45 -21.9 -10 11.9 14 123136)65] 75-6°
470 36 3/23/2006 50.1 45 . 219 ~18.9 3 343514162 92
471 234 3/23/2006 56.1 45 219 -14.4 15 1522|522 62
472 262 312312006 56.1 45 -21.9 ~14.1 7.8 19117137154 -68
473 288 3/23/2006 56.1 45 219 -15.7 6.2 29 130149153 62
474 331 3/23/2006 56.1 45 X219 219 0 43 135133134 166"
475 357 3/2312006 56.1 45 212 219 0 42 | 47 138 35 31
476 383 3/23/2006 56.1 45 219 -21.8 0 43 14313731 28
477 426 3/23/2006 56.1 45 -21.9 -21.9 0 29 24123123 22
478 233 3/23/2006 56.1 45 219 -13.9 8 20 12313418 406"
479 261 3/23/2006 56,1 45 <219 ~13.9 8 21 22127174 77
480 287 3/23/2006 56.1 45 -21,9 -14.9 7 21 | 261 45| 59 65
481 330 31232006 56.1 - 45 219 -13.9 8 19 [ 2836 50 93
482 356 3/232006 56.1 45 -21.9 -21.9 0 28 [27 271244 24
483 453 32312006 64.1 45 219 -21.9 0 8 191 71 8] 9-6" |Finalblowcount <21 b/ft, capacity is 260 kips - se¢ restrike of pile #393 (3/31/06)
484 479 3/23/2006 65.1 45 -21.9 -21.9 0 101171201 48 61
485 522 3/23/2006 65.1 45 21,9 219 0 14113211290 70
. 486 548 3/23/2006 65,1 45 -21.3 -19.9 2 2012112611 65
487 431 3/23/2006 5177 10 -32.9 -32.9 0 18 119241201 134"
488 430 3/23/2006 5171 10 -32.9 -32.9 0 26 {33 34|47 103"
489 457 312312006 5177 10 -32.9 -22.4 10.5 98 (101} 98 | 54 45
490 456 3/23/2006 51.71 10 -32.9 -17.9 15 43 [ 71196]97] 203" |
491 482 3/23/2006 5171 35 -32.9 -32.9 0 18 124129356 82
492 452 3/24/2006 65.1 45 219 -21.9 0 14 1 17 | 34| 54 73
493 478 32412006 65.1 45 -21.9 «21.9 Q 19 116|281 55 78
494 . 521 | 3papocs 65.1 45 219 -21,9 0 48 | 30| 581 81| 45-6"
495 547 3/24/2006 65,1 45 “21.9 =219 0 20 | 33154 85] 466"
496 520 312412006 65.1 45 -21.8 219 0 12 1 1934|785 88
497 451 3/24/2006 65.1 45 219 9.9 12 52 1661571607 107
498 425 3/24/2006 56.1 45 -31.9 -21.9 0 27 12312521 22
499 573 3/24/2006 61,1 45 «21.9 -21.9 0 28 | 1817 ] 16| B8-6" |Finalblowcount <21 b/ft, capacity is 260 kips - ses restrike of pile #393 (3/31/06)
500 616 3/24/2006 61.1 45 -21.9 219 0 20118112113 12 |Final blowcount <21 b/R, capacity is 260 kips - sea restrike of pile #393 (3/31/06)
501 483 3/24/2006 5177 35 -32.9 -19.9 ~71.67 13 68 | 80 [110) 95 85
502 352 3/24/2006 51,77 15 -32.9 -30.9 -32.67 2 14 | 15120} 44 | 72-10"
503 578 3/24/2006 51.77 35 -32.9 -31.% -83.67 .1 12 {14123 ] 58] 79-10"
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504 3/24/2006
505 621 304/2006 51.77 35 -32.9 ~30.9 -82.67 2 20| 25]25(65| 323"
506 553 3/24/2006 55.77 35 -32.9 -19.9 -75.67 13 110} 75| 61| 60| 104
507 579 3/24/2006 5177 35 =329 . =319 -83.67 1 1911417 28 98
508 601 3/24/2006 51.77 35 -32.9 -20.9 ~72,67 12 40 | 67 |108|116 97
509 622 3/24/2006 5177 35 -32.9 -314 ~83.17 1.5 20| 18120 39| 40-4"
510 78 3/27/2006 50.1 15 ~21.9 21.9 <72 0 20 {25131 )30 24
511 79 3/2712006 50.1 15 21,9 -21.9 -72 0 1902212927} 27
512 80 312772006 50,1 15 - -21.9 =219 =72 0 22124133 |28] 33
513 81 3/27/2006 50.1 15 -21,9 -21.9 =72 0 22 1 24136]28) 33
514 82. 3/27/2006 50.1 15 -21.9 ~21.9 ~72 0 34 133]45]38] 329" .
515 83 3/27/2006 50.1 15 -21.9 20,15 ~70.25 175 28 [36]52149) 65
516 100 3/272006 50.1 15 -21.9 -21,9 <72 Q 17 126]30132(. 27
517 3/27/2006 50.1 15 -21.9 ~21.9 -72 0 29 | 31135] 38| 176"
518 102 312772006 50.1 13 -21.9 -21.9 -72 0 301324032} 156"
519 103 312712006 50,1 15 -21.9 1.9 <72 0 33135431371 209"
520 104 3/27/2006 50.1 15 -21.9 219 -72 0 30| 40([38 58] 48
521 105 3/27/2006 50,1 15 21,9 -19.9 =70 2 3113346 50| 70
522 124 3/27/2006 56.1 15 -21.9 219 =78 0 2612726123 116"
523 125 3/27/2006 56.1 15 21.9 21,9 -78 0 24 |30 |24 | 24| 116"
524 126 3/27/2006 56,1 15 -21.9 219 -18 [ 2631|2624 22
525 743 3/27/2006 6L.1 45 -21.9 219 -83 0 9 | 12| 17] 58] 356"
526 715 312712006 61,1 45 -21.% -21.9 -83 0 16| 10]32] 80 182"
527 687 3/27/2006 6L1 45 -21.9 219 -83 - 0 17 [ 14| 19| 53| 264"
528 642 3/2712006 61.1 45 ~21.9 219 -83 0 15| 17]18]22 51 i
529 572 3/27/2006 61,1 45 219 -22.9 -84 -1 2i10] 9|1 15 |Finil blowcount < 21 b/ft, capacity is 260 Kips - seo restrike of'pile #393 (3/31/06)
530 ° 615 3/272006 61.1 45 219 219 -83 0 187201716} 147"
531 641 3/27/2006 61.1 45 -21.9 219 -3 0 201201925 69
532 . 686 3/272006 61,1 45 219 219 -83 0 21 184181 45] 118
533 714 31272006 61.1 45 -21.9 219 -83 0 17(16] 19| 52| 1169"
534 742 3/2712006 61.1 45 21.9 219 -83 0 10| 10 ] 18 | 61| 49-6"
535 769 3/27/2006 611 45 219 219 -83 0 918112133 72
536 812 3/27/2006 61.1 45 219 219 -83 0 8 11111235 56
537 834 3/2722006 61.1 45 -21.9 <219 -83 0 10111137] 70| 223"
538 485 3/28/2006 55.77 15 32,9 -32.9 -88.67 0 30 ] 36| 57| 64| 306"
539 459 3/28/2006 55.77 15 -32.9 -32.9 -88.67 0 21127140 (47] 74
540 433 3/28/2006 5571 15 -32.9 -32.9 -88.67 0 2323114657 78
.4 127 3/28/2006 56.1 15 -21.9 -14.4 -70.5 7.5 1912916072 112
542 128 3/28/2006 56,1 15 -21.9 -21.9 <78 0 31133(29°127] 24
543 129 3/28/2006 56.1 15 21.9 -13.9 =70 8 S5{32]65[62] 82
544 130 3/28/2006 $6.1 15 -21,9 -8.4 -64.5 13.5 23 139 85]103] 101
545 . 84 3/28/2006 50,1 15 219 «19.9 =70 2 49 | 5315057 70
546 85 3/28/2006 50.1 15 =219 -17.4 -67.5 4.5 157731 51| 71| 333"
547 106 3/28/2006 50.1 45 -21.9 -18.4 -68.5 3.5 110§ 70 [ 55| 54| 81

315704 . Page 13 0£22 5122008




TABLE 1
Indicgtor and Production Pile Summary
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548 107 3/28/2006 50.1 15 ~21.9 -16.9 67 5 95 | 52| 44163 88

549 131 3/28/2006 56.1 15 -21.9 -74 -63,5 14.5 17 | 35 ] 67 {123 BS5-6"

550 623 3/28/2006 5177 35 32,9 -32,9 -34.67 4] 18 j 22 | 58 1113) 2020

551 856 3/28/2006 61.1 45 219 -21.9 -83 0 9 | 12130]44] 285"

552 378 312812006 61,1 45 219 -21.9 -83 0 8 110022744 316"

553 811 3/28/2006 §1.1 45 -21.9 -21.9 -83 0 11§ 111331350 13-2¢

554 768 3/28/2006 61,1 45 -21.9 -21.9 -83 0 8 1101 12|34 46-11"

555 833 3/28/2006 61.1 45 -21.9 -21.9 -83 0 10 | 12136 62| 34.5"

556 855 3/28/2006 61.1 45 -21.9 -21.9 -83 0 919 [16)32] 133"

557 877 3/28/2006 61.1 45 1219 -21.9 -83 0 12 115/ 38| 63 ). 97" |Pile Broken, replacement pile (#877-R) driven on 4/20/06 sec RFI#163

558 g32 3/28/2006 611 10 -21.9 -21.9 -83 0 1011213057 314

559 854 3/28/2006 61.1 10 -21,9 -21.9 -83 0 1011713868} 294"

560 376 3/28/2006 61,1 10 219 -21.9 -83 0 11 | 151391 74| 36-5"

561 528 3/28/2006 3577 35 -32.9 ~27.9 -83.67 5 12 | 13324 65 73

562 554 3/28/2006 55.77 35 -32.9 -27.1 -82.87 5.8 14 115118173 64-6"

563 413 3/29/2006 46.77 15 -32.9 -32.9 ~79.67 0 3 j24119]13 12 |Final blowcount <2} b/f, capacity is 260 kips- seorestrike of pile #393 (3/31/06)
564 391 3/29/2006 56.1 15 ~21.9 -20.9 ~77 1 35135]25] 22 21

565 365 3/29/2006 56.1 15 219 -219 ~78 0 29 | 24121 ] 17| 86" [Finalblowsouns<21 b/fY, capacity is 260 Kips - ses Testrilre of plle #393 (3/31/06)
566 338 3/29/2006 56.1 15 -21.9 219 -78 0 26 {30]21]21 17 |Final bloweownt < 21 b/ft, capacity is 260 Kips - searestrike of pile #393 (3/31/06)
567 318 3/29/2006 56.1 15 219 -21.9 -8 1] 26 126123118 16 |Final blowcount < 21 bift, capacity is 260 Iips « sez restrike of pile #393 (3/31/06)
568 296 3/29/2006 56.1 15 219 -219 ~18 4] 28 1272020 17 |Final blowcount <21 b/}, capacity is 260 kips - see restrike of pile #393 (3/31/06)
569 270 3/29/2006 56.1 ¢ 15 «21.9 -21.9 <18 0 22 123126120 15 |Final blowcount < 21 bift, capacity is 260 kips - ses restrike of pite #393 (3/31/08)
570 248 31292006 56.1 15 219 219 -18 0 2127|221 21) 21

571 220 3/29/2006 56.1 13 219 ~13.9 Y 8 23136 |¢66)81] 90

572 192 312002006 56.1 15 -21.9 -119 -68 10 87173149} 48] 102

573 170 3/25/2006 56.1 15 219 -21.9 -78 0 29 | 29126 24] 126"

574 580 3/29/2006 51.77 35 -32.9 -30.9 -82.67 2 16 | 17 ] 18] 17 73

575 602 3/29/2006 5177 35 -32.9 <319 -83.67 1 13 11622 | 46 62-6"

576 868 3/29/2006 611 10 -21.9 -2L.9 -3 0 9 11513547 ] 143

577 846 3/29/2006 611 35 -21.9 -21.9 -83 0 9 112130146 386"

378 824 3/29/2006 6.1 - 20 -21.9 -21.9 -83 0 § | 12721)30) 214"

579 369 3/29/2006 61.1 35 21.9 2219 83 0 8 18119130] ¢5

580 847 3/29/2006 61.1 35 -21.9 219 -83 0 8 | 10{16135 49

581 825 3/29/2008 61.1 10 219 -21.9 -83 0 8 | 9 [11]23 58

582 348 3/29/2006 611 35 21,9 -21.9 -83 0 719 [11]28 56

583, 870 3/25/2006 61.1 35 -21.% 219 -83 0 8 11013472 374

584 226 3/29/2006 61.1 10 21,9 -21.9 -83 0 101015134 53

585 371 3/29/2006 61.1 10 219 -219 -83 0 9 J10{36} 50 223" .
586 849 3/29/2006 61.1 10 -21.9 =219 -83 0 9 | 912721 139

587 827 3/29/2006 61.1 10 219 219 -83 0 1111413037 214"

588 872 3/29/2006 61.1 10 21.9 21.9 -83 0 10{17]42]53] 153"

589 193 3/30/2006 56.1 15 -21.9 -11.9 -68 10 44 133 137] 771 303"

590 221 3/30/2006 56.1 15 ~21.9 -21.9 ~78 0 25 147136(28] 136"

591 249 3/3072006 56.1 15 219 -21.9 18 34137381331 31
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TABLE L
Indicatox and Production Pile S ry

301 Mission Street
San Francisco, California
3/30/2006 8
3/30/2006 5
594 319 3/30/2006 56.1 15 21,9 =78 0 41 [36127123] 116"
595 340 3/30/2006 56.1 15 -13.9 =70 8 19138149169 34
596 366 3/30£2006 56.1 15 -21.9 ~78 0 38 )35(25]22 21
597 392 3/30/2006 56.1 15 -21.9 -78 0 33 125124 17 16  {Final bloweount <21 b/f, capacity ls 260 kips - seo restriks of plle #393 {3/31/06)
598 145 3/30/2006 56.1 15 -21.9 ~78 0 29 | 2713429 23
599 171 3/30/2006 56.1 1S 139 =70 8 32 130[48]61 80
600 146 3/30/2006 56.1 15 ~21.9 -78 0 44 [ 34 [ 41133 27
601 850 3/30/2006 61.1 10 219 -83 0 10 {13 ]34]68] 18-3"
602 873 3/30/2006 61.1 10 -21,9 -83 0 1011634159 ] 153"
603 851 3/30/2006 61.1 10 219 -83 0 8 {11119]60 79
604 874 3/30/2006 61,1 35 -21.9 -83 0 1113052 ] 489
605 852 3/30/2006 61.1 35 ~21.9 -83 0 10110115] s0 80
606 853 3/30/2006 61,1 35 -21.9 -83 0 11|12 16] 38 82
607 875 3/30/2006 61.1 35 21,9 -83 0 10 [17135[358) 519"
608 831 3/30/2006 61.1 10 -21.9 -83 0 10| 11} 18] 50| 357"
609 728 3/30/2006 61,1 10 -21.9 -83 [ 32 (33134155 76
610 750 3/30/2006 61.1 35 -21.9 -83 0 15 ) 181237 65] 639"
611 716 3/30/2006 61.1 35 . 219 -83 0 10 ] 20 {26 | 84| 80-6"
612 798 3/30/2006 61.1 35 -21.9 -83 0 12 | 1311935 63
613 172 3/31/2006 56.1 15 ~13.9 <70 8 21 13352 | 71 84
614 195 3/312006 56,1 15 ~13,9 -70 8 26 136160)94] 105
615 222 3/31/2006 56.1 15 -13.9 <70 8 21 | 36157460 80
616 250 3/31/2006 56.1 15 -13.9 ~70 8 21 130]56]| 64 72
617 272 3/3172006 56.1 13 -13.9 =70 8 26 | 42156} 66 35
618 298 3/31/2006 56.1 15 -13.9 <70 8 44 [ 52|78 [ 93 ). 45-6"
619 320 3/31/2006 56.1 15 -13.9 <70 8 39 | 531761 75| 436
620 341 3/312006 56.1 15 -13.9 -70 8 22 136641103 46-6"
621 367 3/31/2006 56.1 15 -13.9 ~70 8 23 143[59172] 426"
622 223 3/31/2006 56.1 15 ~13.9 -70 8 21 136(355]75 82
623 251 " 3/31/2006 56.1 15 219 -78 0 40 13312830} 136"
624 273 3/31/2006 56.1 15 21,9 ~78 0 362912725 23
625 393 3/31/2006 56.1 15 -21.65 ~77.75 025 34 | 28122 ] 17| 19-3" |Restrikeperformed on final 3-inches of driving on 4/1/06
626 728 3/31/2006 61.1 35 -21.9 -83 0 1113|1431 82
627 701 3/31/2006 61.1 35 -21.9 -83 0 10 | 1220 59| 29-5*
628 673 3/31/2006 61.1 35 -21.9 -83 0 10 | 14]22]60] 44.6"
629 650 3/31/2006 61.1 ‘35 -21.9 -83 0 10 ) 11714139 499"
630 730 3/31/2006 61.1 35 -21.9 -83 0 9 | 9ol11}]16 60
631 702 3/31/2006 61.1 35 219 -83 0 10] 9113143 627
632 674 3/31/2006 61.1 35 -21.9 ~83 0 10 | 10| 11| 46| 40-6"
. 633 651 3/312006 61.1 35 219 -83 0 9 [12]|13]40] 69.9"
634 731 3/31/2006 61,1 35 -21.9 .83 4 10 | 12] 141 46| 52-6"
635 703 37312006 61.1 35 ~21.9 -83 0 111108 12132] 719"
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TABLE 1
Tudicator and Production Pile Swmwmary
301 Mission Street
San Francisco, California

¢ Elevation|
e
i R T ) A .. . . ’ o ;4 . g .
636 675 3/31/2006 611 35 -21.9 -21.9 -83 0 11 [12]24[ 72| 293"
637 652 3/31/2006 61.1 35 -21.9 -21.9 -83 0 1111227 70] 516"
638 732 3/3172006 61.1 35 -21.9 -21.9 -83 0 10)10) 13 )56} 50-6"
639 704 3/31/2006 611 35 219 -21.9 -83 0 10 10} 13| 47 80
640 299 4/1/2006 56,1 15 -21.9 -13.9 -70 8 27 1331481721 46-6"
641 321 4/1/2006 56.1 15 21.9 -13.9 =70 8 34138]60] 79 82
642 342 4/1/2006 56.1 15 219 219 -78 0 41 139130126 24
643 368 4/1/2006 56.1 15 - =218 -21.9 -78 [ 31 (31124122 19 |Pinal bloweonnt < 21 b/ft, capacity is 260 kips - ses restrike of pile #393 (3/31/06)
644 394 4/1/2006 56,1 15 219 -21.9 -78 0 34128126127 23
645 434 41172006 5577 15 -32.9 -32.9 -88.67 0 23 } 51) 61} 58] 329"
646 414 41172006 46.77 15 -32.9 -32.% ~79.67 Y 25 (201823 17 |Pinal blowsount < 21 b/fi, capacity is 260 kips - ses restrike of pile #393 (3/31/06)
647 415 41142008 46,77 15 -329 . 229 -69.67 10 32 1451681 88| 105
648 416 47122006 46.77 15 ~32.9 32,9 <79.67 0 35 |31{30] 24| 126"
649 460 4/1/2006 55.77 15 -32.9 -32.9 -88.67 0 32168173 ) 54| 226"
650 - 676 4/1/2006 61.1 35 21,9 =219 -83 0 15115122] 66| 253"
651 627 4/172006 51717 35 ~32.9 -32.9 -84.67 0 13124 (57179} 304"
652 606 4/1/2006 5177 35 -32,8 =319 -83,67 1 9 [ 12128] 356} 604"
653 584 4/1/2006 51.77 35 «32.9 -32,9 -84.67 0 13 133154551 133"
654 624 4/1/2006 51,77 35 -32.9 -329 -34,67 0 13 141638 79
655 603 4/1/2006 5177 35 . -32.9 -32.9 ~84.67 0 13j14115]19 56
656 581 4/1/2006 51.77 35 -32.9 =319 -83.67 1 12 |114]16] 55 799"
657 625 4/1/2008 5177 35 32,9 <319 -83.67 1 13113113120 63
658 604 41172006 5177 35 =329 <319 -83.67 1 16 |16]15]30 97
659 582 4/1/2006 5177 35 -32,9 -31,9 -83.67 1 131131161354 709"
660 © 626 412006 5177 35 -32.9 -30.9 -82.67 2 15116119120 69
661 605 4/1/2006 51.77 35 -32.9 -31.9 -83.67 1 18117118130 90
662 583 41172006 51,77 35 -32.9 -30.9 -82.67 2 {17115 19 73
663 147 4/3/2006 56.1 15 219 -14.9 -1 7 2613058181 78
664 173 4/3/2006 56.1 15 - -21.9 -13.9 -70 8 16 12753 | 87| 48-6"
665 148 4/3/2006 56.1 15 219 -21.9 <78 0 38 {3828 |28} 116"
666 196 41312006 56.1 15 -21.9 -13.4 -69.5 3.5 24 |28 148 ] 86 ] 60-6"
667 174 4/3/2006 56.1 15 -21.9 -13.4 -69.5 8.5 32022725061 110
668 149 41372006 56.1 15 219 -14.9 ~71 7 20 (42 66|73 75
669 224 A4/3/2006 56.1 15 219 -21.9 ~78° 0 27 |38 33|26 26
670 197 4/3/2006 56.1 15 219 -13.4 -69.5 8.5 23 |33]353]|93} 606"
671 175 4/3/2006 56.1 15 -21.9 -12.9 -69 9 42 133301441 103
672 150 4/3/2006 56.1 15 -21.9 -12.65 -68.75 9,25 63 | 41 |49 | 67 ] 25.3"
673 252 4/3/2006 56.1 15 -21.9 2219 78 0 30141135} 32 25
674 225 4/3/2006 56.1 15 <219 ~144 ~70.5 7.5 22133168179 82
675 198 4/3/2006 56.1 15 -21.9 -11.9 -68 10 74152139 59 83
676 555 4/3/2006 5571 35 -32.9 -27.9 -83,67 5 13 117[25] 57} 729"
677 529 432006 5577 35 -32.9 -28.9 -84.67 4 12 [ 16 | 36 | 44 74
678 508 4/3/2008 55.77 35 -32.9 C329 -88.67 0 56 | 461 50| 67 | 316"
679 486 4/3/2006 5597 35 -32.8 -29.9 -B5.67 3 15[18{25(3s 65
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TABLE 1

Tndicator and Production Pile S ry
301 Mission Street
San Francisco, California
680 556 4/3/2006 55,77 35 -32,9 -27.9 -83.67 5 18] 17] 17] 21 2
681 530 4/3/2006 55.77 35 -32.9 -27.9 -83.67 5 1611511627 86
682 509 4/3/2006 5577 35 -32.9 -29.9 -85.67 3 19 127§ 6057 64
683 . 487 4/3/2006 55.77 35 -32.9 -29.9 -85.67 3 21 |2134]55 83
684 481 4/3/2006 55.77 35 ~32.9 -28.9 -84.67 4 17 {21} 2437 82
685 435 41312006 5571 35 -32.9 -30.9 -86,67 2 22 124126]46) 89
686 436 4/3/2006 55.77 35 32,9 -18.9 -74.67 14 130§1091117|107] 102
687 176 4/4/2006 56.1 L 15 =219 -11.4 -67.5 10.5 95 |55 36 54| 486"
688 274 4/4/2006 56.1 15 -21.9 ~15.9 ~72 6 55| 64169 62 66
639 253 4412006 56.1 15 -21.9 -134 -69.5 8.5 28 [25|50¢90 106
€690 226 4/4/2006 56.1 15 21,9 -13,9 -70 8 25132170 [ 9| 203"
691 199 4/4/2006 56.1 15 219 -14.9 ~71 7 49 135|398 | 110
692 300 4/4/2006 56.1 15 21,9 -15.7 -71.8 6.2 60 | 68| 51| 42 82
693 275 4/4/2006 56.1 15 -21.9 -13.9 <70 8 31 |46 (81192 132
694 254 . 442006 56,1 15 -21.9 -12.9 -69 9 63 130 ] 40 | 85| 94-6"
695 221 4/4£2006 56.1 15 219 -12.9 -69 9 51|34143|75] 716"
696 322 44412006 56.1 15 -21.9 -11.9 -68 10 52 [ 37]35] 50| 100-6"
697 301 4/4/2006 56.1 15 219 ~11.4 -67.5 10.5 54 | 38 | 34| 73 | 130-10"
698 276 4/4/2006 56.1 15 -21.9 ~12,9 69 g 51137145} 80 100-6*
695 557 4/4/2006 5577 35 -32.9 -28.9 -84.67 4 16 {15 18] 36 90
700 531 4/4/2006 5577 -35 -32.9 -27.9 -83.67 5 1711511922 66
701 488 4/4/2006 5577 35 ~32.9 -30.9 -86.67 2 221271375 93
702 462 47412006 5577 35 -32.9 -17.9 -13.67 15 1271 94 |133|100] 102
703 255 4/5{2006 56.1 15 +21.9 -8.5 -64.6 134 22 { 45|86 {141 125
704 323 4/5/2006 56.1 L5 -21.9 -11.9 -68 10 52 49142]| s0 107
705 302 . 4/5/2006 56.1 5 -21.9 -119 68 10 67 141 | 41| 89| 60-6"
706 277 4/5/2006 56.1 15 2219 -12.4 -68.5 9.5 71| 5431149 107
707 343 4/512006 56.1 13 219 -21.9 -78 0 42 137129 124] 26
708 369 4/5/2006 56.1 15 21,9 -21.9 -78 0 47 139 331 40| 20-6"
709 344 4/5/2006 56.1 15 -21.9 -21.9 -78 0 5151618 6 |Pile Broken, no replacement pite needed, soe RFI#179
710 370 4/5/2006 56.1 15 -21.9 ~12.4 ~68.5 9.5 40 | 32| 541 60| 40-6"
711 324 4/512006 | 561 15 -21.9 -11.9 -68 10 49 13913961} 303"
712 345 4/5/2006 56.1 15 219 -11.65 -67.75 10,25 58 | 4140 ] 69| 20-3"
713 371 4/5/2006 56.1 15 -21.9 ~12.4 -68.5 9.5 47 1 44| 34 { 44 91
714 303 452006 [~ 561 15 -21.9 -11,15 -67,25 10.75 87 { 70| 44 | 46 | 30-3"
715 325 4/5/2006 . 56 15 -21.9 -21.9 -78 0 7171911 10 [PieBroken, 20 replacement pile needed, see RE1#179
716 346 4/5/2006 56.1 15 -21.9 -10.65 -66.75 11,25 55 [ 513745 203"
717 751 47512006 61,1 35 219 -21.8 -83 0 16 116121 1] 36 83
718 752 4/5/2006 611 35 -21.9 219 -83 0 1111415125 87
719 kil 415/2006 61.1 35 219 -21.9 -83 0 16 119120(27] 61
720 799 4/5/2006 61.1 35 -21.9 219 -83 0 18122(30]56] 72
721 778 4/5/2006 61,1 35 218 -21.9 -83 0 17 115} 24| 56| 69-9"
722 800 4/5/2006 61.1 35 -21.9 2139 -83 0 17119139631 273"
723 83 4/512006 61.1 35 219 219 ~83 0 1311312128 .78
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TABLE 1
Indicator and Produetion Pile Swmmary
301 Mission Street
San TFranciseo, California

724 779 4/5/2006 61.1 35 218 21,9 -83 0 12115122179 49-3"
723 801 4/5/2006 61.1 35 ~21.9 219 -83 0 15114]26| 42| 50-6"
726 754 4/512006 6L1 35 21,9 -21.9 -83 0 18 { 18] 28 | 90 47-3*
727 780 4/5/2006 61,1 35 -21.9 ~21.9 «83 0 19119130 42 153
728 802 4/5/2006 61.1 | 35 219 21.23 -82.33 0.67 36 |30)3042) 859"
729 375 4/6/2006 56.1 1B -21.9 ~12.9 ~69 9 39 [ 35133 44 79
730 398 4/6/2006 56.1 15 219 --219 -78 - 0 331291251 15 |Final bloweoimt < 21 B/8, copasity is 260 kips - ses restrike of pile #3093 (3/31/06)
731 397 4/6/2006 56.1 15 -219 -21.9 -78 0 33 131{24]{25{ 23
732 132 4/6/2006 56.1 35 219 -1.5 -63.6 144 15 {17139 71| 303"
733 133 41612006 56.1 35 <219 7 -63.1 14.9 9 {11130/ 53 102
734 396 4/6/2006 56.1 15 -21.9 219 -78 0 40 [ 3842820 22
735 395 41612006 56.1 15 =218 -114 -67.5 10,5 44 | 441 42 | 64 94
736 418 4/6/2006 46.77 15 -32.9 -23.9 «70.67 9 46 167174177 105
37 419 4/6/2006 46.77 15 -32.9 =209 ~67.67 12 38 | 505981 283"
738 417 41612006 46,71 25 -32.9 . -194 -66.17 13,5 36 (43|12 71| 126
739 439 4/6/2006 55.71 25 ~32.9 ~13.75 -69.52 19.15 69 [102}116{165] 50-3"
740 440 47612006 5577 25 32,9 -30.9 -36.67 2 204321127]46] 63
741 437 4/6/2006 5577 35 -32.9 -32.9 -88.67 0 131101 10§ 9 | 4-6" [Finalblowcount <21 b/ft, caparity is 260 kips - see restrike of pile #393 (3/31/06)
742, 438 4/6/2006 §5.77 35 «32.9 ~30.4 -§6.17 25 16 { 18] 20 45| 659"
743 464 4/6/2006 55.77 35 . =329 -32.9 -88.67 0 22139170 84 90
744 465 4/6/2006 55.77 35 -32.9 -32,9 -88,67 ] 22 [ 525690} 30-5"
745 463 4/6/2006 55,77 35 -32.9 -29.9 -85.67 3 21 (22]30(37] 61
746 489 4/612006 55.77 35 <329 -29.9 -85.67 3 19 { 28 | 37§ 51| 709"
747 511 41612006 5577 | 35 -32.9 28,9 -84.67 4 251 26]37(50; 61
748 151 44112006 56.1 25 -21.9 -14 -63.5 14.5 20 140158} 931 506"
749 152 4/7/2006 56,1 15 21,9 -7.4 -63.5 14.5 16 1301 45) 75 100
750 177 4/7/2006 56.1 15 219 -6.9 63 15 24 | 421 47| 85| 80-6"
751 200 4/7/2006 56.1 15 219 -114 -67.5 105 7152145 50| 55-6"
752 228 417/2006 56.1 15 21,9 -114 -67.5 10.5 80 | 57146] 59 45-6"
753 256 4/7/2006 56.1 15 -21.9 -11.15 -67.25 10,75 521665049} 95
754 278 4/7/2006 56.1 15 219 -10.65 -66.75 1125 53 ) 57165)47] 37
755 304 4/1/2006 56.1 15 -21.9 -11.4 -67.5 . 10.5 .| 67 |86 61147 50
756 326 417/2006 56,1 15 -21.9 -12.15 6825 9.75 54 135{31[43} 559"
57 347 4/7/2006 56,1 15 219 -14.2 ~70.3 77 2613917482 90
758 178 41712006 56,1 15 -21.9 -11.15 -67.25 10.75 681 61}43]46| 202"
759 201 4712006 56.1 15 -21.9 ~11.4 -67.5 - 10.5 86 | 71| 57| 48| 50-6"
760 229 41712006 56.1 15 -21.9 -6.9 -63 15 7 115[33[711 130
761 257 417/2006 36.1 15 219 8.15 £4.25 13.75 32145167172 122"
762 279 41712006 56.1 15 -21.9 ~10.65 -66.75 1125 93 { 67143 | 38 65
763 532 4£1/2006 55.77 35 -32.9 -30.9 -86.67 2 45 | 54137 54| 64
764 558 4/7/2006 55.77 35 -32,9 -27.9 -83.67 5 16 1151221361 69
765 654 41712006 61,1 35 21,9 =219 -83 0 13|13 11 51] 416"
766 i 655 4/7/2006 61.1 35 -21.5 -21.9 -83 0 10 | 11| 13| 57| 384"
767 656 4112006 61.1 35 219 -21.9 -83 0 12 {11 ] 13125 87

3157.04 . Page 13 0£22 31202006 -




TABLE1
TIndicator and Production Pile Summary

301 Mission Street
San Francisco, California
|, .. CiufofF X
- “Blevation - |" -
(fecty’
447/2006 -21.9 0
769 628 41712006 51,77 35 -32.9 1
770 607 44712006 5177 35 ~32.9 -30.9 -82.67 2 15 115161271 60-6"
771 585 4/7/2006 5177 35 -32.9 -32.9 -84.67 0 19 115] 16| 42 88
772 629 4/7/2006 5177 35 -32.9 -30.9 -82.67 2 12 | 16 { 17 { 54| 63-6"
773 608 4/7/2006 5177 35 -32.9 -30.9 -82.67 2 16 {16 20|25 94
774 305 4/8/2006 56.1 15 21.9 -21,9 «78 0 81710 8 12 |Pile Broken, noteplacement pile needed, see REI 182
775 327 4/8/2006 56.1 15 219 -8.4 -64.5 13.5 5 [17]143]55 67
776 348 4/8/2006 56,1 15 219 -12.4 -68.5 ‘9.5 38 [ 26|23 |37 69
777 374 4/8/2006 56.1 15 -21.9 ~12.4 -68.5 9.5 32 [26[19] 44 77
778 - 153 4/8/2006 56.1 15 -21.8 -6.9 -63 15 23 125139 66 99
779 179 4/8/2006 56.1 15 -21.9 -6.9 63 15 117126 34) 60 90
780 202 4/8/2006 56.1 15 219 ~11,65 6775 10.25 69 | 47131]35] 404"
781 230 4/8/2006 56,1 15 21,8 ~14 -63.5 14.5 8 123767 42-6"
782 258 4/8/2006 56.1 15 <219 ~1.65 -63.75 - 1425 12 118{35] 53 70
783 . 280 4/8/2006 56.1 15 219 -6,75 -62.85 15,15 6 | 7111]41 80
784 306 4/8/2006 56.1 15 215 -6.9 63 15 6 | 1130 70| 556"
785 328 - 4/8/2006 56.1 15 21.9 -11.65 -67.75 10.25 51126] 19 39| 426"
786 349 4/8/2006 56.1 15 21,8 -13.15 -69.25 8.75 19 [ 17[27] 52 80
787 375 4/8/2006 . 56.1 15 -219 -13.4 «69.5 8.5 13[14[32] 50 67
788 159 4/8/2006 56.1 15 C219 -6.5 -62.6 15.4 12 132148 | 45 98
789 203 4/8/2006 56.1 15 -21.9 -6.9 -63 15 191171321456 80
790 204 4/8/2006 56.1 15 -21.9 -11 -67.1 109 62 1611 54|41} 406"
791 232 41812006 56.1 15 -21.9 ~1.9 -64 14 18 1 19| 35| 57 75
792 259 4/8/2006 56.1 15 -21.9 -7.9 -64 14 101204272 77
793 586 4/8/2006 51.77 35 -32.9 «32.9 -84.67 . 0 15118 39| 44 35
794 630 4/8/2006 5177 35 -32.9 -31.9 -83.67 1 14 1 16|21 [ 55 ] 63-8"
795 609 44812006 35177 35 -32,9 31,9 -33.67 | 16 14| 16122 84
796 587 4/8/2006 51.77 35 -32.% -32.9 -84.67 0 19 125|481 58| 206"
797 559 4/812006 55.77 35, -32.9 -28.4 -84.17 45 20118} 19150 89
798 533 4/8/2006 55,77 35 - <329 -29.4 -85.17 - 3.5 15 1 177129 49 83
799 512 4/8/2006 55,77 35 -32.9 -29.9 -85.67 3 21120261 40 76
800 490 4/8/2006 55.77 35 -32.9 ~14 -69.77 i 18.9 59 1 78 | 117| 168] 784"
801 560 4/8/2006 55.77 35 -32.9 -16 <7177 16.9 50 11101129[170{ 209
802 534 4/8/2006 55,77 35 -32.9 -16 1137 16.9 163 184110[134] 154
803 513 4/8/2006 55.77 35 -32.9 -14.5 ~70.27 184 32 176 | 96 | 150 100-6"
804 260 4/10/2006 56,1 15 -21.9 1.5 -63.6 14.4 7 11212034 72
805 286 4/10/2006 56.1 15 =219 <715 -63.85 14,15 4 (2144|172 85
806 328 4/10/2006 56.1 15 -21,9 -13.9 ~70 8 18 1221 46| 67 75
807 355 4/10/2006 56.1 15 -21.9 «13.9 -70 8 15122148 74 74
808 399 4/10/2006 56.1 15 -21.9 -21.9 ~78 ] 36 132}123]21 21
809 421 4/10/2006 56.1 15 21,9 -21.9 -78 0 47 138130] 30 24
810 420 4/10/2006 56.1 15 -21.9 -12.63 -68.75 9.25 34 [ 28481 70 86
811 400 4/10/2006 56,1 15 219 -12.65 -68.75 925 32 128136 54 83
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TABLE 1
Indicator and Production Pile Symmary

301 Mission Street
San Franeiseo, California
-Actual Top of
- | Pile Elevati
812 401 4/10/2006 15 -21.9
813 422 4/10/2006 15 -21.9 -12.65 -68.75 9,25 28 |23 56 87
814 - 423 4/10/2006 56.1 15 219 -13,15 -69.25 8,75 17 |'18 73 82
815 828 4/10/2006 61,1 35 -21.9 -21.9 -83 0 14 | 14 43 55
816 829 4/10/2006 61,1 35 219 -21.9 -83 0 12 113 391 496"
817 803 4/10/2006 61.1 35 . 219 219 -83 0 12| 14 511 244"
818 781 4/10/2006 61,1 35 -21.9 219 -83 0 111 50§ 30-6"
819 755 4/10/2006 61.1 35 -21.9 -21.9 -83 0 13 | 15 50§ 40-6"
820 733 4/10/2006 61,1 35 21,9 219 -83 0 17 117 28 | 37-6"
821 705 4/10/2006 611 35 -21.9 219 -83 0 1215 79 | 70-6"
822 677 4/10/2006 61.1 35 -21.9 -21.9 -83 0 18119 341 706"
823 678 41072006 61.1 35 219 215 3 0 17115 34| 506"
824 106 4/10/2006 61.1 35 219 -21.9 -83 0 21 |20 25 130
825 734 410/2006 61.1 33 -21.9 ~12.9 -74 9 43 | 55 71 85
826 756 4/10/2006 611 35 -21.9 219 -83 0 15 1 14 56 | 100-9"
827 782 4/10/2006 611 35 219 =219 -83 0 15 1 15 21 | 83-10"
328 804 4/13/2006 61.1 30 219 -21.9 -33 0 14 | 18 61| 17-3"
829 305 4/13/2006 61,1 30 -21.9 «21.9 -83 0 15117 66 | 25-3"
830 " 783 . 4/13/2006 61,1 30 <219 -21.9 -83 0 15 {16 371 326"
831 757 4/13/2006 61.1 30 -21.9 218 -83 0 23 1 20 27 65
832 735 4/13/2006 61.1 30 -21.9 -11.9 <73 10 34 | 47 66 | 55-10"
833 707 4/13/2006 61.1 25 -21,9 -9.9 71 12 18 | 24 57 83
834 679 A/13/2006 61.1 25 -21.9 -10.4 -7L5 115 26 | 45 58 82
835 561 4/13/2006 55.717 30 -32.9 -32.9 -88.67 0 37110 6] 8 6 |PileBroken, no replacement pile needed, see RFI#203
836 535 4/132006 55.77 30 -32.9 -29.9 -85.67 3 22 12613042 70 )
837 514 411312006 55.77 30 -32.9 -21.9 -71.67 11 76 | 66 | 86 | 71 101
838 ) 681 4/14/2006 61.1 30 219 -21.9 -83 0 11 | 131121 34] 349"
839 709 4/14/2006 61.1 25 <219 -21.9 . -R3 0 13 [ 14] 1435} 56-9"
840 Y 4/14/2006 61,1 25 219 -21.9 -83 0 13117125] 701 133"
841 682 4/14/2006 61.1 30 -21.9 219 -83 0 17 {19] 17|30 78
842 710 4/14/2006 61.1 30 2219 -21,9 -83 0 2 {17119 (37} 75
843 738 4/14/2006 611 30 219 -21.9 -83 0 13 1141 20| 63 | 386"
844 ! 683 4/14/2006 61.1 30 =219 ~219 . -83 0 21 |18 122]65] 709"
845 711 4/14/2006 61.1 30 -21.9 «219 83 0 18 11720441 666"
846 739 4/14/2006 61.1 30 219 -9.9 -71 12 26 143 (57|72 102
847 761 4/14/2006 61.1 30 -21.9 ~21.9 -83 0 1311202041 65
848 760 4/14/2006 61.1 30 =219 -21.9 -83 0 17 117122(33 93
849 451 4715/2006 55.77 30 -32.9 -15.9 ~71.67 17 67 181 1102! 85} 100
350 482 4/15/2006 55.77 30 -32.9 -30.0 -86.67 2 7171613 3 Pilo Broken, no replacement pile needed, seo RFI #203
851 466 4/15/2006 55,77 30 -32.9 13 -68.77 19.9 26 | 54168177 106
852 441 4/15/2006 65.1 30 219 -3 -68.1 18.9 33 142 61110] 130
853 381 4/15/2006 56.1 30 -21.9 21,9 -7 0 31125123118 19 {Final bloweount < 21 b/f, capacity i5 260 Kips - see restrike of pile #393 (3/31/06)
854 424 4/15/2006 56.1 30 -21.9 ~14,9 -71 7 16 132149 72 78
855 467 4172006 65.1 30 ~21.9 -3 ~68.1 8.9 27134(36|75 90
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TABLE 1
Indicator and Production Pile Swmmary

301 Mission Street

San Francisco, Californiz
856 493 4/17/2006 65.1 30 21,9 ~18.2 -83.3 3.7 30 |30]41]85] 105
857 442 4/17/2006 61.1 30 -21.9 3.5 -64.6 184 30| 26|46 90 98
858 468 41772006 61.1 25 -21.9 -3.9 ) -63 . 18 28 128152191 32
859 494 4/17/2006 61,1 35 -21.9 5.7 ~66.8 16.2 32| 556778 93
860 443 4/17/2006 61.1 0 -21.9 -3 -64.1 18.9 2412130171 93
861 469 4/177006 61,1 30 21,9 C 4 -63.1 17.9 29 [ 43168175 64-6"
862 495 4/17/2006 61.1 30 219 -4 -65,1 179 201295381 94
863 444 4/17/2006 61.1 30 -21.9 -5 +66.1 16.9 1834|681 72] 9
864 470 4/17/2006 611 30 ~21.9 4.3 ~65.4 17.6 11123151173 103
865 496 4/17/2006 61.1 30 -21.5. -21.9 -83 0 121116 15| 10-6"
866 135R 4/17/2006 56.1 25 21.8 6.9 -63 15 1111833173 95  |Replacement pile for pils #135 broken during driving on 3/22/06
867 450 411772006 65.1 30 ~21.9 -43 -69.4 17.6 24 137161173 98
868 476 471772006 65.1 30 219 -20.9 86 1 18 [18]20{44| 60
869 515 4/18/2006 65.1 .0 “21.9 -4.2 ~69.3 17.7 20 | 37{62]| 77 95
870 536 4/18/2006 65.1 0 219 -21.9 -87 0 15115110 6 12 |Pinat bleweonnt < 21 b/R, capacity is 260 ldps - see xestrike of pile #393 (3/31/06)
871 562 4/18/2006 65.1 25 -21,9 -21.9 -87 0 19 129 50| 65| 123"
872 588 4/18/2006 61.1 25 -21.9 219 -83 0 1IS{15[14]|17] 74"
873 516 4/18/2006 65.1 0 -21.9 4.5 -69.6 T 174 201 42|70 ] 62 82
874 537 4/18£2006 65.1 0 -21.9 -4 -69.1 17.9 13 133 | 68 ) 81 100
875 563 4/18/2006 65.1 0 219 -5 <70.1 ©169 41 6816574 85
876 589 4/18/2006 61.1 0 21,9 -4 -65.1 17.9 62 |58173]67 64
877 517 4/18/2006 65.1 0 -21.9 -3 -68.1 - 189 21120128 )86| 122
878 538 4/18/2006 65.1 0 -21.9 6.5 -71.6 15:4 42 [ 64167173 86
879 564 4/18/2006 65.1 0 219 - -4 «69.1 17.9 341446881 85
880 590 4/18/2006 61,1 0 21,9 -10 ~71,1 1.9 57 153157]68 73
881 518 4/18/2006 65.1 25 219 4.5 -69.6 174 16 139]54] 73 85
882 539 4/18/2006 65.1 0 -21.9 -3.2 ~68.3 ) 18.7 19 121 )46} 76 90
883 610 4/19/2006 61.1 0 219 21.9 -83 . Q 13 j16{15] 20 49
884 631 4/19/2006 611 20 21.9 -9.9 <71 12 33 | 52| 58] 63 73
885 680 4/19/2006 61.1 20 -21.9 -21.9 -83 0 19115] 18| 32 61
886 611 4/19/2006 61.1 0 -21.9 -8 -69.1 13.9 27142145(72 83
887 632 4/19/2006 61.1 0 -21.9 -7 -68.1 14,9 18 135[49]{ 70} 103
888 658 4/19/2006 611 0 ~21.9 =72 -68.3 14.7 18 129|47] 74 110
889 612 471872006 61.1 0 -21.9 -7 -68.1 14.9 21 1355186 38
890 633 411942006 61.1 0 -21.8 -6 -67.1 15.9 18 {41 671941 626"
891 519 4/1972006 65.1 0 -21.8 ~5,5 -70,6 16.4 36 [ 51]158]77 92
892 565 4/19/2006 65.1 0 -21.9 -7 -72.1 14.9 64 | 871 70] 72 68
893 591 4/19/2006 61.1 0 21.8 ~7 -68,1 14.9 22 13614577 109
894 613 4/19/2006 61.1 0 219 =57 -66.8 16.2 13 12914773 125
895 634 - 4/19/2006 61.1 0 219 -7 -68.1 149 22 137}52175 86
896 660 4/19/2006 - 611 0 -21.9 -8 -69.1° . 139 36|48 65|82 110
897 708 4/20/2006 61.1 0 21,9 ~14.5 -75.6 7.4 86 {68 57| 52| 154"
898 736 4/20/2006 61.1 0 -21.9 -10.5 -11.6 11.4 29 {461 56| 75 100
899 877-R 4/20/2006 65.1 30 -21.9 -17.9 -83 4 14114119 42 68 |Replacement pile for pile #877 braken during deiving on 3/28/06
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TABLE 1

- Indicator and Production Pile Summary
301 Mission Street

San Francisco, California

900 758 4/20/2006 611 0 -83 0 131181221356

501 784 4/21/2006 61.1 0 -21.9 -83 0 20 1 17[20134] 92
902 806 4121/2006 61,1 0 <21.9 -83 0 16 {15] 18 )39 74
903 759 4/21/2006 61.1 0 219 -73.1 9.9 43154166 [56] 13
904 785 4/21/2006 61.1 0 ~219 ~73.1 99 32 133148157 69
905 807 4/21/2006 61.1 0 219 -13.1 %.9 281341455 %
906 830 42172006 611 15 -21.9 -83 0 15 1 16| 20| 61 75
907 786 4/21/2006 61.1 0 21,9 ~71.1 119 19 12214458 90
908 808 4/21/2006 61.1 0 -21.9 -83 0 22 120125]57] 105
809 787 47212006 61.1 0 219 -83 : 9 20 1202757 76
910 809 412112006 611 0 219 ~12.8 104 27 | 41|58]57) &5
911 767 4/21/2006 61.1 3 -21.9 -72.1 10.9 21 | 3815258 €9
912 545 4/21/2006 651 0 219 -87 0 18118{38]51 60
913 571 4212006 611 Q -21.9 -69.1 13.9 24124146 | 73 88
914 614 4/21/2006 6Ll 0 219 -83 0 2111811710 30
915 640 412212006 ~ 616 0 219 ~70.6 12.9 4215160173 75
916 684 4/22/2006 611 0 219 ~70.1 12,9 371551171 83
917 712 4/22/2006 611 0 -21.9 -70.1 12.9 20 [37(55(72] 78
918 740 4122/2006 61.1 0 -21.9 ) -70.1 L1129 14 117]40] 59 70
919 546 412212006 65.1 30 219 ~21.9 -87 0 15119130147 60
920 685 4/22/2008 61.1 30 -21.9 -8 ~69.1 13.9 22 125 48 | 58 83
921 713 4/22/2006 61.1 30 -21.9 -8 -69,1 13.9 26 | 2448871 606"
922 741 412212006 611 30 -21.9 -9 <701 12.9 18 21140165 96

1. Pile Location as designated on drawing fitled *Martin Ron Pile Numbering Diagram as tranmitted electroncally to us by WEBCOR Building on 11 November 2005,
2. Castod pileTength '

3. All Elevations referto San Francisco City datum (SFCD).

4. Recorded visually, accuracy may vary by +/~ § inches

5. DNG denotes Did Not Observe

Total number of piles requiring cutoff: 381 40%

Number of piles reqniring more than §

feet of cutoff: 238 25%

Number of piles requiring more than (2

feet of cutofft 80 8%

Number of piles requiring more than 15

feet of cutofft 34 4%,

Number of piles that broke during

installation: 9 1%

Number of replacement piles driven: 2 0.2% '

357,04 - " Page22 0f22 5/2/2006




ity and Tounty of

San W rancisca

BoarcfofSuperv isors
City and County of San Francisco

Government ﬂluditmw[ Overngﬁt Committee

April 28,2017  10:00 a.m. # File No. 160975

Please state your name for the record.

Prepare to affirm this oath by raising your right hand, and affirm
by saying “T do.”

“You do solemnly state that the testimony you may give in the
hearing now pending before this Government Audit and Oversight
Commiittee, of the San Francisco Board of Supervisors in the City
and County of San Francisco, shall be the truth, the whole truth,
and nothing but the truth - so felp you God”

‘When recalling the witness:

“Myr. Pannu, I will vemind you, you have been previously placed
under oath and remain so. Please take the podium, and re-state
your name for the vecord.

Civil Procedure Oath to Witness
(Chapter Law 688, Statutes of 2000)
Dated: April 28, 2017



Board of Supervisors
City and County of San Francisco

Government Audit and Oversight Committee
April 28,2017 & 10:00 a.m.
Hardip S. Pannu

Prepare to affirm this oath by raising your right hand, and
affirm by saying ‘I Do.”

“You do solemnly state that the testimony you may give in the
hearing now pending before this Government Audit and
Oversight Committee, of the San Francisco Board of
Supervisors, in the City and County of San Francisco, shall be
the truth, the whole truth, and nothing but the truth.”

When recalling the witness:

“Mr. Pannu, I will remind you, you have been Jore'kus[y
placed under oath and remain so. Please take the podium,
and restate your name for the record.”

Civil Procedure Oath to Witness
(Chapter Law 688, Statutes of 2000)
Dated: April 28, 2017




| w415

HO0P  faww'S
e  SUBTTIL

MIDDLEBROCGK 4 LOUIE PROJECT DATA SHEET

1. " ProjectNo. 8977 Sub-Project No: 00 Date: 1/19/05
2. Project Name: 301 MlSSION STREET PEER REVIEW -

3. Location: i SF I
T 'PrimaryVCode"
4. Client: - FuliName MILLENIUM PARTNERS e
‘Strest & Ste: 735, MARKETSTREET 3“" FLOOR
City/State T
C Attn:

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

6. Project Statlstics:
Total Estimated Con;tructlon Cost o , )
No. of Structures: T
Total Gross Area: ' . e
.. No.of Stories - Above Grade: . R A
, ‘ BelowGrade: i
B "E‘s'tllmat'ed Completlon Date’ et T

'8. _ Labor Billing: Max:mum Amount; $60 000 Eshmated AmounL

A. Nommal Rates and Multipiers - Yes: E No: DO
Dlﬁ‘erent Rates (mdlmte) i
Different Mult:phers (mdlwte)

B Norma! Relmbursab!es
Different Reimbursables (mdscate)

©

3 .Fee Billlng:

= “A- Feebilling schedule (Attach If applicable.)

B. FeeBlll’ngbyPhase’ . ‘LumpSumFeeAmount .
8D {Schematic Design): % o orAmount . ..
DD (Deslign Development) orAmount . ...

CD {Construction Documents) - or Amount

BN (Bldding and Negotiation) or Amount _

_CA (Construcnon Administratio n) or Amount

Other:... i or Amouint N
10, Remarks- ‘ L

Approval:

Accounting. . T >

. Structural Engineers N W%\\;@O Lﬂ a:ﬂm%



“ s ' : /—" <

MIDDLEBROOK + LOUIE E’kﬂJEﬁT EATA&HEET

Stfuctural Engmeers

1. ‘Project No. o977 ' sub-Project No: 01 . Date: 12121005

Project:Name. 301 MISSION bR et ot e

Locaion:  SF___ Tye

Prirary Céde‘ 7 - Seoondary Code(s)

4. Client: Full Name: vMILLENNIUM PARTNERS e i et e s e < J,‘ 7,
Street & Ste.. 735 : 3-FLOOR. T T

CitylState Zip 94103

Aftr: ' CHRIS VAUGHN—HULBERT " ClientJob No__

5 Owner: Name . 7 . - - 7

CityIState T T T T le

‘6. Profect Statistics: .

Total Estimated Constmctton Cost:: ]
‘No. of Structures: e
Total Gross Area: ) TR
No. of Stories - Above Grade; e L e

Below Grade: - -
Estlmated Completion Date: e
Bldg. Type (Steet, Goncrete, efc.):

7. Descﬂptlon of Services for Bilhng. STRUCTU
ONCALTRAN BUILDING o
8. vLabor Billing: Maxmum Amount $5900

A. Normal Rates and Multipiiers Yes: K No: [
Differenit Rates (indicate):
Different Multipliers (indicate)
B.. Normal Reimbursables . . ,
Different Reimbursables (indicate)
9. ' FeeBilling:: ’
A. Fee billing schedule (Attach If app!xcab]e )
B: Fee Bﬂlmg by Phase:. Lump Sum Fe'e Amount:
SD .(Schematlc Design) e
DD (Desngn Develop'ment)

~ or Amount
or Amount
orAmount
orAmount .
or Amount )
or Amount .

CA (Constructlon Admlnlstratlon) % o
Other .. ... ... ... % _

10. Remarks:. . .~

Pr’ojectMavnager:ij HPANNU e . ... Bpproval

Accounting________ CantractFile ...
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December 14, 2005 -

Chris Vaughn-Hulbert: -
Millennium Partners: .

735 Market Street; 3" floor.
Dan-Francisco, CA 84103

RE Struciural Engineering Services Proposal for review of shering impact on CALTRAN building
) eet, San Franclsco

‘CHR!S thank you. for requestmg our proposal for structural engineering servlce for the reference
-pmject

[TEMS EEE
s Tor the impac of shoting: oLt 10 to 12 "jmn on the CALTRAN buﬂumg

esnm;te tomﬂewand prépareCAL"RAN form on T&M ba

Changes'in: direction ;gWen to M+
Such additional compengation will-t

ch cause slgmﬁcant rework will be brought to your-attention.

?‘dehvenes etc g

Bllling to Millennium Partners for services completed will be made at completion of work or at
appropriate progress points.

~ CHRIS, we: are pleased o provid
* confinuing a'long working relationship wi

Please let us know if you have any'quesﬂbhs.

MIDDLEBROOK + LOUIE for MILLENNIUM PARTNERS

Hardip S. Pannu, S.E.
Principal.

HSP/rhc




MILLENNIUM PARTNERS

“735:Marker, Street; 3% Floor.
- Sen Francisca, CA 94103
415:537.385Q Tel:
415.537.3895 Fax
| SParterson@M{onnintoPtes. Sor

FACSIMILE TRANSMITTAL SHEET

DATE: Janmary 18, 2005

i " ‘Hardip Pannu

FAX NG 415.477.9099

FROM: ' Steve.?éttterson /X ..
wE: Proposal Acceptance
TOTALPAGEE) 6 mcludmg cover |

[TURGENT [JFOK YOUR INFORMATION [IPOR REVIEW / COMMENT
[IPLBASEHANDLE & [JPER YOUR REQUEST XIFOR YOUR FILES

NOTBS/COMMENTS:

See attached,

18 Fovd SHINLMYA WNINNT TITH BE1EPLIGTE pEIST GBBZ/BI/T4




735 Mot Strect, 3al Fsor
Sus§ Peincisea; GA 94105
415.593.1100 Tl
£15,537.,3895 Rex

January 18, 2004

Mr. Hardlp Pannut
Middlebrogk + Loule

One Bush-Street; Sulte 250
San Franclsco, CA 94104

RE: 301 Mission Street, San Franclsco
: Structural Engineering Peer Review Services
Dear Hardip,-
: de iebrook + 1o i6 !_:the Structurai Engmeeung Peer Review. Services for

Al San Frahmsco “The Services provlded will be I accardarice:
ich 1 have approved and: a‘tached for reference.

J am pleased (

teamto deliver: avery excitmg project. | will
oting with the. prqlact team,

Please do. nothesitafe to contact me at anytlme on the numbers hsted above and on my attached
‘ousmess card;:

Yours truly,

Steve Patterson.
Millertnlum Partners

Ce: CS-011 Structural Peer Review

Buston Miemi New  York San: Prancisco Wahingtis, 3,C.
8 Fovd ’ O GRS WNINNDTIIN BSTI6PLZGTH PEIGT ©REZ/a1/18
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MIDDLEBROOK + I.OUIF

‘Strisctural Engineers R o ;-
i 5 e One Bush Shree?
i~ } San Francisco, CA 94104
December 17,2004 ﬁiflfgf;o;gw

smail mu:ox@Mpiustm

Stephen M. Patterson deson 1. Lodle, S.E
Ronald F: Middlebrook, 5.E.

Mlﬂenn ‘Pariners.
street, 3™ floor i \ Hardip S, Pannu, S.E,
San Fran sco,'c,é,sz}‘l 03 ; : Robirt D, McCarmey, SE.
L Juppe Loirsn, EURING, SE,
Hicvin . Apin; §.E,

RE: Structural Engineering Services Proposal
301 Mission Strest~ Peer Reviéw .
San Francisce, Californla

STEPHEN, thank you for jnicjug ing Muddlebrook +| ouje’ for the pesr review of the referenced project
Before. getﬂng into our: proposal, P'd ke - to briefly: describe :some ‘quallfied and. capable: peer 1e iew:

experience.

- 560 M:ss:on Street Design Review: design revlew for the Department of Building, Inspection, San
‘Franciscn:City- & County

- *575 Market Street (San Ft‘anmsco) pesr rewew of a highrise office bukhng
e "The Century” (San Franclsco) peer review of a 50-story conda towar
1'225 W. Santa, Clara (San Joss ematic Deslgn of a 16-story office building: This project

Hera then'is our propo_saL

£9  2ovd SUANIMC WITNNTTITW . BS16PLZETP PEIST GEEZ/BL/1A
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MIDDLERROOK + LoulE Stephen M. Patterson
Structural Engmeers Docember 17, 2004
Page 2 of 3

ERVICES TOBE PROVIUED (ln generai accord with. SEAOC Guidelines)

A Consideration of Deslgncnte‘na and configuratican with respect to:
1. Archltecturalffunctional eonstraints,
2. Site topography, soils, and adjacent property constraints.
3 Environmentér effects such asWind and earthquake forces.
B. . Parformance evaluation, including the following:
1. Stiuctural serviceability including deflsction, lateral dnft and’ other movement
2, Vibration.
.3,  Crack control.
4. Fouhdation mavement.

5. Effect of defiection, lateral drift, and other- movement on non-structural elements such as
-roof; top ynits;efc.; exmud}ng bulldmg sksn

8. Wind andearthquake
C. Structurat Systsm

1. Ability of selectsd structural materials and framing systems 1o feef performance ‘criteria
with given loads and configuration.

2. Degree of redundancy, dudiility, and compatibility, particularly in relation fo lateral forces.
3. Applbprléfaness of member sizes and locations.
4. Appropriateness of foundaticn type and design.
5. Gompatiblity of structural system and non-structural elements excluging bullding skin.
6. Detaling of the structural systsm.
7. Basu: censtmctabﬂlty of structura elements and ccnnacﬂons

D.: ‘Deiznled Design

1. Spot checking of structural calculations andior opbonal independent calculations for lateral
components, diaphragm desngn, elc,

stmctura esign dramng:: and specifications for adequacy, clarity, basic constructabliity.
: and Inspection requirements, -

pg Fovd ' SN LA, WOINNITIIN gsIBbLZSTY  PEST SDAT/81/18
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MIDDLEBROOK + LOUIE " Stephen M. Patterson

Structural Engmaars Deacember17, 2004
Page3of 8

PROJECT DESCRIPTION
The project consusts of a. 60 story tall resldent!al concrete bu:[d" d an 1 + story taﬂ lownse

Basic compensation fo' M+ L for the above described Sarvnces and Prcuect Dsscnption for the
bunldmg(s) proper shall be ont Time and Material basls, not 10 excesd ...z iiindii i i $60,000

oOF services. desxred‘

Any slonificant: change (mcrease or decréase) In the “Services To Be Provided” may cause the fees
shu\-m above'to.be: adjusfed as agreed baiween the partles

3 brought fo. Mil(ennxum

e
Fartners attenhen : DeNSe
‘amounts will be b monthly: as

gM + s Bliling Rafes, cor v_g‘aﬁached.

posfage and the fike. We )
requ:rad express: mall ; BXpross’ dellverles, etc

< Biling to Millennium Parthers. for services completed will be made monthly, orat appropnate progress
points:

g STEPHEN please | Tat frie kiiow: if'you have any questions or chenges that you would like me to make to
our proposai 50 that l'can. amendit acco'dmgiy

MIDDLEBROOK + LLOUIE

;Hardlp 82 Pﬁnnu s E.
*Princlpal ’

Ihsp

g8 3ovd SAANLAYD WATNNITIIN BST6PLZGTP  VEIST GBUT/BT/18




MIDDLEBROOK P Lo ,ui‘rivfgc )
Structural :Enginesrs :

2004 HOURLY BILLING RATES ﬂ
Princlpal - $165.00 - $260.00
Project Manager / Structural Engineer $50.00 - $185.00
Civil Engineer - "$120.00 - $140,00
Design Engineer $ 85.00-%$110.00
Construction Administrator © $110.00-$130.00
Senlor CAD Drafter | $110.00 - $165.00
CAD Drafter $ 85.00 - $105.00
Junlor CAD Drafter - | | $ 65.00-$ 80.00
Adminlstrative Staff $ 65.00 - $105.00

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

38 3ovd SHANLR WATNNI TTIH T HGIEPLISTE PELGT -58BZ/BT/T0



HMIDDLEBROOK * I.OU!E‘

Structural Engineers
One Bush Street-

Suite 250

San Francisco, CA 94104
A15.477.9000" -
Fox:415.477.9099

email mibsx@MplosL.com

December 17, 2004:

Stephen M. Patterson Jason J.C. Lovie, S.E.

Millennium Partners. Reinold F. Middlebrook; S.E.
Hardip'S. Pannu, 5.E.

735 Market Street:3™ floor a0 i
Sani Francisco, CA 94103 cbert D. McCainey, SE.
- B Jeppe'larsen, EUR ING; SE.-.
Navin R. Amin, S.E.

RE: Structural Engineering Services Proposal
301 Mission; Street - Peer Review
San.Francisco, Calrforma _

STEPHEN,;. thank ‘you for Including Middleébrook + Loule for the peer review of the referenced project.
Before gethng into .our proposal, I'd like to: briefly describe some qualified and capable peer review
‘expefience;

e 560 Mission Street Design Review: design review for the Department of Burldmg Inspection, San
Francisco City & County.
s 575 Market Street; (San Francisco): peer review of a hlghnse office building.
e “The Century” (San Francisco); peer review of a 50-story condo tower.
« 225 W. Santa Clara (San Jose): Schematic Design of a 16-story. office building.” This project
also entailed ‘peer review.of the final design.
e 819 Virginia Street Doslgn Review, City.of Seattle: a 34-story reinforced corncrete mixed-use:

tower, with 9 floors for parking and the remaining floors for residential use. The gross area of the
burldmg is 350,000 square feet-with the top of the building appmachrng 450 feet.

s: 700.Olive / 1700 7th Street, City of Seattle: design analysis of & 23-story office tower with 7

basement levels for parkrng, 700,000 gross square feet. The building is. of composite

construction.

e .600°'Van Ne&ss (San Francisce): Peer review services for -a 15-story assisted living residential
fower.

e 1017 Van Ness (San Francisco): Structural value-engineering and peer review. services for a 14-
‘story-residenitial project; 250,000 sf.
¢ 'San Francisco Redevelopment Agency; M+ L perfonned a load analysis of Marriott Hotel's:
_ underground hallroom:compiex to support Sony" Metreon Center.

o Cathedral Hill -Apartments And ‘Retalil (San Francisco):. Structural review resultmg in. minor:
‘modifications § ) original design.

s Scanticon Conference Center (Denver Colorado): Structural review and ana!ysus of suspended
precast reinforced concrete: walkways located above one another,

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

Second, in addition to. the projects listed above, M+ 1 has a great deal of experlence with Iarge and tall
projects in seismic zone 4, generally in the Bay Area. These include a half dozen of the hrgh rise office
buildings: recently built in 'San: Francisco-arid Oakland. On the list would be the "W" Ho 8
101 Second St., the 23 story 150 California; the 25 story.u 5 Mission Street, the 26-stor
Street-allin San Francisco;.and. the' 22 story Elihu M. Harris State Office Building in Oakland.

Here then is our proposal:;




. RIDDPLEBROOK + LOViE Stephen M. Patterson
" ‘Structural Engineers December 17, 2004
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SERVICES TO BE PROVIDED (in general accord with SEAOC Guidefines)

A thsidéraﬁbn of Design Criteria and configuration with respect to:
1. Architecturalffunctional constraints.
2. Site topography, soils, and adjacent property constraints.
3. EnVironméﬁtal effects suc}‘x as wind énd earthduake forfces.

B.. ‘Performance evaluation, including the followirg:
4. Struetural serv;ceablhty includmg deﬂectlon lateral dnft and othér movement:

Vibration..

“Crack control.

Foundation movement.

Effect of deflection, Jateral drift; and other movement on nen-structural elements such as
-roof top-units; elc:, excluding building skin.

6. Wind and earthquake.

C. Structural System

1. Ablllty of selected structural materials: and framing systems to meet performance criteria
with given.loads and corfiguration. .

. Degree of redundancy, ducﬁ!ity, and compatibility, particularly in relation fo lateral forces.
Appropﬁatehess of member sizes and locatiors.
Appropriateness of foundation type and design.

' Compatibliity of structural system and non—structural elements excluding building skin.
Detallmg of the structural system.
Basic constructability of - structural elements -and connections.

D. Deta:led Design :

1. pot ‘checking of structural calculatlons and/or optional‘independent- calculatlons for 1ateral
- comportents; diaphragm design;, etc.

2. Structural design drawings and speciﬁcahons for adequacy, clanty basic constructability,
i and testing-and inspecﬂon requcrements.

O

EE

?“,‘3’5"

M + L will discuss the fi ndmgs with the Engineer of Record as the: ravnéw prdgresses Following the
meetmgs and resolution 'of suggestions, M +:L. will prepare and present to the client a written report
that covers all aspects of the Peer Review.

“It is.understood and ‘agreed that the Peer Review Is undertaken to enhance the quality of the design
and. to- provide additional assuranca regardmg the performance of the completed project.. Although
M + L will exercise usual and customary professional care in providing this review, the responsibility
for the structural design remains fully with the Engineer of Record. Accordingly, the Owner agrees to
indemnify and hold M + L harmless from and against any’ and all claims, Jiabllities, demands, losses,
damages, and costs: (couec(we!y, "Losses”), including but not limited to costs of defense, arising out
of: or in. any-way connected with this project excepting only those losses arising out of the sole
negligence of the Peer Reviewer established by the court of law.
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: ROJECT DESCR[PTION

v 4all

The proj‘ et cons:sts of a ‘80! stor

“on December: 15 2004

] ovided V_y"DeSIInon ,Consulhng Engmeers‘ printed
EEEDATA -

Basic compensation to M + L for the above descnbed Services and Pro;ec( Descnptjon for the
buﬂdmg(s) proper shall: be on Time and Material basis, not to exceed Liiuiriivic i ineresis, $60,000

ge; The: fee ;amount will depend. on the scope

Any 1éit_’;nh‘k;z-l;ﬂ change (increase or decrease) in the "Services To B,é'P’rbvided" méyﬂ-;c‘aus‘e 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
Partriers attention. Additional compensation for any such changes will be negofidted, and authorized

" amounts will be billed monthly as they accrue. Such additional: compensation ‘may be based on
M-+ L's Billing Rates, copy attached.

The: stated fees mclude travel“within. the ‘San: Francisco: Bay Area, tslephonic, communications;
postage and the like. We would fike to be reimbursed. for any long dxstance travel and subs;stence
required, express mail, express deliveries, etc.

Billing fo lelenmum Partners for services completed wﬂl be made monthly, orat appropriate progress
_ poxnts ;

STEPHEN please let me know if you have ary questions or changes that you would like me to make to
our proposa! so that | can amend it accordingly:

MIDDLEBROOK + LOUIE.

'esxdenﬁal concrete: building and an 17 story el lowrtse‘
ow:itie buildings: The fee s;zbased upon Design Developmenf

.xf de&gnﬂnput ,from M-+ L is desired during the: complétion of. construction document phases, we .



MIDDLEBROCK % LOURE
Structural Engineers

=0

2004 HOURLY BILLINGRATES

Principal : $165.00 - $260.00

Pro]ed‘ Manager / Structural Engineer i$15:0;00 ~$185.00
Civil Engineer $120.00 - $140.00 | ;
Design Engineer $:85.00 - $110.00.

Construction Administrator . $110.00 - $130.00

Senior CAD Drafter ) - $110.00-$155.00 -

CAD Drafter - | § 85.00- $10500

Junior GAD Drafter. $:65.00-§ 80.00 | -
Administrative Staff $ 65.00-$105.00

Note: Ho‘uﬁyBiiling.ﬁates are adjusted at the:beginning of each calendar year.




HMIDBLEBROGK + LOUIE
Structivral Fngineers’ One: Biish Street

” Suike 1300
San Frencisco, CA 94104
415,477 5000
Fax 415.477.9099

s MplusUeony

Jason).C. Loule, S.E.
Ronald F Middiebrock, 5.E:
- Hordip 5. Panny; S.E.
June 26; 2006 baniiagis il
: Navin R, Amin, S.E;
= Carlos Y1 Chang; S.E.
. Bdword X. Qi, FhD,, S.E

‘Hanson Tom ' Roumen V. Mlodicv; SE.
City and County of San Francisco
1660 Misslon Street, 2nd Floor
San Francisco, CA 94103

RE: ' 301 Mission Street — Peer Review — PT. anchor detail
San Francisco, Oalnforma
M ¥ L.Job #6977

As follow—up to our ﬁnal peer rewew letter dated June 12 2008, we, are- ntmg ihis letter to staie our‘

Hardlps Pan‘,;w »
Principal

HSP/Irhe

HPANNU@MPLUSL.COM
WAW,MPLUSL.COM

{HAADMINUobs\S977\Comas\052608 Tom.doc)




NEW, YORK
MLAM)
SAN FRANCISCO
NEW HAVEN
LASVEGAS
FROM: DERRICK D ROORDA ' ' MEETING DATE:  07-15-2005 -
PROJECTNO.: 40698 ‘ - N MEETING TIME:  9:30 A.M.
PROJECT NAME: 307 MISSION = STRUCTURAL DESIGN: SERVICES: ‘
MEETING LOCATION:  SAN FRANCISCO DEPARTMENT OF BUILDING
INSPECTION
ATTENDEES: : a7 .
Gary:Ho City and County of San Francisco - Department of ‘Pr{415) 558°4083 . F:(415) 558-6686
HansonTom Building Inspection
Y. Y. Chew 1660 Mission: Siréet, 2nd Floor; San Francisco, CA 94103
‘Dermick Roorda DeSimone Consulting Engineers, PLLC - San Francisco P: (415) 4904305 F:[415)-398-9834
Ronqld'l’olwku 140, Sansome S’rree’f Lsth Floor, San Francisco, CA B E
Nicolas derlgues 94104
Jack Moehle University of California, Betkeley ~ Earthquake » P (510):231-9554  F-{510):231:9471
Englneering Résedrch Center ) ] ‘ -
130¥:South 46th Street,.Richmond;, CA - 94B804-4698
‘Steve Falterson: Millennium Partners - San Francisco P:{415) 593-2500 F:[415) 537-38%5
" 735 Market Street; 3rd Floor, San Francisco, CA: 94103 - .
Hardip-Panny Middlebrook + Loule Structural Engineérs. P (4’15)"477-9000; Fi(415) 4779099

Danil Botoshansky __ One Bush Street, Suite 250, San Francisco, CA 94104

_ The following is not-a comprehensive list of glf comments made during the meeting, but rather is intended
gs a summary of key points-of discussion and a list: of action ifems to be addressed by various pon‘rcrpornfs

No._lsve . . - hction
01 introductions of oll cﬁendees were mcde ond fhe:r roles |n fhe prolecf were N/A

explained. Of special note:
» J.M. has been working with DeS|mone since July of 2004 and has-been
lnvolved inthe es’fcbhshment of the design criteria and procedures.

o M+l hos been mvolved in the project since Jonucry of 2005 and are
] ,of the. prOJe f o

sahsfled with The de5|gn ond review process thai isin ploce He fun‘her lndxcofed that
because of this process.-and the fact that the de51gn incorporates a dualsystem o
required by the Code additiondl peetreview by other outside parfies will. not be
required by SFDBI..

703 DR.indicated that the peer review with M+Lis ongoing and presented dn updated N/A.
summary: of all comments:and responses made by Desimone. D:R. pointed out that :
while several topics are still o be dddressed, M+L has dgreed that so long asthé:
. design of the lateral sysfem isnot chcnged there ore noitems: standing'in.the: wcy of
'1he1r recommendmg 1‘hc1’r a foundcz’non permit beissued.

FAERGIECTENOBINC orox\SF DBINAGSNDS 00d MInuid i\ 4089- 2005071 S-DDR-M MiniAst-SEDB!dog:

DESIMONE CONSULTING ENGINEERS, PLLC 160 SANSOME STREET 14m FLOOR SAN FRANCISCO, CALIFORNIA 94104 P. 415.398.5740. F. 415.395,9834
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H T “had the followrng reques’rs of The desrgn and review: ream comprlsed of DeSimone
DeSimone, J.M., and: ML
»  SFDBIshould be copied.on all.correspondence exchanged between: the
various parties
».  The design andreview process: should culminate with a binder containing a
"~ summary.of the discussions, as well as dll correspondence ’rhot was
exchanged
_e:__SFDBIshould be.invited to attend: perlodrc meetingswith the leam.. ... P

'”05‘ = H T indicated that the site permit, foundation ‘permit, and. superstrucfure perml’r T DesSimone

drawing sets should include a separate drawing outlining the structural design /1 IM./
criterig. That sheet should.alss contain copies of lstters from bofh J.M..and M*L. For: M+L
the site permit-application; these letters should state the author's. acceptance of the

‘design criteria.. For the foundation and supersiructure applications, additiohal letters:

should be provided to state the author's clccepronce of the design criteria, and

should state that the author recommends that fthe perml’r be granted. I may. be
permissitle:forthe. letters to indicate that the author's recommendationsiare

condifional upon certaip issues. Insuchanevent, SFDBl'would follow up with

DeSimone 1o msure thaf ihese conditions Had been'met.

06

D.R. presenfed dn cverview of the structural desxgn, including that of the foundation. N/AT
Spegial mention was made of the capocn‘y desrgn dapproach used to limit the

amount of forcé transferred from the oumggers 1othe outrigger ¢columns through the

use of link-bedms with diagonal reinforcing. D.R. explairied that the outrigger colimns

have besn designed 1o remain elastic when subjected 1o the full demand of all

outriggers. including overstrength considerations, in'addition to fributary gravity loads.

07

H.T.indicated that he liked the fact that the building includes.a dual system. HT.and M.
G.H.inguired about the use ‘of diagondl reinforcing in the cutriggers and agreed that '
the approach was good for understarniding: the ‘capdcities of these elements. H.T

asked JM: Toreview thé detailing of the ouTrrggers o :

" D.R.-discusséd the steel link beams used within the core walls ond explcuned that they N/A

had been: designed. par A}SC requirements for “links" In EBF's.. ..

D.R.indicated that, per J.M.'s suggestion and in addition fo the cm‘enc specn‘led by DeSimone.
the. UBC; the building. has been designed for the drift criteria specified by the 2003

NEHRP provisions. This: cpprooch utilizes-a higher force: level but allows the designer

to ignore the effects of 5% mass eccentricity. H.T.requested that SFDBI be given a-

—-copy-ofithe 2003 NEHRP provisions.forreview. .. ...

o ]0

D.R indicated that'the tower pile cap, which mcludes vemccl‘ ar ernforcrng, hcs - JMMEL
been designed for the: capacities of the laferal system elements and thatthis is
beyond the requirements of the code; J.M. agreed that this approach:is desired:

_H T osked ’rha’r J M ond M+L revrew fhe fouhdahon desrgn cmd de’rcmng

"DeSimone:
performed cmd Thcn‘ ihe forces were much loweﬁhon those resuh‘mg from seismic

loading: H.T.requested o copy of the wind funnel report and suggesred that

oceupani comfort becaddressed: D.R. indicated that wind drifts were below: ryplccl

standdrds for higherise buildings and Tho’r occupom‘ scxfery has been considered:

“H,T. asked about detailing for PT slabs, specifically the connections to the shear core; ' IM.L
The current drawings wére reviewed. J.M. indicated that-hewas familiarwith the DeSimone

‘concerns of SFDBI and would discuss this rssue,wlfh‘ DeSerpe o
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DeSimone Consulﬁng Engineers; PLLC - San Francisco
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AR Sanchez Coreu & Associafes, Inc. - San Francisco
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Engineering Research Center
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The following is not o comprehensive list of all comments made during the meeting, but rather is intended
as.a summary of Key, points of discussion and. a fist of action {tems to be addressed by various participants.

“No.  sue

Action -

01 Introductions ofall oﬁendees were made; “and their roles in the prOJecf were

“explained.

N/A

,0_2; H.T. expiomed J‘ftht a Iof hc:s chonged ot SFDBI smce we losf me’r on July 15 2005 SRR
THere is an increased political inferest in how high-rise buildings.ére designed and
reviewed: More peer review meehngs need to occurwith.the city's participation.

D.R: explc;ned that there have been no peer review meetings:since our July 15
meeting, and that SEDBl.will be. invited to attend all future meetings:

03 ~S.P, mdlccted that fthe shoring:work for the tower is complefe, the soﬂ mix wallis
lns’rclled and plle dﬂvmg is To stor‘r fhe week of Februcry 20 ,

FAPROIECTNABINC omains? DIIMAG ek and 1t gi\ATE7- 2005021 T DRF-Miuiint-SFORL Ao

DESIMONE CONSULTING ENGINEERS, PLLC. 160 SANSOME STREET 161 FLOOR SAN FRANCISCO, CALIFORNIA 94104 F. 415.396.5740 F.415:398.9834
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detcr[ Both J. M cnd H.P. mdlco’red that they had reviewed the founddtion package:
cclculc’non package, plans and details, and that they were: satisfied that the

foundation meets or exceeds the réquirements set forth in the bU|Idmg code.

: y hod reviewed the foundation permit packoge in

N/A

D.R!indicated that becausé the design of the prOJecf complles with the code, if is

permissible to1ake the resulls from . response: spectrum atialysis, combine themi with
gravity loads, and design the feundation for those forces. However, at the
suggestion of J.M., the foundation hasbeen desighed:forthe capacities of the:laferal
systermn elérments. Thisis bayond code, dnd insures extra cdpacity ih the foundation,

06

" H.P. indicated that the foundation was designed for the capacities of the building

and'so the foundation design was designed for more than what was required by
code. In-his’ opmlon this. design philosophy was more than gdequate:

T

07

H.T.-asked H.P. if Middlebrook had looked into the assumptions of the .analysis model
H.P. indicated that they looked into the onc:ly51s model created by DeSimone and
understands the assumiptions. made. He further explomed that in order ’ro perform an
indeperdert check of DeSimone's: des}gn forces, M&L created theirown cmolysxs
model.: After comparing the two models, H.F, was satisfied that DeSimone's model

was.comparable.. i

N/A

08

H.T. asked J.M.if he had Iooked info ’rhe ossumphons of ’rhe cmcly5|s model J M.
explgined that he had been advising during the inception of DeSimone's andalysis
model: He indicated that it is hisrecollection that many model assumptions had
been chonged and Updoied at Ris request. He also exploined that the 301 model is
Linear Response Spectrum Anolysrs, and-that this type of modsl is different tharn the
Non-Linear Time History Anqusrs models being used on other prorecfs The model
used for:301 does not require as much scrutiny, and the models asstmptions.are

manlydictated by &ode: oo

[0)7

H.T. asked the peer reviewers if they requnred more Tlme ’ro perform an odequo're N
check of the design. Both:H.P, and J.M. indicated that more time was. not necessary,
the foundation design meets or exceeds the codes requirements, and that they have

.provided. letters indicating their-positions on this matter.

N/A

G.H. askecl about effectsof Trcmsbdyiermmcﬂ on theproject:: S.P. and B.R. explained

the status of negotiations with the. Trcmsbcy joint.Power Authority. H.T.indicated that
it is not the responsibility -of. the desrgn team or the peer reviewers to review fhis
information:

N/A

springs in rhodel, and interaction with the mid:rise buiding. D.R and N.R. explained

that the buildings afe completely separaté. D R. éxplained that Treadwell & Rolio™
were familiar with DeSimone's:design procedures, have reviewed the design,.and

their letter isincluded on the founddtion permit drawings. DiR. explcuned that T&R
considerthe plle cap 1o be supported dlmost continuously, much like a.matf
foundation,.and that T&R recommended it be andlyzed as.d mat with.varying
stiffness under different areas, according to the: expecfed d«splocemem‘s D.R. and
N:R. explained that an area spring: matchmg the overall foundation stiffness was used
in:the ETABS analysis for the'superstructure. H. T. asked J.M:if this wass done properly;
and J:M. responded that he thought the ossumphon was oppropno’re H.P. indicated

that they M*L made theirown ETABS modei to check Thls ossumphon and: ogreed

“HT. asked cbout how the foundo’non wasimodeled and specrf“colly osked c:bout pier

WA

_thatitis dppropna’re e i R e
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12

HT osked boih J.M. cmd H.P. |f they hod checked cclculcmons specnfcs zncludxng
rebar quantities. :H, P. indicated that that level of review was beyond a peer réview
Ievel_ and: therefore outsnde their current scope of services. -H.P. further indicated that
if the city wasinterested, his firm could provide a plan check level of review under an
additional scope of sérvices. J.M. indicated that he too could provide a plan check
level of review, but this more detdiled level of review is.also, cutside his cuirent scope
of services.. J:M. indicated that thislevel of review is beyond what hdas been dsked
by SFDBI of peerreviewers.for other high-rise projects in the city.

13

"Y.Y.C.suggested that DeSimone meet with G. H.and explain the buridlng des:gn V

procedures for the supersiructure in.more detail. H.P.and D.R. agreed that this may

help speed the SFDBl review process.

N/A

H.T. reguested that H.P. and J.M. bring 1he drawings they revnewed for The foundo’non

permit submittal fo SFDBIto compare with the officiat permit drawing set. A meeting

time was sef for 2/16/05 at 2pm at D.B.I. D.R.indicated thaf he would attend the
meeting diso: H.T. indicated that oncé this was.complete the foundation permit
..would be issued.

“DR.LIM,

HP.,. &
GiH.

s

H.T. requested that Desimone meet with SFDBI fo drscuss cn’rerlo and procedures 7

used to design the supersiructure. Meeting was set for 2/27)06 at 2pm qt SFDBI

DR. &
_ GH.

16

D.R.requested that a superstructure pearieview meeting be scheduled., Meeling™
was set for 3/2/06 at 2pm gt DeSimone's office. -

TAIL




June 12, 2006

Steve Patterson
735 Markei Street; 3 Floor

‘San Francisco, CA 84103

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

We have! completed the peer réview: of “the“ sgper\ structure design’ prepared by DeSxmone Consultmg

Our entire peer review comments and
dated May 31% 2006) compiled by De

. Therée: were two
- OUr suggesﬁonsr
Hows the general

pnnc::pals of engmeenng desig‘n
cohstruction:

' Wewere notasked to review the effect; of the Transbay Terminal project on this project.

MIDDLEBROOK + LOUIE

Hardip-S. Pannu, S.E.
Principal

HSP/rhe

HPANNU@MPLUSL.COM
www.MpPLUSL..COM

AT mmnnte and QatinnstHardioWy Documents\GroupWise\061206-Patterson.dac)



MIDDLEBROOK + LOUIE

Structural Engineers One Bush Strset

Suite 1300

San Frandsca, GA 94104
415.477.9000
Fax:415.477.9099
www.MplusLcom

Jason L.C. Lovie; S.E
Ronald £ Middlebrook, S.E.
Hardip S. Ponnu, SE,
- e Roberl D.:McCaririey, SE,
Jun'e”26, 2006 Jeppe larsen; EUR &NG, S.E
: Novin R Amin; S.E;
Codos Y,L C}iarig, SE
Edword X::Gi, Ph.D., S.E.
Hanson Tom Raumen V. Mladjoy, S.E.
“City and: County of San Francisco
1660 Mission Street, 2nd Floor
San Francisco, CA. 94103

RE 301 Mlssmn Street — Peer Review = PIT anchor detail
San Francisco, California
M+ L Job #6977

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/T anchors in the slab near a shear wall. Should you have any questions, don't
hesitate to call-Us.

‘The slab design should ‘include ‘appropriate: reinforcement. for gravity dead and live loads and the
connection to the shear wall should meet the deformation compatibility criteria per CBC section 1633.2.4.
The burldmg code provxdes guidelines’ for post-tensioned and regular cast in place slab design. In our
opinion these systems can be mixed and as long as the code requirements are met for each of the
system, the:slab design:should be acceptable The:placemnient of PIT anchors i the slab, ‘outside of the
shear: wall ‘effects the slab: shortening due to shrinkage, but-the: slab.to:shear wall connéction 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 chiecker, the building
‘permit should be issted:

The scope: of Middlebrook + Loure s (M +°L) review was 1o provide a professional opinions. on the design
based on-the Building Code design provisions, The review was: limited 1o reviewing the struciural system
concepts and general désign approaches for compliance with requiremients of the building code. fwas
not intended for M +L ta verify the -validity.and/or’ correctness: of any partlcular numerical values: in the
design calculations.

MIDDLEBROOK + LOUIE

Hardip'S. Pannu, S.E.
Principal:

HSP/rhe

' HPANNU@MPLUSL.COM
“wWww MpLUSL.com!

{HAADMINUobs\687 T\Cofres\062606 Tom.doc)




MIDDLEBEROOK '+ LOUIE

Structural Engineers
One Bush:Sireet

Suite' 250

Sani Francisco, CA 94104
A15.477.9000

Fox 415.477.9099

August 30. 2005 email mibox@Mpluslcom

- Jesson J.C. Loisie, S.E;.
Ronald F. Middlebrook, S.E:
Hordip'S: Ponny; S.E.
Roberi D.:McCariney, S.E.
Jeppe Larsen, EUR ING; S.E
Novin R. Amin, S.E.

‘Hanson: Tom

City-and County-of San Francisco
1660 Mission Street, 2nd Floor
San Francisco,-CA 84103

RE: 301 Mission Street — Foundation Péermit Cnly
San Francisco, California
M +L Job #6977

We: have completed the. peer review of 'the foundation system prepared. by DeSimone Consulting
Engnneers for the 301 Mission Street prOject dated May 24, 2005 for the Foundatron Permit - Submittal

Only: with following 2ssumptions and exceptions:

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

= The outnggers connecting to the central shear-core of the tower: contains  links .connecting to the
Special Moment Resisting Frame columns. These links 'will be designed 1o remain elastic under the
-¢ode-prescribed: Gravity, Wind and Seismic load combinafions; including loads caused by column _
shortening effects in-tall buildings.

= The Special Moment Resisting. Frame Columns will be designed to: remain eldstic under-gravity plus
loads caused by the yielding of outrigger Jink. In order to ensure this behavior, the capacities of the
outrigger links will be calculated and increased by an over—strength factor. The: resultmg forces were:
‘used as the seismicloads:

* The pile cap under the tower is-designed to remain elastic when subjected to the capacities of the
Special Moment Resisting Frameloutngger columns, as well as the expected maximum moment at
the base of the shearwall eore.

% We'were not asked ib"review’ the effects of the Transbay Terminal project.on this project.
l
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 pravide our professional. oplmons on the
de31gn baséd on the Building Code design provisions. We also: understand that M + L's review is‘limited
to reviewing :the. structural system concepts and general, design. approaches. for compliance ‘with
-requirements of the building code: It is rot:intended for M + L to: verify the: vahdlty and/or: cofrectness of
any particular numerical values in the desrgn calculations.

MIDDLEBROOK * LOUIE S

HSPIhc

H PANNU@MPLusI_cOM
www.MPLUSL.COM

{Hnadmlnjobsisa7 7\comesi083 105 Tom.doc)




‘Structural Engineers

August 30,2005
Revised Jan 24™, 2006

Hanson Torn

City and Counly of SanFrancisco
treet. 2nd:Foor
San Franc:sco CA 94103

RE: 301 Mission Streef —Foundation Permit Only
San ‘Frangcisco, California
M+ L Job #6977
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The: desrgn of the supers ’
with DeSlmone isithatth

The: Speqal Mome ‘Resisting
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301 MISSION STREET, SAN FRANCISCO

PEER REVIEW

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 eccenU'IC/ty befween: the center of resistance -of column and outriggers and frame
beams.

The L—shaped columns: support outriggers: of the. prime lateral system. ‘It should be shown
that participation or failure of the more rigid elerrient will not impair. the vertical and lateral

resisting ability of the gravity load and lateral moment resisting. system. (See section
1633.2.4.1). .

Our intent here is that the backup moment frame should ot be impaired by the failure of
oufriggers or shearwalls. Please provide deiailed calculations 1o demonstrate that Moment

‘Frame will be able fo take fts demand once the shearwalls have fa:led

Low-rise: mat show 69 psf reinforce for total area. ‘It looks excessive. (It is #11 @ 4.3"
EW. T & Bfor 8 mat.)

Resolved,

At one side:of shear wall at Iir;e D:5, a ramp-that has an opening in the d'ta'phragm. Clarify

* how the shear will trave! to both basement walls at A.1and K.

Resolved.

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

We disagree with vour response. We- believe that there will be reverse shear and floor
needs fo be modeled fo account for it or properly détailed that it is not connected with the
shear walls.. Please provide detaited calculations as. requested above or floor:to wall
connectton detai[s

The mid-rise: and the high-rise towers are pmed at the ground floor” and B1 levels. The
high-rise. tower has mat with' piles more rgid than ‘mid-rise &-story basement. Verify

deformation ‘competibility:and amount of: base shear that will be resisted by, piles.

We are genérally in dagreement with your approdch but.we would like fo get the calculations.
for Iateral loads on piles and any horizontal movement that occurs from the lateral foad.

There are: shear wal!s ‘surrounded. by openings at both sides. “Verfy collectors
requirements to deliver shear to these walls.

‘We agree with your response. but would like fo have calculations for at least ground floor

level.




10

11.

12.

13,

" 14

15,

example B0403.

3071 Mission Street, San Francisco
i - Péer Review
M+ L Job #6977

‘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
couid get cracked.

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

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

The differential shortening in columns and walls will produce additional significant moments
on outrigger beams: |s there-a mechanism to: relieve them fiom these forces?

i$

We . disagree with your response. Please provide detfailed stress ca!culattons {moments,
shears) that account for shorfening of all vertical members.

Optimize P/T slabthickness at all locatioris.
This fterm should be reviewed with the contractor for cost impact.

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

We disagree, for example check the span fo deptfi ratio of beam B3 on third floor.

Please provrde desxgn criteria for outrigger beams. Are they designed as a "deep beam”

‘with a consideration: for non—hnear strain distribution. What forces will be considered for

deS|gmng columns that get forces from outriggers?

. The capacily of the ftame columns should be more than the capacity of oulriggeror omega
X outrigger forces. Please provide the capacity of the outrigger using non-linear failure

analysis of oufngger + shearwalls,

a. Column transfer at 2" floor line H with sloped column at 1**floor will create additional

lateral component on both levels that will require beams: and slab between frames to-

be designed for additional axial force.

Please provide caiculations when this design is finalized.

b.  Very déep column section — 26" deep will act'as a shear wall and attract a lot of

‘additional seismic load to this frame Careful considerations should be taken: to
design this transfer column for all’ applied loads.

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

{HADMINUobs\s97 \Peer Review Comments.dock




16.

17.

18.

19.

20.

301 Mission Street, San Francisco
Peér Review'
M * L Job #6977

¢.  Sloped column should be included in the building model.

We agree with your response in concepl. Please submit the properties of the sloped
column thatwere used in:the ETABS model..

There are 4 or 5 different round column sizes onone |evel — ground level mid-rise.. Please
“verify if unification of sizes is possible to reduce cost.

Resolved.
a.  Design criteria on drawxngs describes dual system shear wall with SMRF, and R =
85. Mid-rise’ building has no SMRF. This building ‘also has vertical structural
 irregularities such as discontinuous shear wall that should be considered.
Resolved.
b. Code equations 30-6-and:30-7:need not be con_éidered for drift check.
Resojved. |
e Drfticheck should in¢lude za‘cc:idental torsion.
Resolved. “

Please specify wind load design criteria for strength and for drift. Compare wind load and
seisrnic.
Resclved.

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

We reserve otr response to this comrment tilf we see the response to comment 14 above.

Provide design calculations and details: that account for PIT slab shortening due to
concrete shrinkage. o .

21, 'Please provide the detailed design and analysis of W14 steal link beams:

22’.

23.

Please submit the ETABS model and backup calculations justlfymg cracked section
properties. ,

Please provide calculations for diaphragm design.

(HAADMINUGRSE 87 TWPear Review Cammerits.doc)




51 UGRIDS As SHO\'&N oN PAGE 29
OF | THE BAUGRID QUAL ITY CONTROL
MANUAL (REPRODUCED HERE FOR
CLARLTY): -ALL “APPLICABLE ASTM
PROGEDURES AND/OR. THE- BALGRID.
SQUALETY: - CONTROL: MANUAL: SHALL :BE
ACHERED TO. .

COLUMN TEST BAUGRID FABRICATION
SHOULD. ONLY: PROCEED: 1F ' BAUGRID
COUPONS " TESTS ‘ARE' SATISEACTORY:.

TESTS 'SHALL BE PERFORMED : IN THE:
MANUFACTURING FACILITY. IN CHINA
USING. THE. SAME. TESTING: APPARTUS 'AS
USED FOR' THE ‘304 MISSION, PROJECT.

ALL TESTS ‘SHALL-BE: PERFORMED. WITH
SSMITH=EMERY ' AS WITNESS. - SMITH-EMERY
SHALL. PRODUCE “A- REPORT: PRESENT ING
ALL. TESTING RESULTS_ AND ‘A" STATEMENT
AS TO THE  TESTS! CONFORMANCE WITH THE
BAUGRID QUALTTY. CONTROL MAMUAL ... ALL
RAW STRESS-STRAIN' DATA ISHALL “ALSO BE
INGLUDED IN: THE 'REPORT.

PROJ CT. —
301 M[SS!ON

TR g |SoAE.
AT 4089 [THTS

meT

e R SR
BAUGRID" COUPON TEST SETUP (1 /03 /2008

0¥ NG,

160 SANSOME STREET.
SAN FRANCISCO, 'CA

DESIMONE [ | g0z |

V6THHOOR : :
94104+ 3722 [ (CHEEKED:
B 415.398.9834 DDR,. ‘RMP

T 4153985740




( ProcepuRE:

T TEST SPECIMENS : .
o, SHAKEDOWN: TEST.. 'SPECIMENS A1, ‘AZ; & A3.. THREE
(3; SP?(ECIMENS GONTAINIRG: BAUGRID WILL 6E BUILT
PER: SK-0
b, OLTY.TEST, .. SPECINENS BY; B2, & B3. THREE(3)
- SPECIMENS: CONTAINING HAUGRID' WILC BE BUILT PER
SK=0 1

5 STEST INSTRUMENTATION

T a, AL SPECIMENS WILL. BE: INSTRUMENTED W[TH THO ()
AXTAL STRAIN MEASUREMENT DEVICES (LVDT'S) ON THE:
EXTERIORAND ON:OPPOSITE SIDES OF THE: SPECIMEN
ACROSS “THE :TESTING REGION:

b, ALL. SPECIMENS WILL BE INSTRUMENTED WITH TWO!(2):
STRAIN. GAGES. ON THE LONGITUDINAL RE INFORCEMENT:
THESE: 'GAGES ‘WILL BE PUACED. ON GPPOSITE. SIDES OF
TISE °§Ecmzn NEAR THE LYOT'S, WITHIN THE' TESTING
REG IO

b.-ALL SPEGIMENS WILL B THSTRUMENTED WITH FOUR )
'STRAIN ‘GAGES ON THE . TRAMSYERSE REINFORCEMENT
STRAIN GAGES. ON THE TRANSVERSE BAUGRID
‘REINFORCEMENT-WILL 'BE PLACED AS' CLOSE,AS' POSSIBLE
TO THE “WELDS:.

3. PURPOSE OF ‘EACH  TEST
o) SPECIMENS A1, A2, & A3 WILL,BE TESTED WHEN THEY
CONCRETE . STRENGTH HAS REAGCHED 8,000 PSI, . THE.
PURPOSE -OF THESE: TESTS WILL BE 10 MAKE SURE THE
TESTING |PROCEDURE 1S UNDERSTOOD' PRIOR TO TESTING,
THE: GLTY TEST SPECIMENS:
b-:SPECIMENS B1°, B2, &.83 WILL BE TESTED WHEN THE
" LCONCRETE: STRENGTH HAS REACHED- 10,000 PS1, THE
OUTCOME: OF THESE TESTS: WILL DETERMINE 1F - BAUGRIOD
[ ACCEPTABLE: FOR USE-ON THE J01:MISSION STREET
PROJECT .

4 CONCRETE STRENGTH- TESTS

g FORTY. (40) CONCRETE CYL INDERS' SHALL ‘BE TAKEN FROM
+. THE SAME ' CONCRETE USEQ: \FOR_ THE | TEST. SPECIMENS.

b. TWO . (2) CYLINDERS!'SHALL BE BROKEN ON THE STH DAY
AFTER CONCRETE “PLACMENT.-AND. ON.EACH. DAY
THEREAFTER UNTIL: THE CONGRETE REACHES 10,000 PSl
WHICH 1S EXPECTED ‘AT APPROXIMATELY" FOURTEEN (\4)
DAYS AFTER: PLACEMENT:

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

5. TESTING PROCEDURE

a EACH SPECINEN, WILL 'BE 'SUBJECTED TO NONOTON[C
GONCENTRIC. LOADING, (THE APPROPRIATE RATE: OF
LOADING IS TO BE DETERMINED: AND® AGREED TO PRIOR
10 TESTING.) o

b ‘SPECIMENS ‘At. A2, AND'A3 WILL BE° LOADED: UNTIL.

T FATLURE-

< ‘SPECIMENS 87 B2, AND'83-WILL BE LOADED UNTIL
THEY HAVE REACHED THE ACCEPTANCE ‘CRITERIA ONLY:,
ADDITIONAL LOADING MAY ‘BE APPLIED AT THE OWNER'S
SOLE DISCRETION: -

18, ;TEST ACCERTABILITY. CRITERIA

a: CITY TEST -SPECIMENS ‘B1, B2, &:B3,. EACH TEST'WILL
BE DEEMED -SUCGESSFUL IF THE. AVERAGE -OF THE - TWO
AXTAL STRAIN DEVICES REACHES 0:6%:

7;;BAUGRID EQUIVALENCY TESTS ..
" .q. BAUGRID: QUALITY CONTROL ‘TESTS 1-5 :AS. SHOWN IN
" SK-02 WILL BE PERFORMED ON'THE #4 RAUGRIDS USED
L THE: TEST SPECIMENS, AS WELL.AS. REPRESENTATIVE
#5 BAUGRIDS TO THOSE . BEING USED"AT" THE 301
MISSION STREET PROJECT,
by SUCCESSFUL COMPLETION OF THESE TESTS WILL BE
DEMONSTRATED 17 ‘THE #4‘BAUGRIDS AND #5 BAUGRIDS
ALL ‘PASS THE ASSOCIATED ASTM: AND- BAUGRID QUALTTY
COMTROL "MANUAL CRITERIA.’

| PROJECT;

“]JosT i

4068

‘ 3‘01 MISSION

TTLE N [N
| BAUGR!D COLUMN_ TEST SETUP PROCUDURES 1 4./03/2008
| DESIMONE ™ =
1 A R -
e 160 SANSOMESTREET 16TH FLOOR T e SK OO

SAN: FRANCISCO, 941043722 ff PRREISRE
- T 415.398,5740 F. 4153989834 _BOR, RMP




MIDDLEBROOK + LOUTE

Structural Engineers
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PROJECT: 301 Mission _
ENGR: CL
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San Francisco; .CA 94105
415.477.9000

Fax 415.:477,9099

JOB#: 6977
DATE:
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301 MISSION STREET, SAN FRANCISCO

PEER REVIEW

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

The L-shaped columns support outnggers 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) :

Low-rise mat show 69 psf reinforce for total area. It looks excessive. (Itis #11 @ 43
E.W. T &B for 8' mat.y

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.

Verify by caleulations that ground floor diaphragm behave as a rigid diaphragm transferring
forces 1o the penmeter basemeént walls and to the core. Possible reverse shear might
happen in'the:basement and in the core walls below

The-mnd—nse‘ and the: hagh—nse t0we‘r,s' ar’e' Joxned at the ground floor and B1 levels. The

" high-tise: 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:

There are shear walls surrounded by openings at both sides. Verify collectors

requirements to deliver shear‘ to 'thes'e'walls;

Settlement compatlblhty 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.
At 9 ‘deep mat onw piles, how is the modulus offsubgréde reactio“n applied to pile footings..

Is 9' deep pile: cap reqwred in full building area?7 There are areas where depth could be
greatly reduced. (K-H for example) :

The differential shortening in coliimns arid walls will produce additional significant moments
on outrigger beams: s there a mechanism to relieve them from these forces?

Optimize: P/T slab thickness at all locations.

Main tower moment frames. are all single bay frames that are not effective. Some of the

bays can't be considered as a frame because clear span to depth is less than. 4 — for

example 80403

Please provide design criteria for outrigger beams. Are they designed as a"’deep beam”
with :a consideration for non-linear strain distribution. Vhat forces will be- conSIdered for
designing columns that get forces from outriggers?
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301 Mission Street, San Francisco
Peer Review
M+ L Job #6977

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

Very deep column section: = 26' deep will act as a shear wall and attract a lot of
additional seismic load to this frame. Careful considerations should be taken to

‘design this transfer column for all applied loads.

Sloped column should be included in the building model.

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

&

b.

c.

Design ‘cﬁ{eria on drawings describes dual systém, shear wall with SMRF, and R =
8.5. Mid-risei building has no: SMRF. ' This building also has verlical structural
irregularities such as discontinuous shear wall that should be considered.

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

Drift check:should include accidental forsion.

Please specify wind load demgn criteria for strength. and for drift. Compare 'wind load and
seismic.

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

(ENBS77\Peer Review Commenis.doc)
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11.

12;

13.

14.

301 MISSION STREET. SAN FRANCISCO

PEER REVIEW

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

The L-shaped columns support outriggers of the prime: lateral system. it ShOl‘;ﬂd« be shown

that participation or failure of the more rigid element will not impair the vertical and lateral
resisting” ability: of the grav:ty load and lateral moment fesisting system. (See section

1633.2:4.1)

Low-rise mat show 69 psf reinforce for total area, It looks excessive. (ltis #11 @ 4.3"

E.W. T.& B for 8 mat.)

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. '

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

The mid-rise and the high-rise towers are joined at the ground floor and B1 levels. The
high-rise- tower has mat with piles more rigid than mid-rise 5-story basement. Verify
deformation compatibility and amount of base shear that will be resisted by piles.

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

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 jomt that
could get cracked.

Atagf‘ deep mation piles; how. nis'th'e modulus of subgrade reaction ,ap’plied to pile footings.

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

The differential shortening in columns and walls will produce additional significant moments

on outrigger beams. [s there a mechanism to relieve them from these forces?

‘Optimize P/T slab thickness at all locations:

Main tower moment frames: are al sing'le bay. frames that :are not eﬁectiveﬂ Some of the
bays can't be considered as a frame because clear span to depth. is less than 4 — for

: example B0403.

Please prowde deS|gn criteria for outngger beams. ‘Arethey desngned as a:"deep beam”
with a consideration for non-linear strain distribution. What forces will be considered for
designing columns that get forces from outriggers?




301 Mission Street, San Francisco
Peer Review
M+ L Job #6977

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

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

c.  Sloped column should be included iri the building model.

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

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

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

‘c.  Drift check should include accidental torsion.

18. ‘Please specify wind foad design criteria for strength: and for drift. Compare wind load and
seismic. -

19. All outriggers are unusual in shape and can't be clearly designed as. a deep ‘beams’ or
discontinuous shear walls. Based on their importance for overall stability of the building

non-linear time history analysis-should be performed:to. investigate performance of these
important elements and bring factor of safety for them to a desirable level.

{EA301 Mission\Email Files\SentiPeer Review Comments.doc)



From: HARDIP PANNU.

To: Jack P Moehle
Date: 1/1.0/2007 5:07 PM
Subject: Re::301 mission final:letter .o column test criteria ..

Attachments: ML8§21.pdf:

T-have attached the revised letter,:
Hardip:

>>> "Jack P: Moehle! <moshie@berketeyiedu>. 1/10/07 4:27 PM >>>
. Hardip

I'trust you have been foliowing the exchange regarding testing. Wecan discuss if you:like; on ‘the phone..

DBI wants:Us to get a letter regarding the acceptance of the column tests. The letter you have:drafted'is fine, and I am willing to
put; my signature toit; but it has “draft™ on the top so it is not appropriate torsign. in- this format. So.you will need to:redraft this

removing the word. “draft.”

“Imdiscussions with: Derrick;: he indicates a willingness/interest to run the tests to failure, provided he has an assurantce that

observations beyond 0.71%: strain will not be used as a basis for denying acceptance of the Baugrids In columns and walfs: One
option'would be to insert:a sentence someone where inthe 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
sitt, ‘which:is valuablé for ]udg:ng the beams: :

Sr-

Jack

emall; mochle@berkwev g’
cell;: 510-407-6124"
office; 510-842-3437




MIDDLEBROOK + I.OUIE
Structurel Enginesrs

December 16, 2005

Chiris Vaughn-Hulbert
Millennium: Partners:

735 Market Street, 3 floor -
Sant Francisco; CA 94103

RE: Review of Shoring Impact on CALTRANS Building
301 Mission Street; San Francisco:
M+L JOb #6077

One Bush Street

Suite 250

Son Francisco, CA 94104
415,477 9000

Fax 415.477 9099

email mibox@Mplust.com

Jason 1.C. Louie, S.E.
Ronald F. Middlebrook, S.E:
Haiedip?S.-Painng, S.E.
Robert D McCoriney, S.E.
Jeppe lorsen, EUR ING, S.E.
Navin R, Amin, S.E.

CHRIS. we | 'ave completed our rewew regarding the lmpact of the shonng’;anci about 10 to. 12 fest

‘rewew was ,basoci cm the mllowmg drawmgs that were made avaﬂable by M:Ilenmum Partnérsl The
drawings were labeled as: "SAN  FRANCISCO OAKLAND BAY BRIDGE RECONSTRUCTION

DIVISION OFFICES"
Sheet'No.. . Date
2 May 18,1960
3 May 22, 1958
5 May 23, 1958
6 : May 18, 1860
12 May 26, 1958
14 : May 28; 1958
15 May 28, 1958
16 ‘ May 28, 1958

Based on our revsew of above drawings, we believe that there will be no. structural effect on the
i 5 here may by : settfement due to/vibrations: that s are

caused when 1 shoring is driven Inte the ground. We suggest that the contractor should monitor

the area inthe nearby mémlty for potenhal seftlements.

CHRIS let us know if you have any questlons

MIDDLEBROOCK + LOUIE

Prxncnpal N

HSPrrhic

HPANNU@MELUSL.COM ’ '

www.MpPLUsL.coMm

(HAADMINUObs\69T7Corres1 21605 Hulbe doc)




STATEOF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
CERTIFICATION OF STRUCTURAL EXPERIENCE

TR 0133 {NEW 0212004)
Hard' S Pannu e Structural :
R 'ip i ey ‘a,llcensed,» . o e T - Engineer
SRUCTURALIGYVL, o
in the State of. Cahforma attest to, that I am / was responsnble forthe plan set design and
preparation of calculations for the projectdescribedas . - C’ty heights
: PROJECT NAME '
; Pellier Park and o
locatedat . oo eherar T L N San > ,California.
STREET ADORESS or msmlr:;l’cgurqﬁiﬂoljr& IPOST:MILE CITY  TOWN:

| certify and attest to, that | have five years -or more of experience in

Strurttufﬁ‘f ... plan set design and preparation of calculations,
$UB-STRUGTURAL / STRUCTURAL I -

toinclu d e Strurtural Rev:ew Approval

STRUCTURAL REVIEWN’ PROVAL, SUE-STRUCTURAL REVIEW APPROVAL TUNNELS TUNNEL SUPPOR T SY STEMS OR STRUCTURAL FALSEWORK

List prior projects of responsibility:

Highland Hospital, Oakland Cafifornia (510);15242118
" PROJECTNAME - ‘CONTACT NUMBER
Franchise Tax Bocrd Sacramento (925} 558-1900
i Eﬂmecrﬁgw‘!é ‘ T éoﬁAéf&Uﬁééa' —
621 Capitol Malf, Sacramento. ) (41 5)356—8625

PROJECT NAME. e 'CONTAGT NUMBER,
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301 MISSION STREET, SAN FRANGISCO

PEER REVIEW

The ‘L-shaped columns will. be: in ‘torsion: for frame action alohg axis 2 ‘and axis 11.
Consider torsion:fordesign.

The: L-shaped: coluriris: support outnggers ofi the prime lateral system It sheuld be shown:
'iha’t 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)

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.) '

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. .

"\/enfy by calculations that ground floor diaphragm behave as a rigid diaphragm transferring’

forées to the perimeter basemeht walls and to the core. Possible reverse shear might
happen in the basement and in the core walls below.

The mld—nse and-thé: hlgh—nse towers are: Jozned at the ground floor and B1 levels. Tho
high-rise. tower- has - with' piles: more Tigid' than m . 5rstory basement. Venfy
deformation; compatnbrllty and amount of base shear that wilkbe res isted by piles.

There: are shear walls surrounded by openlngs at both .sides: Verify collectors
requrrements to deliver shear to these walls. :

Settlement. compatlb!hty betwgen hlgh rise on. piles and mid-rise on mat fooling; totaly
seftlement for both could be: dn‘ferent but there is ground floor slab without a joint that

couldget cracked.

At 9" deep mat on piles; how is the mo,dulus of subgrade reacfion ,applied to pile footings.

Is 9" deep pile cap reqrﬂred in full building area? There are areas where depth. could be
Trgreaﬂy reduced;_, (K—H for:example)”

The differential shortening in columns and walls will produce additional srgmf icant moments
on outrlgger beams. Is there a mechanism torélieve: '

Optimize P/T slab thickness at all locations:

Mann tower: momént fraffies are-all single bay frames that are not‘eﬁ‘ectlve Some of the
bays can't be considered as a frame because: ciear span fo.depth is less than.4 — for
exampte B0403.

Please provide design criteria for outngger beams: Are they deS|gned as a "deep beam"
with a ‘consideration. for non-linear strain drsmbuhon ‘What forces will be considered for
desxgnmg columns that get forces from outrrggerﬂ




301 Mission Street, San Francisco
Peer Review
M-+ L. Job #6977

15, a.  Columns transfer at 2™ floor ling H with sloped column at 1** fioor will cieate

‘additional lateral component on both levels that will requ're beams and slab belween
‘frames to be designed for addltlona! axial force.

( , Jmin séction = 26" deep will act. as a sheéar wall and attract a lot of
—addmonal seismic: lodd to this frame. Careful” consnderaﬂons should be taken to
deSIQn this transfer column for afl applied loads.

¢.  Sloped column should be included in the building model.

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

17. a DeSIgn criteria on drawings descnbes dual system shear wall with SMRF, and R =
- 8:5. Mid-rise building has no SMRF. This building also Has veftical structural
irregularities such as discontinuous shear wall that should be considered.

b.  Code equations 30-6 and 30-7 need not be considered for drift check.
c. Driftcheck should include accidental torsion.

18. Please specify wind load de&gn cntena for strength and for drift. Compare wind load and
selsmlc

49, All outrigders are unusual m shape -and can’t be clearly desrgned as a deep beams-or
discontinuotis shear walls. -Based on: their importance for overall stability of the building
non-linear time ,istory analysis should be perfo ed to investigate performarice of these
important elements and bring factor 6f safety forthem 10 4 desirable’ level.

PRI At iRt and Ratfiana\Hardin\Wiv Documeﬁts\301 Mission\SentiPeer Review Comments.doc)




%% DEPARTMENT OF BUILDING INSPECTION
\. City & County of San Francisco
' 1660 Mission Street, 2™ Floor, San F rancisco, Cahforma 94103-2414

December 6, 2006

Mr. Hardip Pannu

‘Middlebrook + Louie
~:One Bush Street, Suite 1300 ;
‘San Francisco; CA 94104 7 sent via e¢mail: hpannu@mphisl.com
- :Subject: 301 Mission Street (Permit Application Nos. 2002/1023/9696 & 2006/0926/3344)-
BauGrid® Reinforcetnent
Dear Jack,

Thank you for'your continued work in peer reviewing the use of BauGrid reinforcement at the 301 Mission
Street project. At this time, our original charge to the Structural Peer Review Panel (SPRP) regarding the
review of BauGrid reinforcement has changed. . Prevmusly, the Engmeer of Record (EOR), DeSimone
Consulting Engineers, requested a review of the BauGrid reinforcement as a one-to-one substitution for
conventional stitrups and tie reinforcement in columus, beams, and shear walls. It is apparent from the
studies to date:that the adequacy of the BauGrid reinforcement as 4 one-to-one substitution will be difficult
to prove and beyond the planned scope of testing. ' Consequently, the Department of Building Inspection
(DBI) is requiesting the SPRP to continue theirreview with a modified charge. '

“ DBI respectfully requests that the SPRP review the use of BauGrid reinforcement in compression
dominated members (columns and:shear walls) based on a performance criteria developed by the EOR,
reviewed and. agreed upon by the SPRP, and approvsd by DBL The performance criteria shall be ‘based on
expected building performance for a Maxmlum Con51dered Earthquakeincluding orthogonal affects and
an appropriate safety factor..

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

Sincerely,

Pnncxpal Engineer

Cc: AmyLee Acting-Director .:
Wing Lau, Deputy Director
Carla J ohnson, Actmg—Deputy Director
Yan: Yan Chew, Gary Ho, Howard Zee, C.S. Hwang, Raymond Lui, DBI
Dan Lowrey; Tam Chiu, DBI .
Jonathan Rothstein, Senior Project Manager, Millennium Partners
Steve Hood, Pro;ect Manager, Millennivim Partriers-
Derrick Roorda, DeSimone Consulting Engineers
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PRELIMINARY REPORT
WIND-INDUCED STRUCTURAL RESPONSES
- 301 MISSION STREET
SAN FRANCISCO, CALIFORNIA

Project #04-1633
August 20; 2004

Prepared By:
Rowan Williams Davies & Irwin Inc.
650 Woodlawn Road West, Guelph, Qnitario, Canada N1K 1B8

“Matthew T: L. Brov;rnc, P.Eng., Senior Engineer
Jonathan B. Lankin, P.Eng., Project Manager

“Wind tunnel tests to détermine the wind-induced structural responses for the proposed 301 Mission
Street towerin San Francxsco California, have been completed. This report provides the preliminary
results: The objectives of this study were (i) to provide data on the wind-induced forces and

-moments for the:structural design of the towcr and: (11) 1o determine the Wmd—mduced accelerations
at the top Qccupiédﬂbor‘of the tower, ' -

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

Configuration 1: 301 Mission Street development in place with all existing
'surrounding buildings.

Configuration2: 301 Mission Street development in place with all existing and future
_ (Transbay redevelopment) surrounding buildings, with the Transbay

| Tower at 550 ft.
Configuration 3: 301 Mission Street development in place with all existing and future
‘(Transbay redevelopment) surroundmg bu11d1ngs with the Transbay

Tower at 800 ft.

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

Prelinﬁi;fj “Report~ V\fin&-lnducédﬁStmciufél-Respotxscs - Aﬁguét 20,2004
301 Mission Street ~ San Francisco; California - Project #04-1633 Page 1




. The results have been analysed including the effects of the directionality in the San Francisco wind
climate. The statistical wind climate model used to determine the predicted peaks was based on local
surface wind meastrements taken at San Francisco International Airport. This statistical model of
the: local wind climate accounts for the variability of extréme wind speed with wind direction. The
wind climate model was scaled so that the magmtude of the wind velocity for a 50-year return period

. corresponds fo a fastest-mile-wind speed of 70 mphiat33 ftabove ground inopen terrain.. This speed
corresponds to the value identified for the San Francisco area in the 1998 California Building Code.

Wind-Induced Forces and Moments

The overall wind:induced overturiing moments, s'hear‘ forces, and torsional moments acting on the
301 Mission Street tower at the “BASE” level (at grade) have been predicted for a return period of
50 years and are presented in Table 2 for the three test configurations. Note that the wind loads
provided herein are for the overall des1gn of the tower. Based on correspondence with the structural
engineer, the loading provided considers only the wind loads acting on the footprint of the tower
‘extending down to grade through the atrium (low-rise structure attachied to the tower on the east
side). Therefore, the loads acting on the rest of the development, outside the tower footprint, are not
included in the results presented in this report.. The coordinate system and reference axis used to
define: the forces: and moments is illustrated in Figure 2. The loads were determined using the
fundamental bmldmg vibration frequencies, listed in Table 2, and. the correspondmg mode shapes,

~_ as provided by DeSimone Consulting Engineers, PLLC on July 22, 2004. The wind-induced loads
were determined for a dampmg ratio of 2% of critical, which was specified by the structural
engineer,

Note that the wind loads provided in this rebor‘t include the effects of the directionality inthe
local wind climate: These loads do not contain safety or load factors and aré to be applied to
‘the building’s structural system in the same manner as would wind loads calculated by code
analytxcal methods. ‘ o

Effective static wind 1oads that. correspond to the predlcted overall moments and shears are provided
on a fleor-by-floor basis in Table 3. These loads represent the worst-case results from the three test
rconﬁguratlons The load dIStl.’lbuthIlS were determined by considering: thie effects of both the mean
and dynamic wind loads for representative wind derCthnS produomg highloadsineachofthe x, y,
and z (torsmnal) dlrectlons

In using the predicted wind loads from Table 3, it is important to consider how the X, y, and z
(torsional) components of the wind load should be combined when applying them to the structure.

A set of recommended load. combmatlons are provided in Table 4. There are basically 24
combmatlons in the table whlch represent each of eight Ppossible sign sets (4, 4+t-, 4t ete.) with
each of Fx, Fy, and Mz reaching their individual maximum percentages for that sign set. As.an
example 6f applymg the combination factors, letus consider Load Case 1 of Table 4. This load case
requires the apphcatlon of +100% of the Fx floor-by-floor loads, +60% of the Fy ﬂoor—by—ﬂoor

‘Preliminary chorfi Wind-Induced Stractural Responses -‘August 20,2004
301 Mission Street - San Francisco, California - Project #04-1633 ‘ Page 2




loads, and +45% of the Mz ﬂoor~by—ﬂoor loads from Table 3, Itis recommended that all load
cases be considered for overall structural design.

Deflections,

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

Discussion of:Acceleration Criteria

The accelerations discussed herein are:peak values expected to occur a few times each hour during
awind storm, not root-mean-square values which are sometimes also used indiscussions of building
motion issues. It should benoted that acceleration levels that are acceptable to people are dependent
on‘many Vphysiological factors and consequently are subjective to some degree. Some background
to the suggested criteria for acceptability of building accelerations is discussed below! '

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

The first building-code document to give guidance on building motions was the National Building
Code of Canada {NB CC), I:t';suggestcd that 10-yearreturn p‘cr_i‘od' accelerations in the rarige of 1.0%
to 3.0% of gravity (10 to 30 milli-g) were acceptable, with the upper end of the range being
appropriate for ofﬁcébuildings and the lowerend for residential buildings: Many towets constructed
during the 1980's and 1990's were wind tunnel tested. For these towers, acceleration. cntena were
developed based on a-conserisus of the design teams, the. developers and the wind engineering
community. The ‘commonlyused acceleration criteria were to use a 10-yearlimit of between 20 and
25 milli-g for office bmldmgs and approximately 15to 18 m1111-g for residential buildings. For the.
301 Mission Streét tower, in view of its residential usage; a. 10-year criterion of about 15 to 18 milli-
g appears appropnate accordmg to these traditional ‘criteria:

Kesearchvéonduotejd‘s’ubsc‘qu@nt.v to.the introduction of mot’ion criteria inthe NBCC indicates that
peoples” sensitivity to motion becomes less as the natural frequency of the building becomes lower
(atleastin the range of interest for tall buildings, 0.1 Hz to 1.0 Hz). This dependence is notreflected
in the NBCC which prov1des asingle set of criteria based on results for ﬁequencws primarily in the.
range: 0.15t0:0.3 Hz. The criteria suggested by the International Organization for Standardization
(ISO) doincludea frequency dependence and set limits where approximately 2% of those occupying

301 Mission Street San Francxsco Cahforma Prolcct #04 1633 Page3




the upper third of'a building may object to ifs motions.. Also the ISO criteria generally use a shorter
réturn-period than 10 years (i.e., 1 and 5 years). RWDI estimates the corresponding 10-year criterion
to be about' 1.2 times the S-year criterion. For residential buildings it may be, desirable to be
somewhat lower than tht;rISO criteria.

The prcdi'ctedf“Wirid-induced accelerations at the top occupied flooriof the 301 Mission Street tower;
taken as the 60" level (592.50 ft above the “BASE™ level), are summarized in Figure 6. These
‘accelerations represent the worst-case results. from the three test configurations. Figure 6 also
presents various acceleration criteria as described above. The peak: total accelerations were
determined as a function of return period for the provided. building masses, frequencies, and an
overall dampin‘}gfr_a,tio of 2% of critical. The totsional acceleration component was 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 criteria
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
building accelerations are a serviceability issue and typically not a safety issue provided the
associated deflections are accounted for in the structural design and the cladding/giazing system.
design.

Should you have any coﬁnnents'or*quesﬁbns,_ or wish us to re-analyse the results for different
structural properties (i.€., frequencies, damping or floor masses), please contact us.

301 Mission Street-- San Francisco, California - Project #04-1633 Page 4
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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

, . M Shears 7
Configuration T :
My (Ib-f) | Mx (lb-ft) Mz(bfy) | Fx(p) | Fy ) |
1 7316408 | 5006408 384e+07 2.00e+06 | 1306406
2 | 764e108 | s 14e+08 | 525e+07 1966406 | 1.32e+06 |
3 ;,,7.67g+qs”fﬂ 522e+08 549e+07 | 1.95¢+06 | 134e+06

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

(2) A total damping ratio of 2.0% of critical was used for structural load calculations.

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

Mode 13 0,226 Hz (primarily X)
Mode 2: 0.230 Hz: (primarily Y)'
Mode 3::0.236 Hz (primarily torsion}.

‘Wind- Induccd Structural Rcsponscs August 20 2004 -

301 Mission Street - San Francisco, California - Project #04-1633

Table 2




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

Floor -

Level

Height above |

Base Level

Y

Fx
(1b)

e
(ib)

Mz
(1b-ft)

e ,—} St 0‘00 PEEEE:

T 9700

7300

. 75000

_ 1500

4. 18500

L. 14500

183000 |,

2800

T ,,‘,,15‘400 e

:7;“"11800“'W""“

“187000. 1}

3775 L

_ 15600

Jo. 10100 |

205000

47.50

15600

10100~

2260000 |

5725

15600

10100

247000 |

15600

10100

266000

155000 |

10100

283000

15500 |

10100 [

300000

15500

CTTTTII00 T

314000 -

15400

10100 . |

327000

15400

10100

340000

T 15900

10100

73590000

T 17800

10900

401000

18700

| 11200 0T

7431000

18100

11000 |

439000

18500 )

11400

452000

19000 |

11900 |

471000

TI97000

12500 |

497000

. .20400 |

_ 13000

521000

21200

13600

TTS45000

21900

1400 |

572000

. 22800

14800

599000

23600

15400 |

627000

.. 24400 ..

.. 16000

654000

T 25200

T 16600 |

682000

_ 26100

710000

26900

738000

27800

i 766000

28600

[ %000

T 823000

852000

933000 |

11004000

771004000 |

1033000 |

1063000

1094000 |

T T

1110000 |

‘Wind-Induced Strijctural Respotises - August 20, 2004 _
301 Mission Street-:San Francisco, California < Project #04-1633.
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Table3: 50- Year Return Period Effectxve Static Floor—by—FIoor Wind Loads
Ar‘tmg on Tower - Worst—Case Results

Floor' Hexght above] — Fx Ty Mz
Level - Base Level (Ib) |- (Ib) {Ib-ft)
(ft) | .

c42 0 o 41150 | 38100 | 26300 | 1140000 |
437 421,25 39100 126900 | 1170000 )
44 43100 0 ] 40000 1 27400 | 1200000 |
.45 .. .a4075 .. 40900 | 28000 _ | . 1231000
46 45050 | 41900 28600 | 12610000
47} 46025 | 42800 . | .. 29100 _ | 1292000

48 Tl 47000 f T 43700 0 1 T 297000 | 1323000
49 L 47975 . 44600 | 30200 713540000
50 48950 | 45500 30800 1385000
st ] 49925 1 - 46400 | 313000 | 1416000
.52 o} ..509:00 1 48100 | 323000 | 1476000
kT S i Z 50400 ] 33600 1566000
54 | 52850 - | . 53200 | 35600 | 1637000 |
55 153988 | 364000 | 1646000
se | 550.29 35600 1676000 | -
57 560.71 ‘ 36200 | 1712000
s stz | 36700 | 1745000
.59 ) 581547 ) - 37600 1788000
60 59250 [ 7404000 | 1850000 -
“ROOF___ | 60500 | - 57100 | 2363000

'ﬁPPERROOF T e700 |

,,,,,,,,, T 36900 | sod000
Tofal ‘ 200e+06 | 134et06 | 549407

‘Notqs: (L The loads. glven in ‘this table should beused with the:load combination factors given'in
Table 4.

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

(3) The loading provided considers only the wmd Ioads actmg on the footprint of the tower
éxtending down to_grade through the atrium. -

Wind-Induced Structural Responses - August 20,2004 ‘
301 Mission Street - San Francisco, California - Project #04-1633 Teble 3 - Page 2 of 2




Table 4: Reécommended Load Combinations for Simultaneous Application of
- Effective. Static Floor-by-Floor Loads from Table 3 ’

Load ‘ :: ‘Recommended Load Combination Factors of 50- Year : 3
| Combination Return Period Wind Loads ' ‘

X Forces . Y Forces | “Torsional Moment
EFy | Fy | M)
1 | +100% +60% | +4A5%
' | +60% -30%
30% | %
,30% T 7_30('%]
+35% | +30% |
8% | 0%
4% | B%
F100% T H4sw T
HL00% | 30%
8% | 430
-85% 30%. ..
' +100% I B TR4svs L
"100% =7
N
8% | 3%
60 CUUH100%
” o |
+60% | +4100% |
e
30% _90%

= +60%

N _

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

‘Wind-Induced Structural Responses - August 20, 2004
301 Mission Strect - San Francisco, California - Project #04-1633 Table 4
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Note: . )
Point (0,0) Indicates co-ordinate origin provided by the structural engineer;

‘Co-ordinate System fofvS:fruciufal"LOading Trug North

Diawri by: D!M Figﬁre’; 2 ;

| Approx. Seale: - 1"=30"

301 Mission Stréet- San Francisco, Califorria .. ... ) Project #04-1633 -
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WNotes:

(1) A dampmg rafio of 2% of crmcal was used.:

10

(2) Accelerations are predicted at the "60" level (592 50 ft above the "BASE" {evel) at a radial dlstanoe of 47.9 f¢

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

3) 1SO'is the International Orgariization for Standardization, and provides acceleration criteria for buildi’ngs for the

1.and 5-year return periods.
(4)  RWDI extrapolation of ISQ criteria to the 10-year return'period.

(5) The commonly used acceleration criteria range for a residential tower is 15 to 18 milli-g at the 10-year return period;

: Predrcted Peak Acceleratlons at T op: Occupled Floor o
|Worst-Case Resulty

Project #04-1633
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DESIMONE

NEW YORK

MIA A

SAN FRANGISCO
NEW HAVEN.
LASVEGAS

October 23, 2006

City and County of San Francisco DeSimone Project #40698
Department of Bunldmg Inspection S 301 Mission:Street
1660 Mission Street, 2nd Floor :

Sanfrancisco, CA 94103

Aftn: . Mr Hanson Tom; S.E,
“Principal Engineer,

Re: Letter from H. Tom (City of SF] fo D. Roorda (DeSimone), dated October 13, 200¢;
“Re. 301 Mission-Street {Permit No. 2002/1023/9696} - BauGrid® Reinforcement

Dear Hanson,

DeSimone has worked’ clo:.ely and collaboratively:over the ldast week with Professor Jack Moehle
from the: University «of Cdlifornia at Berkeley, and Professor Murat Saatcioglu from the University of
Oftawa, with o goal of developing a test procedure to demonstrate that BauGrid reinforcement is
oppropno’re for use with 10,000 pSI concrétein conjunction with the 301 Mission Sireet project.

Asa resulf of these discussions, we have agreed to test three identfical concrete column specimens
as depicted in the ahtached sketch. As You can:see, this specimen differs in o number of ways
from that:which you descrived verbol!y in'your letter of October 13. However, we believe, and
both: Professors: Moehle: and Sqatcioglu agree, that this test specimen occuro‘rely reflects the
dctudl conditions being used At 301 Mission Street, and that successful testing of this specimen will
demons’rro’re the adequacy of BauGrid forthis project.

Prlease note the following:

¢ The 15'x15" cross section is the same as you suggested.

¢+ We propose to use a 9-cell BauGrid amangement consisting of #4 size bars.. We redlize
that #4. bars ‘are ‘smaller than the #5 BauGrids being:used at the 301 Mission: Street
project. ‘However, thisscaling of reinforcement s nécessary fo ‘provide atest
column configured with similar transverse remforcmg steel ratio dnd  confinement
efficiency ds the cross fie conﬂgurohons used in the actudl project. We will:work with
Prof's Moehle dnd. Saatcioglu fo develop a testing procedure for the BauGrid material
in-order to demonsirate equwdlent performance of #5 and #4 maferials. We expect
that this test will be similar 1o those performied’ prewously by Prof. Scc:’(cuogiu inwhich he
demonstrated that BauGrids had sufficient ductility. 16, dct effectively:as confinement
reinforcing:

¢ We propose toiuse 12-#7 vertical bars. This represents a vertical steel ratio of :3.2%,
which'is neady two times greater than: thatin:the boundary elements at-301 Mission.
Street. Note that o 12-bar pa’rtem is necessary. for use in conjunction with \‘he S=cell
BauGrid conflgurchon

FAProfechi\r 4848 Cone Flat s\ 20595006 1T IR BauGddTed Tacommendations 1o SFOBLdac

DESIMONE CONSULTING: ENGINEERS, PLLC 160 SANSOME STREET 16™ FLOOR SA‘!;} FRANCISCO, CALIFORNIA 94]04 £, 415.398.5740 F. 415.398.9834




DESIMONE

Page 20l

¢ We propose to use Gr. 60 vertical bars since the grade of the vertical stéel: should not
significantly influence the outcome of the tests. Further, we know that these bars are:
readily: avdilable dndwe do not know: if addifiondl time: would berequired to:procure
Gr.. 75 #7 bars.

We have not yet concludedcur discussions with Professors”‘Moehle’ and Saatcioglu reégarding the
specifics. of ‘the:testing procedure (loading application, insfrumentation, etc:) and appropriate
acceptance criteria. However, we:are all in: agreeément with the test specimen as shown in the
attached sketch. If you are in agreement, we would like to proceed with fabrication of the test
specimens immediately, and:will continue our ‘discussions of ‘these reldted and imporfant issues
while that efforf takes'place. .

Please review the sketch and provide us with a staterient mdlcohng ‘that testing of these
specimens will be adequate to demonstro’re to:SFDBI that BauGrid is acceptable for use on the:301
Mission Street project. Upon receipt of this statement, we will forward this information to, the
project sponsor-and ‘confractors so that fabrication of the specimens. can: begin immediately.
As'you dnd [ have discussed, the timeframe: associated with:fabrication of the test specimens will
be cortrolled by the confractors: . We will update you:upon feceipt of any and all information
regarding this: timeframe, Pléase 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 soﬁs’fdcfc}ryuresponse to your concerns, If you
have any additional concerns, pledse contact me directly at your'earliesi convenience.

DESIMONE CONSULTING ENGINEERS, PLLC

Derrick D. Roerda, SE
Seni’or Associate

ccy - Mr. 'Gary Ho; City & County of SF
Jonathan Rothstein, Steven Hood {Millennium Partners)
Mr.: Stephen D&Simone; Dr. Ronald Polivka, Mr. Nicolas. Rodrigues (DeSimone)
Prof. Jack Moehle; U. C: Berkeley
Prof Murcn‘ SOGtcnoglu Unlversn’ry of’Oﬁcw’c
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MILAMI
SAN FRANCISCO
NEW HAVEN
LAS VEGAS
November 03, 2006
City and County of San Francisco DeSimone Project #40698
Department. of Building Inspection e ‘301 Mission Street
1640 Mission Street. 2nd Floor o
San francisco, CA'94103
Attn: . .Mr. Hanson.Tem, S.E:
PrinCipal Engineer
Re: 301 Mission Street (Permit NG. 2002/1023/9696) - BauGrid® Reinforcement Test Procedure,

drawings-SK-00 16:SK-02
Dear Hanson,

DeSimone has developed a festing: procedure and: gccepiance criterica that will demonstrate

BauGrid reinforcement is appropiidte for Use on the 301 Mission St pro;ec’r The detdils are

provided on the attached drawings SK-00 and SK-02 dated 11/03/2006. Drawing SK-01, which

contains details as to: the proposed BauGrid -test column, was prevxously approved by DBl on
. '10/30/06, and is'contained hereéin for: comp!efeness

We would appreciate your timely review and approval of the proposed festing procedure and
acceptlance critetia.. Please contact me direcily if you have any questions of comments.

DESIMONE CONSULTING ENGINEERS, PLLC

Derrick D. Roorda; SE
Senior Associate

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

cci Mr.Gary Ho, City & County of SE
‘MrRay Liu, City & County of SF
Jonathan'Rothstein, Steven. Hood: (Mlllenmum Partners)
Mr. Sfephen DeSimone, Dr.Ronald Polivka; Mr. Nicolas Rodrigues (DeSimone}
Prof. Jack Moehle, U.C. Berkeley: .
Prof.:.Murat Sqa’raoglu Umversx’ry of Ottawa
Hardip Pannu, Middiebrook + Louie - -
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DESIMONE COMSULTING ENGINEERS, PLLC 1.60 SANSOME STREET 16T FLOOR SAHN FRANCISCO, CALIFORNIA- 74104 P.415.398.5740 . F. 415.398.9834




[ PROCEDURE:

1,/ TEST SPECIMENS o 4. CONCRETE STRENGTH TESTS
.- SHAKEDOWN. TEST.. -SPECIMENS AT, A2, &:A3.. THREE @, FORTY (40) 'CONCRETE 'CYLINDERS SHALL :BE: TAKEN FROM'
{3) "SPECIMENS: CONTAINING BAUGRID WILL BE BUILT THE. SAME CONCRETE USED: FOR  THE TEST SPECIMENS,
‘PER’ SK-0T": B, [ TWO (2) ‘CYLINDERS .SHALL BE BROKEN: ON: THE 5TH DAY
AETTY: TEST. - SPECIMENS B1, B2, % B3. THREE {(3) AFTER: CONCRETE - PLACMENT AND ON. EACH DAY
SPECIMENS CONTAINING BAUGRID WILL BE BUILT PER THEREAFTER UNTIL THE CONCRETE. REACHES 10,000 PS1,
iSK=01. I EA}’ APPROXIMATELY FOURTEEN (14)
B MEN
b2 TEST . INSTRUMENTATION. = st e TWO (2) ADD TIONAL CYL INDERS | SHALL . BE. BROKEN AT
| a. ALL. SFEGIMEN LBE INSTRUMENTED 'WITHI WG 28, 56, AND' 90 DAYS AFTER CONCRETE PLACEMENT.
AXIAL ;STRAIN REMENT {DEVICES (LVOT!S) ON: THE
EXTERIGR AND ‘ONOPPOSITE “SINES: OF THE BPECIMEN ‘5. TESTING .PROCEDURE

a; EACH SPECIMEN WILL BE SUBJECTED! TO:MONOTONIC
CONCENTRIC, LOADING.  (THE' APPROBRIATE RATE OF
LOADING 1S T BE DETERMINED ANDAGREED 70 ‘PRIOR

i, R HE TESTING | REGION,
i : 1M

’ TO_TESTING.
;Hg SPECIMEN, NEAR THE LVDT'S, WITHIN THE TESTING b. ,SPECIhR!ENS A1, AZ. AND-A3 WILL BE LOADED DNTIL
EGION, . FAILURE
A ¢ ALL. vSPECIMENS WILL BE INSTRUMENTED  WITH' FOUR (4) ci SPECIMENS 81,.B2. AND:'B3 WILL BE LOADED: UNTIL .
e STRAIN GAGES ON THE TRAHSVERSE REINFORCEMENT THEY" HAVE REACHED THE ACCERTANCE -CRITERTA ONLY.: |
1 STRAIN :GAGES 'ON THE TRANSVERSE  BAUGRID ADDITIONAL LOADING MAY- BE APPLIED:AT THE OMNER'S : B E
REINFORCEMENT ‘WILL, BE- PLACED ‘AS CLOSE! AS 'POSSIBLE SOLE’ DISCRETION.

0 THE WELDS. L
: 6 TEST ACCEPTABILITY CRITERIA N
1 3. PURPOSE OF EACH. TEST e ‘o, CITY TEST SPECIMENS H1, B2, & B3: EACH TEST WILL
3 SiAd : R T BE" DEEMED::SUCCESSFUL 1€ THE. AVERAGE OF THE TWO
AXIAL STRAIN DEVICES REACHES 0.6%.

7., BAUGRID -EQUIVALENCY TESTS
4. BAUGRID QUALITY. GCONTROL TESTS:1-5.AS SHOWN -IN
'si-02 WILL BE  PERFORNED OR THE #4 2AUGRTODS. USED
UTHCTHE TEST. SPEGIMENS, “ASTWELL) AS REPRESENTATIVE
#5 BAUGRIDS TO THOSE BEING USED AT THE 301

\ STRLET MISSTON :STREET ' PROJECT.

b. 'SUCCESSFUL :COMPLETION OF TYHESE TESTS:WILL BE
DEMONSTRATED. IF: THE: ‘#4 BAUGRIDS AND:#5  BAUGRIDS
ALL PASS “THE. ASSOCIATED. ASTM AND BAUGRID QUALTTY
CONTROL MANUAL : CRITERIA.

A

I PROJECT: R

301 MISSION R T - 4089, L. N.T,S.
THLE: DATES 17 v OWGTNOLT
" BAUGRID COLUMN JEST SETUP. PRDCUDURES |1/03/2008 :
DESIMONE ™
| . .
SN -
160 SANSOME STREET: © " :14TH FLOOR foneekeD: —— | SK OQ ‘
. ‘ SAN FRANCECO, CA . 5410453722 ’ g ;
. ) . : = ' 1. 415.398.5740 F. 415,398,934 _.DDR, RMP.. {i _




;NOTésé

I 1. TESTS :SHALL ‘BE-'PERFORMED FOR BOTH. #4
: AND #5 BAUGRIDS: AS SHOWN . ON PAGE' 28
OF THE BAUGRID ‘QUALITY. CONTROL
MANUAL (REPROOUCED HERE FOR
CLARITYS) . 'ALLUAPPLTCABLE “ASTM
PROGEDURES: AND/OR' 'THE: BAUGRID
QUALITY: CONTROL. MANUAL. SHALL "BE
ADHERED' TO:

© 2. :COLUMN ' TEST BAUGRID:. FABRICATION
"SHOULD: ONLY: PROCEED. JF":BAUGRID
« - COUPUNS TESTS ARE: SATISFACTORY,

3.0 TESTS. SHALL BE:PERFDRMED IN:THE
MANUFACTURING. FACILITY. IN CHINA

CUSING: THE SAME: TESTING. APPARTUS AS:
USED FOR: THE 301 MISSION PROJECT,

4 AL TESTS SHALL BE PERFORMED‘WITH i}
SMITHEMERY.:AS WITNESS.. 'SMITH-EMERY i}
SHALLPRODUCE A REPCRT PRESENTING: =~ i
‘ALL TESTING :RESULTS: AND A STATEMENT: i}
AS. TO THE TESTS CONFORMANCE -WITH THE
BAUGRID: QUALITY. CONTROL MANUAL.: “ALL: &
RAW :STRESS~-STRAIN. DATA' SHALL.-ALSO BE. .
‘INCLUDED ' IN. THE  REPORT. :

{PROVECT. ... T foa g N

301 MISSION . . o, AOBRUICNTS.
TTLE: T RATE: T iDweNoL
BAUGRID COUPON TEST SETUP ] 11/03/2006 :
DESIMONE ™ ] sk.02
OUNJR i
160 SANSOME STREET {6TH FLOOR - CHECKED: i SK-OQ :
SAN TRANCISCO,- CA~ . 9410423722 : m ‘

,,,,, Y. 415,398.5740 F;.415,398/7834 DDR, RMP.
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Beam B3 Shear Force Comparison {for Baugrid)’
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The 301 Mlsszon Sireet project consists of two sepdrate structuresiocated on the same site, The westem structure (Tower) is'a-58-
story, 605-foot 1all building.over one sub-grade level; The eastern structure: [Mid-ise) s a 12Lstory 128-foot fall building over five
sub-grade levels. - The two siructures oré sepdiated by a seismic jointal the Bl Ground, 2%, dand 3% Floors, .

Gravity system De»scri‘p‘ﬂqn

Both:sirictures are of cost-in-place conerete construction, The floor slabs above ground level in both struetures-wilt ufilize
post-tensioning, whereas.the lower slabs utilize only.mild steel reinforcing:.

Lateral System Description

Tower. The Tower relies on @ dial laterol systern comprised of concrete shear walls with oufriggers, and concrete special
momentresisting: frames. Lateral forces from the Tower ore fransmifted by the: core walls:and- the columbs al the way fo
the'pile.cap af B, The ground floor slab-is not required tostransfer-forces o the perimeter basement wails.

Mid-rise: The Mid-rise relies solely on a concrefe shear wall'sysfem. ‘The core wadlls of the Mid-rise, unlike those of the
Tower, hove the. shear shlffed fothe penmeter basement walls: through: the ground floor: and bosemem‘ level
didgphragms, ) -

Materiols

Concrete. Concrete strengths in the Tower walls and frames yary between 7 and 10 ksi;.and in the Mid-rise between7

and 8 ksi;, All floor siabs are 5ksi.

Reinforcing. The shear walls'in both bulldings:and 1he moment ffames.iri the Tower wvse Grade 75:teinforcing for bars
Jargernthan #8 sperjhe Genercl Naifes sheei S

appr i cp of ' | |
not sufﬂciem‘ and fhcf the substituted WRG may not meef varlous prescﬂpﬂve code: requlrernems By Ulilkzing soction
104.2.8 of the code; the aﬁemaﬂve materials section, DeSimone subsequenily demonstrated that-the substliuted WRG
fnet the same: performonce goals ‘rhat fhe codé implles ars t6 be provided by conventional reinforclng

For walls .and columns;. calq:ulat«ons wore provlded demonsirating the moximum demand required by a 4/3 MCE event.
and o laberatory testing program: wds comple’ted which showed thatthe: WRG provided o capdcliy ihat met“the
demcmd .

-1 resisted by becm

doto»obm ned through‘x ! Tech’s QCIQA

BauGrd Welded Reln orcemen’r Gﬂds ‘(WRG} manuchfured byi BeuTech !nc wllf be- used ln lieu of conventional

=0l is- bmsed on -

Foundcmons

Tower. The Tower foundation consists of d 10-foot thick pile cap supported by pre-cast congcrete p:les The bottom of'the
pile cap Is approximately 25 below the exisfing grade:. The inifial verfical pile displacement dus to slzppage required to
fully: engage ‘the. pl]e is expected to be approximately 17 by the time of project construction completion. Additional
leng-term pile setiement due to compressnon .of the underlying clay layers is expected fo be as'much as 5. As ihe piles
are only located direcily below. the Tower foolprint, this settlement is expected to occur uniformly: over the Tower
foundoﬂon ared; “

Mid-rise;. The Mid- fise struciure rests or amat founddation that varies between 4 feet and 8§ feet in thickness. The boftom
of this excqva’non is-approximately: 63 feet below the existing grade: .Tie-downs. fesist hydrosiatic uplift pressures under
.the porfion of the deep excavation thatis not-direcily below the Mid-rise, i.e.. the ared between the: Midrise and the
Tower..

Bullding Sepurahon

The foundations and lateral systems of the two' bunldmgs are considered completely separate because o joint is located
between them atthe B1, Ground, 219, and 3 Foors: *Hinge stabs™ allow: circulafion between the fwo buildings, while stil
occommodohng differéntial sefflement and seismic displacements between the two structires:

Wind Loads’

A wind funnet study was perfoimed and a repo’rf issued by Rowan Willidrs Davies & Irwin Iné. { (RWDI}.- The: results of the
report wererused fo. evcﬂuare bofh the Tower and: Myd-nse ‘Wind does not control either des:gn forces:or:interstory diiffs
for eitherstruciure.

Selsmic Loads

Site-specific ground mations provided by the geotechnical engineer of record, Treadwell ahd Rollo, were Used for the
analyses of both struciures. Earthquaoke- design. forces acting ‘on-individual elements were: obtained by performing




response spectrum chdryse‘s'wﬁh the proprietory. compui‘e'r'prc‘)grom; “ETABS™ Wiitfer by Computers and Struciures; Inc:
of Berkeley: California..

The'foHvowing information was used to'determine the svefsmic design 'fbr,ces_

4 = 0.40Nd 2 1.0

[ = 1.0 , Ny = .1.064

R = 8.5 (Tower) Ca = 044

R. = 5.5 (Mid-rise) Cy = 047
" Soit = Sd i

Tower. The iateral system is “regulcr" as defined by UBC: 1629 5:2. The designforces were therefore reduced by 80%.as
allowed by 1631.5.4.2.

Different base shedrs were used for: checklng design forces and bu:ldmg interstory. driffs,

Forces — Includes: the: buudrng period limitation of 1.3:T4 and the minimum, base shear of equation 30-6;, reduced by 80%
as:allowed by 1631.5,4.2. {Tx is the period.of the structure de’rermineq with-Method A using equation 30-8.}

Daft eheck #1 - Per UBC.. Neglediing pérod iimitations and rminimium bdse shears prescribed by equations 30-6 and 30-7,
further reduced by.B0% as aliowed by.1631.5,4.2; but including the effects of torsion and of 5% mass eccentricity.

Drift check #2 — Per 2003 NEHRP provisions. - This.approach is widely held as the appropriate check for tall buildings with
leng periods and conservatively includes fhe:equivalent of UBC equation:-30-7, reduced by:80%. as dllowed by 1631.5.4.2.
For buildings that :are torsionally regular, this approach ‘dliows: neglecting  forsion effects for drift consnderchons,
accomplished by evoluohng drifts at d:ophrogm cenferof mass;

‘Mid-rise. Due to the eccenircity of the shear woljs relafive fo.the center of mass of the bu_ilding‘ the ‘Mid-rise exhibits o
slighttorsionalimegularity. For this reason the base shear wos notreduced in. accordance with 1631.5.4.2.

Different base: shears were  used. for. checking.: design: forces: and b‘uil_qing inferstory diiffs.  (Sincé 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 detoﬂed in accordance with the load combinations. and requtremenfs of
fhe 2001 SEBC.. Addifional procedures were also fol!owed oslisted below:

Steel Link Beams. The 2001 SFBC does not address: the sieel fink beams used within the:core of.the Tower.. These eiemems
aredesighed using The 2002 AISC Seismic: Provisions requirements for Special Reinforced Concrete Shear walls Composite
with Struciural Steel Elements,

Cdpacity Deslgn.. Fach of the 12 dutriggers connacting o the cenfrol shear core of the Tower comcnns two' diagonally
reinforced ink beam elements. These links are: designed to remain elastic under the code-prescnbed seismic loads, butit
is desirable: for ihem to yield: fxrsT once: the design'loads are exceeded by a major earthquake. In order fo insure this
behavior, the capdcities of thelink bedms were cqlculofed and increased by:an oversirength. factor. " The:résuliing
forces were used as the demands for which the following elements were. desighed: the: portion of €ach -outrigger
connecﬂng To the core walls; the: outrigger columns, andthe pile cap. '

Note thaf ﬂ'\IS approach isnotrequired by the SFBC and represents an effort 1o go: beyond the:code™. This increases-our
confidénce thatf in d large eorthuoke the:very ductile link beam: elements wiii yield first, and the crifical.connecting
elements-of the sfruciure will remain essen’noﬂy undamaged:: The design. of all: elements stil meets the requrremems of
fhe SFBC. . :

The -outriggers. columns ‘are designed: to remain elosuo when sumultoneousty subjected 1o the capacity: of all link beams;
as well as. alf tributary gravity oods .

The pile ‘cop underthe Tower is designed to remain elastic when subjecfed to:.the copccmes of fhe-oufdgger columns, s
well'as the expecfed maximum moment af the base of the shearwall core,
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DESIMONE

NEW YORK:
MIAMI
SANERANCISCO
NEW HAVEN,
LAS VEGAS
September 28, 2006
City.and. County of San.Francisco ' v DeSimone Project #4069B
Deparment of Building Inspection + 3071 Mission Street
1660 Mission Street, 2nd Floor '
San Francisco, CA 94103
Attn: M Hanson:tom, S:E.
g Pnnapol Engineer
Re: Summary of Meeting Between The City of San Francisco Depon‘men’r of Building Inspection

" and Millennium Partners.and. DeSimone Consul»hngr Engineers, held on September 26, 2006,
Re. 301 Mission:Street (Permit No. 2002/1023/9696) - BauGrid® Reinforcement

Dear Hanson,

It was a pleasure meehng w;th you-and your staff yesterday to-discuss. the repercussions on the 301
Mission Street project of o recent test performed by Professer Jack: Moehle of UC Berkeley, in which.
a reinforced. ‘concrete column containing a.sample.of wire.mesh reinforcement simitar 1o 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 itéms fo which we mutually
agreed. ) .

SFDB} started The;‘ meeting by summarizing their concern regarding this issue, and their concern
about the performance: of the: BauGrid producT as-aresult-of therecenttest, DeSimong, aswell as
Millennium Partners, the project sponsor, lndlcm‘ed that fhey shcre the concerny of SFDBI regclrdmg
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 fo an
acceptable test and acceptance criteria would be the-subject of much debate.

DeSimone dlso indicated that the recent test performed by Prof. Moeh!e differed from the
conditions of the 301 Mission Street project in the several ways, including:the following:

» Themadierials are not The same stréngth

= Thereinforcing:is not the BauGrid. producf that was monufocTured by one of theircertified
facilities, nor-was it of the same size or conﬂgurchon as that product being used on ‘our
project.

s The loading conditions-are: different

Fe\Piofecis { O8FEN Com e s ers) 40X 9E-2006 07 37-DER C-Ooty of 57 htlgrof 9-260do,
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DesSimone stated that additional festing to substantiate the integrity of the BauGrid product should

not be required for the:301 Mission Street. project for the following reasons:

: 3

All partiesdiscussed the letter dated September 19, 2006 from BauTech indicating that the
materials tested by Prof. Moehle had not been subjected to their rigorous QA/QC procedures.
SFDBI indicated ‘that'in ||gh1 of these stafements, fhey have reason to-question the gudlity of the

BauGrid is aniCC/ICBC approved product.

BauGrid. is being: used on this project as a one-to-oneé substitution for cross ties in

shedr walls and:columns in a-manner consistent with the ICCACBO approvels

BauGrid has béen used on previous permitted and constructed- projects in San
Francisco in the same manner ds our project wn‘hout any requurements for
additional testing

The intended Use of BauGrid on the 301 Mission Street project has been previously

discussed and reviewed. with: both SFDBI and’ the Structural Peer Review: Parel

(SPRP}). This discussion, ‘which is included in the ‘official SPRP binder, can be
summarized as follows:: The: SPRP asked if additional festing of BauGrid was planned
for the prOJecT DeSimone indicated that it was not, ond the SPRP indicated that our
position'was acceptable..

miaterials being delivered to the prOJec’r site:

At'the end of the mieeting it was dgreed that the following actions would be requxred o bring

closure to this issue:

DeSimoene will submit revised construction drawings fo SFDBI showing all structural
elements where BauGrid is p‘ld'nned {o be used on the project

DeSimone will send:a copy of the revised construction drawings to the individuals
compnsmg the SPRP,. Prot. Moetile and qudip Pannyu, At the request of SFDBL.an

‘advance copy will be sent electronically to Prof. Moefile;

The SFRE will be asked to review the drowings and to comment only. and specifically
on whether or'not the drawings: represent an appropriaté implementation of the

“BauGrd product; e, i§ it being used as a onedo-one substitution for the cross ties

previously shown on the pémitted .contract drawings.
Millennjurn Pariners and DesSirnone will work with the project constructors to furnish
SFDBI with-the followmg information:

¢ A copy of the BauTech QA/QC manual and procedures vsed for the
production: of BauGrid

¢ A letier of cerlification from the festing and inspection: @gency
‘respon5|ble for owverseeing the: production of BauGrid for this prolect
Indicating that all:QA/QC procedures are beingfollowed

+ A letter from BauTech certifying that they have inspected the product.
bemg delivered to the project site and mdlcohng fhat it has ‘been
madnufactured in conformance with their own"QA/QC procedures and
with the ICBO dpproval documems

DESIMONE

Poge 2.0f3
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We trust that you: WlH agree thatithe agbove accurately: sUmmarizes the discussions and action itéms
resulting from our recent meeting. “If you have any comments on the above please do not
hesitfate to com‘oc’f me dirgcily: We look forward:to working with you'to resolve this issue to the
satisfaction of SEDBIin the most expeditious way possible.

Very truly yours,

DESIMONE CONSULTING ENGINEERS, PLLC

Derrick D, Roordda; SE
Senior Associate

folex Jonathan-Rothstein; Steven -Hood (M!Hennlum Pariners)’
Jack Moehle, UC Berkeley
Hardip Pannu, Middiebrook + Louie




Comments on the Use of BauGrids as Shear Reinforcement
By: Murat Saatcioglu PhD., P.Eng.

A total of 13 large scale column specimens were tested at the University of Ottawa, with
BauGrids. used as column transverse (confinement) reinforcement; The ‘specimens: had
350 mm. (13.7 in) square cross-sections and 1645 mm-: (5.4 {t) shear span between the
column footing and. the point of inflection (of a first story building column). All the
columns were flexure dominant elements. They were. subjected- to constant axial
compression,:either . at approxunately 20% P, (20% of column concentric capacity) or
40% P, and tested under incrementally-increasing inelastic deformation reversals (lateral
shear force reversals). No beam tests were performed. In the absence of beam test results,
column test data obtained undeér a relatively low axial ]oad of 20% P, may be used, while
keeping in mind that the effect of axial compression is'to redice ductility. Hence these
results should provide a somewhat conservative perspective of BauGrLd ‘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 all columns subjected to 20%P, are mcluded in the following pages.
Also shown are sample strain gauge data recorded.

Observatlons

e 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
governmv ‘Hence; one has to protect the beams against premature brittle shear
failure prior to the devclopment of probable moment resistances, computed with
1.25 1, which accounts for possible strain hardening in the longitudinal beam
reinforcement and possible increases in moments and shears upon the formation
of plastic hinges. In the columns. tested;: plastic hinges have formed and. the
specimens developed 4% to 7% lateral drift ratios, depending on the amount of
confinement, reinforcement. All the column specimens developed their. inelastic
flexural capacities - (probable moment resxstances) without any sign“of shear
failure.

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

e High-Strength Concrete columns (BG-11, BG-12 and BG-13) had approximately:

. 70%; 30% or 50% of the confinement steel required by ACI'318. BG-11, with
about 70% of the ACI confinément steel requirement developed 6% dr,;ft with
little or no degradation in flexural resistance and failed during 7% drift cycles due
to the rupturing of longitudinal tension reinforcement. Transverse strains recorded
on BauGrids showed yielding of the second grid at 2% drift. The grid developed




strams of 0. 02%, 0:3%, 0:7% and 1% at the thlrd cycles of 1%, 2%, 3% and 4%
drift levels, respectlvely ' ‘

HSC Column BG-12 (with 34% of confinement remforcement required by ACI-
318) developed 4%  drift before failure. The yielding of longitudinal
reinforcemient and of the second grid was recorded during: the first cycle of 2%
drift. The strain in the grid increased to 0.6% during the third ‘cycle of 2% drift.
The strain further increased to 0.98% during the third cycle of 3% drift. The grid
ruptured at 4% drift level, followed by the rupturing of the second grid at 5%
drifi.. The compression bars buckled during the second cycle at 5% drift and the
test was digcontinued. Aithough shear cracks were observed on the side faces
(parallel to the dlrectlon of loading), they were well controlled hairline cracks.
HSC Column BG-13: (with 53% of confinement: reinforcement required by ACL.
1318-05) showed similar behavior as BG-12: Strain Gauges #4.and #5 placed on
the outer perimeter of the second grid indicated yielding during the first load
excursion at:1% drift. Strain readings of 0.2%; 0:3% and 0.4%"were recorded on
the same grid at 0.5%, 1% and 2% drift ratios, respectively. This column did
‘experience a wide diagonal tension crack above the plastic hinge region, as
depicted. in the attached figure (Fig. 5-51), indicating possible yielding of the
grids due to shear. However the grids were able to control thé crack and the
‘column failure was due to flexure.

It should be noted. that the above. observations are only valid for the BauGrlds‘
provided for the test program conducted at the University of Ottawa in 1996.
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Stress in Baugrid Ties from Shear Demand
(Grira and Saatcioglu Tests vs, 301 Mission)
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4 April 2007

Mr. Hanson Tom

City and County of San Francisca
Building Inspection Department
160 Mission Street

‘San Francisco, CA' 94103~‘7414

‘Subject: Peer Review Pancl Recommendation to Accept Baugrid Reinforcement as Beam
"“Transverse Reinforcement in‘the 301 Mission Projeet

Dear Hanson:

We have reccived the Strictural Calculations package dated 22 February 2007, prepared and submitted
by DeSimone Consulling Engingers. vader the diréetion of the Derrick Roorda, the: Engincerof Regord
on the 301 Migsion Street Project, The package is subtitied Shear Cipacity af Momen! Frame Beanis
. Reinforced with BauGrid, which is the main focus of the package: The package contains a detailed
“evaluation of the reasons why BauGrids can he accepted as transversé reinforcement in thissspecific
project, mcludm;, calculations, test data, and uplmom, from an outs!de consultant, Murat Saatcioglu, who
is an expertin the use of BauGrids. :

1t is our understanding that the use of BauGrids in the moment framc beams isnol being considered as a

- one-for-one, equivalent replacementof conventional transverse retnforcement. Insieud, it is our
understanding that the use of BauGnids in the moment frame beams is being proposed on-the basis of a
‘performence approach. According (o this approach, the usc of Batprids is deemed accepiable i the
calculated performance of the buildings is equivalent o or better than the performanée amticipated 1f
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 asprevious.informatian provided to:us about the design of these buildings; it is our opinion that
“the use of BauGrids in the moment frame. beams is acceptable as propased.

Although we have exercised usuul and customary professional tare i providing this review, we have not-
independently verified the accuracy of the caleulations firovided by DeSinioné. Our profcssxonal apiniony

are based on their calculations and further the responsibility. of the- struclural chIgn remaing mlly with
the Engineer of Record:

Respeetfully;

\//7’-:@, %m:/z&/

Tack P Moehle




Stress-Strain Relationship of 10 ksi Concreté Coiifined by Baugrids

Confinement efficiency parameter:

be 7 center to center core dimension = 12 in
s, - spacing of crossties = 4 in.
Average lateral pressure (at'yielding of transverse reinforcement): .
f,= 4 x(0.2sq in) (83ksi)/ (12 in X 4 in) = 1.38 ksi (9.54 MPa)
Equivalent uniform pressure:
£, =k, f,= (0.45) (1:38) = 0.62 ksi (4.29 MPa)
Confined Concrete Strength
. =f,+kf,
=67 (ﬁc)-o 17 .
k; 6.7 (4. 29)'0 7=523 (note that this equation is unit dependent and must be used with
lateral pressure in MPa) : : '

Peo=Fex 0.9= 10 x0.9=9ksi (m—place strength of concrete in member ~as-opposed to
cylinder strength)

Peoc=9ksi + 5_,23.(0;.62) =12.2 ksi ('coﬁﬁ_ned concrete strength in the core)

Ratio of additional strength dueto confinement to 1n—p1ace strength of unconfined
concrete (K)

K=k f,/f0=7523(0.62)/9.0=0.36 (36% more strength due to confinement)
HSC'adjustment factors; k; and kg (strengths are both in MPa):

ks = 40/f o= 40/(62) = 0.64 (strengths in MP2)
ki = £,/500 = 572/500 = 1.14 (strengths in MPa)

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

£4;="0.0028 — 0.0008 k3 = 0.00229




© Eye= £y + 0.0018 (ks)>=0.0030
Confined concrete strains:

£, = £, (145 ks K)= 0:00229 [1 + 5(0.64)(0.36)] = 0.00493
£4s =260ks p, & [140.5ka(ka-1)] + &4as
= (260)(0.64)(4*0.2/(12*4)) (0.00493)[140.5(0.45)(1.14-1.0Y] + 0.0030 = 0.0171

S"ﬁre‘ss (ksi)
&

12.2Ksi |—mmmr—e _ 104Ksi

]

. 0.00493 0.0171 " Strain
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301 Mission S » - DeSimone
# 4069 < 12/21/2008
' ‘ ‘NIR

Stress in Baugrid Ties from Shear Demand
(Grira and Saatcioglu Tests vs. 301 Mission)
60.0 i )
, _ BG-12(0.18 PIPo) ,_ - |
50.0 - e , 7 Weld‘shear‘pp‘p’erﬁboun4f°r?o1'mi$$ion
T e _wal_d;;ma;r,;;gsy'gg},—;@ fc:riéui,m';:séwni

oo \ fu_‘g s

_BGB(OAGP/RO)and BG-T % - ..o
e ] i Bz.: ,BB ‘ T et ; » T

v . ’ *5G4 _ O ‘Mintmar weld shear Per ASTM

S e R e R e e U e e e e m E e R A m e e B1. B R B O e |
© oy e L » BG-13(049P/PO) . ... A o w

B
o
o

BG-11:(0:2 P/Po) $ BG2 15
; | BG3 (0.18P/P0) ¢ s |
200+ ®es
: BG-5:and BG-10 E : | ‘Ndter Shear demand from 2Mu/L,
» “ 't Range'indicates stress overhelght of
;“ bullding. ’ )

Stress in Transverse Ties (ksi)

B4 ¥

Grira and Saatcioglu Test : 301 Mission
Specimens, 1996 Beams

PA4606:20054221-NJR-Murat test vs 301 mission shear deméind on Uos.with conc ani weld shoarxls

hdo kv 94



Background
Welded reinforcement grids are.avaliableIn: varlols sizes
-and shopes that are suitable for use In'structural members
as concrete relnforcement. ‘Research conducted on
“reinforced concrete columns, shearwalls; dnd beams
Indicete that welded grids offer superior performarnce.and
eqsy cage assembly wher Used astrdnsverss
reinforcement. The grid: pditemn Improves concrete
confinement and results In-enhanced deformabitity in the
Ineldsfic range of detomatiénss, This feature makes:
welded giids-especially. suttable-forseismic reslstant
structures.

The speciiic gnd product being used for e 301: Mission
Strest profect Is BauGrd, manufactured by BauTech, which
has been approved for use by the ICBO Evalliction Service,
Inc, as'docummiented on ER-5192 dated Augustil, 2000,
BauTech maintainsii’s appraved ICBQ status by ‘adhering
fo strict qualty control reqiirerients, which are audited
quarterly by an independent inspection and festing
agency, Smith Emery Laboratordes. BauTech’s Quality
Assurance Program fequires daily production samipling and
testing fo.assure the. qualtty. of the product, and thoss tests
‘have been dup?lcoted onthe spectﬁc bo‘rch of material
ulifzed In these test columns,

Mission Sfroet Development LLC. hds been asked by the
Chty of San Franclsco Depattment of Building Inspection
(SFDBN) 1o perform some additional tésts fo-confimn the
pefformonce of BauGrid specific o the 301:Mission Street
project. -

DeS)mone proposes fo demonsttate that BauGrd Is
acceptable-for use:on the 301 Misslon Sireet project:
through o testing programto be executed at UC Berkelsy
underthe direction of Prof, Jock Moahle,: The:testing
program outiined hereln has been developead in resporise
10 the December.6; 2006 letfer from SEDRI, and:-has been
agreed to by the prolect:SPRP and by SFDBI.

(|PROVECT: T ‘,Joar‘#: " SCALE:

/1,301 MISSION 4089 |17 =

: m'u:x """ DATE: - WG, N

A BAUGRID. TEST PROCEDURE ™ . .. .. e " 12/28/2008 {: i

| [ DESIMONE ™ ] skao |

lsOSANSOMESTREEr 14TH FLOOR CREGRED: — Y MW
'SAN : FRANCISCO, - CA 94104.:3722 §
T, 415.398:5740 . 415378.9834 DDR, RMP- |.

Test.Specimens.
+ Atotal of six:specimens shall be buitt and Instrumenited in
accordance with SK-01,
e Preliciincry Test. Specimens Al,-A2, and A3,
s CliyTes!. Specimens 8], 82, and B3,

Concrats Placement and Cyllnders
‘e Concrefe wlih expected 28:day strengthiof 10.000 shailkbe
placed in all sispecimens on the same day.
A fotal of forty (40) concrete oylinders shall be taken from
the samie bateh 'of concrete forthe pupose of de’rermlning
‘comprassive sfrength. '

»  Twoi(2) cylinders shall be fested on the 8.day affer
concrete placement and ori edch day thereafter.until the
concrete sirength reaches 10, 000 psl,.

s Two2) odditionol cylinders shall be tested at 28, 56, and90
days after concrete placement,

JestProcadure

= Eachspecimen shallbe subjected to monatonic concentiic
axial compression loading.

+ Datashall Be contintiously gathiered and recorded from
each of the Instrumentation devices depicted in SK-OT.

+  The sirain of any specimen: shiall be défined.as the average
reading’ from the two LVDT devices shown in'SK:01,

». -Eachispecimen shaltbe loaded only-untif such fime as the
specimen rdaches a strain of 0.71%. Upon reaching this
shraln the:specimen shall be removed fromithe testing
miaching.’

: Prehmlncry Tost

Specimens A, AZ and A3 sholl be tested when'the
‘conctete strength reactios 8,000 psl,

+ Thistestlsiritended solely to'make sure the-testing
procedure and loading rate are acceptable, and that the
data acquisition syStems:are funclioning propery pror to-
‘compleﬂng the Clty Test,

o Theresults of the Preliminary.Test shall have no bearing on
the decidlon of SFDBIfo allow fhe use-of BauGnd on the 301
Mission Street project.

City Test

- Specimens B1, B2,.and B3 shall be tested when the concrete:

strength réaches 10,000 psl.

« This fest shalform this basls for deteririction

of the use of BauGtd on the 30T Missitn st project,

Test Acceptance Criteria

s TheClly Test shall be deemned successtul, and SFDBI shall permiit fhe
use of Bou@hd fer the 301 Mission Street project, if the' following

‘criteda ara.mett

6 Eachofthe: ’rhree specimens achieves a strdin-of of least:
0.21%. This cotresponds tothe beyond-code:MCE demand
increased to mclude -dispersion,

& acceptabllity:




4 April 2007

:Mr, Hanson Tom

City and County of San Francisco
Building Inspéction Department
160 Mission Street

‘San Francisco; CA 941032414

Subject: PeerRéview Panel Rebomrﬂeh;‘dation to Accept Baiigrid Reinforcement as Beam
: “Trahsverse Reinforcemerit ini the 301 Mission Project

‘Dear:Hanson:

We have received the Structural Calculations package dated 22 February 2007, prepared and submitted

by DeSimonge 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
Remforced with BauGrld 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 Saatcxoglu who

is an expert in the use of BauGrlds :

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

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

Al'though we have exercised usual»'and" customary profeSsional care in providing this review, we have not
independently verified the accuracy of the calculations provided by DeSimone. Our professional opinions
are based on their calculations and fiirther the responsibility of the str uctural design remains fully with
the Engineer of Record.”

Respectfully,

"Jack P Moeﬁle . , ” : Hardlkaannur




5 January 2007

‘Mr. Hanson Tom

City and County of San Francisco
Building Inspection Department
160 Mission Street ’

San Francisco, CA' 941032414

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

Dear Hanson:

This letter is to state the position of the undersigned regarding the test specimens, test procedure, and
acoeptanoe eriteria for Baugrid column tests to be conducted at the Richmond F leld Station of the
University of California; Berkeley.

The test column geometry is shown in the attached drawing SK-01, dated 10/30/2006. The column test
geometry was agreed upon by the under51gned 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 expert in the properties and testing of confined concrete columns, We
recommend acceptance of this geometry as representative of that in the 301 Mission Street project.

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

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

‘Should the tests pass the acceptance criteria as outlined iri SK-00, we recommend that the Départment of
Building Inspection approve the use:of Baugrid reinforcement for columns and waI[s in‘the 301 Mission
Street project.

‘Respectfully;

Jack P, Moehle a : “Hardip Pannu




4 April 2007

Mr. Hanson Tom:

City and.County of-8an Francisco
Building Inspection Department
160 Mission Street

San Francisco; CA 941032414

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

Dear Hanson:

We have received the Structural Caleulations package dated 22 February 2007, prepared and submitted
by DeSimone C onsulting Engineers, under the direction of the Derrick Roorda, the Engineer of Record
'on the 301 Mission Strect:-Project. The. package is subnﬂed Shear Capacity of Moment Frame Beams:
Reinforced with BauGrid, which is the main focus of the: packaoe The package contains-a detailed
evaluation of the reasons why BauGrids can be accepted as tranisverse reinforcement in this specific
project, including calculations, test data, and oplmons fromy an‘outside consultant, Murat Saatcioglu, who
is.anm expert in. the use of BauGrids.

It is our understanding that the use of BauGrids in the moment frame bcams is not being considered a5 a
- one-for-one, equwalent replacement of conventional transverse reinforcement, Instead, it is-our
understanding that the use of BauGrids in the moment frame beams is being proposed on the basis of a
performance approach According to this approach, the use of Baugrids is deemed acceptable if the
“caleulated performance of the buildings is equivalent to or better than the performance anticipated if
those buildings were reinforced with convenuonal transverse reinforcement..

With this understanding, hnd after review of the information provided in‘the 22 February 2007 package
as well as previous i information provided to us about the design of these buildings, it is cur opinion that
the tse of BauGrids il the moment frame beams is acceptable as proposed.

Although 'we have exercised usual and customary professional care in providingthis review, we have not
independently verified the accuracy of the caleulations provided by DeSimone. Our professional opinions
are based on their calculations and further the responsﬂ:uhty of the structural design remains fu]iy with
the Engineer of Record:

Respectfully,

PR MR iy eaff
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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 DB
staff, “The Department of Building Inspection’s Tall Building Review Process,” and
presented o 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 patrticipant 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, DBl 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 DBl to
ensure that tall buildings in San Francisco continue to be as safe as modern
engineering permits.

Thank you for your consideration.

Sincerely,

Angus McCarthy
President, Building inspection Commission




Board of Supervlsors
City and' Countr of San francwco

Prepare to affirm this oath by raising your right
hand, and affirm by saying ‘T do.”

“You do solemnly state that the testimony you may
give in the hearing now pending before this
Government Audit and Oversight Committee, of the
San Francisco Board of Supervisors in the City and
County of San Francisco, shall be the truth, the whole
truth, and nothing but the truth - so #ielp you God.”

‘When recalling the witness:

“Mr. Mohele, I will remind you, you have been previously
placed under oath and remain so. Please take the podium, and
re-state your name for the vecord.

Civil Procedure Oath to Witness
(Chapter Law 688, Statutes of 2000)
Dated: February 2, 2017
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DATE: July 12, 2004
" T0: Jack. P. Moehle

FAX NO: 925-049-7595 / {15~ 398-9634-

FROM: Steve Patterson 4‘

RE: | Contract Aceeptance

TOTALPAGE®S) ©

BIPLEASE HANDLE CIPeR YOUR RBQUEST Hrox vouRmiss
NOTES/COMMENTS: |

See attached,
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735 Marleat Streer, 3td Floor
San Brancisco, TA 94103
415.557.3890 Tal
415.537.3895 Fax

July 12, 2004

Jack P. Moehle
Consulting Civil Engineer
3444 Echo Springs Road
Lafayette, CA 94549

RE: 301 Mission Street Project
Structural Design Review Services

Dear Jack:

I am pleased to accept your proposal to provide Structural Design Review Services for the
above mentioned project. As you are aware DeSimone Consulting Engineers are currently
designing the concrete structute 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 Webcor Builders on board as my preconstruction
contractor, currently working through estimates and constructability issues.

Please call me if ybu have any questtoris.

Sincerely,

VL

New Yok
- Steve Patterson

Boston
Washingron, D.C.
Miami
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Jack P. Moehle

Consulting Civil Engineer 3444 Echo Springs Road
Lafayette, C4 94549
Ph. (925)937-5225
FAX (925) 949-7595

12 July 2004

Mr. Steve Patterson, Owner's Representative
Mitlennium Partners

735 Market Strest, 3rd Floor

San Francisco, CA 94103
SPattergon@millenniumpfrs.com

Office; (415) 537-38490

Mobile: (415) 802-0523

Fax; (415) 537-3895

RE; Proposed scope of structural design review servicas
301 Mission Street Project in San Francisce, California
DeSimons Project # 40658

- Pear Mr, Patterson:

At the request of Stephen DeSimone and Ron Palivka of DeSimone, | am pleasad to submit my
propesal for structural design review services for the above referenced project.

1) DESCRIPTION OF THE PROJECT

301 Mission Street Project is a prOposed resideritigl high-rise tower with basement, located at
301 Mission Street in San Franciaco, Californiz. The current design shows 80 floors, fotalling
approximately 600 feet above grade, with several basement levals extending befow grade.

The proposed structural system uses castin<place reinforced concrete congfruction. A.dual
system of cast-in-place concrete shear wall cors and frame with mild (nonprestressed)
reinforcement resists gravity and lateral loads. Floor slabs may comprige cast-in-place mild or
post-tengioned concrete floor slabs. The foundation currently is contemplated to be a concrete
mat,

The proposed design is anficipated to safiefy requirements of the applicable Building Code.
Special considerations include the relatively tall height in coraparisen with other similar projects in
regions of high seismicity in the US. Some review and discuasion of the applicabilty of Building
Code provisions may be required in consideration of the buflding height, as outlined in the scope
of zervices, below.

2) 'SCOPE OF SERVICES

a) Review analysis & deslgn assumptions and resulte. Provide technical suggestions. This
raview may Includa but not necessarily be limited to
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b)

<)

d)
&)

i) Dasign methodology and sequence;

i) Earthquake design basis, including the applicability of design basis earthquake
and/or maximum congidered ear;hquake design levels; associated design response
gpectra and ground motions; :

iiliy Modeling and analysis methods;

iv) Building strength, stiffness and ductility: proposed R value and stifiness assumptions;
v} Concrete, rebar, and other material acceptance values (€.9., stress and strain limits);
vi) Allowable displacements/drifis and procadures far their determination;

vii) Review analysis results to check reasonableness and consistency with design
assumptions and detafling pravigions.

Review selected structural drawlngs, with particular attention placed to detailing
practices. Provide technical comments and suggestions, including

i} Early identification of special problem areas, considering constructability and force
and ductility demands;

iiy Typical reinforcement, confinement and splice details for consistency with design
criteria, speclal details to provide increased toughness for unanticipated loadings and
to ensura verfical load integrily;

iii) Quality control / Quality assurancs in drawing notes and specifications. Special
inspection provisions in drawing notes and gpecifications.

Participate in a¢casiona] technical discussion meetings with either members of the
DeSimone staff or with the 301 Deslgn Team. .

Atiend as-required meetings with City Officlals and other Peer Review Pansls.

Provide technical assistance in regponding to comments from Clty and Peer Review
Panels.

3) CLIENT RESPONSIAIL

4)

a) Provida all applicable drawings, specifications, and other data, ingluding subsurface and
foundation dsta, geotechnical engingers report & foundation design recommendations,
and drawings prepared by the Engineer of Record.

b) Provide copies of all perinent letters and mermoranda pertaining to design of the various
disciplings and Qwner's requirements.

FEES

a) BasicFee
i) The above-mentioned scope of sarvices will be completed on a timecard basis.

i} The hourly rate for engineering effort of Jack P. Moehle will be $180 per hour,

i} Based on the above scope of work, it Is estimated that the the effort by Jack P.
Moaehle can be completed within $25,000. Client will be informed of progress relativa
to thiz eslimate, and tatal billing for services will not exceed the estimate without
Client's prior approval.

iv) Feesg are payable within 60 days of date of invoice.

b) Expenses

i) The following expenses are excluded from, and in addition to, the basic fee and shall

be billed at cost;

B4
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(1) Travel and out-cf-town living and reiated expenses, long distance teiephene
‘ealls, fax, courier service and exprass mail,

'5) STANDARD CONDITIONS

The Standard Terms and Conditions for work done by Jack Moehle, which are attached
hereto, are made part of the Agresment.

I look forward to your response to my proposal.

Very truly yours,

Sl At

Jack P, Moehle, P.E., Ph.D.

ACCEPTED AND AGREED TO:
Millennium Partnars

BY- 57%’/”& W el

e N 2o

85
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TERMS AND CONDITIONS

Congultant and Client will be jointly referred to as "we," or "ug,"

Servives: Consultant will provide the Professional Services contemplated hereln in accordance with the
standards of competent professionals providing similar services under similar conditions. Consultant does
not warrant or guarantes the Services.

Fess for Professional Servicas. Unless otherwise agreed in writing, Services will be billed on a time-
and-materials basis using Consuitant's current schedule of fees and costs. Limitations on the amount to
be hilled are estimates only, and are not an agreement by Consuitant that the Services will be complated
for the estimated armount. All time, Includmg fravel hours, spent on the project by professional, technical,
andg clerical personnel will be billad.

Reimhbursable Expensas Travel expenses and accormnmodations necezsary for execution of the project
including business clags air fares, rental vehicles, and highway mileage in company or parsonal vehicles
at going rates are billed dirsetly. Other expenses directly atiributable 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,
Constitant may suspend or terminate this Agreement if payments are not made whan due.

Sfte Access: Unless the Scope of Services degcribed in this Agreement states otherwiza, Glient will
obtain all necessary authorizations and permits fo allow Censultant to have access to the site for the
purpose of providing the Services contemplated harein.

Limitation of Liability. Consultant's liability, and the liability of its employees and/or subcontractors, to
Client for darmages, including cost of defense, arising from Services is fimited to an aggregsts $25,000 or
fts fees received under this Agreement, whichavar is less. Neither Client nor Consultant will be liable for
consequential damages incurrad by either party.

Mediation: Prior to any litigation, arbitration, or other proceeding, both parties will attempt to mediate any
dizpute between them. The American Arbitration Assaclation will conduct the mediation, unless otherwise
agreed. Consultant and Client will equally share all fees and costs of the mediation.

Termination: Either Client or Consultant may terminate this Agreement for convenience by giving -
fourteer (14) days written nofice. Either party may terminate this Agreement for cause by giving seven (7)
days written notice. If this Agreement is terminated by Client, Client shali pay Consuitant, in addijtion to

. any other cornpensaation due under this Agreement, any amount inclrred by Consultant in performing .
Services, and in orderly tarminating Services.

Full and Final Agreement: This Agresment ig the full and final agreament between Client and
Consultant, supersedes any prior agreements, and may hot be modified except by a writing executed by
both parties.

Jack P. Moehle
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Project Summary

The 301 Mission Street project consists of two separate structures located on the same site. The
western sfructure (fower) is a 58-story, 605-foot fall 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 B1, Ground, 209, and 3@ Floors. All portions of the project are
being designed in conformance with the 2001 San Francisco Building Code.

Gravity Sysiems -

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 fower 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 dllowed by 1631.5.4.2.

Two driff checks have been performed for the fower:

1. 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 eguation (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 fower are fo be transmitted by the core walls and the columns all the way
to the pile cap at B1. The ground floor slab is not required to transfer forces 1o the perimeter
basement walls. This will allow the ground floor slab to be provided with numerous steps,
depressions, and openings thaf are typicadlly needed to accommodate architectural
requirements. ,

Lateral System ~ Mid-Rise

The mid-rise building relies solely on a concrete shear wall system. Due fo the eccentricity of the
shear wdlls relative 1o the center of mass of the building, the mid-ise 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 shiffed to the
perimeter basement walls through the ground floor diaphragm.

Page 3 of 14
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Materials

Concrete strengths in the fower walls and frames will vary between 7 and 10 ksi.  Sfrengths in the
mid-rise walls will be 7 to 8 ksi. All floor slabs wilt 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 #8’s.  All shear wall confinement steel will also be Grade 75 for
areas where the concrete strength is 8 ksi and higher.

Foundations

The tower foundation will consists of a 10-foot thick pile cap supported by approximately 950 14-
inch square, pre-cast concrete piles. The bottom of the pile cap will be approximately 25
below the existing grade. The initial vertical pile displacement due 1o slippage required to fully
engage the pile is expected to be approximately 17 by the time of project construction
complefion. Addifional long-term pile setflement due to compression of the underlying clay
layers is expected to be as much as §”.  As the piles are only located direcily 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 fo resist hydrostatic uplift pressures under the portion of the deep
excavation that is not directly below the mid+ise building, i.e., the area behween the mid-rise
and the tower.

Building Separation
As the foundations and laferal systems of the fwo buildings are completely separate, a joint will
be placed between them af the B1, Ground, 2m, and 3 Floors. “Hinge slabs™will be detailed to

accommodate differential settlement, as well as expected seismic displacements, between the
two structures,

Page 4 of 14
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Lateral Forces Summary

Tower - 220,000
Mid-rise, above grade 47,341
Mid-rise, below grade 37,173

Table 1. Building Weight, kips

Seismic Seismic Wind
Forces Drift
Tower
N-3 8514 | 7040 | 1390
E-W 2,000
[Midrise, above grade
N-S 6,514 6,514 750
E-W 5,922 4,100 450

Table 2. Summary of Lateral Forces, kips
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Table 3. Tower Base Shear

N-S
Basic Structural System: R= 8.5
Height of Building hn= 605 ft
Seismic Zone 7= 0.40
Near-Source Factor No= 1.00
Near-Source Factor Nv= 1.064
Soil Profile Type . sD
Seismic Coefficients Ca= 0.44 *Na
= 0.440
Cw= =~ 064 *Nv
= 0.681
. Ci= 0.020
Importance Factor = 1.00

Calculate the period of the building using Method A:
Ta=Ci(hn)¥/4 - Ta= 2.44 sec

Building period from ETABS analysis:
Te= 547

Maxfmum period for determining forces:
Tmax = 1.3 xTa Tmax= 3.17

Building period to be used for forces: :
1= 3.17

Calculate the design base shear, V, to use for forces:
V= (CV*I/(RTYW = 00253 *W
Ve= R5CqIW)/R = 01294 *W
Ve>= 0.11CalW ) = 00484 *W
V>= ((08 ZNvI)/RYW = 00401 *W
: \ = 00484 *W
Reduce the above by 80% since building is regular:
V. = 00387 W

Calculate the design base shear, V, to use for displacments:

Te=  5.47

V= (C*I/(RTYW = 00146 *W
V<= (25CalW)/R = 01294 *W
V= 0.11CalW = NA *w
V>= ((08Z NvI)/R}W = 00401 *W
v = 00401 *W

Reduce the above by 80% since building is regular:

v = 0.0320 "W

E-W
8.5

605

0.40

1.00
1.064

sb
0.44
0.440
0.64
0.681

0.020
1.00

2.44

5.84

3.17

3.17

0.0253
0.1294

0.0484

0.0401
0.0484

0.0387

- 584

0.0137
0.1294
N/A
0.0401
0.0401

0.0320

*NG

*Nv

sec -

W
*W
*W
*W
W

W

*W
*W
W
*W
W

W
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Project #4069

Table 16.N
Table 16.1
Table 16-S
Toble 16-T
Table 16.Q

Table 16.R

Table 16-K

Eqgn 30-4
Egn 30-5
Egn 30-6
Egn 30-7

Egn 304
Egn 30-5
Egn 30-6
Egn 30-7
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Table 4. Mid-Rise Base Shear

N-S
Basic Structural System: R= 55
Height of Building hn= 128 ft
Seismic Zone " z= 040
Near-Source Factor Ne=  1.00
Near-Source Factor Nv=" 1.064
Soil Profile Type SD
Seismic Coefficients Ca= 044 *Na
= 0.440
Cw= 064 *Nv
= 0.681
C= 0.020
Importance Factor = 1.00

Calculate the period of the building using 'Meihod A
Ta=Ci(hn)3/4 Ta= 076 sec

Building period from ETABS analysis:
Te= 1.43

Maximum petiod for determining forces:
Tmax = 1.3xTa : Tmax= 0.99

Building period to be used for forces:

= 099
Calculate the design base shear, V, to use for forces:
V= (C*I/(RTHW = 0.1251 *W
V= @5CaIW)/R = 0.2000 *wW
V>= 0.11CalW = 0.0484 *W
V>= ((08ZND)/R}W = 00619 *W
\'% = 0.1251 *W

Calculate the design base shear, V, to use for displacments:

Tse= 1.43
V= (G I/(RTHYW = 0.0866 *W
Ve= @5CaIW)/R = 02000 *W
V>= 0.11CalW = N/A W
Vo= ((08ZND/R)W = 00619 *W
\Y = 0.0866 *W

E-w
8.5

128

0.40

1.00
1.064

SD
0.44
0.440
0.64
0.681

0.020
1.00

0.76

0.90

0.99

0.90

0.1376
0.2000
0.0484
0.0619
0.1376

0.90

0.1376
0.2000
N/A
0.0619
0.1376

*Nc

*Nv

sec

W
W
*W
W
W

*W
*W
W
*W
*W

DESIMONE

Table 16.N
Table 16.i

Table 16-5
Table 16-T

Table 16.@

Table 16.R

Table 16K

Egn 304
Ean 30-5

- Egn 30-6

Egn 30-7

Eqgn 30-4
Egn 30-56
Egn 30-6
Egn 30-7

Project # 4069
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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 1o 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 ailso performing an independent peer review of the entire
project design. ’

Prof. Jack Moehle
U.C. Berkeley
Peer Review

Design Criteria

Analysis Procedures
Design Procedures
Design Review
Constructability Review

Middlebrook+Louie
Peer Review

e Cost Analysis
Webcor Builders e Constructability
Pre-Construction Services Review
e Pre-Constfruction
Mockups
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Peer Review by
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 incorpord’res the combination of concrete
outrigger walls and columns acting together with the central core wolls 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, efc.
will be confrolled by 80% of the value obtained with Eqg. (30-6).

Drift Limits

UBC 1630.10.3 dllows the designer to ignore Eq. (30-6) and Eqg. (30-7) when checking building

displacements and inter-story drifts. When checking drifts at ’rhls lower force level the designer
must include 5% accidental forsion 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
coniribution to driff resulfing 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 directiondlity of forces cannot be conirolled.

Bending medifiers for the core should range from 0.7 for cracked sections, 1o 0.2 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 duohln‘y
requirements similar o those of ASTM A706 can be obtained.

Page 12 of 14
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Concrete Modulus

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 concrete 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 oufrigger
columns and the core walls should be used to determine pile cap reinforcing.  These forces
could be capped at Q, fimes 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 o be confined as a boundary element.

It is appropriate o 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 oufriggers. 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 wadlls should then be designed for the capacities of the link beams o 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.

Page 13 of 14




301 Mission Sireet | DESIMONE

San Francisco, CA . Project #4069

Peer Review by
Middiebrook + Louie, San Francisco, CA

Middlebrook + Louie of San Francisco are presently engaged in a peer review of the project.
The following timeline summarizes the course of related events to date.

e January 24, 2005. M+L was intfroduced to the project by attending the weekly structural
review meeting at DeSimone’s office with Webcor and Millenium Partners in aftendance.

e January 31, 2005. M+L and DeSimone met independently at DeSimone’s office to discuss
the basic design criferia and the Schematic Design drawings issued on November 3,
2004.

e February 28, 2005. M+L issued their initial peer review comments.

e March 14, 2005. M+L observed first concrete mockup completed by Webcor, DeSimone,
Webcor, and Millennium Partners in atfendance.

. Al\/larch 18, 2005. DeSimone responded fo M+L’s February 28 comments.

Page 14 of 14
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Jack P, Moekhle

Consulting Clll Enplacer 3444 Echo Springs Road
Lofeyette, CA 94543
Ph. (525} 937-5225
FAX (925) 937-5225

25 .y 2008

Clly and County of San Fronclea
14680 Misstorn Sireet

“nd Floor

San Francico, CA 24103

" Aline Honson Torn
Rel 301 Misdon Sireel ~ Shusiural Destgn Cleda

Mr Tom, -

| have reviewed fhe dasign ciieda prepared by DeSimone Consulling Enginzers for the
301 Misslon Sireet projec! daled July 20, 2005 and find I acceplable foruse on the

prolect, .
Raspaciiully,

Jack P. Moehle, P, PE
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Jack P. Moehlé

Consuliing Civil Engineer

3444 Echo Springs Road
Lafayette, CA 94549

Ph. (925) 937-5225
FAX (925) 949-7595

12 June 2006

Hanson Tom

Clty and County of San Francisco
1660 Misslon Strest

2nd Floor

San Francisco, CA 94103

RE: Independent Peer Review - Final
301 Mission Street Project In San Francisco, California

Dear Mr. Tom:

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 midrise tower. This peer review was
conducted by the undersigned in paralle! with independent review by engineers from Middlebrook + Loule.
This letter documents only the review provided by the undersigned.

As noted on the project construction documents, dated 26 May 20086, this project consists of two separate
structures located on the same site. This review Is limited to the western structure (tower), which is a 58-
story, 605-foot tall building over one sub-grade level. The eastern structure (mid-rise) is a 12-story, 128-
foot tall building over five sub-grade levels. The two bu!ldlngs are completely separate structurally, being
connected through joints at the B1, Ground, 2, and 3" floors. The structures are to be of cast-in+ -place
concrete construction. The floor sfebs above grade tevel will be post-tensioned, whereas the lower slabs
will ise only mild reinforcement. The tower has a dual system comprising concrete shear walls with
outriggers, and concrete special moment-resisting frames, The tower foundation consists of a 10-foot
thick cap supported by precast concrete piles.

The basic criterion of the review is that it be In accordance with the requirements of the 2001 San
Francisco Bullding 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
bullding considering the building code requirements, the building site, and principles of
maechanics;

2. The structural deslgn criteria, including appropriate prescriptive criteria of the building code and

supplementary design procedures to account for unique components of the lateral force resisting

system;

The deslign procedures and verification procedures to meet the code requirements;

X Ihe project geotechnical report, as a basis for design of foundations and assessing seismic

azards;

. The architectural design and layout of the building, to develop an understanding of the building

configuration and loading;

. The analytical models used to evaluate compliance with the building code pravisions;

. Summary calculations of dynamic response indicating compliance with the building code

provisions;

~No o AW
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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 struclural drawings, to confirm that design and modeling assumptions are consistent with the
overall structural configuration, design, and detailing;

11, The project specifications, to assure that critical aspects of the design and constructlon are
appropriately portrayed.

In addition to the above, | relied on my own professional jJudgment derived through many years of
professional practice, research, and participation in the development of design codes and standards.

My review was initiated in July of 2004, at which time Millennium Partners (the owners) hired me to review
design work and advise them of its progress. Formal peer review work was initiated on 16 July 2005, at
which time the San Francisco Department of Building Inspection requested that | act as an independent
peer reviewer. In the period since then, | have reviewed several submittals of criteria, calculations,
drawings, specifications, and supporting reports submitted by the Engineer of Record. | have met with the
design team and with reviewers from Middisbrook + Louie several fimes 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.

| have completsd my independent peer review of the above-mentioned project, including the following
suppaorting materiais prepared by DeSimone Consuiting Engineers for the 301 Mission Strest Project:

¢ The foundation permit calculations and drawings (deted 24 May 2005), including the 80 drawings
listed on S0-010;

s  Supplemental written clarifications {dated 1 September 2005);

« The superstructure permit submittal (dated 18 November 2006);

« Various clarifications and modifications as documented in the “Peer Review, Volumes { and 2,"
dated 31 May 2006, prepared by DeSimone Consulting Engineers

* Addendums to the Foundation Permit drawings (Addendum-2 Structure, dated 11/18/2005;
Addendum 2 Revisions, dated 03/06/2008; and Add2-Rev2 Peer Review, dated 05/26/20086).
Revlew included the 103 sheets listed on the drawing index of sheet $0-0.10 dated 05/26/2006.

On the basls of my review as outlined above, it is my opinion that the tower design is compliant with the
principles and requirements of the building code, and that a permit can be issued for its construction.

It is my understanding that the scope of my review (s 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 bullding official. | also understand that my review is limited to the sfructural system concepts
and general design approaches for compliance with the building code. It is not intended that my revisw
verify any particutar numerical values in the design calculations. Furthermore, this review in no way
accepts responsibiiity for tha building design or the issuance of permits, which remain responsibilities of
the Engineer of Record and the San Francisco Department of Building Inspection, respectively.

Respectiully,

JEA b

Jack P. Mosehle, Ph.D., PE

2002 1013/ 7455 /52
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Jack P. Moehle

Consulting Civil Engineer

3444 Echo Springs Road
Lafayette, CA 94549
Ph. (925) 937-5225
FAX (925} 949-7595

29 June 2006
Mr. Banson Tom
Department of Building Inspection
1660 Mission Street, 2™ Floor
San Francisco, CA 94103

Subject: Termination of Post Tensioning Tendons at Core Wall
301 Mission Project

Dear Mr. Tom:

As part of my independent peer review of the structural design of the 301 Mission project, | 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, | have worked with engineers at MKA to test a full-scale laboratory specimen
having details closely resembiing 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 thosé 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, |
believe that termination of post tensioning tendons outside the core wail using form-saver type dowe! 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.

Z
Please feel fo contact me should you have any questions on this matter. 1)
Respectfuily,

A
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Jack P. Moehle, Ph.D,, FE = B T "
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cc: Gary Ho o a b
Nic Rodriguez R ' US
Derek Roorda
Steve Paiterson
Hardip Pannu
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- GAVIN NEwsowm, MAYOR
FRANKY. CHIu, C.B.O., DIRECTOR
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CiTY AND COUNTY OF SAN FRANCISC
DEPARTMENT OF BUILDING INSPECTION

July 27, 2004
80 Natoma Stireet

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
Oakiand, CA 94662

Dear Gentlemen:

| 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 was doing with
respect to the 80 Natoma project. | am enclosing a copy of my letter to Professor Pestana that
lists the items that | have sent to him. | 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. | have cancelled the vacation | had planned, so | will be here until the end of
September. | 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 @sfgev.org.

| look forward to hearing from you.

Very truly yours,

Kt

Kenneth arringten
Office of the Director

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



*  DEPARTMENT OF BUILDING INSPECTION

GAVINNEWSOM, MAYOR
LANKY.CHIU, C.B.O., \DIRECTOR

CiTY AND COUNTY OF SAN FRANCISCO

July 26, 2004

80 Natoma Street

- Professor Juan Pestana
104 Marsha Place .
Lafayette, CA 94549

Dear Professor Pestana:

This is a follow-up to our recent conversation, wherein | 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, | 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 2" 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.
- Report from Jack P. Moehle dated April 2, 2004.
Report from T.D. O’Rourke dated May 9, 2004.
Report from Youssef Hashash, Ph.D, P.E. dated May 12, 2004.
Report from Dennis C. McCarry dated May 14, 2004.
Report from Jonathan D. Bray, Ph.D., P.E. dated May 25, 2004.
Report from T.D. O'Rourke dated May 31, 2004.
Report from Youssef Hashash, Ph.D, P.E. dated June 2, 2004.
Report from Charles C. Ladd, Sc.D., P.E. dated June 2, 2004.
10. Report from Ron Kiemenic, 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.

©00 N oA WD

Our department, the Department of Building Inspection, had issued an addendum to begin the -
installation of piles, that, in retrospect was premature, due to a great many unresolved
vquestlons

The developer was in the process of installing plles when we became aware of some
questions with regard to the foundation. A number of experts who were retained to assess the
construction of a train tunnel adjacent to the building foundation raised these questions. The

Kenneth J. Harrington, Special Assistant to the Director
1660 Mission Street, Sixth Floor - San Francisco, CA 94103
Office (415) 575-6893 - FAX (415) 558-6225
www.sfgov.org/dbi - Ken.Harrington@sfgov.org



Professor Juan Pestana
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’ 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
confiicts.

| would appreciate if you would review the enclosed materials and then call me so that we can
discuss how we should proceed. | would like to set up a meeting with our peer review panel at
your earliest convenience. '

[ know that | told you that | was going to be in ltaly for the next 3 weeks, but | 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.

Very truly yours,

' Jack Moehle, Leonard Joseph and Shah Vahdani.




SFPUC Batch Discharge Program

Tomio Takeshita
Manager of the SFPUC Pretreatment Program
January 12, 2017
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| :
Regulatory Requirement
|
* Environmental Protection Agency regulations

require San Francisco to have a Pretreatment

Program

|
. . .

* San Francisco Public Works Code - Article 4.1

(Sewer Use Ordinance) requires that we
regulate all discharges into the sewage system



San Francisco Public Works 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;
e 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 purpos‘e of the permit program is to protect our
wastewater infrastructure by regulating the quality and
quantity of dischargers.

* All periodic discharges to the sewage system must
obtain a Batch Wastewater Discharge Permit.

~ @ Federal regulatory requirement of EPA that SFPUC
regulate periodic discharges.



Who Must Comply

°* Any activity that generates periodic
discharges to the sewage system:

—Construction sites;
—Well water testing and pumping;
~—Auxiliary water supply testing; and

—Any other activity that generates non-
“routine discharges.



SFPUC Batch Discharge
Permit Requirements

* May require discharger to install water
meters to report quantity discharged.

* May require discharger to sample water
and submit water quality reports.

* May require the removal of pollutants
prior to discharge; pretreatment.

e Dischargers shall pay sewer service
charges.
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vep U BV AL
a2 il

Edwin M. Lee, Mayor
Tom C. Huj, S.E,, C.B.O,, Director

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:

We understand that you have completed survey activities to determine whether 301 Mission
is leaningftilting 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,

SCon eonv

,‘%f Tom Hui, S.E., C.B.O. and Director

cc: Naomi Kelly, City Administrator




City and County of San Francisco

Department of Building Inspection Tom C. Hui, S.E., G.B.0O,, Director

December 15, 2016

The Honorable Aaron Peskin, San Francisco Supervisor
City Hall, Room 244, San Francisco, CA 94102-4689
Via E-mail: aaron.peskin@sfgov.org

Dear Supervisor Peskin:

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 Pannu August 30, 2005 letter per DBI
engineering practice at that time. Plan Review scanned only the final peer review letters into the
plan set. :

Q. 2 Why is there “...no documentation that DBI formally retained the services of either Mr.
Pannu or Professor Moehle specifically as peer review panelists..., or any documentation
delineating their anticipated scope of work.....”

A. There is no documentation because DBI has never ‘retained’ a peer review expert. DBI
engineering practice in 2005 was to select appropriately skilled experts jointly with the Project
Sponsor; the contractual retainer has always been between the peer review expert and the
project sponsor. '

Q. 3 Why is there no documentation delineating the peer review panelists’ anticipated scope of
work?’

A. As Principal Engineer 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 Transbay
Project by approximately five years and thus there was no Transbay Project yet to include in any
of the 301 Mission peer review and analysis.

Q. 5 Please explain whether Mr. Pannu and Professor Moehle were hired as peer review
panelists before or after they did work for DeSimone Consulting Engineers.

A. DBI did not *hire’ Mr. Pannu and Professor Moehle; that contractual relationship was between
them and the project sponsor.

1660 Mission Street — San Francisco CA 94103
Office (415) 558-6088 — FAX (415) 558-6401
www.sfdbi.org

Edwin M. Lee, Mayor




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.

| also would like to clarify Principal Engineer Hanson Tom’s statement at the November 17th
hearing that DBI’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, | 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 6" letter from President
McCarthy).

We are copying this DBI response letter to the Clerk of the Board, and Assistant Clerk Erica
Major, and we request, respectfully, that it be made part of the official Board file number
160975. ' _ ‘

Thank you for your consideration, and -understanding, of these 2005-2006 DBI engineering and
plan review practices.

Sincerely,

7 et

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




BUILDING INSPECTION COMMISSION (BIC)

DEPARTMENT OF BUILDING INSPECTION
1660 Mission Street | San Francisco CA 94103 1 Office (415) 558-6164 | Fax (415) 558-6509

December 6, 2016

Edwin M. Lee

Mayor

COMMISSION Director Tom C. Hui

Angus McCarthy Department of Building Inspection
President 1660 Mission Street, 6% Floor
Debra Walker San Francisco, CA 94103

Vice-President
Dear Director Hui,

Kevin Clinch .
Gall Giima
John Kgr’!srt‘in After the events of the past few months, | will be calendaring a meeting in
";;a"'l';‘s‘ﬁ; shell February to review the procedures and policies for performance based
applications. Please be prepared to address the points outlined below in great
gonyat Hr;rrls . " detail. Please have the Department start preparing this report and presentation
ecreta

at your earliest convenience. The report and presentation should address each

Tom C. Huj, S.E, C.Bo. 0f the points below.
Director

Process

o 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?

o 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.

e 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 1o San Diego, Los Angeles, San Jose and Seattle.

e What is the crltersa to decide if something was performance based
or Code prescribed?

e What is the criteria to qualify for the Peer Review team for the
projects and who picked the teams?




s Who paid for the Peer Review and what was the process of
payment? : '

e 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.

o 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? '

Sincerely,

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.

‘3306.] 1 Add a section as follows: ‘ J

3306.11 ¥alling Debris. Wood or other construction
matetials 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.

,3306. 12 Add a section as follows. J

" 3306.12 Structure stability. In buildings of wood frame
consttuc’uon, the supporting structure shall not be re-
moved until the parts of the structure bemg supported
have been removed.

In buildings w1’thbasements the first floor construc-
tion shall not be removed vntil 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 - PROTECTION OF. ADJOINING
PROPERTY

b’ﬁ‘ 07.1 Insert a note at the end of this section as jollom':l

constmctlon, Te!
must be prov1ded for footir
chmmeys skylights, and 00
to control water numoffand

excavatmn to ‘be made shall ;
owners of ad}ommg bu:l
excavation'is 10 be ma
showld be protected Said ;
fiot 1éss than 10 days prior t6 the'schedul
of the excavaﬁon

Note: Other requirements for protectioh of adjacent -

property of adjacent and depth to which protection is
"requested are definéd by California Civil Code Section
832, and is reprinted hetein for convenience.

Section 832. Each coterminous owner is
entitled to the lateral and subjacent support
which his land receives from the adjoining land,
subject to the right of the owner of the adjoining
land to make proper and usual excavations on

222

" 2013 SAN FRANCISCO BUILDING CODE

the same for putposes of construction or im-

provement, under the following conditions:

1. Any.owner of land or his lessee in-
tcndmg to make or to permit an excavation shall
give reasonable notice to the owner or owners
of adjoining lands and of buildings or other
structures, stating the depth to which such
excavation is intended to be made, and when the
excavating will begin. _

2.  In making any excavation, ordinary
care and skill shall be used, and reasonable

. precautions taken to sustain the adjoining land

as such, without regard to any building or other
structare which may be thereon, and there shall
be no lability for damage done to any such
building or other structure by réason of the
excavation, except as otherwise prowded or
allowed by law.

3. Ifatany time it appears that the exca-
vation is to be of a greater depth than are the

. walls or foundations of any adj¢ining building

or other structure, and is to be so close as to
endanger the building or other structuré in any
way, then the owner of the bm”ldmg_ or other
structure must be allowed at least 30 days, ifhe
so desires, in which to take measures 6 protect
the same from any damage, or in whlch to
extend the foundations thereof, and he st be
given for the same purposes reasonable license
to enter on the land on which the excavatlon is
to be or is being made.

4. If the excavation is intended to be or
is deeper than the standard depth of founda-
tions, which depth is defined to be a depth of
nine feet below the adjacent curb level, af the
point where the joint property line intersects the
curb and if on the land of the coterminous
owner there is any building or other siriclire
the wall or foundation of which goes to standard
depth or deeper then the owner of the lénd on
which the excavation is being made shall, if
g1ven the necessary license to enter on the ad-
joining land, protect the said adjommg lend and
any such building or other structure thereon
without cost to the owner thereof, from any
damage by reason of the excavation, and shall
be liable to the owner of such property for any
such damage, excepting only for minor settle-
mexnt cracks in buildings or other structures.

1/1/2014
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Sean Jeffries

Millennium Partners

735 Market Street, Suite 302
San Francisco, CA 94103

December 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 DBI's engineers seek some addltronal 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 Mission.

DBI's Request for Additional Information:

1)

2)

3)

We request you provide copies of the fo[lowmg documents referenced in the Hamburger
report:

a. Documents prepared by Treadwell & Roallo listed as items 1 thru 15 in Sect. 2.1 of the
report.

b. Documents prepared by Arup listed as items 1 thru 42 in Sect. 2.2 of the report.

c. Documents prepared by DeS|mone Consulting Engineers listed as items 1 thru 12 in Sect.
2.3 of the report. i

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. '

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 [nvestigation 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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4)

5)

6)

7)

8)

9)

Please feport 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 used in the PERFORM and ETABS models?

Please report the periods of vibration from the elastic ETABS and nonlinear PERFORM
models. Have these been compared to measured periods in the building, e.g., using
acceleration data available from CSMIP?

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 seitlements.

b. Please discuss how sensitive the predicated building responses are to the
assumptions made in Section 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 leanftilt of the building sc as to validate underlying assumptions.

The study has used an elastic ETABS 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 PERFORM 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.

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.

There are differences between the observations and conclusions in the 2014 draft report

and 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 8, which building elements (including
their number and location) experience significantly elevated stresses due to the
setflements, 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 dlarify, 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 PERFCRM 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 fo the safety of the building. [Note -
Figure 28 of the ETABS model report shows the largest cutrigger 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 siab.]

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, ‘

1860 Mission Street — San Francisco CA 94103
Office (415) 558-6088 — FAX (415) 558-6401
www.sfdbi.org
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¢. 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 74 related to Figure 64 indicates that
“The demands shown here ... are entirely within acceptable levels”. Please provide
justification for considering the demand/capacity 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 shownin
Figure D-4 of Treadwell & Rollo’s 2005 report (included below), the probabilistic site-
specific spectra developed by Treadwell and Rollo is higher (not lower) than the standard
code spectra for all periods longer than about 0.8 seconds. Therefore, this plot in Figure
D-4 appears to contradict the justification in the 2016 analysis report for targeting a
spectrum that is 20% less than the MCER spectrum. Please confirm.

Thank you for your earliest response to these questions.

WC'M

Tom Hui, S.E., C.B.O., and Director

.Sincerely,

Department of Building Inspection

cc: Naomi Kelly

1660 Mission Street — San Franciséo CA 94103
Office (415) 558-6088 — FAX (415) 558-6401
www.sfdbi.org
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Scope

The purpose of this Property Marketing Report is to describe the construction, occupancy, protection and
exposures to these facilities. In addition human element programs are described as well as maintenance
and testing of fire protection equipment. Major building equipment, HVAC and electrical equipment are
addressed. The information provided is based on information provided by the client and from
observations during site visits.

It is understood that each facility has its own specific conditions that characterize its design and operating
procedures. Generally, national and industry recognized standards are the basis for the evaluation and
suggestions. This is not to preclude a consultant’s qualified judgment when evaluating the adequacy of
existing programs.

Conferred With
Denis F. Shanagher  Atforney 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.

1 Millennium Tower Association San Francisco
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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 Millennium Tower Association San Francisco
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Recommendations

No recommendations are being made by Hub. Previous recommendations made by AFM are discussed
below.

09-02-002 Improve the fire sprinkler supervision and testing program.

Part A. Lock all sprinkler valves in the open position.
Hub comment: The valves are provided with tamper switches which are monitored 24/7.
The valves are located in the stairwells where only residents have access. All valves are
checked monthly with results recorded. Management will consider sealing the valves.

Part B. Perform weekly documented inspections of the automatic fire sprinkler control valves.
Hub Comment: This is currently done monthly.

Part D. Conduct quarterly documented waterflow alarm testing.
Hub Comment: This is currently done semiannually, which is the frequency
recommended by NFPA 25.

Part E. Conduct documented flow tests for all pressure-reducing valves (PRVS)

There are two types of pressure-reducing valves at the Millennium 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 fimctioning properly:

o All PRVs should be visually examined weekly.

e All floor PRVs should be physically inspected and operationally tested on a monthly basis.

e All PRVs should be flow tested annually and compared with the manufacturer's performance curves to
ensure that they are operating in a satisfactory manner.

Hub Comment: All PRV’S are examined monthly.
All PRVs are flow tested on a 5-year basis. There are approximately 240 PRVs
in the Tower. The five year test is the frequency required by NFPA 25.

Part F. Perform all waterflow tests with the fire pumps running.
Hub Comment: Due to the complexity of the high rise system this is not considered
practical

09-02-008 Implement the FM Global Hot Work Permit System to manage hot work operations.
Hub Comment: This has been completed

13-04-002 Ensure that all penetrations within electrical rooms are properly sealed with FM approved fire
stop.
Hub Comment: This will be completed.

3 Millennium Tower Association San Francisco
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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 Webcor 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 fi. tall, 11-story tower on the northeast end of the complex. Between the two
towers is a 43 ft. high, two-story glass atrium. In 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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Proposed Mitigation

At this time there are discussions taking place to correct setflement 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,

| GWERALL SECTOR LODHS S0UTH TS
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New Buildings ta East and South. Light Rail Construction Immediately South
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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 was 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 btuw/hr.
input. All are equipped with safety shut-off valves and flame failure.

There are three natural gas fired hot water boilers provided for the common area and the twelve story mid-
rise. These boilers are rated at 4,000,000 btu/hr each. All boilers are equipped with flame failure, double
block and bleed safety shut-off valves and high and low gas pressure switches. In addition the boilers are
provided with low water cut-off.

20 Millennium Tower Association San Francisco
Property Marketing Report San Francisco, CA
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Loss History

"N property related losses have been reported for this location.
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subtronic corp

5031 Blum Road
Martinez, California 94553
Telephone (925) 228-8771
Fax No. (925) 228-8737
www.subtroniec.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 Fraricisco and began an inspection of the area from the PG&E gas valve in the sidewalk to
and into the utility room where the gas line comes up to feed the building.

A portable flame irrigation detector (DP4) was used to detect trace amounts of natural gas
{down to 1 ppm) by placing its sensor into the gas valve sleeve for 30 seconds with no gas
detected. This same 30 second interval was used to check the entire sidewalk area between the
valve and the building’s exterior as well as the interior of the utility room where the gas supply
line comes up to feed the building.

Conclusions: No natural gas was detected outside the building in the vicinity of the service line
or inside in the meter room where it rises.

Report Prepared By: Mark Sturdevant
Report QA by: Jon Taylor /}) C(‘ 5
f T

a
&
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SUMMARY
- Thete are {hcee nafural gas malns tha enter the building on Leve! 1 on Beals St that are hianging from & lrapeze, Addilional selsmic bracing Is wamanled for the nelural pas main piplng that suppliss the high-riss Milennkum Tower.

-On Leval 1, for the 3" & 4" nalural gas pipe, add lalsral snd longlludinat bracing whhin 20 of a change in dirsslion, The existing 1" nalura! gas plpe does aof nsed bracing per FM Global.
+On Leva! 1, for the 4" nalur2! gas pipe, add faleral bracng them is an exisiing irapeze. Look (o delall 1 on FP-1, Lateral bracing is nol to excand 400" por selsmic calculalions,
~On Laval 1, for the 4" & 3 nalural gas pipe, add longitudinal bracing. Look o detall 4 on FP-1, Longiludinal bracing fs not lo exceed 800",

~On Laval 1, for natural gas maln tiser, add four way bracing wilhin 24 in. of the top and batiom of dssr. Look o detall 2 on FP-1,
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- In the Basement level, for the 4" natural gas pipe, add lateral and longltudinal bracing within 2-0" of a change in direction.

-In the Basement Level, for the 4" natural gas pipe, add laleral bracing. Laleral bracing is not to exceed 40'-0" per selsmic calculations, Look lo delall § on FP-1, <
o
-In the Basement fevel, for the 4" natural gas pipe, add longitudinal bracing. Longiludinal bracing is not the exceed 800" per selsmic caloulations, Look to Detall 4 on FP-1.

~In the Basement Level, for the 4" natural gas main riser, add four way bracing within 24 In of the top and the bottom of the riser. Look o detall 2 on FP-1.
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NAME OF TEST VENDOR RESPONSIBLE FREQUENCY OF TEST | DATE OF RENEWAL COST NOTES AGENCY OVERSIGHT

Fire Sprinkier System Test Syr RLH/ Eng every 5years 2019 done 2014 $23,000
Fire Sprinkler System Test RLH/Eng 1X 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 1X per year SFFD dates by SFFD $15,000
Fire Extinguisher Testing Coast Fire Equipment 1X 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 Dally rounds
Fire system Monitoring Englneering 3x daily on line with Red Hawk
Fire Pump Test Engineering Dept. weekly in house run test
Fire pump annual Test RLH/eng 1x per year march
Fire Pump inspection Engineering Dept. 3x daily walk through inspt

.| Fire Drill Engineering Dept. 1X per year August building wide drill
Life Safety Systems Checks Engineering Dept. Monthly standpipe pressure cks
Fire Safety System Training Engineering Dept. Monthly review with security
smoke detector cleaning Engineering Dept. 2x per year :
Fire place inspections Attractions services Annually call ¢lindoor and outdoor $1,500
Fire place Inspections Engineering Dept. 3x daily clindoor and outdoor
Emer Generator Test/Maintenance Cummins/Eng Quarterly/Annually $7,135
Emer Generator Test Engineering Dept. Monthly In house run/load test
Emer Generator Inspection Engineering Dept. 3x dally walk through inspt
Elevator Testing/Maintenance Mitsubishi/Eng 1X per year March run with emerg power $228,889
Elevator Testing 5yr Mitsubishi/Eng every 5 years 2019 S yr load test done 2014
Elevator Testing - Mitsubishi Monthly Firemen safety test
Elevator License Renewal Mitsubishi/Eng Annually May
Elevators C1-C6 Cosmetic Maint./CL  {Interior Wood Quarterly all cars and cl lounge area $9,580
Man lift Test/Service Cromer Monthly B1-b5 garage $2,700
Man lift Test Engineering Dept. Weekly B1-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 Jmpressive Plumbing Quarterly Jet all mains $2,400
Domestic PRV Inspection Engineering Dept. Annually July Rebuild all prvs as nacessary
Circuit setter maintenance Engineering Dept. every 5 years 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 PS! check Engineering Dept. Bi-weekly ck pressure all loops
Draln clearing @ units 301&305 Engineering Dept. Quarterly inspect and clean




Cl and 3rd fi drain check

Engineering Dept.

every 2 weeks

Eyewash station maintenance

Engineering Dept.

Semi-Annually

inspect and clean

All HVAC/boilers PM Downing/ENG Quarterly/annually $61,971
BMS system PM Automated Controls Quarterly BMS systems CK $7,160
Boller Permits Downing/ENG Annually June City of SF plumbing div
Thermo Graphic Survey Thermotest Inc Every 5 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 Monthly 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/repiace
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
-1Pool 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 infout
Roll-up door PM's CA Door and glass Semi-Annually Loading dock
Roll up doors Barrel Change CA Door and glass 1x per 3 years Jul-18} 10K {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 ~$1,000 SF Health Dept
Defibrillator Battery Engineering Dept. Annually January New Battery instail
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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£15. 181 LEVEL CORRIDOR SMGKE DETEGIOR, - ~ 80 ' ¢ | TESTEL: 24264
& JB1 LEVEL FIRE PUNP RM SMOKE DETECTOR LXK JIESTED: 212606 . . .~
- JB7 LEVEL ELEV ST A:SZ LOBEY SMOKE DETECTOR | "8D | X ITESTER BHEME: RECr'LLED
1B{ LEVEL SERVICE ELEV LOBRY SMOKE D St R HTE tn*zizﬂm
2{BT LEVEL GORRIDOR SMOKE DETEC oM. - i P T
- 161 LEVEL WAINT.GFFIGE SMOKE DETEGTOR - 80 - i 2(25f —
o 131 LEVEL S"GRAGE PM“SMDKEDE‘IECTOR DX |- R |TESTED: 2025h8. .. I

- T3
TEST‘ ED 212.1
ESTED; 4!25!15,
| TESTED:Zi25HB
L% JTESTEDER2I2501MB " . . BT
X TESTED RIEBIE T T
X TESTEDL 2/26M6,, - -
X [TESTED:2/25f1
| TESTER: 2/25M

BT LEVEL MAINT. bHDP S»AOVEDETECTOR ]
=] |81 LEVEL EMERG ELECT: RODIM SMOKE: DETEGTDR-:
- 01020025, | B LEVEL EMERSG ELECT. ROOM SMOKE DETECTOR]
T 07020025 [BTLEVEL EMERG FLECT. ROONM. SMOKE DETECTOR: -
“FD1g2002T (BT LEVEL SWITCHGEAR ROOM SHMOKE DETECTOR.
01020028 |81 LEVEL SWITCHGEAR ROOMSMOKEDETECTOR
01020029 | B LEVEL SWITCHGEAR RODM SWOHE DETECTOR|

‘ = 181-LEVEL FIRE FUMP R SMOKE DETECTRDR - - .
871 LEVEL STORAGE RM-1 SMGKE ag_EcmR;,
2 |BTLEVEL STORAGE RM T SMOKE DETECTOR

1020035 [B1. LEVEL STORAGE RM 1 SMOKE DETECTCOR
1 oiczo034 |84 LEVEL STORAGE RM | SMOKE DETECTCR
A-01020035” |BT LEVEL CORRIDOR SMOKE DETECTOR - =
A4 701020036 | B LEVEL CORRIDOR SMOKE DETECTDR
{-0020057 | BULEVEL FAN:ROOM SMOKE DETECTOR -+ -7
.f 07020033 |B1 LEVEL ELEVATOR ©1 LOBBY SMOKEDETE

g “181 LEVEL NEAR ELEV P41 SMOKE DETECTOR;
o B - |B1-LEVEL ELEM P1 & £2 LOBEY: SNOKEDETECTO
B 020041 |8V LEVEL CORRIDOR SWORE DETECTOR.

07020842 | B1.LEVEL-CORRIDOR SMOKE DETECTOR
07020043 | BT LEVEL FSBTB1-8 FSD DUCT DETEGTOR
0020044 - [BY LEVEL FSD TB1-3 FSD DUCT DETECTOR.
om Uu45 BTLEVEL FSD.TBI-5 FSD.DUCT DETECTOR,

TE "»'ED;'Zfzﬁﬁe:; -
STELY 23516
X [TESTED: 2135115
3 |TESIED: 2/25A8.
V% |TESTED 22518
T ITESTED: 2125118
X 1TESTED 205A6..
"X |TEGTED: 2/2516.
X |IESTED: 2125116

TESTED: 212506
T[TESTED: 212516

X |[TESTED: 3/10HE; é&«:ﬁLLED =
R S e—
[TESTED: mnna; RECALLED

TS :msne’

5.-|Bf LEVEL FSD TB14 FSD DGCT, JETEG‘GP}. {TESTEL: 3156
o LEWEL BANK-FAN HP-1 DUCT DETECTOR ¢ {TESTED: 3/17116.
i-i— BT LEVEL FSD TB1-15 80 DUCT DETEGT |TESTED:3f16/16".

[t LEVEL FS5 TBT: B3 TESTFB".:‘»H‘:MG» T




-0 02(31150 =

FSD DUUT DETE"TOR

10200571

S EVEL TS T T FaO T DEeeToR

T X [TESTED: 311615,

01D°U052 B1 LEVEL-FSDIB1-8FSD:DUCT DEFECTOR. Fes
- 01020055 [BLLEVELFAN SETB1-4 FAN DUGT RETECTOR X TESTED: 318M6 -
= Q1020054 1B LEVEL ESD- TB1-1 FSODUCT DETECTO 3 TESTED, 31 EH6 .
- 01020055 4181 LEVEL FAN SFTB1-3 FAN BUCT DETECTOR.- T [TESTED: al15H8
C 101020056 )L LEVEL FIRE CCNTROL RODM SMOKE DETECTOR! | K| TESTED: 2124416 - o
F 01020057 |C LEVEL ELEV P& P2 LOERY SMCKE DETECTOR. % | TESTED; 3NLH8, RECAL

| 01020058

LEVEL SECURITY RV SMOKE DETECTCR

X [TESIED 2256

01020089

LLEVEL HIRISE LOBEY SMOKE BETECTOR:

.| TESTED: 226416

[ 5TnztoEs

JLLEVEL EREV C1-C3 LOBBY SMOKE DETE ::CTGR

|- 01020087

|CEEVEL TELEGUM ROGM SMOKE DETECTOR -

¢ | TESTED: 318416, REG-PLLEI:
N TESTELD: 2/2818. E

01020063

LLEVEL HIRISE-LOBEY SMOKE E DETECTOR -

TESTED: 2/2816 =

L LEVELELEY 51& 52 LUBBY. SMORE. DETECTOR T

(1020084 X | TEGTED: 3014116, RECFJ.LED _
1291020085 - L LEVEL CORRIDOR SMOKEDETECTOR - "X {TESTED: 212545 :
01020086 [LUEVEL CCRRICOR SMOKEDETECTOR = = ¢ {TESTED: 21286716 =
01020068 Tk LEVEE AT ELEVATOR SMOKE DETEGTOR - | 2 JTESTED: 2/25M6-.- = i E
01020069 |LUEVEL ELEV C4 & 05 LOBEY SMOKE EJETECTO%‘, o % | TESTED:; 3{14¢18, RECALLED
<[ p102ca70 JL LEVEL FSD L5 FSD DUCT.DETECTER.: X |TESTED: 317415 - )
- 0102007 T JL LEVEL FSD L4 FSD DUCT DETEGTOR. = B TESTEDEN TEG
101020072 2| LLEVEL BANK SERVER RUCM SMOKE DETECTOR X [TESTED: 22606
- -G1U2E073 2L LEVEL BANK ELECTRIC ROOM SMOKE DETECTCR| 4. X TESTED: 2{258418 .
. ~|L LEVEL BANK ELECTRIC ROCM.DUCT. DETEGTDR i XATESTER: 31746

|81 LEVELLFED B1-18 DUCT DET)

ECGR.

CITESTED 315616

L UEVEL BANKFAN HP-2DUCT DE

ATESTED: 2117

L LEVEL BANK. FAN HA-2DUCT.E

TESTED: 311741

76 |CLLEVEL GUTSIDE 71K BANK DUCT DETECTOR

TESTED: 3/71

[CLLEVEL MECH, ROOM BANK DUCT DETECTOR |

TEGTED: 3715

B1 L STORAGE BRI SMOKE.DETECTCR.

TESTED 2!2‘ '1&

: ‘r?*muzai.zs

S1EEVEL ELEV PT&PZ LOBBY SHOKE DET! EC"OR i

Pl el e
e

i [ 01020126. |81 LENELTELCO ROON COOR HOLDER'RELAY .| "CR” 1
01026127 181 LEVEL HP T871-12 SHUTDOWN RELAY ‘ *-;ﬂ_SIED:,snma
T OD20125 |51 LEVEL BP.TE 15 SHUTROVIN RELA, TESTED; 3/158115 -
51020129 B LEVEL HP TB1-8 SHUTCDWN RELAY. 7
|- 01020130, 154 LEVEL HPTTB1-9 FSD B1-6,7; 14 RELAY: - ) g LT
|~ G102013] |81 LEVEL HP TB1-7.SHUTBOWN-RELA T TESTED: &/150086; ‘
T 020132 |BT LEVEL ACUT51:1-SHUTDOWN RELA TESTED: 34516 -
51020133 | BT LEVEL HP TB1-8 SHUTDDVIN RELAY ~ITESTEL, 3115416 -

1020134

B81. LEVEL £50 TB1-4 CONTROL RELA]

[ TESTED; 224778

01020135 |B1 LEVEL HP T81-3 SHUTDOWN BELAY P ESIED: 3115115

10201367 [BULEVEL HP. TE -4 SHUTDOWN RELA CITESTED: 211EM6

01020137 181 LEVELHP TB 10 SUTDOVWMN RELAY. S ATESTED: 3NEH6-

- 01020138 |81 LEVEL-BR TBI=11/SHUTDOWN RELAY - |TESTED: 21&H18:
muzmg,g 181 EEVELHP TR1-2 FSO TB14GRELAY " TESTED; /24418 .
- 020140 BILEVELACU TB1<2 FEII TE1:5,9 RELAY TESTED! 2240086

Bﬁ LEVEL, HP T80 \HUTDUWN RELAY

TESTED: 311541

mﬁzcﬂ#z

E *l HZDME E

TEVEL STAIR 1 VO DUPRIN LOCK RELEASE

[fEsTEDah

HLLEVEL STAIRIVESTVON DUPRIN RELEASE

T ITESTED BI90E -
|TESTEC. 3ol G,

B LEVEL EIRE PUMP RMPUNP.E1.2 RUNNING

= EJ'JDZDMLT TR ELEVEL RESTAURANT STROBE:PAMEL: TRDUBLE ;
s kn1b2014e- BT LEVEL FSDTB1-2 CONTROL-MODULE: " A TESTED: 2124416
) D1020158 |81 LENEL FSDTBY-1 T CONTROL MODULE " “{TESTED: 2/24¢18
201020151 | B1/LEVEL FIRE PUMP. RM PUNE B1-1 RUNKING CXCITESTED:3/3/1E:
Sy E2L'!152 B1LEVELFIRE PUME R PUNPB1-1 TROUBLE SXCITESTED 212946
: ; \LEVEL FIRE PUNMF RMEUMP B1-1 PHASE REV X A TESTED: 31315
=

TESTED- 213

3*‘LEVEL'FIREPUMP Rr/wmﬂ?‘m .

TESTED: 2129115

ISTRAPEED GUTY

";,.‘6’1026,1'5'3

/ 'B*

B1 LEVEL FIRE‘;PV i

51020158

m LE‘JEL FIRE F'UMF' WATEF& TANK HIGH -

TESTED: ’vam E—




01020160 [B1 LEVEL FIRE PUMP WATER TANK LOW CT 1 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
01020185 |L LEVEL FCC ROOM PULL STATION PS 1 X X | X JTESTED: 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
01020168 {ELEV C1-C3 LOBBY FIREFIGHTER'S PHONE CC | X TESTED: 3/4/16
01020170 |ELEV $1 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 TEL.CO 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 JCL 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: 2/24/16
01020181 [B1 LEVEL FSD TB1-5 CLOSED STATUS CT | X TESTED: 2/24/16
01020182 |B1 LEVEL FSD TB1-15 CLOSED STATUS CT | X TESTED: 2/24/16
01020183 iB1 LEVEL FSD TB1-1 CLOSED STATUS CT | X TESTED: 2/24/16
01020184 {B1LEVEL FSD B1-3, 5 B1-19,20 RELAY CR | X TESTED: 2/24/16
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 1 X X | X {TESTED: 3/1/16 TURNS: <2.5
01020188 |B1 LEVEL STAIR 2 RISER VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: <2.5
01020189 |B1 LEVEL FIRE PUMP RM VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: <2.5
01020192 [B1 LEVEL FAN SF TB1-4 POWER DISCONNECT CT I X TESTED: 3/3/16
01020183 [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 I 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 S$1-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: 3/8/16
01020249 |B1 LEVEL B1-1, 15 DAMPER CONTROL RELAY CR | X TESTED: 2/24/16
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: 2/124/16
01020256 {CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD | X X | X [TESTED: 2/24/16
01020257 JCL LEVEL MECH ROOM 2 SMOKE DETECTOR SD | X X | X [TESTED: 2/24/16
01020258 JCL LEVEL FAN ROCM 2 SMOKE DETECTOR SD_| X X | X {TESTED: 2/24/16
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 JCL 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 ITESTED: 2/124/16
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: 2/124/18
01020272 [CL LEVEL MECH ROOM 2 SMOKE DETECTOR SD | X X | X JTESTED: 2/24/16
01020273 JCL LEVEL MECH ROOM 2 SMOKE DETECTOR SD | X X | X JTESTED: 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 Sh | X X | X {TESTED: 2/24/16

01020277 |CL LEVEL ELEV C4 & C5 LOBBY SMOKE DETECTOR | SD | X X 1 X |TESTED: 3/14/16, RECALLED
01020278 |CL LEVEL ELEV C1-C3 LOBBY SMOKE DETECTOR Sh 1 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 1 X JTESTED: 3/7/16

01020281 |CL LEVEL FSD CL-4 FSD DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020282 |CL LEVEL FSD CL-46 FSD DUCT DETECTOR DD | X X | X ITESTED: 3/7/16

01020283 |CL LEVEL FSD CL-47 FSD DUCT BETECTOR DD | X X | X |TESTED: 3/7/16

01020284 JCL 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 JCL LEVEL FSD CL-34 FSD DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020287 |CL LEVEL FSD CL-38 FSD DUCT DETECTOR DD | X X | X |[TESTED: 3/7/16

01020288 |CL LEVEL FSD CL-40 FSD DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020289 |CL LEVEL FSD CL-41 FSD DUCT DETECTOR DD | X X | X |[TESTED: 3/7/16

01020290 |CL LEVEL FSD CL-37 FSD DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020291 JCL LEVEL FSD CL-38 FSD DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020292 |CL LEVEL FSD CL-50 FSD DUCT DETECTOR bD [ X X { X |TESTED: 3/7/16

01020293 |CL LEVEL AC TCL-3 FAN DUCT DETECTOR bD | X X | X |TESTED: 3/7/16

01020294 JCL LEVEL AC TCL-2 FAN DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020295 JCL 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 ITESTED: 3/7/16

01020287 |CL LEVEL AC TCL-4 FAN DUCT DETECTOR DD [ X X | X JTESTED: 3/7/16

01020298 |CL LEVEL SF TCL-2 FAN DUCT DETECTOR DD | X X { X JTESTED: 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 sSh_| X X | X |TESTED: 2/24/16

01020302 |3FL TRASH ROOM SMOKE DETECTOR sb | 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 Sb X X | X |TESTED: 2/24/16

01020310 J4FL 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 JITESTED: 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: 3/7/16

01020321 |CL LEVEL FSD CL-53 FSD DUCT DETECTOR DD | X X | X \TESTED: 3/7/16

01020322 |CL LEVEL A/V 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: 3/7/16

01020325 |CL LEVEL FAN AC TCL-3 DUCT DETECTOR DD | X X | X |TESTED: 3/7/16

01020376 JCL LEVEL RES. EXH F-J FSD CONTROL RELAY CR | X TESTED: 2/24/16

01020379 |CL LEVEL AC TCL-3 SHUTDOWN RELAY CR | X X | X |TESTED: 3/7/16

01020381 |CL LEVEL FSD CL-4, 56&TRASH RM RISER RELAY CR [ X TESTED: 2/24/16

01020383 |CL LEVEL FAN AC TCL-1 SHUTDOWN RELAY CR I X X | X |TESTED: 3/7/16

01020386 |CL LEVEL FAN AC TCL-4 SHUTDOWN RELAY CR | X X | X [TESTED: 3/7/16

01020389 |CL LEVEL EXHAUST FANS SHUTDOWN RELAY CR | X X | X |TESTED: 3/7116

01020390 |CL LEVEL RES. EXH A-D FSD CONTROL RELAY CR | X TESTED: 2/24/16

01020391 JCL 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 CTt | X TESTED: 3/3/16

01020395 |CL LEVEL FSD TCL-4 CLOSED STATUS CT | X TESTED: 2/24/16

01020397 |CL LEVEL FAN SF TCL-1 POWER DISCONNECT CT | X TESTED: 3/3/16

01020398 |CL LEVEL FAN SF TCL-2 POWER DISCONNECT CT | X TESTED: 3/3/16

01020399 |CL LEVEL FSD TCL-2 CLOSED STATUS CT | X TESTED: 2/24/16

01020401 {CL LEVEL FAN AC TCL-2 'ON' RELAY CT | X TESTED: 2/24/16

01020402 {CL LEVEL FAN AC TCL-2 'OFF RELAY CT X TESTED: 2/24/16




01020403 ]CL LEVEL FAN EF TCL24 'ON' MODULE CT | X TESTED: 2/24/16

01020404 JCL LEVEL FAN EF TCL24 'OFF' MODULE CT | X TESTED: 2/24/16

01020405 |CL LEVEL FAN SF TCL-1 'ON' MODULE CT | X TESTED: 2/24/16

01020406 |CL LEVEL FAN SF TCL-1'OFF' MODULE CT | X TESTED: 2/24/16

01020407 JCL LEVEL FAN SF TCL-2 'ON' MODULE CT | X TESTED: 2/24/16

01020408 |CL LEVEL FAN SF TCL-2 'OFF' MODULE CT | X TESTED: 2/24/16

01020408 |3FL SUPPLY FSD T3-1 CLOSED STATUS CT | X TESTED: 2/24/16

01020410 |3FL SUPPLY FSD T3-2 CLOSED STATUS CT | X TESTED: 2/24/16

01020411 |3FL EXHAUST FSD T3-3 CONTROL MODULE CR | X TESTED: 2/24/16

01020412 |4FL SUPPLY FSD T4-1 CLOSED STATUS CT | X TESTED: 2/24/16

01020413 |4FL SUPPLY FSD T4-2 CLOSED STATUS CT | X TESTED: 2/24/16

01020414 |4FL EXHAUST FSD T4-3 CONTROL MODULE CR | X TESTED: 2/24/16

01020415 |CL LEVEL FSD TCL-46 CLOSED STATUS CT | X TESTED: 2/24/16

01020416 JCL LEVEL FSD TCL-47 CLOSED STATUS CT | X TESTED: 2/24/16

01020417 {CL LEVEL FSD TCL-33 CLOSED STATUS CT I X TESTED: 2/24/16

01020419 [CL LVL EXH FSD TCL-3 CONTROL MODULE CR I X TESTED: 2/24/16

01020420 |CL LEVEL ELEV P1 & P2 DOOR RELEASE RELAY CR I'X TESTED: 3/10/16

01020422 |CL LEVEL AV CLOSET AV SHUTDOWN RELAY CR | X TESTED: 3/9/16

01020423 |CL LEVEL A/V ROOM A/V 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

01020486 |CL LEVEL ELEV C4-C5 DOOR HOLDER RELAY CR | X TESTED: 3/9/16

01020497 |CL LEVEL FSD TCL-66, 3041, 4647, 51-57 CR | X TESTED: 2/24/16

01020498 [CL LEVEL ELEV DOOR DOOR HOLDER RELAY CR I 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 WE | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030127 |L LEVEL STAIR 1 VALVE TAMPER Vi | X X | X |JTESTED: 3/1/16 TURNS: < 2.5
01030128 |CL LEVEL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <80 SEC
01030128 {CL LEVEL STAIR 1 VALVE TAMPER vT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030130 {3FL STAIR 1 WATERFLOW WF | X X | X {TESTED: 2/28/16 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 WFE | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030133 |4FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030134 J5FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030135 |5FL STAIR 1 VALVE TAMPER VI 1 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 1 X X | X |TESTED: 3/1/16 TURNS: <2.5
01030138 {7FL STAIR 1 WATERFLOW WF § X X | X [TESTED: 2/29/16 TIME: < 90 SEC
01030139 |7FL STAIR 1 VALVE TAMPER VT {1 X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030140 {8FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030141 |8FL STAIR 1 VALVE TAMPER VT | X X { X [TESTED: 3/1/16 TURNS: < 2.5
01030142 {SFL 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 WE | 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 JTESTED: 3/1/16 TIME: <90 SEC
01030147 |11FL STAIR 1 VALVE TAMPER VT 1 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: <80 SEC
01030151 {14FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030152 |15FL STAIR 1 WATERFLOW WFE | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030153 |15FL STAIR 1 VALVE TAMPER vi | X X | X JTESTED: 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 I 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 JTESTED: 3/1/16 TURNS: <2.5
01030160 [19FL STAIR 1 WATERFLOW WF | X X | X ITESTED: 2/29/16 TIME: < 90 SEC
01030161 {19FL STAIR 1 VALVE TAMPER VT 1 X X |. X |TESTED: 3/1/16 TURNS: < 2.5
01030162 {20FL STAIR 1 WATERFLOW WF | X X | X |[TESTED: 2/29/16 TIME: < 90 SEC
01030163 J20FL STAIR 1 VALVE TAMPER VT | X X | X ITESTED: 3/1/16 TURNS: <2.5
01030164 |21FL STAIR 1 WATERFLOW WF | X X | X [TESTED: 2/29/16 TIME: < 90 SEC
01030165 J21FL 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 VI | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030168 |23FL STAIR 1 WATERFLOW WF | X X { X |TESTED: 2/29/16 TIME: < 80 SEC
010301638 |23FL STAIR 1 VALVE TAMPER VT | X X | X [TESTED: 3/1/16 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: < 80 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: 2/29/16 TIME: < 90 SEC
01030175 J26FL STAIR 1 VALVE TAMPER VT | X X | X JTESTED: 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 |JTESTED: 3/1/16 TURNS: < 2.5
01030180 }j29FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030181 {29FL STAIR 1 VALVE TAMPER VI | 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 I X X } X JTESTED: 3/1/16 TURNS: < 2.5
01030184 {31FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/28/16 TIME: < 90 SEC
01030185 [31FL STAIR 1 VALVE TAMPER Vi | X X | X |TESTED: 3/4/16 TURNS: < 2.5
01030186 |32FL STAIR 1 WATERFLOW WF | X X | X [TESTED: 2/29/16 TIME: < 30 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 VI | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030180 [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: <25
01030194 |36FL STAIR 1 WATERFLOW WF | X X | X JTESTED: 2/29/16 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 VI I X X | X |JTESTED: 3/1/16 TURNS: < 2.5
01030198 |38FL STAIR 1 WATERFLOW WF [ X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030199 |38FL STAIR 1 VALVE TAMPER VI | X X | X |[TESTED: 3/1/16 TURNS: <2.5
01030200 |39FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030201 |{39FL STAIR 1 VALVE TAMPER VT | X X | X JTESTED: 3/1/16 TURNS: < 2.5
01030202 j40FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/28/16 TIME: < 80 SEC
01030203 |40FL STAIR 1 VALVE TAMPER VT I X X | X {TESTED: 3/1/16 TURNS: < 2.5
01030204 141FL STAIR 1 WATERFLOW WF | X X | X ITESTED: 2/29/16 TIME: < 90 SEC
01030205 |41FL STAIR 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 I X X | X |TESTED: 3/1/18 TURNS: < 2.5
01030208 [43FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 3/1/16 TIME: < 90 SEC
01030208 [43FL STAIR 1 VALVE TAMPER VI | X X { X |TESTED: 3/1/16 TURNS: < 2.5
01030210 [45FL STAIR 1 WATERFLOW WF | X X | X JTESTED: 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 ITESTED: 2/29/16 TIME: < 90 SEC
01030213 }46FL STAIR 1 VALVE TAMPER VT |1 X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030214 J47FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030215 }47FL STAIR 1 VALVE TAMPER VI [ X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030216 |48FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030217 |48FL STAIR 1 VALVE TAMPER VI | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030218 [49FL STAIR 1 WATERFLOW WF t X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030219 J49FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/116 TURNS: <25
01030220 |50FL STAIR 1 WATERFLOW WF | X X | X {TESTED: 3/1/16 TIME: < 90 SEC
01030221 |SOFL STAIR 1 VALVE TAMPER VT | X X | X JTESTED: 3/1/16 TURNS: <2.5
01030222 |51FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030223 |51FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030224 |52FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030225 |52FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030226 |53FL STAIR 1 WATERFLOW - WF | X X | X |TESTED: 3/1/16 TIME: < 90 SEC
01030227 |53FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030228 [54FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/28/16 TIME: < 90 SEC
01030229 154FL STAIR 1 VALVE TAMPER VT | X X { X |TESTED: 3/1/16 TURNS: <25
01030230 |55FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 3/1/16 TIME: < 90 SEC
01030231 |55FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5




01030232 |56FL STAIR 1 WATERFLOW WF | X X | X |TESTED: 3/1/16 TIME: <90 SEC
01030233 |56FL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: <25
01030234 ]57FL STAIR 1 WATERFLOW WF | X X | X JTESTED: 3/1/16 TIME: < 90 SEC
01030235 |57FL STAIR 1 VALVE TAMPER VT I X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030236 |PH1 STAIR 1 WATERFLOW | WF | X X | X |TESTED: 2/28/16 TIME: < 90 SEC
01030237 |PH1 STAIR 1. VALVE TAMPER 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 I X X } X |JTESTED: 3/1/16 TURNS: <2.5
01030240 [GPH LEVEL STAIR 1 WATERFLOW WF | X X | X JTESTED: 3/1/16 TIME: <90 SEC
01030241 |GPH LEVEL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030242 [59FL STAIR 1 WATERFLOW WF | X X | X JTESTED: 3/1/16 TIME: <90 SEC
01030243 |59FL STAIR 1 VALVE TAMPER VT 1 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: <25
01030245 |CL LEVEL SUPPLY FSD STAIR 1 RISER RELAY CR | X TESTED: 2/24/16

01030246 [CL LEVEL FSD TCL-1 CLOSED STATUS CT | X TESTED: 2/24/16

01030247 {59FL STAIR 1 RELIEF DAMPER STATUS CT | X TESTED: 2/24/16

01030248 }59FL STAIR 1 RELIEF FSD CONTROL RELAY CR | X TESTED: 2/24/16

01030249 {B1 LEVEL STAIR 1 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030250 |B1 LEVEL STAIR 1 VALVE TAMPER VT | X X | X |TESTED: 3/1/16 TURNS: < 2.5
01030376 |CL LEVEL STAIR 2 WATERFLOW WF | X X | X JTESTED: 2/29/16 TIME: <80 SEC
01030377 |CL LEVEL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/28/16 TURNS: <2.5
01030378 |3FL STAIR 2 WATERFLOW WF | X X | X {TESTED: 2/29/16 TIME: < 80 SEC
01030379 |3FL STAIR 2 VALVE TAMPER VT | X X | X JTESTED: 2/29/16 TURNS: <25
01030380 J4FL STAIR 2 WATERFLOW WFE | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030381 |4FL STAIR 2 VALVE TAMPER VT | X X { X |TESTED: 2/29/16 TURNS: <25
01030382 ]5FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030383 |5FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <25
01030384 (6FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030385 [6FL STAIR 2 VALVE TAMPER VI | X X { X |TESTED: 2/29/16 TURNS: < 2.5
01030386 |7FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030387 |7FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030388 |[BFL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030389 }8FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030390 {9FL STAIR 2 WATERFLOW WF [ X X | X {TESTED: 2/29/16 TIME: <90 SEC
01030391 J9FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/28/16 TURNS: <2.5
01030392 [10FL STAIR 2 WATERFLOW WF [ X X | X |TESTED: 2/28/16 TIME: < 80 SEC
01030393 |10FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030394 |11FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/28/16 TIME: < 80 SEC
01030395 [11FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <25
01030396 [12FL STAIR 2 WATERFLOW WF | X X 1 X |TESTED: 2/29/16 TIME: < 90 SEC
01030397 |12FL STAIR 2 VALVE TAMPER Vi I1'X X | X |TESTED: 2/29/16 TURNS: <2.5
01030398 |14FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/28/16 TIME: < 90 SEC
01030399 |14FL STAIR 2 VALVE TAMPER VT | X X { X |TESTED: 2/29/16 TURNS: <2.5
01030400 |15FL STAIR 2 WATERFLOW WF I X X | X ITESTED: 2/29/16 TIME: < 90 SEC
01030401 {15FL STAIR 2 VALVE TAMPER - VT 1 X X | X JTESTED: 2/28/16 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 JTESTED: 2/29/16 TURNS: <25
01030404 }17FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030405 {17FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030406 ]18FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030407 |18FL STAIR 2 VALVE TAMPER VT | X X { X |TESTED: 2/29/16 TURNS: < 2.5
01030408 |19FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030409 }J19FL 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: 3/1/16 TIME: < 90 SEC
01030411 |20FL STAIR 2 VALVE TAMPER VT | X X | X JTESTED: 2/29/16 TURNS: < 2.5
01030412 |21FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030413 |21FL STAIR 2 VALVE TAMPER vT | X X | X JTESTED: 2/29/16 TURNS: <2.5
01030414 ]22FL STAIR 2 WATERFLOW WF | X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030415 |22FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030416 |23FL STAIR 2 WATERFLOW WF | X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030417 {23FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030418 {24FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030419 |24FL STAIR 2 VALVE TAMPER VT | X X { X |TESTED: 2/29/16 TURNS: < 2.5
01030420 }25FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030421 }25FL STAIR 2 VALVE TAMPER VT [ X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030422 |26FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC




01030423 |26FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030424 |27FL STAIR 2 WATERFLOW WF | X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030425 J27FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/26/16 TURNS: <2.5
01030426 |28FL STAIR 2 WATERFLOW WF | X X | X JTESTED: 2/29/16 TIME: < 90 SEC
01030427 |28FL STAIR 2 VALVE TAMPER VI [ 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
01030428 |29FL STAIR 2 VALVE TAMPER VT X X | X |{TESTED: 2/29/16 TURNS: < 2.5
01030430 [30FL STAIR 2 WATERFLOW WE I X X 1 X |TESTED: 2/29/16 TIME: < 90 SEC
01030431 J30FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030432 J31FL 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 132FL 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 Vi | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030438 |34FL STAIR 2 WATERFLOW wr | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030439 |34FL STAIR 2 VALVE TAMPER VT | X X | X |JTESTED: 2/29/16 TURNS: <2.5
01030440 |J35FL STAIR 2 WATERFLOW WF [ X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030441 [35FL STAIR 2 VALVE TAMPER VAN . X | X |TESTED: 2/29/16 TURNS: <2.5
01030442 |36FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 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 ITESTED: 2/29/16 TIME: < 80 SEC
01030445 |37FL STAIR 2 VALVE TAMPER VT | X X | X {TESTED: 2/29/16 TURNS: <2.5
01030446 |38FL STAIR 2 WATERFLOW WF | X X | X {TESTED: 2/29/16 TIME: < 80 SEC
01030447 [38FL STAIR 2 VALVE 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
01030448 ]39FL STAIR 2 VALVE TAMPER VT X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030450 J40FL STAIR 2 WATERFLOW WF | X X | X ITESTED: 2/29/16 TIME: < 80 SEC
01030451 [40FL STAIR 2 VALVE TAMPER VT X X | X JTESTED: 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 VI | X X | X {TESTED: 2/29/16 TURNS: <2.5
01030454 |42FL STAIR 2 WATERFLOW WF | X X | X |[TESTED: 2/29/16 TIME: < 90 SEC
01030455 |42FL STAIR 2 VALVE TAMPER VT | X X | X {TESTED: 2/29/16 TURNS: <2.5
01030456 J43FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030457 |43FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030458 |45FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030459 ]45FL STAIR 2 VALVE TAMPER VT | X X | X JTESTED: 2/28/16 TURNS: < 2.5
01030480 |46FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 80 SEC
01030461 }J46FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: <2.5
01030452 |47FL STAIR 2 WATERFLOW WF 1 X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030463 J47FL 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: 2/29/16 TIME: < 80 SEC
01030465 |48FL STAIR 2 VALVE TAMPER VT _| X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030466 |49FL STAIR 2 WATERFLOW WF [ X X | X [TESTED: 2/29/16 TIME: < 90 SEC
01030467 |49FL STAIR 2 VALVE TAMPER VI | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030468 {50FL STAIR 2 WATERFLOW WF | X X | X [TESTED: 2/29/16 TIME: < 90 SEC
01030469 |50FL STAIR 2 VALVE TAMPER VI 1 X X | X {TESTED: 2/29/16 TURNS: < 2.5
01030470 J51FL STAIR 2 WATERFLOW WF | X X | X {TESTED: 2/29/16 TIME: < 90 SEC
01030471 |51FL STAIR 2 VALVE TAMPER VT | X X | X |[TESTED: 2/28/16 TURNS: <2.5
01030472 |52FL STAIR 2 WATERFLOW WFE | X X | X |TESTED: 2/28/16 TIME: < 90 SEC
01030473 |52FL STAIR 2 VALVE TAMPER VI I X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030474 |S3FL STAIR 2 WATERFLOW WE [ X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030475 {53FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030476 |54FL STAIR 2 WATERFLOW WF | X X | X {TESTED: 2/29/16 TIME: < 90 SEC
01030477 |54FL STAIR 2 VALVE TAMPER VI I X X | X JTESTED: 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 1 X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030480 |56FL STAIR 2 WATERFLOW WF | X X | X JTESTED: 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 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030484 |PH1 STAIR 2 WATERFLOW WF | X X | X |TESTED: 3/1/16 TIME: <90 SEC
01030485 [PH1 STAIR 2 VALVE TAMPER VI [ X X | X |TESTED: 2/29/16 TURNS: <25
01030486 JPH2 STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030487 |PH2 STAIR 2 VALVE TAMPER VI | X X { X |TESTED: 2/29/16 TURNS: <2.5
01030488 WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC

GPH LEVEL STAIR 2 WATERFLOW




01030489 |GPH LEVEL STAIR 2 VALVE TAMPER VT | X X | X JTESTED: 2/29/16 TURNS: <2.5
01030490 [59FL STAIR 2 WATERFLOW WF | X X | X {TESTED: 2/28/16 TIME: < 90 SEC
01030491 }59FL STAIR 2 VALVE TAMPER VT I X X | X |TESTED: 2/29/16 TURNS: < 2.5
01030492 |59FL STAIR 2 RELIEF DAMPER STATUS CT | X TESTED: 2/24/16

01030493 |59FL STAIR 2 RELIEF FSD CONTROL RELAY CR I X TESTED: 2/24/16

01030494 |26FL STAIR 2 VALVE TAMPER VT | X X | X {TESTED: 2/29/16 TURNS: < 2.5
01030495 |B1 LVL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: < 90 SEC
01030496 |B1LVL 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: 2/29/16 TURNS: < 2.5
01030499 |60FL STAIR 2 WATERFLOW WF | X X | X |TESTED: 2/29/16 TIME: <90 SEC
01030500 |60FL STAIR 2 VALVE TAMPER VT | X X | X |TESTED: 2/29/16 TURNS: < 2.5
01040126 |CL LEVEL FSD CL-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040127 |CL LEVEL FSD CL-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040128 |CL LEVEL FSD CL-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040130 |CL LEVEL FSD CL-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040131 |Cl. LEVEL FSD CL-7 CLOSED STATUS . CT | X TESTED: 2/24/16

01040132 |CL LEVEL FSD CL-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040133 |CL LEVEL FSD CL-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040134 |3FL UNIT 3A FSD T3-5 CLOSED STATUS CT I 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 J4FL UNIT 4A FSD T4-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040139 J4FL UNIT 4B FSD T4-6 CLOSED STATUS CT I X TESTED: 2/24/16

01040140 J4FL UNIT 4C FSD T4-7 CLOSED STATUS CT I X TESTED: 2/24/16

01040141 J4FL UNIT 4D FSD T4-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040142 |5FL UNIT 5A FSD T5-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040143 |5FL UNIT 5B FSD T5-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040144 |5FL UNIT 5C FSD T5-7 CLOSED STATUS Cr | X TESTED: 2/24/16

01040145 |5FL UNIT 5D FSD T75-8 CLOSED STATUS CT I X TESTED: 2/24/16

01040148 [6FL UNIT 6A FSD T6-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040147 [6FL UNIT 6B FSD T6-6 CLOSED STATUS Ct | X TESTED: 2/24/16

01040148 |6FL UNIT 6C FSD T6-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040149 |6FL UNIT 6D FSD T6-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040150 ]7FL UNIT 7A FSD T7-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040151 {7FL UNIT 7B FSD T7-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040152 {7FL UNIT 7C FSD T7-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040153 {7FL UNIT 7D FSD T7-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040154 }8FL UNIT 8A FSD T8-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040155 [8FL UNIT 7B FSD T8-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040156 |8FL UNIT 8C FSD T8-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040157 |8FL UNIT 8D FSD T8-8 CLOSED STATUS CT I X TESTED: 2/24/16

01040158 |9FL UNIT SA FSD T9-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040160 |SFL UNIT 9C FSD T9-7 CLOSED STATUS CT 1 X TESTED: 2/24/16

01040161 |SFL UNIT 9D FSD T9-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040162 ]10FL #10A FSD T10-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040164 }10FL #10C FSD T10-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040165 }10FL #10D FSD T10-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040166 [11FL #11A FSD T11-5 CLOSED STATUS CT 1 X TESTED: 2/24/16

01040168 |11FL #11C FSD T11-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040169 |11FL #11D FSD T11-8 CLOSED STATUS .CT I X TESTED: 2/24/16

01040170 |12FL #12A FSD T12-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040171 }12FL #12B FSD T12-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040172 |12FL #12C FSD T12-7 CLOSED STATUS CT { X TESTED: 2/24/16

01040173 }12FL #12D FSD T12-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040174 |14FL #14A FSD T14-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040175 |14FL #14B FSD T14-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040176 [14FL #14C FSD T14-7 CLOSED STATUS Cr | X TESTED: 2/24/16

01040177 |14FL #14D FSD T14-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040178 |15FL #15A FSD T15-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040179 |[15FL #15B FSD T15-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040180 [15FL #15C FSD T15-7 CLOSED STATUS CT | X TESTED: 2/24/16

01040181 {15FL #15D FSD T15-8 CLOSED STATUS CT | X TESTED: 2/24/16

01040182 |16FL #16A FSD T16-5 CLOSED STATUS CT | X TESTED: 2/24/16

01040183 |16FL #16B FSD T16-6 CLOSED STATUS CT | X TESTED: 2/24/16

01040184 |16FL #16C FSD T186-7 CLOSED STATUS CT | X TESTED: 2/24/16




01040185 |16FL #16D FSD T16-8 CLOSED STATUS CT I X TESTED: 2/24/16
01040186 |17FL #17A FSD T17-5 CLOSED STATUS CT | X TESTED: 2/24/16
01040187 J17FL#17B FSD T17-6 CLOSED STATUS CT | X TESTED: 2/24/16
01040188 |17FL#17C FSD T17-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040189 |17FL #17D FSD T17-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040190 |18FL #18A FSD T18-5 CLOSED STATUS CT | X TESTED: 2/24/16
01040191 ]18FL #18B FSD T18-6 CLOSED STATUS CT | X TESTED: 2/24/16
01040192 [18FL #18C FSD T18-7 CLOSED STATUS CT { X TESTED: 2/24/16
01040193 |18FL #18D FSD T18-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040194 |19FL #19A FSD T19-5 CLOSED STATUS CT | X TESTED: 2/24/16
01040196 |19FL #19C FSD T19-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040197 |19FL #19D FSD T19-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040198 |20FL #20A FSD T20-5 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 {21FL #21C FSD T21-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040205 |21FL #21D FSD T21-8 CLOSED STATUS CT | X TESTED: 2/24/18
01040206 |22FL #22A FSD T22-5 CLOSED STATUS CT | X TESTED: 2/24/16
01040207 |22FL #22B FSD T22-8 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 #23B FSD T23-6 CLOSED STATUS CT | X TESTED: 2/24/16
01040212 |23FL #23C FSD T23-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040213 {23FL #23D FSD T23-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040214 |24FL #24A FSD T24-5 CLOSED STATUS CT | X TESTED: 2/24/16
01040215 124FL #24B FSD T24-6 CLOSED STATUS CT 1 X TESTED: 2/24/16
01040216 |24FL #24C FSD T24-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040217 {24FL #24D FSD T24-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040218 |25FL #25A FSD T25-6 CLOSED STATUS CT | X TESTED: 2/24/16
01040219 |25FL #25B8 FSD T25-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040220 |25FL #25C FSD T25-7 CLOSED STATUS CT | X TESTED: 2/24/16
01040221 |25FL #25D FSD T25-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040376 |CL LEVEL FSD CL-8 CLOSED STATUS CT | X TESTED: 2/24/16
01040377 |CL LEVEL FSD CL-8 CLOSED STATUS CTr | 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 T3-8 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 CTr | X TESTED: 2/24/16
01040392 |4FL UNIT 4G FSD T4-10 CLOSED STATUS CT | X TESTED: 2/24/116
01040393 [4FL UNIT 4F FSD T4-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040394 [4FL UNIT 4J FSD T4-12 CLOSED STATUS CT | X TESTED: 2/24/16
01040395 [4FL UNIT 4H FSD T4-13 CLOSED STATUS CT | X TESTED: 2/24/16
01040396 |SFL UNIT 5E FSD T5-9 CLOSED STATUS CT I X TESTED: 2/24/16
01040397 |5FL UNLIT 5G FSD T5-10 CLOSED STATUS CT | X TESTED: 2/24/16
01040398 |5FL UNIT 5F FSD T5-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040399 |SFL UNIT 5J FSD T5-12 CLOSED STATUS CT | X TESTED: 2/24/16
01040400 |5FL 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: 2/24/16
01040406 |7FL UNIT 7E FSD T7-9 CLOSED STATUS CT | X TESTED: 2/24/16
01040407 |7FL UNIT 7G FSD T7-10 CLOSED STATUS CT | X TESTED: 2/24/16
01040408 |7FL UNIT 7F FSD T7-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040409 |7FL UNIT 7J FSD T7-12 CLOSED STATUS CT | X TESTED: 2/24/16
01040410 J7FL UNIT 7H FSD T7-13 CLOSED STATUS CT | X TESTED: 2/24/16




01040411 {8FL UNIT 8E FSD T8-2 CLOSED STATUS CT | X TESTED: 2/24/16
01040412 |8FL UNIT 8G FSD T8-10 CLOSED STATUS CT | X TESTED: 2/24/16
01040413 J8FL 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 |SFL UNIT SE 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 J9FL UNIT 9F FSD T8-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040419 J9FL 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 {11FL #11E FSD T11-9 CLOSED STATUS CT | X TESTED: 2/24/16
01040427 [11FL#11G FSD T11-10 CLOSED STATUS Cr | X TESTED: 2/24/16
01040428 |11FL #11F FSD T11-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040429 [M1FL#11J FSD T11-12 CLOSED STATUS CT | X TESTED: 2/24/16
01040430 |11FL #11H FSD T11-13 CLOSED STATUS CT i X TESTED: 2/24/16
01040431 [12FL #12E FSD T12-9 CLOSED STATUS Cr | 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 T14-8 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 115FL #15G FSD T15-10 CLOSED STATUS CT | X TESTED: 2/24/16
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 115FL #15H FSD T15-13 CLOSED STATUS CT | X TESTED: 2/24/16
01040446 |16FL #16E FSD T16-9 CLOSED STATUS CT I 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 T17-8 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 #18E FSD T19-9 CLOSED STATUS CT | X TESTED: 2/24/16
01040462 |19FL #19G FSD T198-10 CLOSED STATUS CT | X TESTED: 2/24/16
01040463 |19FL #1SF FSD T19-11 CLOSED STATUS CT | X TESTED: 2/24/16
01040464 (19FL #18J 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 [120FL #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 J20FL #20J FSD T20-12 CLOSED STATUS CT | X TESTED: 2/24/16
01040470 J20FL #20H FSD T20-13 CLOSED STATUS CT | X TESTED: 2/24/16
01040471 {21FL #21E FSD T21-8 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 121FL #21H FSD T21-13 CLOSED STATUS CT | X TESTED: 2/24/16
01040476 {22FL #22F FSD 722-9 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 CTr | 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 STATUS CT | X TESTED: 2/24/16

01040481 |23FL #23E FSD T23-9 CLOSED STATUS CT | X TESTED: 2/24/16

01040482 |23FL #23G FSD T23-10 CLOSED STATUS CT | X TESTED: 2/24/16

01040483 [23FL #23F FSD T23-11 CLOSED STATUS CT | X TESTED: 2/24/16

01040484 |23FL #23J FSD T23-12 CLOSED STATUS CT I X TESTED: 2/24/16

01040485 |23FL #23H FSD T23-13 CLOSED STATUS CT | X TESTED: 2/24/16

01040486 |24FL #24F FSD T24-9 CLOSED STATUS CT | X TESTED: 2/24/16

01040487 |24FL #24G FSD T24-10 CLOSED STATUS CT | X TESTED: 2/24/16

01040488 |24FL #24F FSD T24-11 CLOSED STATUS CT | X TESTED: 2/24/16

01040489 |24FL #24J FSD T24-12 CLOSED STATUS CT | X TESTED: 2/24/16

01040490 J24FL #24H FSD T24-13 CLOSED STATUS CT | X TESTED: 2/24/16

01040491 |25FL #25E FSD T25-9 CLOSED STATUS CT [ X TESTED: 2/24/16

01040492 J25FL #25G FSD T25-10 CLOSED STATUS CT | X TESTED: 2/24/16

010404893 |25FL #25F FSD T25-11 CLOSED STATUS CT | X TESTED: 2/24/16

01040494 |25FL #25J FSD T25-12 CLOSED STATUS CT | X TESTED: 2/24/16

01040495 |25FL #25H FSD T25-13 CLOSED STATUS CT | X TESTED: 2/24/16

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 BS LVL MECH ROOM SMOKE DETECTOR SD | X X | X |TESTED: 2/25/16

03020004 IMR 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 BS 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 BS LVL ELEV P1-P2 PRIMARY RECALL CR | X TESTED: 3/10/16

03020128 |MR B5 LVL 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: 2/25/16

03020131 |MR B5 LVL FAN SF B5-4 POWER DISCONNECT CT | X TESTED: 3/3/16

03020132 |MR B5 LVL FAN SF B5-3 POWER DISCONNECT CT | X TESTED: 3/3/16

03020133 |MR B5 LVL FAN EF B5-4 POWER DISCONNECT CT | X TESTED: 3/3/16

03020134 |MR BS LVL FAN EF B5-3 POWER DISCONNECT CT | X TESTED: 3/3/16

03020135 |MR BS5 LVL FAN EF B5-1 POWER DISCONNECT CT | X TESTED: 3/3/16

03020136 {MR B5 LVL FAN EF B5-2 POWER DISCONNECT CT I X TESTED: 3/3/16

03020137 |MR B5 LVL FAN SF B5-2 POWER DISCONNECT CT [ X TESTED: 3/3/16

03020138 |MR B5 LVL FAN SF B5-1 POWER DISCONNECT CT | X TESTED: 3/3/16

03020138 JMR BS LVL STAIR 4 WATERFLOW WF | X X | X {TESTED: 3/2/16 TIME: < 90 SEC
03020140 |MR B5 LVL STAIR 4 VALVE TAMPER VT | X X | X JTESTED: 3/2/16 TURNS: < 2.5
03020141 |MR B5 LVL FAN SF B54 'ON' MODULE CT | X TESTED: 2/25/16

03020142 |MR B5 LVL FAN SF B5-4 'OFF' MODULE CT | X TESTED: 2/25/16

03020143 |MR BS LVL FAN SF B5-3 'ON' MODULE CT | X TESTED: 2/25/16

03020144 |MR B5 LVL FAN SF B5-3 'OFF' MODULE CT | X TESTED: 2/25/16

03020145 |MR B5 LVL FAN EF B54 'ON' MODULE CT | X TESTED: 2/25/16

03020146 |MR BS LVL FAN EF B54 'OFF' MODULE CT | X TESTED: 2/25/16

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/