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1 Introduction 

1.1 Overview 
This Fire Fire Life Safety Strategy Report provides an overview of the fire 
protection systems and features that will be included in the Transbay Transit 
Center (TTC) project in San Francisco, California. 

The primary intent of this document is to coordinate the fire protection 
approach among all design and design/build disciplines. It is the intent of this 
report to document concepts and approaches included in the design process, as 
well as, key aspects of the passive and active fire and life safety systems as 
required by the applicable codes and standards.  In conceptual terms, this 
report ultimately describes the interaction of these systems in the context of an 
overall approach to achieving the level of safety intended by the adopted 
codes. 

1.2 Building Description 
The Transbay Transit Center (TTC) is the cornerstone project of the Transbay 
District Redevelopment Area which will transform a neighborhood formerly 
divided by freeways, into a vibrant new mix of residential and commercial 
uses in the heart of downtown San Francisco.  The new 1-million-square-foot 
transit hub will span 4 city blocks and provide intercity, regional, and 
commuter bus services for 4 major transit providers at the ground and bus 
deck levels.   

Underground, the new transit center will have a concourse level for passenger 
circulation, retail, and transport services.  Below the lower concourse, a 
platform level will provide access to 6 terminal tracks for the new High-Speed 
Rail (HSR) service from Southern California and Caltrain commuter rail 
service from the Peninsula and San Jose.  Retail, restaurants, bike parking, and 
a seamless pedestrian design will provide both commuters and local residents 
needed services in the District.   A signature 5-acre park will grace the roof of 
the transit center, providing valuable and inviting open space in the extremely 
dense neighborhood. 

The building is divided into transit and non-transit uses. Transit uses consist of 
the Bus Deck, the Grand Hall, and the Caltrain and California High Speed Rail 
areas in the two basement levels.  

The height of the highest normally occupied level is 74 feet 9 inches above the 
lowest level of fire department vehicle access. In the event a roof park 
restaurant with mezzanine is included in the design, the highest normally 
occupied level will be 83 feet above the building’s lowest fire department 
access, potentially requiring high-rise building requirements (Refer to RFI #5 
for details). The below grade train platforms are 45 feet 8 inches below the 
lowest level of exit discharge.  
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The roof will be an occupied level with an outdoor park consisting of 
assembly areas such as lawns, open amphitheaters, café, children’s play areas, 
etc. 

Figure 1: Building Section 

1.3 Design Team 

Owner Transbay Joint Powers Authority 
201 Mission Street, Suite 2100 
San Francisco, CA 94015 
(415) 597-4620 

Design Architect Pelli Clarke Pelli Architects 
1056 Chapel Street 
New Haven, CT 06510 
(203) 777-2515 

Executive Architect Adamson Associates, Inc.  
17383 W. Sunset Boulevard, B-200 
Pacific Palisades, CA 90272 
(310) 230-0088 

Structural Engineer of Record Thornton Tomasetti 
6151 W. Century Boulevard, Suite 928 
Los Angeles, CA 90045-5318 
(310) 665 0010 

Structural Design Engineer Schlaich Bergermann and Partner LP 
555 8th Avenue, Suite #2402

Ground 
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Second 

Level 
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Level 
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New York, NY 10018
Phone +1(212)255 3682 

Civil Engineer 
Geotechnical Engineer 
Fire Life Safety Code Consultant 
Planning consultant 
Risk Consultant 

Arup North America Ltd. 
560 Mission Street, 7th Floor 
San Francisco, CA 94105 
(415) 957-9445 

MEP Engineer of Record WSP Flack + Kurtz  
405 Howard Street, Suite 500 
San Francisco, CA 94105 
(415) 398-3833 

1.4 Authority Having Jurisdiction 
The Transbay Joint Powers Authority (TJPA) is the governing body that will 
own and operate the TTC. The TJPA is a Regional Authority enacted by the 
State of California and is the Authority Having Jurisdiction (AHJ) for the 
remaining building code permissions to TJPA facilities. The San Francisco 
Fire Department (SFFD) is the Authority Having Jurisdiction (AHJ) for Fire 
and Life Safety issues as mandated by the California State Fire Marshal.. The 
San Francisco Department of Building Services (DBI) is retained by TJPA to 
perform code review and inspection services and will provide 
recommendations to TJPA for permitting for the TTC. 
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2 Codes and Standards 

2.1 Design Criteria 
The 2007 California Building Code with San Francisco Amendments 
(hereafter SFBC) will apply to the base building. NFPA 130 has been applied 
as the design criteria for the transit areas of the TTC building which include 
the bus deck, the below grade transit facility that includes the lower concourse 
and the train platforms (See Figure 2).  The application of NPFA 130, in lieu 
of Section 433 of the SFBC, to the transit areas has been established through 
an alternate method of design, known as Administrative Bulletin 005, a local 
equivalency. Where NFPA 130 refers to other standards for issues not 
addressed by NFPA 130 directly such as, but not limited to, construction type, 
fire resistance, interior finish etc., the SFBC will be used as the reference 
code. 
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Figure 2: Design Criteria for respective levels of the station. 

 

2.2 Code and Standards 
 2007 San Francisco Building Code (2007 California Building Code as 

adopted and amended by City of San Francisco), hereafter SFBC. 

 2007 San Francisco Fire Code (2007 California Fire Code as adopted and 
amended by the City of San Francisco), hereafter SFFC. 

 NFPA 10: Portable Fire Extinguishers – 2005 Edition 

 NFPA 12: Carbon Dioxide Extinguishing Systems – 2005 Edition 

 NFPA 13: Installation of Sprinkler Systems – 2002 Edition 

 NFPA 14: Installation of Standpipe and Hose System – 2003 Edition 
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 NFPA 16: Installation Foam-water Sprinkler and Foam-water Spray 
Systems – 2003 Edition 

 NFPA 20: Installation of Stationary Pumps for Fire Protection – 2003 
Edition 

 NFPA 22: Water Tanks for Private Fire Protection – 2002 Edition 

 NFPA 24: Installation of Private Fire Service Mains and Their 
Appurtenances – 2002 Edition 

 NFPA 70: National Electrical Code – 2005 Edition 

 NFPA 72: National Fire Alarm Code – 2010 Edition 

 NFPA 130: Standard for Fixed Guideway Transit and Passenger Rail 
Systems – 2007 Edition (Applicable to the Bus Deck, the Below Grade 
Transit Facility and connecting concourses) 

 NFPA 750: Water Mist Fire Protection System – 2006 Edition 

 NFPA 2001: Clean Agent Fire Extinguishing Systems – 2004 Edition 

 Americans With Disabilities Act Accessibility Guidelines for Buildings 
and Facilities (ADAAG) 

 ADA Standards for Transportation Facilities (Effective Nov 2006). 

 CPUC General Orders (GO) 

 Recommended Emergency Preparedness Guidelines for Elderly and 
Disabled Rail Transit Passengers, UMTA 

Note: SFBC and SFFC have supplements dated on October 23, 2008 and 
January 1, 2009. The latest supplement is effective from August 1, 2009 in 
accordance with Building Standards Bulletin 09-01 by the State of California. 

2.3 Definition: Transit vs. Non-Transit  

2.3.1 Transit Occupancies 

Transit occupancies are defined as places where persons embark or disembark 
a fixed rail vehicle or public bus. These include train platforms and waiting 
areas, bus deck areas (including waiting areas) and the connecting concourses. 
Adjacent occupancies such as retail, offices, mechanical rooms, etc. that 
connect to circulation concourses or the train platforms will be part of the 
transit space. However, for these defined spaces the design occupant loads will 
be based on the occupant load factors per the SFBC. Back-of-house areas that 
provide support functions to the main transit areas are considered non-transit 
spaces. 
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2.3.2 Non-Transit Occupancies 

Non-transit occupancies define places that are not directly related to the train 
or bus services or do not directly connect to the transit spaces. These include, 
but are not limited to: 

 Ground level offices and retail  

 Second floor food court, waiting areas, retail and office spaces 

 Park Level 

 Back-of-house spaces (e.g. SOC, MEP rooms at Lower Concourse and 
Train Platform level) 
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3 Key Issues 

The key issues are a summary of the local equivalencies and code 
interpretations applicable to the TTC where there are code non-compliances or 
clarifications of specific code sections. The following sections are a summary 
of the issues. Full documentation can be found in Appendix A 

3.1 Request for Local Equivalencies (RFLE) 

3.1.1 RFLE #1: NFPA 130 in lieu of San Francisco 
Building Code for the Bus Deck Level 

The third above grade level of the TTC building is the Bus Deck Level. The 
Bus Deck will be used by AC Transit, Muni, Golden Gate Transit, and 
Greyhound. The Bus Deck will be accessed via open stairs and escalators, 
typical of a transit station environment, with large open circulation 
concourses. 

There are numerous similarities between a fixed guideway transit facility and 
a bus facility such as: operational uses, occupant characteristics, passenger 
flows, openness, fire loads, etc. It is considered reasonable then that NFPA 
130, the Standard for Fixed Guideway Tansit and Passenger Rail Systems, is 
more appropriate for a bus facility than the general requirements of the SFBC. 
The use of NFPA 130 for the Bus Deck better addresses the unique nature and 
functionality for the proposed use. In addition, this standard is more current 
with issues in transit facilities than SFBC Section 433 (relating to transit 
stations), and therefore would be a better design guide. It is based upon this 
premise, that NFPA 130 (2007 Edition) will be applied as the design criteria 
not only for the trains station, but also for Bus Deck Level of the building. 

However, because not all aspects of the Bus Deck meet the exact definition of 
a fixed guideway transit facility per NFPA 130 or SFBC Section 433, a 
specific strategy has been developed as a Local Equivalency and presented to 
the San Francisco Board of Examiners (BOE) on March 23rd 2009.  

Request for Local Equivalency #1 was approved by the BOE and is presented 
in Appendix A. 

3.1.2 RFLE #2: NFPA 130 in lieu of Section 433 of San 
Francisco Building Code 

NFPA 130 is one of the first standards to address the design of fixed guideway 
transit facilities. This standard is revised on a regular basis to reflect “current 
industry practice” and is recognized as one of the “go to” standards for transit 
facility design.  

Section 433 of the CBC and SFBC also addresses the design of fixed 
guideway transit facilities. This section of the CBC was brought into effect in 
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the early 1990’s  and was adapted from an earlier version of NFPA 130. Thus, 
Section 433 consists of an older version of NFPA 130 and has not been 
updated to reflect recent developments. 

Although NFPA 130 and SFBC Section 433 have similar requirements, NFPA 
130, which is continuously updated reflects the current industry knowledge 
and best practices. Therefore, NFPA 130 (2007 Edition) has been adopted for 
the underground train station. NFPA 130 has also been adopted for the Bus 
Deck Level, as documented in RFLE #1. 

This issue was presented to the San Francisco Board of Examiners (BOE) on 
March 23rd 2009 and was approved. For details refer to Request for Local 
Equivalency #2 in Appendix A. 

3.1.3 RFLE #3: Performance Based Structural Fire 
Engineering 

As a Type IB building, the main structural frame is required to achieve a 2-
hour fire resistance per SFBC Table 601. However, as permitted by Sections 
104A.1 and 104A.2.8 of the SFBC, a performance-based structural fire 
engineering assessment is proposed to provide an engineered level of fire 
protection to specific members based on the actual fire hazard and structural 
fire response. This is in lieu of applying the prescriptive level of passive fire 
protection (i.e. fire proofing) to the structure. 

A performance-based approach is proposed for the following structural 
elements: 

 Basket V-Columns 

 “Light” Columns in the Grand Hall (Ground to Bus Deck Level) 

 Diagonal Braces and Perimeter Gravity Columns at the East and West 
Ends of the Bus Deck Level 

Request for Local Equivalency #3 was signed-off and approved by a Peer 
Review Panel, SFFD and DBI on May 11, 2011 and is provided in Appendix A 
for reference. 

3.1.4 RFLE #4: Exterior Opening Protection and Fire 
Spread 

The exterior walls of the building need to be protected by a 1-hour fire-
resistance rated wall in accordance with SFBC Table 602 where the separation 
distance from the property line or the center line of the street is less than 30 
feet. The building setback from the adjacent property line or the street center 
line determines the extent of openings in accordance SFBC Table 704.8. 

The building will be located anywhere from 10 ft to more than 30ft to the 
adjacent property lines depending on the level of the building being 
considered, with portions of the building overhanging the right of way.   
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3.1.5 RFLE #5: Public Address System used for Fire 
Alarm Paging 

An occupant notification system consisting of speakers listed for fire alarm 
service will not provide intelligible information in high noise, large volume 
spaces such as in the Great Hall, Bus Deck, Lower Concourse, and Train 
Platforms. However, the day-to-day public address (PA) system designed by 
the acoustical (SMW) and electrical engineers (WSP F+K) has been designed 
to utilize high fidelity audio performance equipment, notably loudspeaker 
systems and amplification equipment. To satisfy the building’s functional 
needs, the PA system in the Great Hall, Bus Deck, Lower Concourse, and 
Train Platform has been designed such that voice messages in these spaces 
(i.e. high noise, large volume areas) will need to be intelligible to commuters 
and operating personnel. This will allow building occupants to better hear 
voice pages, and thus enable the operation of normal Transit Center functions.  

This public address (PA) system, however, does not use components, 
equipment, or wiring that is currently listed for fire alarm and thus does not 
meet the specific NFPA 72 requirements for monitoring of integrity. However, 
the PA system will be designed such that it meets the intent of NFPA 72 (e.g. 
system monitoring, speaker wire monitoring, emergency power, wire 
survivability, etc.). 

Request for Local Equivalency #5 was approved by the SFFD and DBI on 
December 19, 2011 and is provided in Appendix A for reference. 

3.1.6 RFLE #6: Fire Fighter Fresh Air System – 
Withdrawn 

3.1.7 RFLE #7: Park Stair Pressurization  

The rooftop park, as clarified in RFI #1, is considered an outdoor assembly, 
open to the sky, and as such, meets the definition of an outdoor smoke 
protected assembly.  Under this arrangement, the application of the exit width 
factors permitted in Section 1025.6.3 would be appropriate.  Although the RFI 
was deemed acceptable, the City of San Francisco interpreted that Section 
1025.6.3 requires that the egress from the rooftop park should remain smoke 
free through the exit stair shafts meeting the requirements of 1025.6.2.1.  An 
equivalency has been prepared to justify that a positive pressure differential 
for the stair enclosures serving the park (S301, S401 and S601) meets the 
intent of Section 1025.6.2.1 for this given application. Note: Vestibules are not 
considered necessary in the design to meet code intent. Stair S201 is not 
pressurized, as it only serves the Park Level and is outside the building 
envelope on all other levels. 

Request for Local Equivalency #7 was approved by the SFFD and DBI on 
June 13, 2012 and is provided in Appendix A for reference. 
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3.2 Request for Interpretations (RFI) 
This section summarizes items that have been documented with DBI/SFFD 
that are interpretations of code sections related to specific design elements in 
the TTC building.  

3.2.1 RFI #1: Park Level Exiting 

The fire hazard in spaces open to sky, or open to atmosphere, is significantly 
different than a fire in an enclosed space inside a building.  A fire on the Park 
Level is not confined by walls and a ceiling.  Buoyancy causes the smoke to 
rise and ventilate freely to the sky.  The effect of venting to the sky provides a 
significant safety benefit as compared to most buildings.  Occupants would be 
provided significantly more time to egress as compared to occupants located 
in enclosed building spaces who are escaping into a (smoke-protected) stair 
shaft.  

The outdoor smoke protected assembly provisions of the SFBC (Section 
1025.6.3) have been applied to justify the use of the reduced stair and door 
egress width at this level. Additionally, occupant load factors have been 
applied to the park occupancies to define a design occupant load.  

Refer to Request for Interpretation #1 in Appendix A for full details.  

Request for Interpretation #1 was approved by the SFFD and DBI on 
December 24, 2011 and is provided in Appendix A for reference. 

3.2.2 RFI #2: Elevator Hoistway Opening Protections and 
Elevator Lobbies 

The building has 4 sets of public elevators with glass hoistway doors located 
at Gridlines 8, 16, 24.9, and 32 that connect the Lower Concourse Level 
through to the Roof Park Level. An additional single public elevator is also 
provided at Gridline 1 connecting Ground to Park Level. 

Because all the public and service elevator hoistways pass through a 2 hour 
floor assembly, all elevator hoistways are required to be 2 hours in accordance 
with Section 707.4. Hoistway openings will be a minimum of 1 ½-hour rated 
fire-smoke curtains serving as hoistway door opening protection per Section 
715.4.  

In addition to an elevator shaft enclosure, the State Fire Marshal amendments 
require elevators in Group A occupancies serving more than 2 floors to be 
provided with lobbies at each level per Section 707.14.1. Elevators lobbies 
will either be provided via fire partitions or via a fire-smoke curtain across the 
hoistway doors. The fire-smoke curtain across the hoistway door satisfies both 
the fire-resistance rating for the hoistway door opening (per shaft opening 
requirements Section 715.4) and the smoke containment requirements for 
elevator lobbies per Exception 7 of Section 707.14.1. To strictly comply with 
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Exception 7 the fire curtains will be installed in accordance with ICC ES AC 
77 (see attached). 

Enclosed elevator lobbies are not required at ground level per Exception 1 of 
Section 707.14.1. Elevators connecting only two levels (e.g. elevators 
connecting the Platforms to the Lower Concourse) are not required to have 
enclosed elevator lobbies. 

At the Roof Park Level, enclosed elevator lobbies are proposed to be omitted 
because this level is open to sky. Any fire or smoke on the level is not 
expected to enter the shaft, but rather will vent direct to outside. 

Generic configurations of these arrangements are provided in Figure 4. The 
specific approach for each elevator at each level will be addressed in the 
architectural drawings.  

Request for Interpretation #2 has been approved by SFFD and DBI on 
February 7, 2012. 

 

 
Figure 4: Proposed public elevator lobby strategy for TTC. 
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3.2.3 RFI #3: Bus Deck Automatic Fire Sprinkler System 
Design Criteria 

The 3rd level of the Transbay Transit Center (TTC) is an elevated, fully 
covered, bus terminal for passenger pick up and drop off.  Above the bus 
terminal is the open, Rooftop Park.  Because the Bus Deck is part of a fully 
sprinklered building and is covered, the Bus Deck is required to be provided 
with a sprinkler system in conformance with the applicable codes – the 2007 
California Building and Fire Codes (CBC and CFC) as adopted by the City of 
San Francisco Department of Building Inspection (DBI) and the San Francisco 
Fire Department (SFFD).  DBI and SFFD have acknowledged and accepted 
that the Bus Deck is permitted to be designed in accordance with NFPA 130, 
Standard for Fixed Guideway Transit Systems. (See RFLE #1) 

In order to design the sprinkler system, the CBC and CFC refer to NFPA 13, 
Standard for the Installation of Sprinkler Systems, 2002 edition.  As part of the 
design process, it is necessary to classify the hazard in accordance with NFPA 
13, as approved by the SFFD.  Because a bus fire can be shielded, the SFFD 
have indicated that the hazard of the bus deck could be beyond the capabilities 
of Ordinary Hazard (OH) Group II sprinkler systems and that the design 
should consider a superior system such as Extra Hazard.  The SFFD has 
indicated that the system may need to be Extra Hazard Group II.  This 
equivalency presents justification that the sprinkler system meets the intent of 
code with a design per EH Group I requirements. 

Request for Interpretation #3 is pending approval by the SFFD. 

3.2.4 RFI #4: Emergency Stretcher Elevator 

All the elevators in the TTC project are proposed to comply with the medical 
emergency requirements per Section 3002.4a. This permits emergency 
responders to use any elevator of their choice. However, there are limited 
situations where the emergency responders may need to either transfer from 
one elevator to another before reaching grade, or alternatively use an adjacent 
stair/escalator to ascend or descent one flight before reaching an elevator with 
a destination to grade. 

Request for Interpretation #4 is pending approval by the SFFD/DBI 

3.2.5 RFI # 5: Enclosed Mezzanine 75 feet Above Lowest 
Level of Fire Department Access 

The second level of the rooftop restaurant will be at an elevation of 
approximately 83 feet above the building’s lowest fire department access.  The 
City of San Francisco Department of Building Inspection would not classify 
this deck area, which is open to sky, as a “level” in the application of the 
definition of High Rise.  However, the 2nd Level also includes an enclosed 
area that is used for storage and “back of house” support services.  In contrast 
to the deck, this enclosed area constitutes building space that, as a story or 
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mezzanine, could deem the structure as High Rise.  The building already 
contains a number of high rise features and provisions that improve safety 
beyond the code minimum.  This RFI was written for clarification that the 
mezzanine space does not constitute a hazard such that it is necessary to 
provide the remaining high rise features. 

     Request for Interpretation #5 is pending approval by the SFFD/DBI 
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5. It is separated from floor openings serving other floors by construction 
conforming to required shaft enclosures. 

In this case, there are open stairs in the Grand Hall that interconnect Ground-, 
Bus Deck- and Roof Park-levels.  However, roofs are traditionally not 
considered in the determination of level interconnection, since they are 
unenclosed spaces and present significantly lower fire hazards/risks.  In the 
case of the TTC, the roof is an occupiable space (i.e. park) and thus some 
consideration needs to be given to this condition.  

 The roof is similar to an outdoor smoke protected assembly in that it is 
open to sky, and thus does not require smoke control (RFI #1). 

 Exiting from the roof is provided via enclosed exit stairs evenly 
distributed along the length of the park. The Grand Hall stairs 
accessing the park from the bus deck are for normal access only (i.e. 
not required for egress). 

 The park is essentially independent of all other building areas. This 
condition is the same as the Grand Hall connecting only two levels and 
represents the same hazard. 

Therefore, the large opening in the Grand Hall will be unprotected (i.e. not 
enclosed in a fire rated shaft) in accordance with the exceptions of Section 
707.2 of the SFBC 

For floor slab opening protection discussed in NFPA 13, Section 8.15.4.4 
allows omitting the sprinkler protection for openings with a width of 20 feet or 
greater and an area of 1,000 square feet or greater. The openings between the 
bus deck slab meet these requirements. Therefore, draft curtains and sprinkler 
protection around the large opening are not required. 

In conclusion, the large opening in the Grand Hall will be unprotected (i.e. no 
fire rated shaft enclosure). Draft curtains and associated sprinkler protection 
will not be provided. 
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4 Construction 

4.1 Construction Classification 
1. Construction Type: Type IB  

 Building occupancy classification: Group A-3, Non-separated use 

 Allowable Height: 12 stories (Includes automatic sprinkler system 
increase) 

 Building Area: Unlimited 

2. Structural Fire Resistance Requirements 

 Structural Frame: 2-hours with the exceptions noted in Item 3 
below. 

 Columns: 2-hour with the exceptions noted in Item 3 below. 

 Floors: 2-hour 

 Roofs*: 1-hour (not including structural members) 
 
*The park is an occupiable roof and therefore considered a floor. 
Thus, the roof park level will achieve a 2-hour fire resistance. The 
roof exceptions for the supporting primary and secondary beams 20 
feet above the floor do not apply. However, where portions of the 
roof are non-occupiable space, then the fire resistance rating can be 
1-hour. 

3. Request for Local Equivalency #3 – Structural Fire Engineering  

 A performance based approach to determine an engineered level of 
fire resistance has been performed for select steel elements of the 
TTC structure. The analysis and results for RFLE #3 is 
documented in a two volume report under separate cover, and has 
been approved by a Peer Review Panel, SFFD and DBI. Table 1 
summarizes the results from this analysis. 
 

Table 1: Engineered Fire Protection for Select Steel Elements in TTC – RFLE #3   

Element/Location Proposed Fire Protection Strategy 

Basket V-Columns  

 A 2-hour fire resistance will be achieved by filling the V-
columns with plain, light weight concrete. 

 Reinforcement will not be required for the concrete infill 
due to the inherent robustness of the structure with the 
loss of 2 V-columns and a vertical column.  

 The structure’s robustness in fire has been demonstrated 
in a progressive collapse analysis. This approach has 
been agreed with the Peer Review Panel in a meeting 
dated May 27th, 2010. Details of the progressive 
collapse analysis are available in the Design 
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Diagonal Braces and West/East 
End Perimeter Gravity 
Columns 

(Bus Deck Level) 

 

 A 2-hour fire resistance is required for two diagonal 
braces either side of each seismic joint. The 2-hour fire 
resistance will be achieved by filling the braces with 
plain, light weight concrete with carbonate aggregates. 

 
 All other diagonal braces will be left unprotected 

 
 Gravity columns at Gridlines 1 and 33.5 at the Bus Deck 

Level (except those located at Gridline C/C.3 and 
Gridline G/F.7) will require 2-hour fire protection. This 
will be achieved by filling the columns with plain, light 
weight concrete with carbonate aggregates. 

 

  

4.2 Exterior Walls 
1. Exterior walls will have a 1-hour fire-resistance-rating where fire 

separation distance is less than 30 feet. Refer to RFLE #4 for property 
line determination. 

2. Fire resistance ratings for exterior walls will be rated for exposure 
from the interior and exterior independent of separation distances. 
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Figure 6: Sprinklers 6 ft on center between Grid 27-33.5, north side, at the Bus Deck 
level 

4.3 Interior Walls and Partitions 

4.3.1 Fire Barrier 
1. Fire barriers shall extend from the top of the floor/ceiling assembly 

below to the underside of the floor or roof slab or deck above and shall 
be securely attached thereto. Such fire barriers shall be continuous 
through concealed spaces, such as the space above a suspended ceiling. 

2. Fire ratings for walls  

 Shaft enclosure – 2 hours 

 Exit enclosure – 2 hours 

 Incidental Use Areas – 1 hour, 2 hours or 3 hours (See Section 5.2) 

3. Fire ratings for openings 

 2-hour barrier: 90 minutes 

 1-hour barrier: 1 hour 

 Power substation having a 3-hour fire resistance rating: 3 hours 
(Note: openings to public spaces are not permitted) 

 Windows shall have a 45 minutes fire-resistive-rating for a 1-hour 
fire-resistance-rated barrier.  For the openings in the 2-hour fire-
resistance-rated wall, windows will not be used. 

4.3.2 Fire Partitions 
1. Fire partitions shall extend from the top of the foundation or 

floor/ceiling assembly below to the underside of the floor or roof 
sheathing, slab or deck above or to the fire-resistance-rated 
floor/ceiling or roof/ceiling assembly above, and shall be securely 
attached thereto. 

2. Fire partitions will be constructed at corridor walls. 

3. Fire partitions will have a 1-hour fire-resistive rating (except for 
corridors defined in Section 7.13) 

4. Where the corridor ceiling is constructed as required for fire partitions, 
the corridor walls will be permitted to terminate at the upper 
membrane of such ceiling assembly. 
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4.3.3 Smoke Partitions 
1. Smoke partitions shall extend from the top of the foundation or floor 

below to the underside of the floor or roof sheathing, deck or slab 
above or to the underside of the ceiling above where the ceiling 
membrane is constructed to limit the transfer of smoke 

2. Smoke partitions do not require a fire rating unless otherwise specified 

3. Penetrations and joints will be sealed to limit the free passage of 
smoke. 

4.3.4 Shaft Enclosures 
1. Shaft Enclosures will have a 2-hour fire-resistance rating. Since the 

floor assembly has a 2-hour fire resistance rating, shaft enclosures will 
have a 2 hour fire-resistance rating regardless of the number of stories. 

2. Openings in a shaft enclosure will be protected by approved fire doors 
and fire shutter assemblies having a 90-minute fire-resistance rating. 

3. Doors will be self- or automatic closing by smoke detection. 

4. Open stairs and escalators regularly used by the public in the transit 
occupancies are not required to be enclosed (NFPA 130). 

5. Refer to RFI #2 for proposed strategy for elevator enclosures  

4.4 Opening Protection in Fire/Smoke Barriers or 
Partitions 

4.4.1 Fire Dampers 
1. Fire dampers used for ducted and un-ducted air openings will be 

installed at penetrations of: 

 Area separation walls or occupancy separation walls, 

 Fire-resistive construction of corridors serving as a means of 
egress, 

 Shaft enclosures, 

 Ceilings of fire resistive floor-ceiling or roof-ceiling assemblies, 

2. The operating temperature of fire damper actuating device shall be 
approximately 50°F above the normal operating temperature within the 
duct system, but not less than 160°F. 

3. The operating temperature of the actuating system device may be 
increased to no more than 286°F when located in a smoke control 
system. 
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4. Fire damper will have at least 90-minute fire protection rating for fire 
barriers and shaft enclosures. Refer to Section 4.3.1 for fire rating of 
dampers. 

5. Fire dampers will be provided for penetrations through fire partitions 
where the size of the duct exceeds 100 square inches. 

4.4.2 Smoke Dampers 
1. Not less than Class II, 250°F smoke dampers for ducted and un-ducted 

air openings will be installed at penetrations of: 

 Area separation walls or occupancy separation walls, 

 Fire-resistive construction of horizontal exit walls or corridors 
serving as a means of egress, 

 Shaft enclosures, 

 Fire barriers 

 Smoke barriers, 

 Elevator lobbies (where provided), 

2. Smoke dampers may be omitted at openings that must be maintained 
open for proper operation of a mechanical smoke-control system, 
provided that adequate protection against smoke migration, in the 
event of system failure, has been provided. 

3. The smoke damper will close upon actuation of dedicated smoke 
detectors on either side of the opening. 

4.4.3 Combination Fire/Smoke Dampers 
1. Combination Fire/Smoke Dampers may be permitted where both are 

required. 

2. Fire-Smoke combination dampers will be provided for penetrations 
through fire partitions where the duct has an opening serving the 
corridor.  

4.4.4 Permitted Openings through Floors 
1. Openings in floors for escalators or stairs are permitted provided the 

area of the opening does not exceed twice the horizontal projected area 
of the escalator or stairway, the building is sprinklered and the 
stairs/escalators are not used for egress. For the transit areas of the 
building, stairs and escalators are permitted as a means of egress per 
NFPA 130. 

2. The opening will be protected by draft curtains (either permanent or 
automatic drop down) with closely spaced sprinklers on the outer 
perimeter of the draft curtain at each opening.   
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3. Sprinkler systems will be installed in accordance with Section 8.15.4 
of NFPA 13. (Refer to Figure 7) 

4. The permitted openings between floors are limited to 4 stories for 
Group A occupancies per SFBC Section 707.2 Ex.2.1. 

 
Figure 7: View of Escalator through Floor Opening 

 

5. Floor slab opening protection will NOT be provided in the Grand Hall. 
Refer to Section 3.2.7 of this report for justification. 

4.4.5 Glass Floors 
1. The glass floor in the Lower Concourse floor slab at Grid line 23, is an 

occupiable surface. Thus, the glass floor and supporting structure will 
be 2-hour rated. 

2. The glass floor [GF-1] at the roof park level (Gridlines 19.1 to 22), 
between the Grand Hall Skylight and the Glass Box is occupiable 
space. Thus, this space is considered floor construction and is required 
to achieve a 2-hour resistance. Based on a performance-based analysis 
by the structural engineers (SBP), the cable trusses are not required to 
maintain stability in the fire limit state and, thus, will not be fire-
protected (“fire-proofed”).  The glass floor panels will be listed for 2-
hour fire resistance. The framework of 12”x4” HSS supporting the 
glass panels are effectively protected from a fire below by the 2-hour 
glass panels, and therefore, will not be provided with further fire 
resistive materials. Refer to SBP report, “W-12, Structural Glazed 
Floor System” dated 8/03/2011 for calculation details. 

3. The glass floor/opening in the Grand Hall floor between the Lower 
Concourse and the Grand Hall [GF-2] will be 2 hour rated. 
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5 Occupancy Separation 

5.1 Occupancy Classification 
Occupancies will be classified in accordance with those listed in Table 3. 

Table 3:  Occupancy Classification 

Use Group 

Bus or Train Platforms A-3 

Bus, Train, Taxi Waiting Areas A-3 

Assembly A-3 

Park Occupancies* A-5 

Restaurants A-3 

Mechanical Room F-1/H-3** 

Retail Stores and Kiosks M 

Storage Rooms S-1 

Taxi Parking (Lower Concourse) S-2 

Offices B 

* Park occupancies have been assigned similar classifications from Chapter 10. 

** Refer to Section 5.3 for the emergency generator fuel storage 

 

5.2 Occupancy Separation 
1. Transit buildings will be separated from all adjacent non-transit 

buildings by a 3-hour fire wall in accordance with Section 5.2.3.5 of 
NFPA 130 (which is consistent with the SFBC for separation between 
separate buildings).  Since the TTC is considered as a transit building, 
a form of fire separation will be required between any adjoining 
buildings.  

2. Non-separated Use 

 The TTC building will use the non-separated use provision of 
SFBC Section 508.3.2. This means that separation between 
different occupancy classifications is not necessary other than those 
specified herein. 

 No separation is required between occupancies other than those 
specified in Sections 5.2.3 and 5.2.4 of this report. 

3. Transit related occupancy separations per NFPA 130 (i.e. Train 
Platforms, Lower Concourse and the Bus Deck levels only) 

 All power substations (i.e. transformer vaults) – 3-hours 

 Electrical control rooms, auxiliary electrical rooms, and associated 
battery rooms – 2-hour from all other occupancies 
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 Trash rooms – 1-hour minimum from all other occupancies 

 Public to Non-public separation (i.e. mechanical/electrical rooms) 
– 2-hour 

 The glass enclosure separating the Bus Deck from the Grand Hall 

 No fire separation is necessary between this use and the 
circulation areas. Refer to Section 3.2.7 for justification. 

 Station agent booth or platform control rooms 

 No fire separation is necessary 

4. Incidental Uses 

 Stationary storage battery systems having a liquid capacity of more 
than 100 gallons used for facility standby power, emergency power 
or uninterrupted power supplies –  1-hour in Group B, F, M, and S 
occupancies or 2-hour in Group A occupancies. 

 Fire Command Center – 1-hour (Unless otherwise requested by 
SFFD) 

 Standby power and its transfer switch for smoke control system – 
1-hour 

 Generator Fuel Storage Rooms (H-3) – 3 hours 

 Fire Pump Room – 2 hours 

5. Horizontal Occupancy Separations 

 Grade Plane – 2 hours between above and below grade portions of 
the building. Refer to Section 4.4 for opening protection. 

 Bus Deck to the Roof Park – 2 hour (refer to Section 4.1.2) 

5.3 Hazardous Materials 
1. Fuel oil for the emergency generator (No. 2 Diesel) will be specified 

with Class II combustible liquid. 

2. Two fuel oil storage tanks will be provided in two separate control 
areas. The storage tanks are 2,000 gallons each. As the fuel tanks 
exceed 660 gallons each, the tank rooms in which they are stored will 
be classified as Group H-3. Thus, the following protection features will 
be provided: 

 In accordance with Exception 2 of Section 415.3 of the CBC, the 
fuel tank rooms need not be located on the outer perimeter because 
the area of the room is less than 1,000 square feet.  

 The fuel tank room will be separated by a 3-hour fire resistance 
rated wall from the remainder of the building.  

 In accordance with Section 2704.2.2 of the CFC, secondary 
containment is required. Secondary containment will be designed 
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to contain a spill from the largest vessel plus the design flow 
volume of the fire protection water. The containment can contain 
the flow for a period of 20 minutes. The secondary containment 
can be replaced with double-wall storage tank. 

 Drainage systems will be provided in accordance with Section 
2704.2.2.6 of the CFC. 

 Automatic leakage alarm will be provided. 

 Normal and emergency tank venting will be provided in 
accordance with Section 3404.2.9.6.2 of the CFC. The vents will 
be terminated to the outdoor air. 

 Mechanical ventilation will be provided in the tank storage room in 
accordance with Section 2704.3 of the CFC. 
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6 Interior Finishes 

6.1 Wall and Ceiling Finishes 
1. Interior wall and ceiling finishes will have a flame spread or smoke 

development index per the following occupancy groups specified in 
Table 4 and the indices specified in Table 5. 

Table 4: Interior Finish Requirements* 

Occupancy 
Group 

Exit Enclosures and 
Exit Passageways 

Corridors Rooms and 
Enclosed Spaces 

B/M B C C 

A B B C/A**  

F/S C C C 

* Based on a sprinklered building 

**NFPA 130 Section 5.10.1.1 requires Class A for these areas located at the Train Platforms, 

Lower Concourse and the Bus Deck. 

 

Table 5: Flame Spread and Smoke Developed Indexes 

Category Flame Spread Smoke Developed 

A 0-25 0-450 

B 26-75 0-450 

C 76-200 0-450 

2. Interior wall and ceiling finishes, other than textiles, will be tested in 
accordance with NFPA 286 and will comply with SFBC Section 
803.2.1. 

6.2 Interior Floor Finish 
1. Interior floor finish and floor covering materials in exit enclosures, exit 

passageways and corridors will not be less than Class II. 

2. Floor covering materials in all areas will comply with ASTM E 648 
and having a smoke density rating of less than 450 per ASTM E 84. 

6.3 Combustible Materials in Type I-B 
Construction 

1. Floor sleepers, bucks and nailing blocks will be constructed of non-
combustible materials.  

2. Wood finish flooring will be attached directly to the embedded or fire-
blocked wood sleepers. 
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3. Combustible insulating boards not more than a half-inch thick can be 
used for Type I construction where attached directly to a 
noncombustible floor assembly. 

6.4 Decorative Materials and Trim 
1. Fixed or movable walls and partitions, paneling, wall pads and crash 

pads for decoration, acoustical correction, surface insulation will be 
considered interior finish if they cover 10 percent or more of the wall 
or of the ceiling area. 

2. Curtains, draperies, hangings and other decorative materials suspended 
from walls or ceilings in Group A occupancies will meet the flame 
propagation performance criteria of NFPA 701. 

3. Fabric Partitions suspended from the ceiling and not supported by the 
floor will be non-combustible or meet the flame propagation 
performance criteria of NFPA 701. 

4. The permissible amount of non-combustible decorative materials will 
not be limited. 

5. The permissible amount of combustible decorative materials meeting 
the flame propagation performance criteria of NFPA 701 will not 
exceed 10 % of the aggregate area of walls and ceilings. 

6. Trim: Class C combustible trim excluding handrails and guard rails 
will not exceed 10 % of the specific wall or ceiling area on which it is 
attached.  

7 Means of Egress 

7.1 Introduction 
The TTC building has a combination of transit and non-transit related 
occupancies.   

 For the transit areas (Bus Deck, below grade train facility, and 
connecting concourses at Ground) NFPA 130 will be used to define the 
occupant load and exit capacity in these respective areas as agreed in 
RFLE #1 and #2.  

 For the non-transit areas, the occupant load factors in the SFBC will be 
applied. The occupant load will be determined by the calculation with 
the occupant load factors in accordance with Chapter 10 of the San 
Francisco Building Code. For the Park, the occupant load has been 
defined by application of occupant load factors that are noted in Table 6 
and agreed in RFI#1.  For the detailed information on exiting from the 
Roof Park refer to Section 3.2.1. 
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The egress strategy and building emergency exiting assessment is documented 
in greater detail in the Emergency Exiting Report dated May 2013. The 
following sections provide a brief summary of requirements. The Emergency 
Exiting Report should be referenced for details. 

7.2 Occupant Loads 

7.2.1 Transit Areas 
1. The Train Box occupant loads will be defined in accordance with the 

methodology in NFPA 130 (2007 Edition).  

2. The Bus Deck and Bus Plaza at Ground Level will be designed in 
accordance with NFPA 130 (2007 Edition) with a modification to the 
occupant load calculation methodology so that it applies to the bus 
deck operation. 

3. Areas adjoining transit areas (i.e. train or bus platforms etc) such as 
retail kiosks or tenant spaces will be loaded using the occupant load 
factors as required by NFPA 130 Section 5.5.5.5 and are noted in 
Table 6. 

4. Train concourses will not be assigned an occupant load factor due to 
non-simultaneous use, except if part of the train load is waiting in 
designated “waiting areas” at the concourse level. 

7.2.2 Non-Transit Areas 

For non-transit areas the occupant load factors per Chapter 10 of the SFBC 
and as summarized in Table 6 will be used. 

Table 6: Occupant Load Factors 

Use Occupant Load 
Factor 

General 

Assembly  

 Concentrated (Chairs only not fixed) 
 Unconcentrated (Tables and chairs) 

 

7 net 
15 net 

Office, Food Preparation, Circulation, Retail Kiosks 100 gross 

Retail Areas  

 Basement and grade floor area 

 Other floor 

 

30 gross 

60 gross 

Storage Areas 300 gross 

Taxi Parking (Lower Concourse) 200 gross 

Mechanical Equipment Rooms 300 gross 

Other Park Specific Uses* 
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Restaurants, Cafe (Tables and chairs) 15 net 

Kitchens 200 gross 

Retail Store 60 gross 

Walking Surfaces (Hard surfaces) 100 gross 

Lawns or picnic areas 100 gross 

Designated entertainment zones 

 Tables and chairs 
 Concentrated chairs 

 Standing 

 

15 net 
7 net 

5 net 

* The agreed occupant loads are documented in Request for Interpretation #1 (refer to Appendix A). 

7.3 Egress Width 

7.3.1 General 
1. Egress Convergence 

 Where means of egress from floors above and below converge at 
an intermediate level or a level of discharge, the capacity of the 
means of egress from the point of convergence will be greater or 
equal to the sum of the largest occupant load from the floor above 
and below. 

 Doors and signage will be used at the level of convergence to 
clearly indicate the exit path to prevent occupants from re-entering 
the building per SFBC Section 1011 

7.3.2 Transit Occupancies 

In accordance with NFPA 130 the requirements of this section apply to the 
means of egress for the Bus Deck, Lower Concourse and Train Platforms. 

1. Evacuation Times  

 Evacuation time from the bus and train platforms will be less than 
or equal to 4 minutes 

 Evacuation time from the most remote point on the platforms to a 
point of safety (exterior of building at Ground Level is one 
example) will be less than or equal to 6 minutes 

2. Platforms, Corridors, and Ramps Capacity and Width 

 Minimum Clear Width: 44 inches  

 Capacity: 2.08 pim (people/inch-minute) 

 Travel Speed: 124 fpm (feet/minute) 

                       200 fpm for Concourses 

3. Stairs and Escalators Capacity and Width 
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 Minimum Clear Width: 43 inches (applies to any enclosed stairs) 

 Capacity: 1.41 pim (people/inch-minute) 

 Travel Speed: 48 fpm (feet/minute) 

 In calculating the egress capacity of escalators, one escalator at 
each level and per platform will be considered as out-of-service. 

7.3.3 Non-Transit Occupancies 
1. The clear width of stairs will be limited in accordance with Section 

7.5.1 of this report. 

2. The clear width of doors will be limited in accordance with Section 
7.4.1 of this report. 

3. For Groups B,F,S, and M the total width of means of egress in inches 
will not be less than the total occupant load served by the means of 
egress multiplied by the factors.  

 Stairways – 0.2 inches per occupant 

 Doors – 0.15 inches per occupants 

4. For Group A Assembly Without Smoke Protection 

 Stairways – 0.3 inches per occupant 

 Doors – 0.2 inches per occupant 

5. For Group A Outdoor Smoke-Protected Assembly (applicable to the 
park) 

 Stairways – 0.08 inches per occupant 

 Doors – 0.06 inches per occupant 

7.4 Doors 

7.4.1 Door Width and Height 
1. Transit occupancies 

 Minimum clear width of each door: 36 inches 

 Maximum means of egress capacity: 2.27 pim (people/inch-
minute) 

2. Non-Transit Occupancies 

 Minimum clear width of each door: 32 inches 

 Minimum clear width of one leaf for a door includes two doors 
without a mullion: 32 inches 

 Maximum width of a swinging door leaf: 48 inches 

 Minimum height of doors: 80 inches 
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 Clearance under the bottoms of doors will be three quarter inches 
in accordance with Table 1-11.4 of NFPA 80. 

7.4.2 Projection into clear width 
1. There will not be projections into the clear width lower than 34 inches 

above the floor or ground.  

2. Projections into the clear opening width between 34 inches and 80 
inches above the floor or ground will not exceed 4 inches. 

7.4.3 Door Swing 
1. Egress doors will be side-hinged swinging or horizontal sliding. 

2. Doors will swing in the direction of egress travel where serving an 
occupant load of 50 or more person. 

3. The opening force for interior side-swinging doors without closers will 
not exceed 5-pound force 

4. For other side-swinging, sliding and folding doors, the door latch will 
release under 15-pound force. The door will be set in motion under 30-
pound force, and swing to full-open position under 15-pound force.  

5. Doors in electrical rooms with equipment rated more than 1,200 
amperes and over 6 feet wide that contain over current devices, 
switching devices, or control devices will swing in the direction of 
egress. 

7.4.4 Revolving Doors 
1. Each revolving door will be capable of collapsing into a book-fold 

position with parallel egress paths providing an aggregate width of 36 
inches. 

2. A revolving door will have at least 10 feet space from top of stairs or 
escalators. 

3. Each revolving door will have a side-hinged swinging door in the same 
wall and within 10 feet of the revolving door. 

4. Each revolving door will be credited with no more than 50-person 
capacity. 

7.4.5 Power-Operated Doors 
1. Where means of egress doors are operated by power, the design will be 

that the door is capable of being opened manually in the event of 
power failure. 

2. The forces required to open these doors manually will not exceed 30-
pound in motion and 15-pound in a full-open position. 



Pelli Clarke Pelli Architects Transbay Transit Center 
Fire Life Safety Strategy 

 

132241 | Issued for 100% CD_rev1 | May 14, 2013 | Arup North America Ltd 

J:\S-F\132000\132241\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\FIRE\FIRE LIFE SAFETY REPORT\100% CD\100% CD - FIRE LIFE SAFETY STRATEGY 
FINAL_REV1.DOCX 

Page 36

 

7.4.6 Horizontal Sliding Doors 
1. The doors will be power operated and will be capable of being 

operated manually in the event of power failure. 

2. The force required to operate the door will not exceed 30 pounds to set 
the door in motion and 15 pounds to close the door or open it to the 
minimum required width. 

3. The door assembly will have an integrated standby power supply. 

7.4.7 Landings 
1. Landings will have a width not less than the width of stairway or the 

door. 

2. When a landing serves an occupant load of 50 or more, doors will not 
reduce the landing to less than one-half its required width.  

3. Landings will have a length measured in the direction of travel of at 
least 44 inches. 

7.4.8 Door Arrangement 
1. Space between two doors in a series will be 48 inches minimum plus 

the width of a door swinging into the space.  

2. Door in a series will swing either in the same direction or away from 
the space between the doors. 

7.4.9 Panic and Fire Exit Hardware 
1. Panic hardware will be installed at each door with a latch or lock in a 

means of egress from a Group A, or assembly area not classified as an 
assembly occupancy (i.e. Less than 50 people are classified as Group 
B). 

2. Panic hardware will be installed at each door in electrical rooms with 
equipment rated more than 1,200 amperes and over 6 feet wide that 
contain over current devices, switching devices, or control devices. 

7.5 Fare Collection Equipment in Transit Areas 

7.5.1 Gate-type fare collection 
1. Minimum clear width when deactivated:  

a. 18 inches clear width as and below a height of 38 inches 

b. 28 inches clear width above a height of 38 inches 

2. Maximum console height : 39 inches 

3. Capacity: 50 people per minute (ppm) 
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7.5.2 Turnstile-type fare collection 
1. Minimum clear width: 18 inches clear width 

2. Maximum height: 35 inches at turnstile bar 

3. They shall free wheel in the direction of egress when deactivated 

4. Capacity: 25ppm (people per minute)  

7.5.3 Electronically operated 
1. If a required means of egress, the fare gate equipment shall release, 

permitting unimpeded travel in the direction of egress upon power 
failure, ground fault condition, activation of fire alarm, manual 
activation from a constantly attended control room 

 

7.6 Emergency Exit Gates in Transit Areas 
1. Emergency exits gates shall be provided for at least 50% of the 

required emergency exit capacity unless fare collection equipment 
provides unobstructed exiting under all conditions 

2. Turnstiles are not considered “unobstructed” 

3. Egress capacity of emergency exit gates will be designed in accordance 
with the requirements in Section 7.3.2 of this report. 

7.7 Enclosed Exit Stairways 
1. The width of exit stairways will be designed with the factors in Section 

7.3.2 of this report, but such width will be 44 inches or more. 

2. Stair riser height: 7 inches maximum, 4 inches minimum 

3. Stair tread depth: 11 inches minimum 

4. Stairway doors other than the exit discharge doors will be permitted to 
be locked from stairway side, but be capable of being unlocked 
simultaneously without unlatching upon a signal form the fire 
command center or failure of electrical power. 

5. The width of landing at the top and bottom of each stairway will not be 
less than the width of stairways. 

6. The minimum width of stairway landing will be 44 inches. 

7.8 Handrails 
1. Handrail height will be between 34 inches and 38 inches. 

2. Clear space between a handrail and a wall or other surface will be a 
minimum of 1.5 inches.  
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3. The clear width between handrails will be 36 inches minimum. 
Projections into the required width of stairways and ramps at each 
handrail will not exceed 4.5 inches at or below the handrail height. 

7.9 Guards 
1. Guard will be provide along open-sided walking surface, stairways, 

ramps and landings that are located more than 30 inches above the 
floor or grade below. 

2. Guard will not be required at vertical openings in the performance area 
of stages and platforms. 

3. Guard height will be at least 42 inches. 

4. Open guard will have balusters or ornamental patterns. The openings 
will not be larger than 4 inches in diameter.  

7.10 Exit Access 

7.10.1 Egress through intervening spaces 
1. Egress through adjoining or intervening spaces will be allowed where 

such adjoining rooms or areas are accessory to the area served, are not 
a high-hazard occupancy and provide a discernible path of egress 
travel to an exit. 

2. Egress will not pass through kitchens, storage rooms, closets or spaces 
used for similar purpose.  

7.10.2 Common Path of Egress Travel 
1. Group B, F and S occupancies – 100 feet maximum. 

2. Group M – 75 feet maximum. 

3. Group A – 30 feet maximum. 

4. Group A (Outdoor Smoke-protected Assembly) – 50 feet maximum. 

5. Group A (Train and Bus platforms) – Will not exceed 82 feet or one 
train or bus length, whichever is greater. 

7.11 Exit and Exit Access Doorways 

7.11.1 Spaces Requiring Two Means of Egress 
1. In Group A, B, and F-1 occupancies, the occupant load exceeds 49. 

2. In Group S occupancies: the occupant load exceeds 29. 

3. The common path of egress travel exceeds 100 feet for Group B, F and 
S occupancies. 
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4. Boiler, incinerator and furnace rooms have the area of over 500 square 
feet and any fuel-fired equipment exceeds 400,000 Btu input capacity.  

5. Refrigeration machinery rooms have the area of over 1,000 feet.  

6. Rooms or spaces containing a refrigerant evaporator and maintained at 
a temperature below 68 °F and have 1000 square feet or more.  

7.11.2 Clearance 
1. Required exits will be located in a manner that makes their availability 

obvious. Exits will be unobstructed at all times.  

7.12 Maximum Travel Distance 
1. Group A (train and bus platforms): Maximum travel distance to a point 

at which a means of egress route (such as an enclosed stair, an open 
stair or escalator) leaves the platform will be less than 300 feet. 

2. Group A (excluding train and bus platforms) occupancies: 250 feet 

3. Group A (Outdoor Smoke-protected Assembly): Unlimited 

4. Group B occupancies: 300 feet 

5. Group M, F-1 and S-1: 250 feet 

6. Group S-2: 400 feet  

7. Group H-3 (Fuel Storage):150 feet 

7.13 Corridor 
1. A fire-resistance-rated corridor is not required for Group A, B, F, M, 

and S. 

2. Corridor Width 

 General corridors – 44 inches minimum  

 With a occupant capacity of less than 50 – 36 inches minimum 

 Electrical, mechanical or plumbing systems or equipment – 24 
inches minimum 

3. Dead Ends 

 Group B and F – 50 feet 

 Group A (excluding train and bus platforms), M, and S – 20 feet 

7.14 Number of Exits 
1. All rooms and spaces within one story will be provided with the 

minimum number of exits required by Table 7. 

Table 7: Maximum Number of Exits for Occupant Load 
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Occupant Load* 
 

Minimum Number of Exits 
(per story or platform) 

1-500 2 

501-1,000 3 

More than 1,000 4 

* Number of occupants per floor or occupants per train or bus platform. 

2. Where two exits or exit assess doorway are required the separation 
distance of the exit doors or exit access doorways will not be less than 
one-third of the length of the maximum overall diagonal dimension of 
the area served.  

3. Where three or more exits or exit access doorways are required at least 
two exit doors or exit access doorways will be arranged for two exits 
or exit access doorways. 

7.15 Vertical Exit Enclosures 
1. The enclosed vertical exits in the building are noted in Table 8. All 

exits discharge at ground level. 

Table 8: Enclosed stairs and levels accessed 

Stair From Levels Accessed 

Stair 201-A Park Park 

Stair 201-B Park  Park 

Stair 301 Park Park, Bus Deck, Second Level 

Stair 401 Park Park, Bus Deck, Second Level 

Stair 601-A Park Park, Bus Deck, Second Level 

Stair 601-B Park Park, Bus Deck 

Stair 202 Second Level/B2 Second Level, B2, B1 

Stair 304 Second Level/B2 Second Level, B2, B1 

Stair 603 Second Level Second Level 

Stair 202  B2 B2, B1 

Stair 203 B2 B2, B1 

Stair 303 B2 B2,B1 

Stair 304 B1 B1 

Stair 403 B2 B2, B1 

Stair 501A B2 B2, B1, B1-Mezzanine 

Stair 502A B2 B2, B1, B1-Mezzanine 

Stair 801 B2 B2, B1 

Stair 802 B2 B1 

Stair 803 B2 B2, B1 
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Stair 804 B2 B1 

Stair 901 B1 B1 

 

2. Stair 201-A/B at the west end of the building will be protected as 
depicted schematically in Figure 9. This stair will have no openings. 

 
 

      
Figure 9: Stair 201-A/B fire separation requirements 

3. Exit enclosures that access more than one level will have a fire-
resistance rating of 2 hours.  

4. 2-hour exit enclosure opening protection will have a fire-resistance 
rating of 90 minutes.  

5. Penetrations into and openings through an exit enclosure are prohibited 
except for required exit doors, sprinkler piping, standpipes, and 
electrical raceway. 

6. Where non-rated walls or unprotected openings enclose the exterior of 
the stairway and the walls or openings are exposed by other parts of 
the building at an angle of less than 180 degrees, the building exterior 
walls within 10 feet horizontally of non-rated wall or unprotected 
opening will have a fire-resistance rating of not less than 1 hour. 

7. To comply with RFLE #7, Stairs S301, S401 and S601 will be 
provided with a positive pressure differential to limit smoke spread 
into these stairs serving the Park Level (i.e. outdoor smoke protected 
assembly space). The pressurization system will be designed in 
accordance with the agreed criteria in RFLE #7.  

Exterior Interior 
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7.16 Exit Passageways 
1. Exit passageway enclosures will have walls, floors and ceilings of a 2-

hour fire-resistance rating. 

2. Exit enclosure opening protection will have a 90-minute fire-resistance 
rating.  

3. Elevators will not open into an exit passageway. 

4. Penetrations into and openings through an exit enclosure are prohibited 
except for required exit doors from normally occupied spaces 
(corridors or hallways), equipment and ductwork necessary for 
independent pressurization, sprinkler piping, standpipes, and electrical 
raceway. 

5. Normally unoccupied rooms (i.e. storage and mechanical/electrical 
rooms) are not permitted to open directly into exit passageways. 

7.17 Exit Discharge 
1. Exits will discharge directly to the exterior of the building.  

2. The exit discharge will be at grade or will provide direct access to 
grade.  

3. Up to 50 percent of the number of stairs and occupant load, exit 
enclosure will discharge occupants into a lobby or similar space with 
all of the following conditions: 

 The egress path must be unobstructed and readily apparent from 
the termination of the exit enclosure. 

 The lobby must be separated by a fire-resistance rating equal to the 
exit enclosure. 

 The egress path from the exit enclosure is sprinklered.  

4. The exit discharge will not reenter a building. 

5. The exit discharge will provide a direct and unobstructed access to a 
public way. 

6. The exit discharge will be sufficiently open to the exterior so as to 
minimize the accumulation of smoke and toxic gases. 

Exit discharge for the enclosed stairs in Table 8 will discharge to the exterior 
of the building. Figure 10 shows that the exit discharge will have direct access 
to a public way. The exits discharge at the exterior of the building at grade, 
however, the bus deck slab cantilevers over the sidewalk ~35 feet above. 
Smoke from a fire at ground or second would spill and deflect at the slab 
above. This area is sufficiently open that smoke would not accumulate and 
affect the exit discharge. Because occupants have direct access to the public 
way and the area is sufficiently open this configuration meets the intent of the 
SFBC. 
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b. The Platform Level, Lower Concourse Level and Bus Deck 
Levels are transit levels.  Egress is required to comply with 
NFPA 130 in lieu of the SFBC. In accordance with NFPA 130, 
accessible means of egress are to be addressed by the 
requirements of NFPA 101, and the Federal Railroad 
Administration (FRA), Federal Transit Administration (FTA).  
The latter two agencies adopt the Americans with Disabilities 
Act (ADA) requirements for accessible safe egress.  

2. The maximum travel distance from an accessible space shall not 
exceed the travel distance permitted for the occupancy in accordance 
with Section 7.12 on Page 39 . 

3. Signage for accessible means of egress will comply with SFBC 
Section 1007.7. 

7.19.2 Accessible Means of Egress by Level 

Accessible means of egress can be served by several different egress 
components. For TTC, this includes: Areas of refuge (AOR) served by 
accessible stairs or accessible elevators, Exterior Areas for Assisted Rescue 
(EAFAR) served by accessible stairs or accessible elevators, Horizontal Exits, 
and Direct Exits (at grade). 
 
The following sections describe the accessible means of egress from the 
lowest levels to the highest level in the building.   

7.19.2.1 Train Platform and Lower Concourse Levels 
 The Train Platform and Lower Concourse Levels will be provided with 

AORs in accordance with requirements, guidelines and recommendations 
found in NFPA 101, 2006 Edition and the Americans with Disabilities Act 
Guidelines and the ADAAG as adopted in 2006. These codes do not 
require accessible means of egress in facilities protected by sprinkler 
systems throughout; however, accessible means of egress will be provided 
in these levels. 

 The maximum travel distance to an AOR in these levels will be 496 feet. 
This is derived on a wheelchair travel speed of 3.5 fpm and an allowable 
time to exit the platform of 4 minutes. AORs will be provided in all 
enclosed emergency exits allowing for 2 wheelchair spaces in each 
enclosed stair.  Each space will be not less than 30 by 48 inches each. The 
AORs will comply with the requirements of two-way communication.  

7.19.2.2 Ground Level 

The Ground Level is at grade.  Accessible means of egress is provided via 
direct exterior exits designed in accordance with the 2007 SFBC. 
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7.19.2.3 Second Level   
 The Second Level will be provided with accessible means of egress in 

accordance with the SFBC.  The required number of accessible means of 
egress will be provided by AORs.  The AORs will comply with the 
requirements of two-way communication. The number of AOR spaces for 
wheelchairs will be provided in the enclosed stairshafts in adequate 
number to accommodate 1 person per two hundred occupants.  A 
horizontal exit is also provided on this level from Sector B to Sector A, in 
accordance with CBC 1022 and acts as a supplementary accessible means 
of egress. 

7.19.2.4 Bus Deck 
 This Bus Deck egress system is required to comply with NFPA 130.  The 

Bus Deck will be provided with AORs in accordance with requirements, 
guidelines and recommendations found in NFPA 101, 2006 Edition and 
the ADAAG as adopted by FRA and FTA in 2006. These codes do not 
require accessible means of egress in facilities protected by sprinkler 
systems throughout; however, accessible means of egress will be provided 
in these levels.  AORs will be provided in all enclosed emergency exits 
allowing for 2 wheelchair spaces.  Each space will be not less than 30 by 
48 inches each. 

7.19.2.5 Roof Park Level Accessible Means of Egress 

The Rooftop Park Level will be provided with elevators, as specified in this 
section, meeting the requirements for accessible elevators which comply with 
1007.4.   
 
In order to have adequate space for the number of occupants required to have 
either AORs or EAFARs, six elevators serving the park area at the Park Level 
will meet the provisions of SFBC 1007.4.  The elevators will be provided with 
standby power and will be accessed by EAFARs.  The six elevators are: 

 Elevator PE-201 

 Elevator SE-202  

 Elevator PE-301  

 Elevator PE-403  

 Elevator PE-502  

 Elevator PE-704  

 
EAFARs will be provided in close proximity to the six elevators.  The total 
number of spaces at the EAFARs will be based on a load factor of 2 
wheelchair spaces per 200 occupants. Each space will be designed at 30” by 
48” in accordance with SFBC Section 1007.6.1.  Because unlimited travel 
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distance is permitted in an open outdoor assembly space per Exception 2 of 
SFBC 1025.7, the travel distance is unlimited.   Although not normally 
required by the code, the EAFARs located at accessible elevators which serve 
the Roof Park Level will be provided with two way communications 
compliant with SFBC Section 1007.6.3.    

7.19.2.6 Roof Park Restaurant Upper  Level (in Abeyance) 

In the event the rooftop restaurant with mezzanine is provided, the Upper 
Level of the Restaurant is required to be provided with two accessible means 
of egress.   

 One will be an EAFAR adjacent to the open stair, and the other will be an 
accessible elevator complying with Section 1007.4.  This elevator is also 
required to be accessible in accordance with SFBC Sections 1007.2.1.   

 Occupants using the accessible elevator at the Upper Level Rooftop 
Restaurant will be required to transfer horizontally at the 1st Level 
Rooftop Restaurant.  The occupants will transfer via an accessible path 
protected by a two hour smoke barrier in order to maintain continuity of 
the shaft protection.  The elevators used in order to comply with this 
provision are 

a. PE-204 

b. SE-202 

 The elevator shafts will be of construction that meets the requirements for 
2-hour smoke barriers. 

 Although not required by the code, two way communications, compliant 
with SFBC Section 1007.6.3 will be provided at the EAFAR associated 
with the elevator. 

7.20 Emergency Lighting and Exit Signage 

7.20.1 Emergency Lighting 
1. Emergency lighting will comply with the Section 1006.3 of the SFBC and 

SFFC respectively. 

2. The system performance will require “initial illumination” that is at least 
an average of 1 foot-candle (11 lux) and a minimum at any point of 0.1 
foot-candle (1 lux) measured along the path of egress. 

7.20.2 Exit Signage 
1. Exit signage will be provided in accordance with Section 1011 of the 

SFBC and SFFC respectively. 
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8 Fire Protection Systems 

8.1 Standpipe Systems 
1. Standpipe systems will be installed in accordance with NFPA 14 2003 

Edition and SFFD requirements. 

2. A combined standpipe will be provided. Refer to Section 8.3 for fire pump 
requirements. 

3. The standpipe will be an automatic wet standpipe system equipped with 3-
inch hose connections per SFFD amendments. 

4. Standpipes shall be hydraulically sized to provide 500 gallons per minute 
(gpm), for the most hydraulically remote standpipe, and 250 gpm for each 
additional standpipe. 

5. Standpipe outlet valves will be located not less than three feet or more than 
five feet above the floor. 

6. The valve will be placed to provide a minimum clearance of six inches on 
all sides of the handle and 18 inches on all sides of the threaded outlet. 

7. Class I standpipe hose connections will be provided as follows: 

 In every required stairway at each floor level above or below grade. 

 On each side of the wall adjacent to a horizontal exit, unless the floor 
areas adjacent to a horizontal exit are reachable from exit staiwary 
hose connection within 100ft. The 100ft distance is measured along the 
path of travel.  

 In every exit passageway at the entrance from the exit passageway to 
other areas of a building. 

 Where the most remote portion of a sprinklered floor or story is more 
than 200 feet from a hose connection, additional hose connections will 
be provided to achieve full coverage. 

 Riser of Class I standpipe systems will be located within enclosed 
stairways.  

8. The system will be interconnected. 

8.2 Automatic Sprinkler Systems 
1. An automatic sprinkler system will be provided throughout the building. 

SFBC Section 903.2.17 exempts the following: 

 Power substations (Note: a substation is defined as a room that 
contains equipment that is used to convert power) 

 Machinery rooms, electrical rooms and train control rooms protected 
by an approved automatic suppression system (refer to Section 8.7) 
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 Guideways when the closest sprinkler heads to the guideway are within 
3 feet of the edge, over the platform, and spaced 6 feet on center 
parallel to the guideway  

 Station agent booths not exceeding 150 square feet in area, when 
provided with an approved smoke detector connected to the building 
fire alarm system  

2. NFPA 130 requires sprinkler protection in the following specific locations: 

 Areas of stations used for concessions 

 Storage areas 

 Trash rooms 

 Steel truss area of all escalators and other similar areas with 
combustible loadings 

3. All valves controlling the water supply for automatic sprinkler systems, 
pumps, critical air pressures and water-flow switches on all sprinkler 
systems will be electrically supervised. 

4. Alarm, supervisory and trouble signals will be distinctly different and 
automatically transmitted to the fire command center. 

5. A sprinkler water-flow alarm-initiating device and a control valve with a 
supervisory signal-initiating device will be provided at the lateral 
connection to the riser on each floor. 

6. Approved audible devices will be connected to every automatic sprinkler 
system. Alarm devices will be provided on the exterior of the building in 
an approved location.  

7. Actuation of the automatic sprinkler system will actuate the building fire 
alarm system. 

8. Since the commodities in the building are classified as light and ordinary 
hazard, the maximum floor area will be limited up to 52,000 square feet on 
any one floor. 

All sprinklers will be designed for the Hazard Classifications in Table 9.   

Table 9: Sprinkler Hazard Classifications  

Location Light 
Hazard 

Ordinary 
Group 1 

Ordinary 
Group 2 

Train Box   X 

Bus Deck   X* 

Retail Areas   X 

Offices X   

Restaurants (seating) X   

Kitchens  X  

Storage Rooms   X 
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*Note that Bus Deck Hazard Classification is still under review by the SFFD and 
is addressed in RFI #3. 

9. Commercial Cooking Equipment  

 Commercial kitchen exhaust hood and duct systems required by the 
SFFC or the SFMC to have a Type I hood shall be protected with an 
approved automatic fire-extinguishing system. 

 The fire alarm system will monitor the activation of all hood and 
grease exhaust duct systems, cause automatic fuel shut-off for the area 
served and sound the alarm system in appropriate area(s). 

 Kitchen hood systems, when protected with fire sprinklers, will be 
served by independent, separately supplied systems without multiple 
flow switch arrangements.  Grease duct systems will be sprinklered, 
and may be on the same zone as kitchen hood systems.  Otherwise, 
they will be independent, separately supplied systems. 

 Sprinklers or automatic spray nozzles shall not be required where the 
entire exhaust duct is connected to a listed exhaust hood incorporating 
a specific duct collar and sprinkler (or automatic spray nozzle) 
assembly that has been investigated and been shown to protect an 
unlimited length of duct in accordance with UL 300.  

8.3 Fire Pump 
1. A single fire pump will be provided for the site. The pump will serve the 

above ground transit terminal and the below ground train facility. 

2. The pump room will be located at in the North West corner at the Train 
Platform level adjacent the secondary water supply tank. Direct access to 
the room will be provided. Signage will be provided at the exterior access 
door to the Fire Pump Room. 

3. The fire pump will be located in a 2-hour fire rated enclosure.  No 
equipment or other uses will be placed within this room. 

4. An electric motor driven, horizontal split case centrifugal type fire pump 
will be provided.  The fire pump will minimally be rated for 1,000 gpm 
and sized to provide 100 psi at the hydraulically most remote standpipe 
outlet.  The fire pump discharge pressure will not exceed 300 psi.  

5. A jockey pump will be provided, sized to makeup the allowable leakage 
rate in ten minutes or 1 gpm, whichever is larger.  The fire pump will start 
at 10 psi below the jockey pump starting pressure. 

6. The fire pump will be connected to the emergency power supply, provided 
by the on-site diesel emergency power generator.  The power transfer 

Conference Rooms X   

Mechanical Rooms   X 
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switch and fire pump controller will be a single manufactured unit, 
monitored by the fire alarm system. 

7. Minimum fuel supply for the fire pump for a minimum duration of 8 hours 
will be provided. 

8. The fire pump system will be installed in accordance with NFPA 20. 

9. The fire pump status and secondary water storage tank status will be 
monitored at Fire Command Center  

8.4 Water Supply  
1. On-site water supplies will comply with City and County of San Francisco 

amendments and NFPA 24. 

2. The primary water supply will be provided by the city water system. 

3. Secondary water is not required for this facility because it is not a high rise 
building, it is elective. As part of the overall life safety strategy a 
secondary water storage tank will be provided. The design will be as a 
follows: 

 The tank will be a minimum of 25,000 gallons (as required for retail 
occupancies) capably of supply for 30 minutes. 

 The tank will be located adjacent to the fire pump room that is located 
in the NW corner at the Train Platform Level adjacent the fire pump 
room. 

 The on-site secondary water supply and the underground fire service 
main will be installed to comply with NFPA 22, 2003 edition and 
NFPA 24, 2002 edition respectively. 

8.5 Fire Department Connection 
1. Fire department connections (FDC’s) will be located on each side of the 

building that fronts a street. FDC and hydrant locations agreed with SFFD 
are provided in Appendix A 

2. Four inlets will be provided for each connection. 

3. Fire department connections will be located not less than 18 inches nor 
more than 48 inches above the level of the adjoining ground. 

4. Fire department connection will be fully visible and recognizable from the 
street or nearest point of fire department vehicle access. 

5. A metal sign with raised letters at least 1 inch size will be mounted on all 
fire department connections for water-based fire protection systems. 

6. The potable water supply to automatic sprinkler and standpipe systems 
will be protected against backflow. 
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8.6 Station Guideway Deluge System 
A white paper for presentation to the State Fire Marshall outlines why an undercar 
deluge system may not be appropriate for the proposed HSR and Caltrain 
vehicles.  

Until confirmation that the system is not required, the design criteria will be as 
follows.  

1. A deluge system will be provided along the entire length of track at each 
platform. Undercar deluge is not required in the tunnels or tracks 
approaching the platforms. 

2. The system will be a manual wet system. 

3. Deluge nozzles with caps will be located in the approximate center of 
track with spacing designed to completely wet the underside of the 
vehicle. System density will be a minimum of 0.19 gallon per minute per 
square foot for the design area. Open type deluge heads shall be located 
along the centerline of each track bed and spaced every 7 feet. 

4. Each zone will be 300 feet long. Assuming both a Caltrain and CHSRP 
vehicle are approximately 85-90 feet long, the length of this deluge zone 
will cover at least 3 vehicles. 

5. Flow rates will be determined by assuming two adjacent zones operating 
simultaneously on one track only. 

6. Zones will be manually controlled by switches located in a protected 
cabinets wither at the Platform or Lower Concourse Level that are 
acceptable to the SFFD. Zones will be sequentially numbered and defined 
by track number. Western zones will be controlled by the east end 
switches, eastern zones will be controlled by the west end switches. If 
there is a common zone, in the middle of the track, this zone will be 
capable of operation from both ends of the platform. 

7. Control switches will be located in cabinets at the ends of each platform 
with secure access for fire department personnel only. 

8. Each of the station's under car deluge systems shall be supervised from the 
Fire Alarm Control Panel by means of flow switches.  Each valve will be 
monitored by a separate circuit. 

8.7 Alternate Suppression Systems 
1. Alternate, approved automatic suppressions systems are permitted by 

NFPA 130 where water may not be suitable for the hazard 

2. A water mist system (NFPA 750 - 2006 Edition) or a clean agent 
suppression system (NFPA 2001 - 2004 Edition) will be provided in the 
train control rooms.  
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8.8 Manual Fire Suppression 
1. Fire extinguishers will be provided in accordance with NFPA 10 and the 

California Fire Code. 

8.9 Firefighters Fresh Air System 
1. SFFD Administrative Bulletin 5.07 (effective 10/9/08) requires an air 

replenishment system installed in underground tunnels or pedestrian 
tunnels greater than 150 feet in length. 

8.10 Automatic Fire Detection 
1. Fire alarm and detection systems will be installed in accordance with 

NFPA 72 2002 Edition.  

2. Fire Alarm Control Panel will be provided in the Fire Control Room and 
annunciator panels will be provided at select locations throughout the 
building approved by the fire official. These are indicated on the fire alarm 
drawings. 

3. Smoke Detection 

 Where doors on hold-opens are installed, spot- type smoke detectors 
will be installed.  

 A smoke detector will be installed on any door which will activate the 
closing devices on all doors in the exit enclosure at all levels. 

 Where a damper is installed within a duct, a smoke detector will be 
installed in the duct within 5 feet of the damper with no air outlets or 
inlets between the detector and the damper.  

 In the main return air and exhaust air plenum of each air-conditioning 
system having a capacity greater than 2,000 cubic feet per minute, 
smoke detectors will be located in a serviceable area downstream of 
the last duct inlet.  

 At each connection to a vertical duct or riser serving two or more 
stories from a return air duct of plenum of an air-conditioning system, 
smoke detectors will be provided. 

 In elevator machine rooms and in elevator lobbies, smoke detectors 
will be provided. 

4. Heat Detection 

 Automatic heat detectors will not be required but may be used as 
desired. 

5. Zoning 

 Fire alarm system will be divided into zones. Each zone will not 
exceed 25,000 square feet and the length of any zone will not exceed 
300 feet in any direction. 
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 Each floor of a building will be considered as a separate zone. Multiple 
zones can be used  

 Each section of floor of a building that is separated by horizontal exits 
will be considered as a separate zone. 

8.11 Occupant Notification 
The occupant notification and evacuation zones will be coordinated with the 
building evacuation plan. Notification appliances will be controlled based on 6 
zones. Each zone will be established based on site specific needs. Refer to Figure 
11 for description of the notification zones. The zones are defined as follows:  

 Zone 1 will consist of the train platform level and lower concourse level.  

 Zone 2 will consist of retail/restaurant areas in Sectors A and B at Grade 
and Second level.  

 Zone 3 will include the Bus Deck level and the Grand Hall.  

 Zone 4 will be the Roof Park. 

 Zone 5 will be the Inter City Bus Facility 

 Zone 6 will consist of the Bus plaza at Grade and office areas at Second 
Level in Sector D. 
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Figure 11: Alarm Notification Zone Diagram 

The following zones will be evacuated based on the respective fire locations as 
recommended in Table 10.  There is no specific code requirement for evacuation 
zoning.  It is recommended that the fire alarm contractor review this 
recommended sequence with the SFFD before finalizing. 
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Table 10: Notification/evacuation zone activation based on fire location 

8.11.1 Alarm Notification Appliances 
1. Visible alarm notification appliances will be provided in public use area 

and common use areas including, but not limited to the following: 

 Restrooms, locker rooms, dressing rooms 

 Corridor system 

 Auditoriums, dining rooms, cafeterias 

 Occupied rooms where ambient noise impairs hearing of the fire alarm 
– kitchens, laundry areas, central sterilization, mechanical equipment 
rooms 

 Lobbies including elevator lobbies 

 Meeting rooms – conference rooms, waiting rooms, reception 
rooms/areas, lounges 

 Office rooms/areas 

2. Visible notification should be incorporated into the way finding facilities 
as much as possible. That is, visible notification devices should be located 
near wayfinding facilities where possible. Mass notification is not 
currently in the design.  

8.11.2 Emergency voice/alarm communication system 
1. Emergency voice alarm communication systems will be provided 

throughout the building. While the code permits the exclusion of voice 
alarm from the office spaces (i.e. Sector C Level 2), fire speakers will be 
provided for these areas to simplify the approach as discussed in an email 
by WSP F+K dated 8/1/11. 

2. Emergency voice/alarm communication systems will be installed in 
accordance with NFPA 72 2002 Edition. 

Fire/Incident Location Zones Evacuated 

Train Platform or Lower Concourse 
(Zone 1) 

Zone 1, Zone 2 (Ground), Zone 3(Ground), Zone 5 

Bus Deck (Zone 3) Zone 3, Zone 4, Zone 2, Zone 6   

Zone 3 (Ground) Zone 3, Zone 1 (Lower Concourse) 

Bus Plaza (Zone 6) Zone 6 

Second Level Office (Zone 6) Zone 6, Zone 3 

Roof Park (Zone 4) Zone 4, Zone 3, Zone 2 (Ground), Zone 6 (Ground)  

Zone 2 (Ground) Zone 2, Zone 1 (Lower Concourse) 

Zone 2 (Second Level) Zone 2, Zone 3 
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3. The fire alarm occupant notification system will be incorporated with the 
building PA system for large volume spaces such as the Great Hall, Bus 
Deck, Lower Concourse, and Train Platforms. Refer to RFLE #5 in 
Section 3.1.5 for further information. 

4. Emergency voice/alarm communication systems will be provided with an 
emergency power source. 

5. The operation of any automatic fire detector or sprinkler water flow device 
will automatically sound an alert tone followed by voice instructions. 

6. Speakers will be provided throughout the building by paging zones which 
are elevator groups, exit stairways, each floor, and areas of refuge as a 
minimum. These zones are in addition to the occupant notification zones. 

7. A manual override for emergency voice communication will be provided 
on a selective and all-call basis for all paging zones. 

8. Emergency voice/alarm communication system will also have the 
capability to broadcast live voice messages through paging zones on a 
selective and all-call basis. 

9. Emergency alarm reporting devices (i.e. emergency telephone boxes) will 
be located on passenger platforms and throughout the stations such that the 
travel distance from any point in the public area to one of these devices 
will not exceed 328 feet or 295 feet, respectively. 

8.11.3 Park Level Notification 

Park Level audible and visual occupant notification is required, however, the Fire 
Alarm Code provides inadequate design direction for such spaces, leaving the 
strategy to be worked out between the fire alarm designer and the authority having 
jurisdiction.  The fire alarm design engineer is responsible for coordinating the 
design strategy with the authorities.  This task should be performed before the 
bidding process. 

8.11.4 Public Address System 
1. At this stage in the design, a combined PA/FA system will not be provided 

for the high ceiling, high noise spaces of the TTC (Grand Hall, Bus Deck, 
Lower Concourse, and Train Platforms).  Refer to Section 3.1.5 of this 
report for more details regarding RFLE #5 

9 Emergency Ventilation Systems 

An Emergency Ventilation Report will provide details of the systems for the Bus 
Deck and the Below Grade Train Station that will be provided under separate 
cover. The following is a summary of the proposed systems. 
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9.1 Bus Deck 
1. An emergency ventilation system will be provided at the Bus Deck Level 

as required by NFPA 130.  

2. The system will be a “mechanically assisted” smoke control system. The 
system will be designed in accordance with the requirements in the Bus 
Deck Emergency Ventilation report and installed in accordance with the 
requirements of NFPA 130 Chapter 7. 

3. The system will consider a credible 35MW bus fire at the bus deck and the 
effect that wind and sprinklers will have on the performance of the system. 

4. The emergency ventilation system will provide a tenable environment in 
accordance with NFPA 130. 

5. The emergency ventilation system will be capable of reaching full 
operation within 180 seconds. 

6. The system will be capable of operation for a minimum of 1 hour per 
NFPA 130 section 7.1.4. 

9.2 Below grade Train Station 
1. An emergency ventilation system will be provided in the below grade train 

station. The system will be designed in accordance with the requirements 
in the Train Station Emergency Ventilation report (still to be reviewed by 
the SFFD) and installed in accordance with the requirements of NFPA 130 
Chapter 7. 

2. The emergency ventilation system will provide a tenable environment in 
accordance with NFPA 130. 

3. The emergency ventilation system will be capable of reaching full 
operation within 180 seconds. 

4. The system will be capable of operation for a minimum of 1 hour per 
NFPA 130 section 7.1.4. 

5. The emergency ventilation system will accommodate the maximum 
number of trains that could be between ventilation shafts during 
emergency. 

6. At Lower Concourse Level, smoke reservoirs will be required as part of 
the emergency ventilation system. The smoke reservoirs will be created 
using vertical downstands (automatic drop down) at Gridlines 19 and 25. 
The downstands will be of non-combustible construction and extend from 
the ceiling to 12ft above the floor surface.  
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10 Emergency and Standby Power 

10.1 Standby Power 
1. A standby power system will be provided in accordance with the 

California Electrical Code. 

2. A fuel supply, sufficient for 8 hours full demand operation, will be 
provided. 

3. The standby power system will pick up its connected loads within 60 
seconds of failure of the normal power supply 

4. Standby power load will be provided for: 

 Elevators 

 Smoke control system for the train facility emergency ventilation 
system 

 Accessible means of egress elevators 

10.2 Emergency Power 
1. An emergency power system will be provided in accordance with SFBC 

Chapter 27 and the California Electrical Code. 

2. The emergency power system will have a capacity and rating sufficient to 
supply the equipment listed Section 10.2.5. 

3. A fuel supply, sufficient for a minimum of 8 hours full demand operation 
(dictated by the fire pump) will be provided per 2007 California Electrical 
Code and SFBC Chapter 27.  

4. The emergency power system will pick up its connected loads within 10 
seconds of failure of the normal power supply. 

5. Emergency power load will be provide for the following: 

 Emergency voice/alarm communication systems 

 Fire pump (8 hours supply will be provided) 

 Fire alarm systems 

 Automatic fire detection systems 

 Elevator car lighting 

 Means of egress lighting and exit sign illumination 

 Protective signaling systems 

 Fire Command Center 
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11 Elevators 

11.1 Shaft Protection. 
1. All elevator hoistways will be of 2-hour construction. 

2. All elevator doors will provide 1½ -hour opening protection. 

3. 1 ½-hour rated fire-smoke curtains maybe used to serve as hoistway door 
opening protection. The fire curtains will be installed in accordance with 
ICE ES AC 77. Refer to RFI #2 

11.2 Venting. 
1. Elevator shafts will be vented to the atmosphere. Dampers will be 

provided over the over the hoistway vent openings. Hoistway vent 
dampers will open upon activation of any elevator lobby smoke detector 
serving the associated shaft. 

2. Controls and status for the elevator hoistway vents will be provided on the 
smoke control panel. 

3. The vent area will be at least 3.5% of the shaft area with at least three 
square feet per elevator. 

4. Each hoistway will be vented independently of other hoistways. 

5. Hoistways will not be vented through the elevator machine rooms. 

6. Machine rooms will be zoned separately from the elevator shafts, and 
conditioned in accordance with Section 3006.2 of the Code. 

11.3 Elevator Lobbies. 
1. Elevator lobbies will be provided in accordance with Section 707.14.1. 

Section 707.14.1 requires an enclosed elevator lobby where an elevator 
shaft enclosure connects more than two stories in Group A occupancies.  

2. Elevators will open into a 1-hour rated lobby at all levels, separated from 
the remainder of the building, including corridors and other means of 
egress, by walls extending from the floor to the underside of the fire-
resistive floor or roof above.  

3. In lieu of an enclosed elevator lobby the following are permitted:  

 Smoke Guard or similar will be provided in accordance with Exception 
7 of Section 707.14.1. 

 Additional doors will be provided at the hoistway openings in 
accordance with Exception 3 of Section 707.14.1. 

 Refer to RFI #2 (See Section 3.2.2).  
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4. Enclosed elevator lobbies are not required at the ground level in 
accordance with Exception 1 of Section 707.14.1. 

5. Elevator lobby doors will be 20-minute fire-rated “S”-labeled assemblies 
and will be automatic-closing by magnetic release, actuated by smoke 
detection.    

6. Each elevator lobby/landing will have a smoke detector(s) installed within 
its/their listing(s). Smoke detectors maybe eliminated for elevator landings 
that open to an exterior space, only if those landings are not provided with 
a ceiling, roof or other type of overhead shelter. Heat detectors are 
typically provided, in lieu of, smoke detectors in these types of exterior 
spaces. 

7. Combination fire/smoke dampers will be installed at duct penetrations 
through the lobby walls. 

8. With elevators under normal or standby power, activation of a lobby 
smoke detector will cause automatic recall of all elevators serving that 
bank.  The cabs will return non-stop to Ground.  If detection occurs at 
Ground, elevators will recall to Second. Once recalled, the elevators will 
be under manual control only. 

9. Manual controls for elevator recall will be provided at the main elevator 
lobby at Ground Level. 

11.4 Manual Overrides 
1. A three-position (on/off/bypass), key-operated switch will be provided at 

the primary recall level for each elevator for emergency override. 

2. A three-position (on/off/hold), key-operated switch will be provided inside 
each elevator cab. 

3. Elevator keys will be provided for Fire Department use in case of 
emergency in a lockable cabinet in the Fire Command Center. 

4. The elevator override controls will be provided in the Fire Command 
Center. The interface must be suitable for responding personnel. 

11.5 Accessible Means of Egress Elevator 
1. At least one elevator will be provided as an accessible means of egress.  

2. The elevator will be accessed from an elevator lobby which is designated 
as an area of refuge.  

For the design of areas of refuge, refer to Section 7.19 of this report. 
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12 Fire Department Operations 

12.1 Fire Apparatus Access 
1. A vertical clearance for fire apparatus will be more than 13 feet 6 inches. 

2. Fire apparatus access will be more than 20 feet of unobstructed roadway. 

3. A turnaround for all dead-end fire access roads will be more than 80 feet 
and a minimum radius of 40 feet. 

12.2 Site Fire Flow 
1. SFFC Table B105.1 requires a flow of 5,000 gpm for 4 hours. 

2. SFFC Section B105.2 allows a 75% reduction in a sprinklered building or 
a minimum of 1,500 gpm where approved by the fire department. 

3. Resulting fire flow is 1,500 gpm for 4 hours. 

12.3 Fire Command Center 
1. A fire command center (FCC) will serve as a central staging post for the 

entire facility.  The location of the FCC will be coordinated with the 
location of the main FDC and will be approved by the fire department.  
This location is at the corner of Natoma and 1st. 

2. The size of the room provided is a minimum of 400 ft². 

3. The FCC will comply with NFPA 72 and will include, but is not limited to 
the following: 

 The emergency voice/alarm communication system unit 

 The fire department communications unit 

 Two way FW radio communications 

 Fire detection and alarm system annunciator unit 

 Supervisory Control And Data Acquisition (SCADA) system 

 Annunciator unit visually indicating the location of the elevators and 
whether they are operational 

 The fire-fighter’s control panel for the emergency ventilation system 
installed in the below grade train station. 

 Controls for unlocking stairway doors simultaneously (if locks are 
provided) 

 Sprinkler valve and water-flow detector display panels 

 Emergency and standby power status indicators 

 A telephone for fire department use with controlled access to the 
public telephone system 
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 Fire pump status indicators 

 Schematic building plans indicating the typical floor plan and detailing 
the building core, means of egress, fire protection systems, fire-
fighting equipment and fire department access 

 Worktable 

 Generator supervision devices, manual start and transfer features 

 Public address system LSI unit 

4. The ventilation systems at adjacent tunnels and stations shall be permitted 
to be omitted from the controls of the fire command center. 

13 Operation and Maintenance 

The following is as summary of the operational and maintenance issues that were 
conditions as part of the fire life safety strategy and fire engineering analyses. 
These measures will need to be implemented into a Operation and Maintenance 
(O&M) manual prior to occupation. 

13.1 Roof Park 
The proposed operating hours of the Park are between sunrise and sunset; these 
could change at the discretion of the Transbay Joint Powers Authority (TJPA). It 
is proposed that the Park will have security monitoring at all times via CCTV and 
other means such as security guards. It is recognized that a special event, concert, 
or catered function in the Park will draw large crowds, but not of the magnitude 
that would result in the maximum occupant load. Additional crowd control could 
include controlled access at all the entrances during special events via security 
control and ticket-access-only. It is the intent that the TJPA will develop 
operational procedures for the Park to address these scenarios and will be 
incorporated into an overall building management strategy. 

13.2 Grand Hall 

All retail kiosks in the Grand Hall must be restricted to a 12’ x 12’ plan area and 
be separated from any adjacent kiosks by 12ft. Also, retail kiosks must be 
separated from the light column structure as specified in Figure 12 to Figure 14. 
The retail kiosks must be limited to a fuel load size of 5MW. Typical kiosks 
examples that satisfy a 5MW limit are sunglass huts, newsstands, coffee stands, 
sandwich stands, etc. All proposed kiosks must be reviewed by a qualified fire 
protection engineer prior to use.  
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Figure 12: Illustration of kiosk separation distances required 
at Ground Level to allow light columns to remain 
unprotected 

Figure 13: Illustration of kiosk separation distances 
(transverse direction) required at Bus Deck Level to 
allow light columns to remain unprotected 

 

 

 

Figure 14: Illustration of kiosk separation distances 
(longitudinal direction) required at Bus Deck Level to allow 
light columns to remain unprotected 
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Reference Material and Reports
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A1 List of Reference Material 

1 Request for Local Equivalency #1: Application of NPFA 130 for the bus deck 

2 Request for Local Equivalency #2: Application of NFPA 130 in lieu of SFBC Section 433 
for the below grade train facility 

3 Request for Local Equivalency #3: Structural Fire Engineering 

4 Request for Local Equivalency #4: Exterior Opening Protection and Fire Spread  

5 Request for Local Equivalency #5: Public Address System used for Fire Alarm Paging  

6 Request for Local Equivalency #6: Fire Fighter Fresh Air - WITHDRAWN 

7 Request for Local Equivalency #7: Park Stair Pressurization 

8 Request for Interpretation #1: Roof Park Occupant Load and Egress Facilities 

9 Request for Interpretation #2: Elevator Lobbies and Hoistway Openings  

10 Request for Interpretation #3: Bus Deck Sprinkler System 

11 Request for Interpretation #4: Emergency Stretcher Elevator 

12 Request for Interpretation #5: Enclosed Mezzanine 75 feet Above Lowest Level of Fire 
Department Access 
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Request for Local Equivalency for Alternate Design of Construction 
Under Sections 104A.1 and 104A.2.8 of the 

2007 San Francisco Building Code and 
Section 111 of the 2007 California Building Code 

 
Transbay Transit Center, San Francisco 

Local Equivalency # 3 
 

Performance Based Structural Fire Engineering 
 

Building Description 

The Transbay Transit Center (TTC) project replaces the existing Transbay Terminal at First and Mission St. 
with a modern 3-story (70 foot high), 1 million square foot regional transit hub located in downtown San 
Francisco. The above-grade levels contain two levels of assembly/retail/office space, a Bus Deck Level and a 
Roof Park Level of approximately 5.4 acres. The above-grade portion of the building serves as the transit hub 
for San Francisco Bay Area bus services, such as AC Transit, Muni, Golden Gate Transit, and Greyhound.  
The building also has two below-grade levels that are expected to serve Caltrain and the future California 
High Speed Rail network. 

 

Figure 1: Building section through the Grand Hall 

The superstructure of the TTC building is primarily a steel-frame with composite floors and a perimeter, 
external steel braced system that supports both gravity and lateral forces. The structure is comprised of the 
following main components: 

 Framework of steel primary and secondary beams 

 Composite concrete and metal deck floors 

 Internal vertical steel columns 

 Light column structure (Grand Hall only) 

 Perimeter, external steel braced frame structures (consisting of V-columns and braces), referred to as 
“basket columns,” which contain eccentrically braced frames (EBFs) 

 Transverse steel special moment frames (SMFs) 
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Code Requirement 

Table 601 of the 2007 San Francisco Building Code (SFBC) defines the structural fire protection requirements 
for the specific structural elements based on the building type. 

As TTC is a Type IB building, the prescriptive fire resistance rating requirements are as follows:  

 Structural frame = non-combustible, 2 hours 

 Bearing walls = non-combustible, 2 hours 

 Floor construction = non-combustible, 2 hours 

 Roof construction* = 1 hour 

 Grand Hall structure = non-combustible, 2 hours 

 External braced structure = 2 hours 

*Note: The Park Level is considered a floor as it serves publicly occupied space.  

 

Code Intent 

The fire resistance requirement for the structure is intended to provide stability and fire separation such that 
building occupants can evacuate safely and fire fighters can conduct fire fighting activities in a credible fire 
event.  

Equivalency 

Under Sections 104A.1 and 104A.2.8 of the 2007 San Francisco Building Code and Section 111 of the 2007 
California Building Code a performance-based structural fire engineering assessment, through a Request for 
Local Equivalency (RFLE), was conducted to determine an engineered level of fire protection for select 
elements of the TTC superstructure.  

The specific elements of the TTC structure that were examined are as summarized in Table 1. 
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Table 1: Structural elements where structural fire engineering (SFE) is proposed 

Element/Location Description 

Basket V-Columns 

 

 
 2-hour fire proofing is required per SFBC. 

 
 An SFE analysis is proposed to define an appropriate level of 

fire protection for the structure based on an assessment of the 
credible fire scenarios that occur in/around the structure (such 
as a retail fire, delivery truck fire, etc.) and the actual load 
level in the fire limit state. The aim is to meet the intent of the 
code for fire life-safety.   
 

Grand Hall (Light Columns)  

Grid 19-25 

 
 

 
 2-hour fire proofing is required per SFBC. 

 
 The Grand Hall area of the building is a high volume, high 

ceiling space, circulation area with a limited or definable fire 
load. 
 

 An SFE analysis is proposed to demonstrate that standoff 
distances from potential fuel loads in the Grand Hall space to 
the light column structure is sufficiently far, such that fire 
protection will not be required for the light columns. 

 
 Note: Due to the close proximity to a potential 20MW train 

fire at Platform Level and the difficulties with restricting fuel 
loads at Lower Concourse, the light column structure at these 
levels will be protected with either a UL listed product or 
concrete-infill.  

Diagonal Braces - Bus Deck Level 

 

 
 2-hour fire proofing is required per SFBC. 

 
 A whole frame thermo-mechanical analysis of the structure is 

proposed to define an appropriate level of fire protection for 
the diagonal braces at the Bus Deck Level given the actual 
load level in the fire limit state and a 35MW bus fire scenario. 
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In general, the fire protection strategy for the elements identified in Table 1 are proposed to be based on a 
performance-based analysis of the actual structural elements or systems in real fire scenarios. This involves 
the evaluation of realistic fire scenarios, heat transfer analysis from the design fires to the structural elements 
in question, and the quantification of the structure’s response for the duration of the fire. 

In this way, the fire protection of the structure is specifically engineered for the actual building geometry, 
structural systems, applied loading conditions and fire exposures. This is in contrast to the prescriptive 
requirements, where, the actual fire hazards and response of the structure to the fire is not quantified or 
explicitly understood, and may be potentially unsafe.    

The aim of the proposed approach is to deliver a structure that provides an equivalent level of safety for 
occupants and emergency services in a credible fire event that meets the intent of the SFBC for stability and 
compartmentation. 

Justification 

The detailed calculations and justifications are presented in a two volume report: 

 Volume #1 – presents a single element structural fire analysis of the external steel braced frames from 
Ground to the Second Level (i.e. V-columns) and the “light” columns in the Grand Hall of the TTC.  

 Volume #2 – presents a whole-frame structural fire analysis of the diagonal braces of the perimeter 
steel braced frame and the perimeter gravity columns at the west and east ends of the structure at the 
Bus Deck Level.  

Together Volume #1, Volume #2 and the “Design Fire, Input Data, and Modeling Assumptions” report form 
the RFLE #3. The following figures summarize the proposed engineered fire protection strategy based on 
these reports. 

Enclosed at the end of this request form are amendments to the Volume #1 Final Report dated November 
2010, based on the comments received at the meeting dated 01/26/2011.  
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Engineered Fire Protection Strategy of V-columns and Light Columns – Plan View 

 

 

 

Ground 

Second Level 
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Engineered Fire Protection Strategy of Diagonal Braces – Plan View 

 

 

 

 

 

 

 

 

 

Bus Deck Level 
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Engineered Fire Protection Strategy of External Steel Braced Frame and Bridge Structures – Elevation View 
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Engineered Fire Protection Strategy of Light Columns – Elevation View 
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No. ITEM DISCUSSION ACTION DATE 
 
1.0 
 

 
Purpose of Meeting  

  
The purpose of the meeting was to review SFDBI / SFFD final comments to Final SFE Report. The Peer 
Review Panel has already issued a letter of approval. 

INFO  

1.1 Street Crossing Braces SFDBI / SFFD noted that the color diagram submitted by AAI that summarizes the different fire protection 
solutions to structural steel (Sheet A1-8651) indicated that the structural braces shown at the street 
crossings are also in-filled with concrete, same as the basket columns; however the report does not mention 
them or the need for fire protection. 
 
Arup agreed to revise the report to indicate that such structural members will require fire protection. 

Arup Feb. 2, 2011 

1.2 Light Column  Arup presented and reviewed the fire protection strategy for the light columns. The light column is a 
structural element that spans six levels of the TTC. 
 
According to the report the light columns at the Platform Level are to be fireproof with a 2-HR UL approved 
system, because of the close proximity of a potential train fire to the light column structure. The remaining 
levels of the structure are not fire- protected, albeit restrictions were placed at the Lower Concourse through 
Bus Deck Level. Within a distance of 10’ from the steel structure, no combustible materials of any kind or 
kiosk may be placed. It was also noted that these restrictions would be part of the O&M manual of the facility. 

INFO  

1.2.1 Light Column - Report Revision The SFDBI / SFFD stated that placing a fuel load restriction from the light column structure would not be a 
robust solution over the life of the building and that a physical barrier (e.g. rail) or architectural separation 
(e.g. floor separation or void) would provide an acceptable solution. 
 
Arup indicated that the light column structure at Ground to Bus Deck level is provided with various physical 
separations (e.g. hand rail, glass barrier, etc) from any potential fuel loads or kiosks. Arup and AAI agreed to 
provide drawings highlighting the location of the physical barriers and the separation distances from the 
barriers to the light column structure that are sufficiently large to permit the light columns to be left 
unprotected (at these levels).  No objection was offered by SFDBI/SFFD/Peer Reviewers.  
 
However, at Lower Concourse Level Arup indicated that a permanent physical barrier is not provided from 
any potential fuel loads to the light column. Arup indicated that at Lower Concourse a permanent physical 
barrier would not be necessary to keep fuel loads away from the light column structure, as any barrier would 
impede the flow of passenger traffic and functional use of the space. SFDBI/SFFD were not in agreement 
and requested a more robust fire protection strategy for the light columns at this level (i.e. Lower Concourse 
Level) 
 
Arup and AAI agreed that the light column steel structure at Lower Concourse could be protected with infill 
concrete similar to that provided at Train Platform Level. SFDI / SFFD felt that this would be an acceptable 
solution. Arup/AAI to coordinate with the structural engineer.  

Arup / AAI Feb. 2, 2011 
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1.3 Other Comments The SFDBI / SFFD stated that there were other miscellaneous paragraphs within report that required 
clarification 

INFO  

1.3.1 Report Page 42 Sec 5.2.3 Arup to add figures that are missing ARUP Feb. 2, 2011 
1.3.2 Report Page 40 Figure 37 Arup to remove the statement, “5MW or larger” from the fire protection diagrams for the light column 

structure 
ARUP Feb. 2, 2011 

1.3.3 Report Appendix C – Criteria 
memo 

In the background of Section 2: 
Standard fire resistance in the memo issued Arup issued to AHJ; “Strength of Material… 

ARUP Feb. 2, 2011 

1.3.4 Report Page 39   Summary of all results. Make sure it coordinates with sheet A1-8651 ARUP Feb. 2, 2011 
1.4 Final Documents Arup to issue page and cover letter by February 2, 2011 ARUP/AAI Feb. 2, 2011 

End of Action Notes. 
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Summary of Results 

         The findings and recommendations of the study are summarized as follows: 

Structural System Results Fire Protection Requirements 

V Columns 

 

Gridlines 1 – 17 (Ground and 2nd Level),  

and 27– 34 (2nd level only) 

 

 
Ground Level 

Second Level 

 Analysis of a range of fire scenarios that 
could occur internal and external to the 
building has shown that external flames 
projecting from retail and office fires at the 
Ground and Second Level would likely engulf 
between 1 – 8 basket column units 
depending on the size of the retail/office 
compartment.   

 The single element analysis showed that if 
the V-columns were not protected, they 
would not have sufficient capacity to resist 
the applied loads when exposed to external 
flames from a retail fire at the Ground and/or 
Second Level. Failure is defined as being 
unable to carry their applied load. 

 All basket columns between Gridlines 1 – 17 and between 
Gridlines 27 – 34 (Second Level only) require 2-hour fire 
protection. This includes the bridge structures over 1st and 
Fremont Street. See Figure 2. 

 The 2-hour fire resistance will be achieved by filling the V-
columns with plain, light weight concrete with carbonate 
aggregate. Reinforcement will not be required for the concrete 
infill due to the inherent robustness of the structure with the 
loss of 2 V-columns and a vertical column. The structure’s 
robustness in fire has been demonstrated in a progressive 
collapse analysis. This approach has been agreed with the 
Peer Review Panel in a meeting dated May 27th, 2010. Details 
of the progressive collapse analysis are available in the 
Design Development Blast Resiliency Assessment Report 
dated February 2010. 

 Refer to Figure 1 for external basket column locations. 

 



  

Transbay Joint Powers Authority Transbay Transit Center
Request for Local Equivalency #3 - Structural Fire Engineering (Volume #1)

 
 

Q:\132241\4 INTERNAL PROJECT DATA\4-05 REPORTS & 
NARRATIVES\FIRE\LOCAL EQUIVALENCY AND INTERPRETATION\RFLE 3 - 
STRUCTURAL FIRE ASSESSMENT\VOLUME #1 - SINGLE ELEMENT 
ANALYSES\VOLUME #1 - STRUCTURAL FIRE ASSESSMENT - SINGLE 
ELEMENT ANALYSES FINAL.DOC 
  

Page ii Arup North America Ltd
Final    November 16, 2010

 

Structural System Results Fire Protection Requirements 

V Columns 

 

Bus Plaza (Ground Level) 
 Gridlines 27– 34 

 
Ground Level 

 Due to the close proximity of the basket 
columns to the single-deck, double-deck, and 
articulating buses within the Bus Plaza it is 
likely that several basket V-columns could be 
engulfed in flames simultaneously.  

 Based on a structural fire assessment of the 
load-bearing capacities of the V- columns 
filled with plain, lightweight, carbonate 
concrete in the fire limit state, an inherent fire 
resistance of 2-hours can be achieved 
without any additional external fire protection. 

 

 All basket columns located within the bus plaza between 
Gridlines 27 – 34 (Ground Level to the underside of the Bus 
Deck Level slab) will require 2-hour fire protection. This 
includes the braces supporting the bridge structure over and 
Fremont Street. See Figure 2. 

 The hollow steel members will be filled with plain, light-weight, 
carbonate concrete to achieve an equivalent 2-hour fire 
resistance. Reinforcement will not be required for the concrete 
infill due to the inherent robustness of the structure with the 
loss of 2 V-columns and a vertical column. The structure’s 
robustness in fire has been demonstrated in a progressive 
collapse analysis. This approach has been agreed with the 
Peer Review Panel in a meeting dated May 27th, 2010. Details 
of the progressive collapse analysis are available in the 
Design Development Blast Resiliency Assessment Report 
dated February 2010. 
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Structural System Results Fire Protection Requirements 

V Columns 

 

Grand Hall (Ground and 2nd Level) 

Gridlines 19–25 

Ground Level 

 For the range of fire scenarios that could 
occur internal and external to the building, the 
governing fire scenario for the V-columns 
adjacent to the Grand Hall is a delivery truck 
fire along the external perimeter of the 
building, as bus traffic is not permitted along 
Natoma St. to the south and Mission Square 
is pedestrian space to the north. 

 Based on a conservative 25MW delivery 
truck fire along the longitudinal and lateral 
façade of the Grand Hall the analysis has 
shown that the V-columns will have sufficient 
capacity without any applied fire proofing 
when exposed to a delivery truck fire. 

 The V-column members between Gridlines 19 – 25 will not be 
fire protected (i.e. bare steel).  

 Refer to the Critical Design Requirements Section for 
other structural details required by this analysis. 

 

Diagonal Braces 

  

(Bus Deck Level) 

 

 For the Bus Deck Level, the single element 
analysis has shown that if both non-brace 
and brace elements are not provided with fire 
protection, they would NOT have sufficient 
capacity to resist the applied loads when 
exposed to a localized, steady state bus fire 
(both double-decker and single-deck buses).  

 

 Refer to Volume #2 of the RFLE #3 for the fire protection 
strategy for the diagonal elements at Bus Deck Level  
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Structural System Results Fire Protection Requirements 

Light Columns   

(Grand Hall) 

 

 

 

Ground Level 

 The most severe fire scenario that could 
affect the light columns in the Grand Hall and 
Lower Concourse is a localized retail kiosk 
fire.  

 The analyses have shown that if the kiosk is 
located more than 10’ horizontally and 21’-4” 
vertically from the light column structure, then 
the light column structure will have sufficient 
capacity to resist the applied loads. 

 At Train Platform Level, the light columns 
could be directly engulfed in flame from a 
20MW train fire. Thus, the light columns at 
this level will require 2-hour fire protection.  

 

Light Columns at Train Platform and Lower Concourse Level 

o Based on the close proximity of the light columns to a 
potential train fire scenario, 2-hour fire protection is required at 
the Train Platform Level. This will be achieved by filling the 
tubes with light-weight, carbonate concrete.  

o At the request of DBI and SFFD in a meeting dated 1/27/2011, 
the light columns at Lower Concourse Level will be filled with 
light-weight carbonate concrete to achieve a 2-hour fire 
resistance. See meeting notes for details. 

Light Columns at Ground to Bus Deck Level 
o The light columns from Ground to Bus Deck Level will not be 

fire protected (i.e. bare steel).    

o Physical barriers such as a hand rail/parapet wall (Ground 
Level) and a glass enclosure (Bus Deck Level) will provide the 
required separation distances from the light column elements 
to any potential fuel loads at these levels. (See Figure 4 – 
Figure 6). 

o The retail kiosks/fuel packages within the Grand Hall will be 
limited to a plan area of 114 ft² and separated from adjacent 
kiosks by 12ft. The kiosks will be limited to 500kW/m2 of fuel 
load such as newsstands, sunglass huts, sandwich stands, 
etc.  

o Refer to the Critical Design Requirements Section for 
other structural details required by this analysis.  
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Engineered Fire Protection Strategy 

External Steel Braced Structure and Light Columns in Grand Hall 

  

                                                    

  
 

Figure 1:  Engineered fire protection strategy per level for the V columns, diagonal braces and columns located in the Grand Hall  

Ground 

2nd Level 

Bus Deck  

The bridge structures over 1st and 
Fremont Streets will be concrete filled to 
achieve a 2-hour rating. See Figure 2 
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 Bridge Structures (Elevation View) 

 

Figure 2: Fire protection strategy for the bridge structures located over 1st and Fremont Street  

 

The bridge structure over 1st and 
Fremont Streets will be concrete 
filled to achieve a 2-hour rating. 
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 Light Column Structure (Elevation View) 

  
Figure 3:  Engineered fire protection strategy for the light columns located in the Grand Hall  
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Critical Design Requirements  

The following requirements form the basis of the engineered fire protection strategy presented in this report. Without the implementation of these requirements the 
analysis within this report is invalid. These are as follows: 

Structural Requirements 

• All structural steel pipes (V-columns and diagonal braces) will have a yield strength of 50ksi [345N/mm²] per 50% DD structural drawings, dated 8/31/09. 

• All steel basket V-column elements will have section properties based on 100% DD structural drawings, dated 2/6/10. The steel hollow tubes for the V-columns 
should be no smaller than 32” diameter.  

Fire Protection Requirements 

• Where concrete infill is used to achieve 2-hour structural fire resistance for the external braced elements, the concrete shall be normal or light weight concrete 
with carbonate aggregates and a compressive strength of 4ksi [28N/mm²]. 

• The concrete-filled hollow sections shall be provided with steam vents to minimize the buildup of steam pressures and the effects of concrete spalling. The 
vents shall be no less than ½ -inch ± 1/12 inch in diameter, and located at the top and bottom of each story placed symmetrically on opposite wall sides (4 per 
elevation section) [19]. The vertical spacing shall be no more than 10-12ft. These vent holes must remain open and unobstructed (uncovered) during service.  

• The steam vents should not be painted, sealed or covered in any way. These requirements should be included in the O&M manual. Note: Prior to the issuance 
of the Certificate of Occupancy, Arup will conduct an onsite verification of the vents and issue a special inspection report per relevant aspects of Section 1704 
of the SFBC. 

• Connections throughout the building should be protected to the highest fire rating of any element they are attached to. This will be achieved using best practice 
in accordance with the SFBC. Bolts need to be protected. 

• All beams connected directly to internal columns require 2-hour fire protection. This is based on the assumption that the temperature rise in protected beams 
will be limited to 593°C over 2-hours of the standard fire per ASTM E119.  

• All fire protection thicknesses to structure except as otherwise stated above, should be derived from a UL listed assembly or other tested/approved system.   

Any alterations to the protection standard, limiting temperature requirements, structural arrangement, or structural section sizes assumed in this work, would require 
review to determine if the alteration falls outside the limits of the analysis.  

Fuel Load Restrictions in Grand Hall 

• All retail kiosks in the Grand Hall must be restricted to a 12’x12’ plan area and be separated from any adjacent kiosks by 12’.  

• The retail kiosks must be limited to a fuel load size of 5MW. Typical kiosks examples that satisfy a 5MW limit include sunglass huts, newsstands, coffee 
stands, sandwich stands. All proposed kiosks must be reviewed by a qualified fire protection engineer prior to use. 
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• Retail kiosks must be separated from the light columns as specified in Figure 4 to Figure 6. These separation distances are currently provided by physical 
barriers (e.g. hand rail/parapet wall at Ground Level and a glass enclosure at Bus Deck Level) in the current architectural design. 

• The fuel load restrictions specified herein will be included in the Operations and Maintenance Manual for the facility. 

 

Other Requirements 

• The distance from the base of the basket columns to the curb can be no less than 32’ along the longitudinal façade; and no less than 21’ along the transverse 
façade of the Grand Hall block. 

  
Figure 4: Illustration of kiosk separation distances required at Ground 
Level to allow light columns to remain unprotected 

Figure 5: Illustration of kiosk separation distances (transverse direction) required 
at Bus Deck Level to allow light columns to remain unprotected  
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Figure 6: Illustration of kiosk separation distances (longitudinal 
direction) required at Bus Deck Level to allow light columns to remain 
unprotected  
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5 Conclusions  
A performance-based structural fire engineering assessment has been carried out on the 
above ground steelwork of the Transbay Transit Center building. 

As part of this assessment, several credible fire scenarios that could potentially expose the 
steel superstructure of the building have been identified. Thermal and mechanical analyses 
were undertaken to assess the impact of the fires on the structural elements. The results of 
these analyses are summarized as follows.  
Table 20: Summary of all results 

Critical 
elements of 

structure 

Location in the 
building 

Most onerous fire 
scenario 

Can 
Structural 

Elements Be 
Left 

Unprotected
? 

Fire Protection 
Strategy 

External 
Braced 

Structure 

(V-Columns 
and 

Diagonals) 

Ground 
and 2nd 
Level 

Between 
Gridlines 1-

17, and 27-34 
(2nd Level 

only) 

External flames 
projecting from retail 

and office fires at 
Ground and 2nd level 

NO  

Fill hollow steel 
members (V columns) 

with light-weight 
concrete with carbonate 
aggregate to achieve a 

2-hour fire rating 

 

Between 
Gridlines 27-
34 (Bus Plaza 

grade level 
only) 

Localized bus fire NO 

Fill hollow steel 
members (V columns) 

with light-weight 
concrete with carbonate 
aggregate to achieve a 

2-hour fire rating 

Between 
Gridlines 19-

25 
Delivery Truck fire YES Protection not required 

Bus 
Deck Entire Level Localized bus fire YES See Volume #2 of the 

RFLE#3  

Light 
column 

structure 

Train Platform level Train fire NO 

Provide 2-hour fire 
protection. Concrete infill 

will not provide the 
required fire resistance. 

 

Lower Concourse Localized kiosk fire NO 

At the request of DBI 
and SFFD in a meeting 
dated 1/27/2011, light-
weight carbonate 
concrete infill will be 
provided to achieve a 2-
hour fire resistance. 
See meeting notes for 
details. 
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Critical 
elements of 

structure 

Location in the 
building 

Most onerous fire 
scenario 

Can 
Structural 

Elements Be 
Left 

Unprotected
? 

Fire Protection 
Strategy 

Ground, 2nd and Bus 
Deck Level Localized kiosk fire YES 

Protection not required. 
See Critical Design 

Requirements 
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5.1 Proposed Fire Protection Strategy 

 

  

 
 

 
 

Figure 37: Proposed, engineered fire protection for external braced structure (basket columns + diagonals) and Light columns in Grand Hall 

Ground  

2nd Level 

Bus Deck  

The bridge structures over 1st and 
Fremont Streets will be concrete filled to 
achieve a 2-hour rating. See Figure 38
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Figure 38: Fire protection strategy for the bridge structures located over 1st and Fremont Street 

The bridge structure over 1st and 
Fremont Streets will be concrete 
filled to achieve a 2-hour rating. 
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Figure 39:  Engineered fire protection strategy for the light columns located in the Grand Hall  
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5.2 Critical Design Requirements  

The following requirements form the basis of the engineered fire protection strategy 
presented in this report. Without the implementation of these requirements the analysis 
within this report is invalid. These are as follows: 

5.2.1 Structural Requirements 
• All structural steel pipes (V-columns and diagonal braces) will have a yield strength of 

50ksi [345N/mm²] per 50% DD structural drawings, dated 8/31/09. 

• All steel basket V-column elements will have section properties based on 100% DD 
structural drawings, dated 2/6/10. The steel hollow tubes for the V-columns should be 
no smaller than 32” diameter.  

5.2.2 Fire Protection Requirements 
• Where concrete infill is used to achieve 2-hour structural fire resistance for the external 

braced elements, the concrete shall be normal or light weight concrete with carbonate 
aggregates and a compressive strength of 4ksi [28N/mm²]. 

• The concrete-filled hollow sections shall be provided with steam vents to minimize the 
buildup of steam pressures and the effects of concrete spalling. The vents shall be no 
less than ½ -inch ± 1/12 inch in diameter, and located at the top and bottom of each 
story placed symmetrically on opposite wall sides (4 per elevation section) [19]. The 
vertical spacing shall be no more than 10-12ft. These vent holes must remain open 
and unobstructed (uncovered) during service.  

• The steam vents should not be painted, sealed or covered in any way. These 
requirements should be included in the O&M manual. Note: Prior to the issuance of the 
Certificate of Occupancy Arup will conduct on onsite verification of the vents and issue 
a special inspection report per relevant aspects of Section 1704 of the SFBC. 

• Connections throughout the building should be protected to the highest fire rating of 
any element they are attached to. This will be achieved using best practice in 
accordance with the SFBC. Bolts need to be protected. 

• All beams connected directly to internal columns require 2-hour fire protection. This is 
based on the assumption that the temperature rise in protected beams will be limited to 
593°C over 2-hours of the standard fire per ASTM E119.  

• All fire protection thicknesses to structure except as otherwise stated above, should be 
derived from a UL listed assembly or other tested/approved system.   

Any alterations to the protection standard, limiting temperature requirements, structural 
arrangement, or structural section sizes assumed in this work, would require review to 
determine if the alteration falls outside the limits of the analysis.  

5.2.3 Fuel Load Restrictions in Grand Hall (i.e. adjacent to Light Columns)  
• All retail kiosks in the Grand Hall must be restricted to a 12’x12’ plan area and be 

separated from any adjacent kiosks by 12’.  

• The retail kiosks must be limited to a fuel load size of 5MW. Typical kiosks examples 
that satisfy a 5MW limit are sunglass huts, newsstands, coffee stands, sandwich 
stands. All proposed kiosks must be reviewed by a qualified fire protection engineer 
prior to use. 

• The fuel load restrictions specified herein will be included in the Operations and 
Maintenance Manual for the facility. 
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5.2.4 Other Requirements 
• The distance from the base of the basket columns to the curb can be no less than 32’ 

along the longitudinal façade; and no less than 21’ along the transverse façade of the 
Grand Hall block. 

5.3 Retail Kiosk Location Restrictions in Grand Hall 

Retail kiosks must be separated from the light columns as specified in Figure 40 to Figure 
42. These separation distances are currently provided by physical barriers (e.g. hand 
rail/parapet wall at Ground Level and a glass enclosure at Bus Deck Level) in the current 
architectural design. 

 

Figure 40: Illustration of kiosk separation 
distances required at Ground Level to allow 
light columns to remain unprotected 

Figure 41: Illustration of kiosk separation 
distances (transverse direction) required at 
Bus Deck Level to allow light columns to 
remain unprotected  

 

Figure 42: Illustration of kiosk separation 
distances (longitudinal direction) required at Bus 
Deck Level to allow light columns to remain 
unprotected  
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1 Introduction 

At the request of the Structural Fire Engineering Peer Reviewer Panel, this memorandum is intended to highlight 
the performance criteria of the “engineered” fire protection for select steel elements of the Transbay Transit 
Center (TTC) project. This applies to the V-columns from Ground to Second Level, diagonal braces at Bus Deck 
Level and light columns in the Grand Hall. Figure 1 highlights the structural elements where a performance-
based fire protection strategy is proposed.  

All other structural elements will be protected according to the prescriptive requirements of the code (i.e. 
provided with a listed 2-hour fire rated assembly or as prescribed in Chapter 7 of the San Francisco Building 
Code 2007 edition (SFBC)) 

 
Figure 1 - Select structural steel elements assessed in Structural Fire Analysis 

Specifically, the aim of this memo is to provide the Transbay Joint Powers Authority (TJPA) with an 
understanding of the anticipated performance of the structure in a “severe fire” event given a: 

• Code-based or Prescriptive approach (i.e. 2-hour fully protected) 

• Proposed Performance-Based approach (i.e. select bare steel) 

A “severe fire” event is only anticipated if several fire safety features for the TTC fail (i.e. sprinkler system, fuel 
load control, etc.) and fire department response is inhibited or severely delayed.  In the event that any one of 
these features is functional or in-place a severe fire event is unlikely.  
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Both approaches (code-based and performance-based) are designed to satisfy the life-safety intent of the SFBC. 
While both strategies are not specifically aimed at limiting damage, the combined life-safety features of TTC 
(not just the structural fire protection) will contribute to transit operational continuity and property protection. 
That is, the fire safety features of the TTC (automatic sprinkler system, smoke detection system, first aid fire 
fighting, fire fighting services, fuel load control etc) while designed to enable safe egress and limit the spread of 
fire and smoke throughout the building, will also contribute to limiting severe fire events which could impact the 
structure. Regardless of the structural fire protection strategy, these features are important and play a significant 
role to limit any potential transit interruption due to fire. Designing the structure beyond life-safety, specifically 
to limit all property damage and/or transit disruption due to fire would significantly alter the architectural design 
approach.  

However, in the unlikely event that several of these features fail, it is possible that some amount of structural or 
smoke damage could occur in either a code-based approach or the proposed performance-based approach.  

2 Standard Fire Resistance 

The fire resistance of a structural element or assembly is the ability to withstand exposure to fire without the loss 
of load bearing function and/or to act as a barrier against spread of fire. In the U.S., this is expressed in terms of 
a length of time that the structural element can withstand exposure to a standard “laboratory” fire that is termed 
the “standard fire resistance” of the element or system.  

While all structural elements have an inherent fire resistance (i.e. without protection), it is common practice to 
use fire protection materials or “fire-proofing” to prevent or delay the temperature rise in the structural elements. 
These passive fire protection materials are designed and tested to keep the temperature of a structural steel 
element below a limiting (“failure”) temperature.   

Historically, the limiting temperature of a steel element is assumed by the Code to be around 550°C, when the 
strength of the material is at 50% of its ambient capacity (Figure 2).  Below this limiting temperature the element 
is assumed to be able to maintain stability, and satisfy the life safety objectives of the code that are:  

• Provide safe means of egress, or refuge, for building occupants in the event of a fire  

• Allow for emergency service activities by the fire department  

  
Figure 2 – Steel properties at elevated temperature per Eurocode 3 Part 1-2 

Limiting temperature of 550°C assumed by the 
Code to provide stability, may not limit 
deformations or large deflections of structural 
elements or systems in a severe fire event. 
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While the 550°C temperature limit may satisfy life safety, it may not meet property protection and/or operational 
continuity objectives. This is because at 550°C steel has not only reached 50% of its ambient yield strength, but 
it is also at 45% of its ambient stiffness and 27% of its ambient elasticity. This means that an element even when 
fire protected to “code” can experience large deformation and displacements in a severe fire event. A “severe 
fire” event is only anticipated if several fire safety features for TTC fail (i.e. sprinkler system, fuel load control, 
etc.) and fire department response is inhibited or severely delayed.  In the event that any one of these features is 
functional or in-place a severe fire event is unlikely. 

3 Code Requirements 

As a Type IB non-combustible building, the TTC is required to satisfy the standard fire resistance requirements 
of Table 601 of the SFBC for the various structural elements of the building. See Table 1: 

Table 1 – Prescriptive requirements for TTC superstructure

Building 
Element 

Fire 
Resistance 

Rating 
Requirement 

(Type IB) Description 

Structural 
frame 

2 hours 

Includes columns, girders/beams/ trusses/spandrels having direct connection 
to columns, members of floor/roof construction with direct connection to 

columns, bracing members essential to vertical stability of primary 
structural frame under gravity loading (e.g. external braced frame structure) 

Floor 
construction 

2 hours 
Includes slabs, any structural member not having direct connection to 

columns (e.g. secondary beams), bracing members not required to maintain 
stability under gravity loading 

In addition to the code required structural fire resistance levels, the TTC facility is required to, and is expected 
to, have the following key fire life-safety features as detailed in the Fire Life Safety Strategy Report: 

• Automatic sprinkler system 

• Class I Standpipe system 

• Automatic fire detection system 

• Emergency ventilation system (Bus Deck Level and Train Box) 

• Fire department operations facilities (Control Center) 

• Fuel load control and housekeeping 

• Operations and maintenance procedures and emergency response protocol 
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The combination of all these features provides a holistic approach to fire protection and fire life-safety. This 
means that even fire safety features that are designed to enable safe egress and limit the spread of fire and smoke 
throughout the building (such as the sprinkler system, smoke control system, etc.), will also contribute to 
limiting the likelihood of a fire event that could impact the structure.   

4 Anticipated Structural Fire Performance  

This section presents the anticipated structural fire performance of the TTC structure in a “severe fire” event 
given a code-based approach vs. a performance-based approach. A “severe fire” event is only anticipated if 
several fire safety features in the TTC fail (i.e. sprinkler system, fire department intervention, smoke detection, 
etc.).  In the event that any one of these features is operational, a severe fire event affecting the structure is 
unlikely. 

The intent of this section is to inform TJPA on the likely performance of the structure such that expectations on 
structural fire resistance are met given the proposed performance-based structural fire protection solution.  

The two types of fire protection strategies compared in this section are as follows: 

• Code-Based Approach – consists of a fully-protected TTC building where all the structural elements are 
protected to achieve a 2-hour standard fire resistance in accordance with the prescriptive requirements of 
the SFBC. In this solution, the structural elements are provided with fire protection materials such that 
their temperature does not exceed 550°C under a 2-hour standard fire exposure. The aim is to provide 
stability and fire separation such that life safety is preserved for building occupants, fire fighters, and the 
general public in the vicinity of the building.  

• Proposed Performance-Based Approach – consists of a TTC building where an engineered level of fire 
protection has been provided for the structure such that only a select number of steel elements are left 
bare. This fire protection strategy is based on the actual performance of the structure under realistic fire 
conditions. The effects of thermal expansion, load redistribution, secondary load paths, structural 
redundancies, material degradation, applied load level, continuity, connection performance, etc are 
quantified and used to inform the design. Like a code-based approach, the aim of this approach is to 
provide fire life safety with respect to stability and fire separation.  

Table 2 compares the key performance metrics of the two different approaches to structural fire protection of the 
TTC. 
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Table 2 – Anticipated Fire Performance for 2 Different Fire Protection Strategies for TTC 

Fire Protection 

Strategy 

Exposed 

Steel 

Basket 

Columns, 

Light 

Columns? 

Maximum 

Possible Steel 

Temperature** 

Anticipated Performance in Severe Fire Event* 

Life-

Safety 

Preserved

? 

Stability 

maintained

? 

Fire 

separation 

maintained

? 

Deformation

? 

Large 

displacements

? 

Area of 

Damage? 

Will 

structural 

elements 

need to be 

replaced? 

Smoke 

damage? 

 

Code-Based (i.e. 

fully protected) 

N 550°C Y Y Y Medium-

High 

Medium-High Localised Y Medium-high 

 

Performance-

Based (i.e. bare 

steel basket 

columns and 

light/vertical 

columns in 

Grand Hall) 

Y 550°C  

(1200°C for 

bare steel 

diagonal 

braces) 

Y Y Y Medium-

High 

High (for 

diagonal 

braces) 

Medium-High Localised Y Medium-high 

 

* Several fire safety features (i.e. sprinkler system, fire department intervention, smoke detection, first aid fire fighting, fuel load control, etc.) would have to fail in TTC in 
order to have a structurally severe fire event. In the event that any one of these features is operational, a severe fire event affecting the structure is unlikely. 

**In the performance-based approach, select steel braces at the Bus Deck level could reach temperatures as high as 1200°C. While the temperature of bare steel in fire can 
be significantly higher than “code protected” steel (i.e. 550°C), the resulting deformation or distortion to the steel element at 550°C vs. 1200°C will not be markedly 
different. Steel elements can deform at temperatures as low as 150°C in certain design conditions. Thus, in the event a steel element reaches temperatures of 550°C, let 
alone 1200°C, it is likely that the element will need replacement.         
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January 12, 2011       

Mr. Alfred Lau, AIA 

Transit Center Project Manager 

Transbay Transit Center Program 

Transbay Joint Powers Authority (TJPA) 

201 Mission Street  

Suite 2750 

San Francisco, CA 94105 

 

Subject:  Final Peer Review Letter – Engineered Fire Protection for TJPA Transit Center,                              

San Francisco, CA 

Dear Alfred: 

Per your request, this short joint letter is intended to confirm Dr. Venkatesh Kodur’s and my Peer Review 

acceptance of the design team’s Final Reports (transmitted in November, 2010) and proposed code 

equivalency request dated Oct. 1, 2010.     

Both of us were retained by the Transbay Joint Powers Authority (TJPA) in the late spring of 2010 to 

independently serve as Peer Review consultants for the new Transit Center Project in San Francisco, CA.   

The focus of these reviews were several design alternatives developed by Arup Fire and the Project team 

for specific unprotected structural steel elements within the structure in lieu of the prescriptive building 

code requirements (based on minimum fire resistance ratings) for: 

 

• Exterior steel braced frame – basket V-columns and diagonal braces  

• Interior light columns of the Grand Hall 

 

It was understood that all other structural elements not covered by these Reports will be passively fire 

protected in accordance with the usual prescriptive code requirements. 

 

Our peer reviews were performed from a limited conceptual/theoretical perspective only for the 

referenced structural fire engineering aspects of the Project.  These reviews did not include any rigorous 

calculations to independently verify the given analytical/design results.   We also did not vet the 

numerical accuracy of the various design details and modeling assumptions, input properties, structural 

layouts, etc. or participate in any of the pending conformance/quality assurance of the actual construction 

relative to the design and building code provisions.       

 

Dr. Kodur and I participated in two meetings in San Francisco with the design team and local Building 

and Fire Department officials, and in a couple additional web teleconferences, to review/discuss the 

proposed (alternative) fire resistive designs, to answer questions and recommend changes.  The topics of 

discussion included the proposed design fire scenarios, various analytical model assumptions and inputs, 

structural load combinations and factors, connections, potential failure mechanisms and the expected 

“worst-case” fire damage.  Besides a number of editorial revisions/corrections in the Reports,  the more 

substantive changes included addition of vent holes in all the concrete-filled basket columns, clarification 

of which member connections may be left unprotected,  explicit acknowledgment of expected “worst-

case” fire damage (permanent large deflections),  and confirmation of several key structural fire design 

principles.  All this is documented in detail within the Project files and is not repeated here.    

 



 

In our opinion, all issues raised during this Peer Review process 

team and are reflected in the relevant final documents presented in the 4

we endorse the Building and Fire Department’s acceptance of the Oct. 1, 2010 code equivalency request 

in this regard.  

 

This joint letter concludes our Peer Review process on this 

 

Respectfully submitted, 

     

Nestor Iwankiw, PE, SE, PhD                                      

Hughes Associates, Inc.   

Senior Engineer       
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during this Peer Review process were satisfactorily resolved by the design 

and are reflected in the relevant final documents presented in the 4
th
 Quarter of 2010.   

we endorse the Building and Fire Department’s acceptance of the Oct. 1, 2010 code equivalency request 

letter concludes our Peer Review process on this TJPA Transit Center Project.

  
       

Nestor Iwankiw, PE, SE, PhD                                       Venkatesh Kodur, PhD 

  Professor 

  Michigan State University       

were satisfactorily resolved by the design 

Quarter of 2010.   Accordingly, 

we endorse the Building and Fire Department’s acceptance of the Oct. 1, 2010 code equivalency request 

Project. 
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Request for Approval of Local Equivalency for Alternate Design of Construction 

Under Sections 104A.1 and 104A.2.8 of the 

2007 San Francisco Building Code and 

Section 111 of the 2007 California Building Code 

 

Transbay Transit Center, San Francisco 

Local Equivalency # 4 

 

Exterior Opening Protection and Fire Spread 

Building Description 

The Transbay Transit Center (TTC) has three above-grade levels, a park on the roof of the building, and two 

below-grade levels. The above-grade portion of the building serves as the transit hub for Bay Area bus 

services, such as AC Transit, Muni, Golden Gate Transit, and Greyhound. The below-grade levels include the 

train station portion that is expected to serve Caltrain and the future high-speed rail. 

 

Figure 1: Building Section 

The TTC will be located between existing buildings along Minna Street to the north and Natoma Street to the 

south. The property line will vary depending on the elevation. The attached drawings define the property line 

of the TTC building, the public right-of-way locations, and the common property lines with adjacent buildings 

in detail. Along the building exterior there is a glass basket enclosure. The distance between the basket 

enclosure and the face of the TTC building (which is defined as the edge of slab on the bus deck level) is 16 

feet in most locations; toward  the east end of the TTC, the distance reduces to 6 feet. The space between the 

basket enclosure and the building face is vacant and will have no fire load.  
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Figure 2: Building location relative to the public way and proposed property lines  

Code Sections 

The 2007 San Francisco Building Code (SFBC) Table 602, Table 704.8, and Section 3202.3.1 and Section 
3202.3.3.  

Code Requirements 

 

Table 602 requires a one-hour wall where exterior walls are less than 30 feet from the properly line. 

 

Where automatic sprinklers are installed, SFBC Section 704.8.1 permits the use of the tabulated limitations 

for protected openings. 

Other requirements for awnings are found in Chapter 32: 

3202.3.1 Awnings, canopies, marquees and signs. Awnings, canopies, marquees and signs 

shall be constructed so as to support applicable loads as specified in Chapter 16. Canopies 
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shall be allowed only over entrance doorways and only for Occupancy Groups A, B, F-1, M, 

S-1, S-2 and R. Canopies may be constructed as awnings and with the same limitations 

except that:  

1. The maximum width shall be 10 feet (3.048 m); and 

2. The maximum extension over public sidewalk may be to a point 2 feet (0.61 m) from the 

curb; and 

3. The outer column support shall be located in the outer one-third of the sidewalk. 

3202.3.3 Encroachments 15 feet or more above grade. Encroachments 15 feet (4572 mm) 

or more above grade shall not be limited. 

Code Intent 

The intent of Table 602 and 704.8 is to provide adequate means of protection, relative to the hazard, so that 

both the TTC building and the adjacent property are protected from fire spread between buildings.  

The intent of Section 3202.3 is to prohibit projections near the level of the public right-of-way up to 15 feet in 

height so that the free passage of pedestrians along the sidewalk or other walking surface will not be inhibited. 

However, Section 3202.3.1 and 3202.3.3 permit projections at the 8-foot height and above because 

encroachments into the public right-of-way do not interfere with or impede pedestrian or vehicle traffic. 

Request 

The request is to define the opening protection requirements relative to the property line or the centerline of 

the street, whichever is applicable. Where portions of the TTC building are close to the property line, 

alternative methods of opening protection will be used. Alternative methods of protection are intended to 

mitigate flame spread between buildings and to allow closer-than-normal setback distances, as defined by 

Table 704.8, while maintaining the architectural theme. As part of this strategy, the basket enclosure will be 

defined as an awning and will meet all the requirements of the SFBC. 

Justification 

1. Datum for the Face of the Building 

The SFBC requires the fire separation distance to be measured from the point where the fire load is located. 

For the Ground and Second Level, the exterior walls will be used as the datum point. At the Bus Deck level, 
the basket enclosure is a non-combustible structure and is considered as an “awning” (refer to Section 2 for 

justification) therefore the datum used as the “face of the building” will be the edge of the bus deck slab. This 

location has been selected because a bus could be parked within 2-3 feet from the edge of the bus deck and a 
bus fire is considered the worse-case fire hazard.  

 

2. Justification of the Basket Enclosure as an “awning” 

The basket enclosure is attached to the main body of the TTC and will project over the sidewalk and over the 

public street. It will be constructed of steel and glass and therefore has no fire load because these materials are 

non-combustible. The basket enclosure is intended to visually obstruct the bus deck level from below; there 
will be no signage mounted on this element of the building; therefore, the basket enclosure can be considered 

equivalent to a non-combustible, fixed awning. The following discussion is of the basket enclosure sub-

structure and how this will meet the requirements of an “awning” and other aspects of the design to address 

specific hazards.  
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2.1. Design of the basket enclosure  

SFBC Table 601.1 requires any members of the structural frame carrying gravity loads to be provided with 

fire protection. The basket enclosure is not part of the main structural frame, and it does not carry any gravity 

loads of the building; therefore, there is no code requirement for this sub-structure to be fire rated. This system 

is analogous to curtain wall glazing systems used in typical high-rise buildings. The code does not require 

these systems to be fire rated, except that the supporting structure is non-combustible and designed in 

accordance with Chapter 16 of the CBC; these are the identical requirements for awnings. Although the fire 

hazards of a high-rise building and the TTC Station are different (i.e., office vs. assembly, high rise vs. low 

rise), the similar attribute is that in the event of a fire, glass is likely to fracture and fall out of the supporting 

structure onto the street below. The code does not require special treatment for curtain wall systems in high-

rise buildings; therefore, this is applicable for the basket enclosure of the TTC Station. The fact that the TTC 

building protrudes over the street does not increase the hazard if glass falls from the supporting structure. 

The basket enclosure will be designed and constructed in accordance with SFBC Chapter 16, Section 3105 

and Section 3202. The enclosure is composed of flat glass panels supported by a steel structure. For seismic 

performance reasons, the basket enclosure is divided into segments approximately 80 feet long. The 

supporting structural system consists of a grid of rigidly connected tubes that form a quadrangular mesh. The 

enclosure is tied back to the main structure with struts at each level. Lateral support for the enclosure is 

provided at the roof and at bus levels; the lower edge of the enclosure is tied back to the basket columns at the 

concourse level. The geometry of the enclosure and its supporting system are shown in Figure 3. 

 

 

 

a) Attachment to the main structure b) Isometric view of a basket enclosure segment 

Figure 3: Basket enclosure attachment to the main structure 

 

The laminated glass panels are made up of two 10-millimeter-thick sections and a 1.52-millimeter-thick 
plastic interlayer. The glass and the design of the structure make the basket enclosure capable of resisting blast 

loads. Laminated glass also performs well under fire conditions where temperatures of 300°C (572°F) are 

reported for glass fracture; however, the interlayer will keep the glass panel integral so that the panel will 
remain in place. 



  

 
 

Local Equivalency # 4 
Exterior Opening Protection and Fire Spread 

Request for Local Equivalency
 

5 Of 14
6-24-10

 

  

 
 

 

The glass panels are held in place by corner patch plate attachments. These are diamond-shaped, cast stainless 

steel attachment plates. The glass panels are elastically supported at the corners on neoprene support pads. 

This type of connection allows absorption of the in-plane deformation of the panels through deformation in 

the neoprene pads. The design of this system is governed by the blast loads that have been determined for the 

project. Figure 4 provides details of the patch plate mounting system. 

 

 
  

a) Isometric of patch plate and glass 

panels 

b) Patch plate  c) Patch plate section 

Figure 4: Patch plate details 

The basket enclosure will be a non-combustible structure so, from a fire spread perspective, it does not 

represent an additional fire load between buildings. Other evident hazards are that the basket enclosure 
projects over the public way and over the street, so the concern is that the glass panels could fall onto the 

sidewalk or onto vehicles. The design of the supporting structure and attachment system are in accordance 

with SFBC Chapter 16 and ASCE 7-05 Chapter 13. As previously stated, the design of the system is governed 
by the blast loads and thus the system is overdesigned for the required design seismic events. In the event of a 

fire beneath the basket enclosure, the fire would have to be severe enough for the flame temperatures to cause 

fracture and subsequent failure of the laminate glass panels for them to fall out. In this scenario pedestrians 
would not be using the sidewalk as emergency services would be on site to address a severe scenario. The 

overall risk to the public of a glass panel falling onto a pedestrian or a motorist during a fire is remote. In 

summary, the basket enclosure does not represent an adverse risk to overall safety. 

2.2. Vertical Clearance less than 15 feet 

Section 3202.3.1 allows projections up to two-thirds the width of sidewalk, measured from the building, for 

awnings that are 8-15 feet above the sidewalk. The lowest point of the basket enclosure is approximately 13 

feet above the sidewalk. The projected height of the façade from the lowest point of the basket enclosure to 

the outer extent is approximately 10 feetThe sidewalk is approximately 22 feet wide; two-thirds the width of 

the sidewalk is 14 feet. Therefore, for portions below 15 feet, the projected basket enclosure distance is 2 feet, 

which is less than 14 feet and is therefore in compliance with the SFBC. 

2.3. Vertical Clearance greater than 15 feet 

At a vertical height of greater than 15 feet, the maximum projected distance of the basket enclosure is 10 feet 

beyond the edge of the bus deck and is within the limits of the property line, as shown in Figure 5. Therefore, 
the design is in compliance with SFBC Section 3202.3.3. 
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12.5 ft

15 ft

Property Line

 

Figure 5: Basket enclosure clearance above the public way or street 

3. Property Line or Centerline of the Street 

The fire separation distance can be determined by measuring from the “face of the building” to the property 

line, centerline of a street, or public right of way (ROW) under SFBC Section 702.1. Where there is a 

legitimate street or right of way, the fire separation distances can be measured to the centerline of the street or 
ROW if this is located further from the building than the property line. For the purpose of this assessment, the 

building has been separated into three conditions that are described as follows (refer to Figure 6): 

 

• Condition 1 (Green): At the west end and the south side between grid 1-10.5, there will be a court at 

Ground Level. The property line between the TTC building and the adjacent lot is used to define the fire 

separation distances for the exterior walls and the court requirements.  

• Condition 2 (Pink): The TTC building is bound by Minna Street to the north (between grids 1-26.5) and 

Natoma Street to the South (between grids 10.5-26.5). The centerline of the street will be used to define 

the fire separation distances.  

• Condition 3 (Blue): The TTC building is located adjacent to the existing 301 Mission to the north, and 

181 and 199 Fremont to the south between gridlines 26.5-34. The property line between the TTC building 

and the adjacent Fremont Street buildings are used to define the separation distances for this portion of the 

building. 
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•  

Figure 6: Center Line of the Streets/Imaginary Property Line 

4. Fire Separation Distances and Exterior Wall Ratings 

SFBC Table 602 requires a 1-hour exterior wall rating when the fire separation distance is less than 30 feet. 

However, this must also be considered with the opening protection requirements discussed in Section 5. 

Because of the three dimensional property line of this building, there are different conditions at different 

locations and elevations along the length of the building. The minimum separation distances are summarized 

in Table 1 for the respective conditions defined in Section 3. 

Table 1: Fire separation distances to respective property lines (Feet) 

 Condition 1 Condition 2 Condition 3 

North Side West End B-J Grid 1 – 26.5  Grid 26.5 - 34 

Ground 36 37 44 (See note 3) 

Second 36 37 44 

Bus Deck 23 30 14 (See note 4) 

South Side Grid 1 - 10.5 Grid 10.5 - 26.5 Grid 26.5 - 34 

Ground 34 44 47 (See note 3) 

Second 34 44 45 

Bus Deck 35 25 16 (See note 1 and 2) 

The following are in reference to Table 1: 

1. 181 Fremont is a 3-story brick building located between Grids 27-30 on the south side of the TTC 

(refer to SKA-474R). At the bus deck level, the face of the building is  about 17 feet from the property 

line. 

2. 199 Fremont is located between Grids 30-33. A survey indicates that this building has an existing 3-

hour wall with no openings that extends the full height of the TTC building, and the separation 

distance to the adjacent property line is approximately 16 feet at the Bus Deck Level. Therefore, it is 
proposed that no treatment to the exterior wall openings at this location is required because the 

adjacent building provides sufficient protection for spread between buildings.  

3. The Muni bus plaza is located at grade level between Grids 26.5-34. At this location there are stairs 
and mechanical rooms that are located in the center of the building. The separation distance for these 

elements is approximately 60 feet to the property line. Additionally, the Muni bus plaza is considered 
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as part of the public right of way. Under this condition the need for additional external fire wall 

separation at the property line is not required. 

4. On the north side of the bus deck level, the face of the TTC building is 14 feet from the property line 

(refer to SKA-453R). However, at this elevation, the building facing the TTC (a recently built high-

rise tower at 301 Mission) is approximately 40 feet from the common property line. Therefore, the 

actual separation at the bus deck level to the adjacent building is 54 feet.  

In summary, the entire perimeter of the Ground Level and Second Level is greater than 30 feet from the 

adjacent property line or public right-of-way, and thus the exterior walls of the TTC do not need to be fire-

resistance rated. At the bus deck level above, there are some sections of the exterior wall that require a 1-hour 

rating. These locations are defined in Figure 7, with the 1-hour fire resistance rating for exterior walls shown 

for Condition 3 in Figure 8 and shown in Attachment 2. 

Code Required 1 Hour Fire-

Resistance-Rated Exterior Wall 

 

Figure 7: Required 1-Hour exterior walls at the bus deck level per SFBC Table 602 

 

Figure 8: Section showing Condition 3, Grid 26.5 - 34 (refer to SKA-0453R) 

 

PROPERTY LINE COMMON 

TO BOTH BUILDINGS

PROPERTY LINE COMMON 

TO BOTH BUILDINGS

Code Required 1 Hour 

Fire-Resistance -Rated  

Exterior Wall 
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5. Opening Protection Requirements 

The maximum area of exterior wall openings will be determined by the separation distances in Table 1 and by 

the requirements of SFBC Table 704.8. The opening protection limits can be divided into three fire separation 

areas specific to the TTC building: 1) greater than 20 feet; 2) 15-20 feet; and 3) 10-15 feet. As previously 

noted, there are sections of the perimeter walls at the bus deck level only that requires a 1-hour fire resistance 

rating. These are discussed as follows. 

5.1. Separation Distance greater than 20 feet 

Where the fire separation distance in Table 1 is more than 20 feet, unlimited and unprotected openings are 

permitted. That is, the exterior wall is permitted to have unlimited unprotected openings. This occurs at the 

following locations at the bus deck: 

1. West End between Grids B-J 

2. South side between Grids 10.5-26.5 

 

5.2. Separation Distances between 15-20 feet 

Where the separation distance is between 15-20 feet, the exterior wall surface can be 75% unprotected. The 

south exterior wall of the bus deck level between Grids 26 - 34 facing the shared property line has a fire 

separation distance of 16 feet. The height of the exterior wall at the bus deck level is 32 feet (blue shade); the 

height of the opening is 17 feet (red shade); thus, the opening area is 53%, which is less that the permitted 

75%. This meets the SFBC requirements and no further treatment is required. This is depicted in Figure 9. 

 

Figure 9: South bus deck opening areas between Grids 26.5 – 34 (refer to SKA-0474R) 
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5.3. Separation Distances between 10-15 feet 

Where the separation distance is between 10-15 feet, the building is permitted to have up to 45% of its 

exterior wall as unprotected openings. The north exterior wall of the bus deck level between Grids 27-33.5 is a 

minimum of 14 feet from the shared property line (refer to Figure 10). As discussed in Section 5.2, the open 

area along the perimeter of the bus deck is approximately 53%. In this area the openings are required to be 

less than 45%. Because of the 8% opening discrepancy, the following analysis is conducted to verify that, due 

to the expected combustible loading, the additional opening area creates no credible flame spread concerns. 

 

17 ft

40 ft14 ft

 

Figure 10: North bus deck opening areas between Grids 27 – 33.5 (refer to SKA-0474R) 

Methodology: 

A deck bus fire at the bus deck level, identified as the worst case design fire, is analyzed using a calculation 

method by Law.1 An exposure analysis using conservative flame temperature and configuration factors is used 

to evaluate the heat flux from a potential bus fire on the bus deck. A critical horizontal distance of 14’-0” 
between the edge of slab and the adjacent property line was identified. Conservative building conditions were 

assumed with no exterior opening protection and no sprinkler protection. 

Performance Criteria: 

The calculated critical heat flux is compared with the maximum tolerable incident radiant heat energy per 

SFBC Table 1406.2.1.2. The intent of Table 1406.2.1.2 is to establish a maximum heat flux for a given fire 

separation distance between buildings, to prevent sustained flaming and fire spread to adjacent properties. 

                                                      
1
 Law, Margaret, “Fire Safety of Bare External Structural Steel,”, 1989 
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Assumptions: 

The assumptions used in the analysis are as follows: 

• A bus fire on the bus deck
2
  

• Worst-case design fire location  

• Horizontal separation distance measured as the distance from the edge of slab to the adjacent property line 

• Conservative building details with no exterior opening protection and no sprinkler protection 

• The benefit of sprinkler activation and radiation attenuation through the basket enclosure facade was not 

considered 

• Fire separation distance measured to the property line instead of the façade of the adjacent building, 

located an additional 40 feet from the property line 

• Radiating panel dimensions based on conservative bus fire dimensions 

• Fire analysis and flame temperature by Law 

Results: 

Attachment 1 includes the detailed analysis that is used to determine the critical heat flux to the adjacent 

property line from the bus deck level of the TTC building. The results show incident radiant heat energy of 4.2 

kW/m2, which is below the tolerable incident radiant heat energy of 6.7 kW/m2. This suggests that a potential 

bus fire does not present a significant flame spread hazard to adjacent properties under these specific 

conditions. 

Further, a qualitative analysis suggests that the actual incident radiant heat energy will be less than the 

calculated value because of the conservative assumptions used in the analysis. A combination of an active fire 

sprinkler system within the bus dock area and a glass façade at the building exterior will provide radiation 

attenuation to further reduce the heat flux at the adjacent property line. The literature notes that the presence 

of heat-treated or tempered glass can attenuate radiation levels between 40-60% while the glass is still in 

place3. These active and passive features provide an additional level of conservatism and safety for the design. 

                                                      
2
 SFPE Figure 3-1.86 

3 Law, Margaret, “Safe Distances from Wired Glass Screening a Fire,” Institution of Fire Engineers Quarterly, London, 

1969. 

 





  

 
 

Local Equivalency # 4 
Exterior Opening Protection and Fire Spread 

Request for Local Equivalency
 

13 Of 14
6-24-10

 

  

 
 

 

Attachment 1 
 

 
 

DIMENSIONS OF BUS 

Width = 2.65 m 

Height = 3.0 m 

Length = 12.5 m 

% opening = 50%  

Weight = 11,340 kg 

 
1
Area Calculation 

Area windows, Aw =  45.5 m
2
 

*Area total, AT = 111.7 m
2
 

Window weight, h = 1.5 m 

Floor Area, FA = 33.1 m
2
 

Fire Load Density, L = 11340 kg-m
2
 

*excluding windows   

   

η = (AT)/(AWh
1/2
) = 2.01  

ψ = (L)/((AwAT)
1/2
) =  159  

1
Reference Fire Safety of Bare External Structural Steel, Law, 1989 

 
1
Geometry of the radiating panel 

Height = 1.91 m  

Width = 6.7 m width cube 

Radiating Panel Temp, TR= 1063 K Equation 3 
1
Reference Fire Safety of Bare External Structural Steel, Law, 1989 

 

Distance 
from 

radiating 
panel (ft) 

2
Flame 

configuration 

factor, φ 

3
Flame 

radiation, Iz 
(kW/m

2
) 

Heat 
received, 
Iz+αTa 
(kW/m

2
) 

4
Surface 
Temp, Ts 

(K) 

Steel 
temperature 

(°C) 

4
Heat Flux on 
Adjacent 
Surface 

14.0 0.108 7.64 11.37 533 260 4.18 kw/m
2
 

2
Reference 2008 SFPE, Table 104.1 

3
Reference 2008 SFPE, Section 1-4, Equation 47 

4
Reference 2008 SFPE, Section 1-4, Equation 53 
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Request for Local Equivalency for Alternate Design of Construction 

Under Sections 104A.1 and 104A.2.8 of the 

2007 San Francisco Building Code and 

Section 111 of the 2007 California Building Code 

 

 Transbay Transit Center, San Francisco  

Local Equivalency # 5 

 

Public Address System used for Fire Alarm Voice Notification 
 

Code Section 

San Francisco Building Code (SFBC) Section 907.2 requires a fire alarm system installed in accordance with 

the provisions of the SFBC and 2010 NFPA 72. 

Code Requirement 

 

NFPA 72, commonly known as the National Fire Alarm Code, defines the requirements for Fire Alarm 

systems including listing requirements, signal monitoring, survivability, minimum sound levels, and other 

specific requirements.  Speech intelligibility is an issue discussed in the Appendix. To achieve the signal 

monitoring requirements of NFPA 72 a UL listed system is required.   

Code Intent 

The intent of NFPA 72 is to set the performance levels and reliability of various types of fire alarm systems. 

Per NFPA 72 Section 1.2.3 “The Code establishes minimum required levels of performance, extent of 

redundancy, and quality of installation but does not establish the only methods by which these requirements 

are to be achieved”  

Request 

This Request for Local Equivalency (RFLE) requests the use of the Public Address (PA) system as the method 

for Fire Alarm Voice Notification, with a system that is designed and installed to meet the intent of NFPA 72, 

with some components such as speakers, not UL or CSFM listed. 

Justification 

A Fire Alarm Voice Communication system, using UL and CSFM listed amplifiers and speaker appliances 

will not provide the required speech intelligibility in high ambient noise, large volume spaces such as the 

Grand Hall, Bus Deck, Lower Concourse, and Train Platforms. It would not be prudent to attempt to utilize 

this type of equipment for that purpose, as it would likely fail a field test for intelligibility during final 

inspection. 

 

The PA system will utilize high fidelity audio performance equipment, notably loudspeaker systems and 

amplification equipment. This will ensure that voice messages in high noise, large volume areas will be 

intelligible to commuters and operating personnel who will rely on being able to hear voice pages to enable 

the operation of normal Transit Center functions.   

 

System monitoring will be included that will allow operating staff to monitor system functionality.  At a 

minimum the monitoring will inform operators when loudspeakers, amplifiers, or paging zones malfunction.  

This addresses the intent of NFPA 72 requirements for the Fire Alarm voice paging system. Because of the 

regular, daily use of the PA system any malfunctions would be diagnosed faster than what is normally 

required for regular fire alarm testing.  

Other aspects of the design that will address the intent of NFPA 72 are noted as follows: 
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2010 SAN FRANCISCO BUILDING CODE AB-005 

lA TT ACHMENT AI 

DEPARTMENT OF BUILDING INSPECTION 
City & County of San Francisco 

1660 Mission Street, San Francisco, California 94103-2414 

REQUEST FOR APPROVAL OF LOCAL EQUIVALENCY FOR MODIFICATION , 
ORAL TERN ATE MATERIALS, DESIGN OR METHODS OF CONSTRUCTION 

DATE SUBMITTED May 24, 2012 [Note: This form shall be recorded as part of 'the 
permanent construction records of the property] 

If no permit application has been filed, a Preapplication Review Fee is required for review of a request for local 
equivalency or modification, per SFBC Table JA-B, Item 5. Additional fees may be required by Fire Department 
.and other City review agencies. 

If a permit application has been filed , no additional fees are required for this review. 

Permit Application#-------------

Property Address :. __ .....:lf,.,2-::..:S"=----'-M-=t-=5-="S>-to--'-l'\--q;-:T_R..=£...:::£:::...\--'-----------------------

Block and Lot: / ___ Occupancy Group: A Type of Construction: __l,=12._ No . of Stories:_4 __ 

Describe Use of Building Transit Facility with Park 

Under the authority of the 2010 San Francisco Building Code, Sections 104A.2.7 and 104A.2.8; the 2010 San 
Francisco Mechanical Code, Section 105 .0; the 2010 San Francisco Electrical Code, Section 89.117; and the 2010 
San Francisco Plumbing Code, Section 30 1.2; the undersigned requests modifications of the provisions of these 
codes and/or approval of alternate materials, designs or methods of construction. Two copies of supporting 
documents, including plans showing the proposed modifications or · alternate materials, design or methods of 
construction, are attached. 

Regular Code Requirement (specify Code and Sections) 
SFBC/CBC Sections 1025 . 6.2.1 and 1025.6.3 

1/01/20 II Page 3 



AB-005 

Proposed Modification or Alternate' 
s.ee attached. 

2010 SAN FRANCISCO BUILDING CODE 

Case-by-Case Basis of Request- Describe the practical difficulties presented in meeting the specific conditions l?f 
the code and how the proposed modification or alternate meets the intent of the code. A separate form should be 
filled for each requested modifiGation or alternate. Attach copies of any Administrative Bulletin, Code Ruling, 
reference, test reports, expert opinions, etc., wbich support this request. The Department may require that an 
approved consultant be hired by the -applicant to perform tests or analysis and to submit an evaluation report to the 
Department for consideration. 

See attached. 

Requested by: PROJECT SPONSOR ARCHITECT/ENGINEER 

Print Name: '"E."t>Het-\ '!;) Stl~-- Armin Wolski 

Signature: ~>J [PROFESSIONAL 
STAMP HERE] 

Telephone: ( !f.l <;;;) S'77 - tt ot{o jj_i5.1_957- 9445 

Page4 1/01/2011 
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2010 SAN FRANCISCO BUILDING CODE 

PLAN REVIEWER COMMENTS: 
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ArupFire Request for Local Equivalency 

Local Equivalency # 7 
Rooftop Park Stair Pressurization 

Introduction 

Request for Local Equivalency for Alternate Design of Construction 
UnderSections 104A.1 and 104A.2.8 of the 

2007 San Francisco Building Code and 
Section 111 of the 2007 California Building Code 

Trans bay Transit Center, San Francisco 
Local Equivalency # 7 

Rooftop Park Egress - Stair .Enclosure Protection 

Page 2 of 4 
5/24/2012 

An earlier Request for Interpretation (RFI) of the building code (Interpretation #1, dated 11/12/2009) was 
submitted to formalize the approach and egress strategy from the rooftop park. This document stated that the 
Trans bay rooftop park is an outdoor assembly, open to the sky, and as such, meets the definition of an Qutdoor 
smoke protected assembly.· Under this anangement, the application of the exit width factors permitted in Section 
1025.6.3 would be appropriate. Although the RFI was deemed acceptable, the City of San Francisco interpreted 
that Section 1025.6.3 requires that the egress from the rooftop park sho\lld remain smoke free through the exit 
stair shafts meeting the requirements of I 025 .6.2.1. This equivalency has been prepared to justify a design that 
meets the intent of Section 1025 .6.2.1 for this given application. 

Code Section and Requirement 

CBC Section 1 025.6.2.1 - Smoke Control: "Means of egress serving a smoke-protected assembly seating area shall be provided 
with a smoke control system complying with Section 909 or natural ventilation designed to maintain the smoke level at least 6 feet 
(I 829 mm) above the floor of the means of egress." 

Code Intent 

The code intent is to maintain a smoke free environment from the smoke protected assembly seating to the 
protected means of egress. This has been interpreted to require the stairs which serve the park to be provided with 
smoke control. 

Request 

To fulfill the intent of Section 1025 .6.2.1 by using a positive pressure differential for the stair enclosure. 

Proposed Design and Justification 

For the stair shafts, in an effort to mitigate a remotely possible abnormal fire condition, interior stairs S301, S401 
and S601 will be positively preS'surized to a minimum of 0.15 inches water gage differential between the stair and 
the "fire floor.' ? The pressurization system is intended to augment the natural or mechanical smoke control 
systems, thereby protecting the ~ntire paths of egress in accordance with CBC Section 1025.6.2.1. This 
arrangement would be similar to the stair pressurization alternative allowed by section 909.20.5 of the 2006 
edition of the International Building Code. 

Each pressurized stair will include a barometric relief damper which is capable of relieving at least 2,500 cfm. 
The pressurization system in each stair will be designed/sized to accomplish the target pressure differential plus 
an additional "safety factor" of 2,500 cfrn. Each stair will be tested to meet the minimum pressure differential, 
while maintaining a minimum of 2,500 cfm discharge through the barometric relief damper, with all doors closed, 
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Rooftop Park Stair Pressurization 
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5/24/2012 

Stair S20 1 does not serve any other levels, is not threatened by smoke intrusion because of fires on other levels 
and will therefore not be pressurized. 

With the rooftop park being outside the building and open to the sky above, the anangement would naturally meet 
the requirement of maintaining the smoke level at least 6 feet above the rooftop park deck under any nonnal fire 
condition. Therefore, the stairs will not be provided with a vestibule at the rooftop park deck as they would not 
provide any additional level of protection. In addition, other levels of the building that may be of particular 
concern (with the potential for high fuel loads or high heat release rates such as the Bus Deck Level, Lower 
Concourse and Train Platform Level) are cunently provided with their own smoke co_!ltrol systems designed to 
maintain tenability during evacuation. Therefore, vestibules on these other levels are also not necessary as the 
smoke layer will be maintained above 6 feet during the course of evacuation. 

The stair pressurization fans will be included on the smoke control panel and will meet the operational 
requirements of Section 909.16, "Fire-fighter's smoke control panel". 

Stair pressurization fan characteristics and installation will meet the requirements of Section 909, including: 

909.10.5 Fans. "In addition to other requirements, belt-driven fans shall have 1.5 times the number of belts 
required for the design duty, with the minimum number of belts being two. Fans shall be selected for stable performance based on normal 
temperature and, where applicable, elevated temperature. Calculations and manufacturer's fan curves shall be part of the documentation 
procedures. Fans shall be supported and restrained by noncombustible devices in accordance with the requirements of Chapter 16. Motors 
driving fans shall not be operated beyond their nameplate horsepower (kilowatts), as determined from measurement of actual cunent draw, 
and shall have a minimum service factor of 1.15." 

909.11 Power Systems. "The smoke control system shall be supplied with tvw sources of power. Primary power shall be from the 
normal building power system. Secondary power shall be from an approved standby source complying with the Calzfornia Electrical 
Code.'' 

909.12 Detection and Control Systems. "Fire detection systems providing control input or output signals to mechanical smoke 
control systems or elements thereof shall comply with the requirements of Section 907 ." 

Stair pressurization fans will start on any system fire alarm signal. CBC Section 909.20.4 requires the ventilation 
system to be activated by smoke detectors at each floor at the entrance to the smokeproof enclosure. However, 
smoke detectors at the rooftop park, bus deck, and train platform level may not be effective or create a nuisance 
alarm (e.g. exhaust gases). Therefore the proposed stair pressurization system will not include any fire or smoke 
detection outside the entrance to the stair except for spaces that are conditioned by the HV AC system. 
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ArupFire Request for Local Equivalency 

Local Equivalency # 7 
Rooftop Park Stair Pressurization 

Conclusion 

The proposed arr-angement will meet the intent of Section 1025 .6.2. 1 and address the San Francisco Fire 
Department's concerns for maintaining a smoke free path of egress. 

Page 4 of 4 
5/24/2012 

We respectfully request your concurr-ence and approval of this Local Equivalency with the understanding that the 
proposed assembly will meet the level of safety intended by the code. 

Prepared by: Approved by: 
Amp Fire San Francisco Building Department 

Craig Studer Date ~1~ Hans om 

Reviewed by: Approved by: 

Arupl;tfi 
Armfu Wolski, P.E. Date' 

~;;;ml u\ \~\z.ot2._ 
Date 

Approved by: 
Transbay Joint Powers Authority 

=-
Edmond Sum Date 
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Request for Interpretation #3 
 

Transbay Transit Center, San Francisco 
 

Bus Deck Automatic Fire Sprinkler System Design Criteria 
 
 
Introduction 
 
The 3rd level of the Transbay Transit Center (TTC) is an elevated, fully covered, bus terminal for 
passenger pick up and drop off.  Above the bus terminal is the Rooftop Park.  Because the Bus Deck is 
part of a fully sprinklered building and is covered, the Bus Deck is required to be provided with a 
sprinkler system in conformance with the applicable codes, the 2007 California Building and Fire Codes 
(CBC and CFC) as adopted by the City of San Francisco Department of Building Inspection (DBI) and 
the San Francisco Fire Department (SFFD).  DBI and SFFD have acknowledged and accepted that the 
Bus Deck is permitted to be designed in accordance with NFPA 130, Standard for Fixed Guideway 
Transit Systems. (See Local Equivalency #1) 
 
In order to design the sprinkler system, the CBC and CFC refer to NFPA 13, Standard for the Installation 
of Sprinkler Systems, 2002 edition.  As part of the design process, it is necessary to classify the hazard in 
accordance with NFPA 13, as approved by the SFFD.  Because a bus fire can be shielded, the SFFD have 
indicated that the hazard of the bus deck could be beyond the capabilities of Ordinary Hazard (OH) Group 
II sprinkler systems and that the design should consider a superior system such as Extra Hazard (EH).  
The SFFD has indicated that the system may need to be Extra Hazard Group II.  The following is a 
request for interpretation using a Extra Hazard Group I Classification. 
 
 
Code Section and Requirement 

 
CBC and CFC Chapter 9 identify when sprinklers are required.   
 
CFC Chapter 45, identifies the referenced standard to be used for sprinkler system design.  The reference 
has been excerpted as follows:   
 

NFPA 
Standard  
Reference  
Number   Title       
13-02    Installation of Sprinkler Systems, as amended1 

 
 
Code Intent 

 
This section of the code is intended to refer the designer to NFPA 13 in order to design a sprinkler system 
to protect the building from fire.  The scope of NFPA 13 covers the design and installation of a building’s 
sprinkler systems that discharge water in order to control a fire.  The system is intended to control the 

                                                      
1 There are no relevant amendments in the CBC that would alter the NFPA 13 hazard classification process of a bus 
deck.  The CBC defers to the base NFPA 13 language for classification.   
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spread of fire such that occupants remote from the fire can evacuate safely, the structure is protected from 
failure, flashover is mitigated, and the fire is either extinguished or maintained at a size that can be 
extinguished by the responding fire department. 
 
  

It is not the scope for the system to extinguish a fire, even though in many cases historically, this has and 
can occur.  The purpose of NFPA 13 is to “provide a reasonable degree of protection for life and property 
from fire.” 
 
Requested Interpretation 

 
The current design provides a EH Group I sprinkler system design for the bus deck using a 14 foot by 9.2 
foot coverage (129 square feet) (based on Table 8.6.2.2.1(c)) with high temperature (212 degree 
Fahrenheit), larger orifice (K=8.0) sprinklers.  Higher temperature sprinklers are better suited for this 
application since the fire is not expected to be extinguished and, as a shielded fire, is expected to grow to 
a substantial size.  The application of higher temperature sprinklers thereby increases the effectiveness of 
the system because their higher temperature helps prevent sprinkler activation remote from the fire.  
Preventing sprinkler activation remote from the fire ensures more water delivery directly above and near 
the fire.   Using a larger (K=8.0) than standard (K=5.6) orifice sprinkler helps as they tend to produce 
larger droplets which are more effective to better penetrate through a larger plume for both heat 
absorption and pre-wetting adjacent unburnt areas near the seat of the fire.   
 
Heat Release Rate 
 
As part of our assessment, we have considered the challenge relating to the potential fire size a bus can 
present. 
 
The bus design fire size used previously for the TTC structural fire engineering calculations (RFLE 3) 
was established for the project at 35MW.  This is based on older bus test taken from the SFPE Handbook.  
More recent bus fire tests in Sweden on modern coaches and buses reveal a peak heat release rate in the 
range of 20-30 MW, however it was agreed to utilized the more conservative value.  Notably both fire 
tests assumed no sprinklers present.  Even though the older bus fire test, with the resulting peak heat 
release was performed without sprinklers present, it was agreed that this peak fire size would also be used 
for application to the bus deck smoke control analysis.   
 
The same fire size would not be expected with the presence of activated sprinklers.  Studies (Fire Spread 
in Car Parks, Department for Communities and Local Government, 2010) show that shielded vehicle 
fires produce a smaller peak heat release rate when protected by fire sprinklers.  The peak heat release 
rate for larger cars is reduced to more than half when tested under sprinklered conditions, a fact 
recognized as an acceptable assumption in building design standards in the United Kingdom.  (BS 7346-
7:2006) This is in large part due to some spray intruding into the vehicle’s interior via broken windows 
pre-wetting some of the combustibles, and in part due to the absorption of heat by the sprinkler spray 
itself.  If an inadequate amount of water is supplied to the sprinklers around/above the fire, less than or 
equal to the amount needed to absorb the heat being released, it is unlikely they will control or provide 
any suppression of the peak heat release rate.  It is only when the amount of water supplied is in of excess 
of the expected peak heat release rate that one could theoretical expect the sprinklers to offer any benefit. 
 
In order to investigate whether the proposed system would be capable of at least supplying enough water 
to absorb the extreme peak heat release rate, we have performed the following calculation: 
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The calculation shows that the amount of heat that the EH-1 system can theoretically absorb is greater 
than the prescribed 35MW. Although this calculation cannot be used to predict with certainty that all the 
sprinklers will spray water in such a manner that all droplets will absorb each kW of heat produced, it 
does give an indication that there is sufficient water supply provided.  Furthermore, this calculation has 
some elements of conservatism as  
 

1. It is not likely that, under operating sprinklers, the bus will actually reach 35 MW and  
2. It has not included the additional energy absorbed by the droplets as they heat to vaporization 

state (from ambient to 212 degrees Fahrenheit (100 degrees C)). 
 
Conclusion 

 
The classification of the NFPA hazard of a given occupancy is an interpretive exercise.  It is largely based 
on expert judgment by using information in NFPA 13 and comparing the various examples to the 
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proposed occupancies.  We have utilized our best engineering judgment to develop an appropriate hazard 
classification for the bus deck bus area protection system based on the guidance and information given in 
NFPA 13.  This is outlined in detail in this request for interpretation.  We have concluded that the amount 
of water designed to be supplied by the sprinkler system provides heat absorption capacity an order of 
magnitude greater than the heat expected at sprinkler operation, and multiple times what would be 
required if the bus fire were to continue growing to its unsprinklered heat release rate.  
 
We are attaching the floor plans with the proposed sprinkler head and piping layout and the supporting 
hydraulic calculations. 
 
We conclude that the sprinkler hazard classification of Extra Hazard Group 1 with higher temperature, 
larger orifice (K=8.0) sprinklers is appropriate for the Bus Deck at the TTC, and is expected to provide a 
level of safety equal to or greater than that intended by the code.  We respectfully request your 
concurrence with the understanding that the proposed hazard, with high temperature and large orifice 
sprinklers will meet the level of safety intended by the code.   
 
 
Prepared by: Approved by:  
Arup Fire San Francisco Building Department 
     

Armin Wolski, P.E. Date Hanson Tom Date 
 
 
 
Prepared by: Approved by:  
Mechanical Design Studio, Inc. San Francisco Fire Department 
  
  

4/29/2013 
   

Minola Anghel, F.P.E. Date  Date 
 
 

Approved by:  
Transbay Joint Powers Authority 

 

Edmond Sum Date 
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Request for Interpretation #4 Emergency Stretcher Elevator, Transbay Terminal 
Center 

 
 
Dear Sir or Madam 

We are writing for confirmation of our interpretation of the application of Section 3002.4a 

of the applicable 2007 California Building Code (CBC) as it applies to the Transbay 

Transit Center (TTC). 

 

Section 3002.4a reads: 

 
3002.4a General stretcher requirements. All buildings and 

structures with one or more passenger service elevators 

shall be provided with not less than one medical emergency 

service to all landings meeting the provisions of Section 

3002.4a. 

 

Exceptions: 

1. Elevators in structures used only by maintenance 

and operating personnel. 

2. Elevators in jails and penal institutions. 

3. Elevators in buildings or structures where each 

landing is at ground level or is accessible at grade 

level or by a ramp. 

4. Elevator(s) in two-story buildings or structures 

equipped with stairs of a configuration that will 

accommodate the carrying of the gurney or 

stretcher as permitted by the local jurisdictional 

authority. 

5. Elevators in buildings or structures less than four 

stories in height for which the local jurisdictional 

authority has granted an exception in the form of a 

written document. 
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The remainder of Section 3002.4a.1 through 7 further describes the necessary elevator(s) 

as follows: 

 
3002.4a.l Gurney size. The medical emergency service 

elevator shall accommodate the loading and transport of 

an ambulance gurney or stretcher [maximum size 24 

inches by 84 inches (610 mm by 2134 mm)) in the horizontal 

position. 

 

3002.4a.2 Hoistway doors. The hoistway landing openings 

shall be provided with power-operated doors. 

 

3002.4a.3 Elevator entrance openings and car size. The 

elevator car shall be of such a size and arrangement to 

accommodate a 24-inch by 84-inch (610 mm by 2134 mm) 

ambulance gurney or stretcher in the horizontal, open position, 

shall be provided with a minimum clear distance 

between walls or between walls and door excluding return 

panels not less than 80 inches by 54 inches (2032 mm by 

1372 mm), and a minimum distance from wall to return 

Panel not less than 51 inches (1295 mm) with a 42-inch 

(1067 mm) side slide door. 

 

Exception: The elevator car dimensions and/or the clear 

entrance opening dimensions may be altered where it 

can be demonstrated to the local jurisdictional authority’s 

satisfaction that the proposed configuration will 

handle the designated gurney or stretcher with equivalent 

ease. Documentation from the local authority shall 

be provided to the Occupational Safety and Health Standards 

Board. 

 

3002.4a.4 Elevator recall. The elevator(s) designated the 

medical emergency elevator shall be equipped with a key 

switch to recall the elevator nonstop to the main floor. For 

the purpose of this section, elevators in compliance with 

Section 3003.2.1.1 shall be acceptable. 

 

3002.4a.5 Designation. Medical emergency elevators shall 

be identified by the international symbol (Star of Life) for 

emergency medical services. 

 

3002.4a.6 Symbol size. The symbol shall not be less than 3 

inches (76 mm) in size. 

 

3002.4a.7 Symbol location. A symbol shall be permanently 

attached to each side of the hoistway doorframe on the portion 

of the frame at right angles to the hallway or landing 

area. Each symbol shall be not less than 78 inches (1981 

mm) and not more than 84 inches (2134 mm) above the floor 

level at the threshold. 
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It is the intent of Section 3002.4a to provide elevators for emergency personnel such that 

they can effectively address emergency conditions that require transport of injured or non-

ambulatory occupants from an upper level to another level (typically at grade) where they 

can access emergency vehicles, personnel and supplies.  This intent is evident from the 

reading of the Exceptions, particularly Exception 4.  Exception 4 suggests that if the stairs 

of a 2-story building are such that rescue personnel can easily evacuate non ambulatory 

occupants (by virtue of design) then such an elevator is not required.  This suggests that the 

elevator is meant to ensure a certain minimum effectiveness or efficiency or ease necessary 

for evacuations by stretcher. 

 

The code does not require that a single elevator fulfills this requirement in a building.  

 

The TTC is a 3 story building with a rooftop park and two basement levels.  Except for the 

rooftop, the building is primarily a transit occupancy with train platforms at the lower 

basement, a passenger concourse at the upper basement, a grand hall for transit patrons at 

grade, offices and retail at the 2nd level and a bus deck at the 3rd level.  The rooftop park 

is available for general public use, including assembly uses.  A restaurant structure 

occupies a small portion of the park rooftop.  The restaurant includes an elevated 2nd 

Level which overlooks the rooftop park.   

 

The TTC proposes to design ALL the elevators in the project to comply with the 

requirements of 3002.4a.  This permits the emergency responders to use any elevator of 

their choice.  However, there are limited situations where the emergency responders may 

need to either transfer from one elevator to another before reaching grade, or alternatively 

utilize stairs or escalators to ascend or descend one flight before reaching an elevator with 

a destination to grade.  Figure 1-Section A and Figure 2-Ground Level Plan illustrate the 

location of emergency stretcher elevators in the project. 

 

As seen on the diagram, the 2nd Level of the restaurant (effectively a mezzanine to the 

park level), includes an elevator that is designed in accordance with 3002.4a.  However 

emergency response personnel, if needing to transport a non-ambulatory occupant, would 

either need to descend via the 2 level elevator to the park level, where they can enter an 

adjacent elevator extending to grade, or descend via one of the two open stairs to the park 

level where they can chose from several elevators to reach grade.  Figure 3.0-Roof Park 

Plan shows the additional emergency stretcher elevators available to the rooftop occupants. 

Figure 3.1-Rooftop Restaurant Plan and Figure 3.2-Rooftop Restaurant Section illustrate 

the transfer geometry.   

 

Also, because of the practicality of designing elevators for a train platform, the platform 

level has a similar arrangement.  The platform elevators on the lower basement level all 

conform with 3002.4a.  However they ascend only to the Concourse Level, the upper 

basement level.  From the Concourse Level, emergency personnel carrying stretchers need 

to move (laterally) to another elevator in order to reach an elevator that brings them to the 

grade level.  Figure 4-Train Platform Plan and Figure 5-Lower Concourse Plan clarify the 

transfer. 
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In addition to the elevators, emergency personnel at the Platform Level can also elect to 

utilize either the stairs or the escalators, which are effectively “straight” stairs, effective for 

stretcher transport and a maximum of two stories. 

 

It is our interpretation that the preceding approach meets the requirements of 3002.4a of 

the 2007 CBC. 

 

We request that you review our approach and if in agreement please counter sign and 

return to our office.   

 

 

 

Yours sincerely 

 

 

 

 

Armin Wolski 

Associate Principal 

 

   

Approved by 

 

 

San Francisco Fire Department 
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