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FOREWORD 

Transit systems are placing an increased emphasis on the expedient 

evacuation of patrons from stations in an emergency. This has created 

a problem in determining the proper number of egress units required 

for emergency evacuation. Additionally, a reasonable period of time 

to egress from station platforms to a point of safety had to be 

estabi ished. 

An in-depth study of this problem clearly indicated that there is no 

single standard and/or code presently available which totally 

satisfies the needs of a subway-type transit system. 

The Southern California Rapid Transit District (SCRTD) Fire/Life 

Safety Committee, consisting of representatives from the Southern 

California Rapid Transit District, the City and County of Los Angeles 

Fire Departments and the General Consultants, analyzed existing and 

proposed codes and standards and found that a combination of 

attributes from the several codes and standards, in conjunction with 

variation in exiting criteria, provided the most appropriate and cost 

effective approach toward determining exiting needs for postulated 

emergencies. 

The Fire/Life Safety Committee believes that the station emergency 

exiting criteria developed for the Metro Rail Project are an 

appropriate solution to the emergency exiting problem. 

This report describes the steps that were followed in the 

comprehensive analysis, the results that were obtained, and the 

rationale for the criteria that were adopted. 

The information is presented in two documents. Volume I is an 

Executive Summary of the study and Volume II describes the detailed 

analysis. 
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1.0 INTRODUCTION 

1.1 Background 

Fire and Life Safety are of great importance during the design phase of 

the Metro Rail system. Providing for egress from stations in the event of 

an emergency is one of the most significant safety design considerations 

that needs to be addressed. The proper number of station stairs, 

escalators, and normal and emergency exits must be specifi-d; and 

emergency ventilation and fire suppression systems must be provided. 

Well-defined and unobstructed exit paths and procedures for evacuation 

must also be established. 

A careful distinction must be drawn between normal and emergency exiting 

provisions. Although both are concerned with the efficient movement of 

patrons in the station, the underlying motivations differ, and, as will be 

shown in the analysis, the requirements are not the same. In normal 

exiting, emphasis is placed on getting passengers to and from the station 

platform. Emergency exiting is concerned with the timely evacuation of 

all patrons who might be in a station during a postulated emergency. Both 

of these concepts are addressed in this text. 

1.2 Basis for Emergency Exiting Study 

At the initiation of the Metro Rail Project, there was no approved code 

which specifically addressed emergency exiting requirements for transit 

stations. Therefore, the SCRTD Fire/Life Safety CElLS) Committee 

performed an in-depth study of present and proposed codes, standards and 

guidelines to determine the most appropriate application of them in the 

development of egress criteria. Specifically, the codes, standards and 

guidelines used for the study were: 

NFPA 101, Life Safety Code, 1981 Edition 

NFPA 130 (Proposed), Standard for Fixed Guideway Transit Systems 

Uniform Building Code, 1979 and 1982 Editions 

APTA Guidelines for Design of Rapid Transit Facilities, June 1981 

The review of the above codes indicated that there was no single code or 

standard which could be applied in its entirety to satisfy the unique 

SCRTD's exiting needs in an efficient and cost effective manner. This 

promulgated the need for a detailed study of potential alternatives for 

exiting from stations should an emergency arise. 

1 .3 Participants in the Analysis 

The emergency exiting analysis was a multidisciplinary effort comprising 

of members of the SCRID Fire/Life Safety Committee and the stations 

General Consultant. The process was initiated in September 1982, and the 

final criteria was adopted in April 1983. The varied disciplines and 

experiences of the participants lend credibility to the results since a 

variety of philosophies and proven approaches were tested for 

applicability to the Metro Rail System. In addition, although the 

specific requirements of the Los Angeles Program were the dominant factors 



in developing appropriate criteria, knowledge acquired from site visits to 

other transit properties was of considerable value. 

1 .4 METRO RAIL SYSTEM CHARACTERISTICS 

The FLS Committee recognized that emergency exiting criteria are an 

integral part of the total Fire/Life Safety Program for Metro Rail 

Stations. Therefore, it was essential to be cognizant of other station 

and systernwide characteristics that affected the safe evacuation of 

patrons from a station during an emergency. 

All Metro Rail stations will be underground with top of rail elevations 

varying from 40 to 80 feet below grade. The stations are of a center 

platform configuration. Fare collection areas are at the mezzanine level 

and located at the center or end of the station. Two exits are provided 

off each mezzanine. 

Emergency stairs are located at the ends of each platform providing 

unobstructed access to the surface. Escalator and stair elements for 

normal use in stations were sized to accommodate peak 15 minute 

patronage. The ratio of normal use stair-to-escalator exiting provisions 

is greater than one at all stations. 

Automatic sprinkler protection is provided in station ancillary spaces, 

truss spaces of escalators and elevator machine rooms. A three-zoned 

under vehicle water spray extinguishing system is located on each area 

trackway at the stations. Actuation of the system is provided for each 

trackway at the platform level. 

A wet standpipe system will be installed to enable the fire service to 

reach all areas in the station. The train control room will be protected 

by a Halon extinguishing system. An emergency ventilation system is 

provided throughout the Metro Rail system. It is based on a push-pull 

concept of fan operation, some of which are drawing air while others are 

exhausting air. Normal ventilation augments the emergency ventilation 

system, providing additional capability for: 

Increasing fresh air supply; 
Maintaining acceptable air temperatures; and 

Removing smoke or toxic fumes in the event of fire. 

1.5 Metro Rail Patronage Data 

The patronage characteristics of a transit system dominate the size and 

quantities of the various station elements. 

The data used in this analysis is based on the year 2000 patronage 

estimates for the AM and PM peak hours that were prepared by the SCRTD 

Planning Department. The data was contained in a March 14, 1983 memo from 

this department and is appended to this document. 

. Year 2000 AM and PM peak 15 minute patronage was developed by multiplying 

peak hour volumes by a factor of 0.375. This factor assumes that volume 
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in the peak 15 minutes is 1.5 times average levels during 
the peak hour. Hence 0.375 factor is the product of 1.5 times 0.25. The 
1.5 factor was also received from the SCRID Planning Department in a memo 
dated January 12, 1983. 

Ultimate design period patronage data was defined as 1.6 times the year 
2000 baseline. The basis for this factor is contained in an SCRTD 
Planning Department memo dated February 14, 1983. Peak 15 minute 

patronage was derived in the same manner as for the Year 2000 data. 

1.6 Assumptions 

The results of the analysis in this text are based on a number of 

assumptions, which further clarify the characteristics of the Metro Rail 

$ystem. Changes to any of these qualifiers may impact the study results. 

The assumptions include: 

Metro Rail patronage data of March 14, 1983 is representative of 
expected line volumes. 

Size and quantities of vertical elements are based on worst case 
peak 15 minute period operations (i.e., both AM and PM periods 

must be analyzed). 

Both Year 2000 and ultimate design period conditions must be 

tested. 

The 1.6 patronage contingency factor is an appropriate 
extrapolation from base year to ultimate design period. 

The maximum practical capacity of a six-car train is 1 ,200 

occupants. 

Year 2000 headways will be 3-1/2 minutes. 

Ultimate design period headways will be 2 minutes. 

The fare collection area is designed so that no queuing will 

result during emergency evacuation of patrons. 
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2.0 NORMAL EXITING REQUIREMENTS 

To adequately address the necessity of moving patrons through stations under 
normal day-to-day operations, vertical circulation elements must be evaluated. 

This chapter presents an analysis of the capabilities of vertical circulation 

elements planned for the SCRTD Metro Rail stations to accommodate projected 
peak period demand under 'normal ' conditions. This investigation is concerned 
with whether capacity of planned stairs and escalators on the station 

platforms meets the required demand to serve peak period entering and 

detraining passengers. The "normal" station exiting requirements are 

discdssed as follows. 

Theory and Assumptions 

Application of the assumptions to Metro Rail stations. 

2.1 Theory and Assumptions 

This analysis tests capacity of planned vertical circulation elements for 

two conditions; the first is the year 2000 (base year) peak 15 minute 

demand for both AM and PM peaks; the second is a '1.6 design contingency' 

(based on the year 2000 peak 15 minute demand levels multiplied by a 

factor of 1.6). For the year 2000, scheduled headways are assumed to be 

3-1/2 minutes. For the 1.6 contingency, scheduled headways are assumed to 
be 2 minutes. 

Capacity assumptions for vertical circulation elements in this analysis 

are as follows: 

Escalator capacity is assumed to be 100 persons per minute per 
escal ator. 

Stair capacity is assumed to be 66 persons per minute per 
device. All planned stairs have widths of 3 exit lanes per 
device. 

All escalators have widths of 2 exit lanes per device. 

Exit lanes have a standard 22 inch width. 

For this analysis the normal exiting requirements for the simultaneous 

unloading of inbound and outbound trains is assumed. Of primary concern 

is the capacity of escalators needed to serve this detraining load during 

the peak 15 minute period. 

Escalators should be capable of accommodating all detraining passengers so 

that the platforin is cleared before the next simultaneous arrival of 

inbound and outbound trains. In the year 2000, with a 3-1/2 minute 

headway schedule, escalators should be capable of removing all detraining 

passengers within 2-1/2 minutes. For the 1.6 contingency and a 2 minute 

headway schedule, escalators should remove detraining passengers in 1-1/2 

minutes. 

MTA LIBRAR -4- 



Stair capacity should be sufficient to serve a continuous flow of boarding 
passengers during the peak 15 minutes. For the year 2000, stair capacity 
during a 3-1/2 minute period was tested against the demand. The 1.6 

contingency stair capacity during a 2 minute period was also compared with 
the demand. 

. 

The demand was determined by first identifying the 'worst case' (peak 15 

minute period - AM or PM) for each station. Passenger detraining loads 
were compared for each station during the AM and PM peaks, and the higher 

volume peak was used as 'worst case'. The boarding volume forecast for 

the 15 minute peak that was designated as 'worst case', in terms of 

detraining volumes, was then identified for each station. 

For the year 2000, station peak design load for detraining was determined 

b' multiplying year 2000 peak 15 minute 'worst case' detraining volumes by 

a factor of 0.25, which represents the compliment of detraining passengers 
expected within scheduled headways of 3-1/2 minutes (3-1/2 minutes / 15 

minutes = 0.25). For the year 2000, station peak design load for boarding 

was determined by multiplying peak 15 minute boarding by the same factor 

of 0.25. 

The 1.6 contingency peak detraining and boarding design loads were 
determined by multiplying peak 15 minute 'worst case' volumes by a factor 

of 1/7. This factor is a conservative approximation of 2 minutes divided 

by 15 minutes. 

2.2 Application to Metro Rail Stations 

Table 2-1 presents 
for each station, 
capacity. At all 

patron demand. 

the number of vertical circulation elements provided 
and compares year 2000 peak design load with device 

stations, device capacity is sufficient to accomodate 

Table 2-2 presents the same information for the 1.6 contingency. With the 
1.6 contingency, all stations are shown to have device capacity in excess 

of demand except for Wilshire/Vermont. Escalators at Wilshire/Vermont 

would remove 1.6 contingency peak design load detraining passengers from 

the platform before the next scheduled train, but not within the desired 

90 seconds. 

At Wilshire/Vermont, stair usage under the 1.6 contingency condition would 

be 12 to 13 passengers per minute per foot exit width. This level of 

pedestrian flow corresponds to Level of Service D, which is "consistent 

with the more crowded public buildings and transportation terminals, 

subjected to relatively severe peak demands." (Fruin, Pedestrian Planning 

and Design, p. 82.). 
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TABLE 2-1 

NORMAL EXITING 

PATRONAGE AND VERTICAL DEVICE CAPACITY 
Year 2000 3-1/2 Mm. Headway 

VERTICAL PEAK DESIGN LOAD STAIR ESCALATOR 

STATION CIRCULATION 3-1/2 MIN HEADWAY - 2000 CAPACITY CAPACITY 

ELEMENTS 3-1/2 MIN 2-1/2 MIN 

STAIRS ESC BOARD DETRAIN TOTAL 

Union Station 4 4 272 523 795 924 1,000 

Civic Center 4 4 220 401 621 924 1,000 

5th/Hill 7 5 190 736 926 1,617 1,250 

7th/Flower 3 3 122 458 580 693 750 

Wil/Alvarado 2 2 209 301 510 462 BOO 

Wil/Veniiont 2 2 305 362 667 462 500 

Wil/Normandie 3 1 134 155 289 693 250 

Wil/Western 2 2 186 273 459 462 500 

Wil/Crenshaw 2 2 102 225 327 462 500 

Wil/LaBrea 3 1 55 97 152 693 250 

Wil/Fairfax 3 3 329 414 743 693 750 

Fair/Beverly 3 1 121 140 261 693 250 

Fair/Santa Monica 2 2 149 183 332 462 500 

Sunset/LaBrea 3 1 93 100 193 693 250 

Holl/Cahuenga 2 2 154 161 315 462 500 

Universal City 2 .2 150 324 474 462 500 

N. Hollywood 2 2 148 224 372 462 500 
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NORMAL EXITING 

PATRONAGE AND VERTICAL DEVICE CAPACITY 
1.6 Contingency 2 Mi Headway 

VERTICAL PEAK DESIGN LOAD STAIR ESCALATOR 
STATION CIRCULATION 2 MIN. HEADWAY CAPACITY CAPACITY 

ELEMENTS 1.6 CONTINGENCY 2 MIII 90 SEC 
STAIRS ESC BOARD DETRAIN TOTAL 

Union Station 4 4 248 477 725 528 600 

Civic Center 4 4 201 366 567 528 600 

5th/Hill 7 5 173 673 846 924 750 

7th/Flower 3 3 112 420 532 396 450 

Wil/Alvarado 2 2 191 274 465 264 300 

Wil/Vennont 2 2 278 331 609 264 300 

Wil/Norniandie 3 1 123 142 265 396 150 

Wil/Western 2 2 170 249 419 264 300 

Wil/Crenshaw 2 2 93 205 298 264 300 

Wil/LaBrea 3 1 50 88 138 396 150 

Wil/Fairfax 3 3 301 379 680 396 450 

Fair/Beverly 3 1 110 128 238 396 150 

Fair/Santa Monica 2 2 136 167 303 264 300 

Sunset/LaBrea 3 1 84 91 175 396 150 

Holl/Cahuenga 2 2 141 148 289 264 300 

Universal City 2 2 137 296 433 264 300 

N. Hollywood 2 2 135 205 340 264 300 
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3.0 EMERGENCY EXITING CRITERIA ALTERNATIVES 

This chapter presents four alternatives for determining emergency exiting 

requirements: 

Uniform Building Code, 1979 and 1982 editions 

National Fire Protection Association Standard 101 Life Safety 

Code 
National Fire Protection Association Standard 130 - Standard for 

Fixed Guideway Transit Systems 

Proposed Fire/Life Safety Committee Criteria for Emergency 

Exiting from SCRTD Metro Rail Stations, hereinafter referred to 

as "F/LS Criteriau 

Each of these alternatives are discussed in detail in the following 

p'a rag rap h S. 

3.1 Uniform Building Code (UBC) 

Interpreting the Uniform Building Code (UBC), occupant load of a building 

is determined according to its intended use. A Metro Rail station would 

fall under the category of 'Group A Occupancy', which includes 'Assembly 

Buildings'. The occupant load for an assembly building is determined by 

dividing the floor area of assembly by an 'occupant load factor' of 7 

square feet per person. The capacity of exits required is measured in 

feet of exit width. This capacity is calculated by dividing the occupant 

load by 50 persons per foot of exit width. 

Applying the UBC, the Metro Rail station exit requirements would be 

calculated in the following manner: 

Step 1 : Identify the net platform area equal to gross platform area 

minus areas not used for normal circulation such as platform 

edge strips and areas occupied by vertical circulation devices. 

Step 2: Calculate occupant load equal to net platform area divided by 7 

square feet per person. 

Step 3: Calculate required exit capacity equal to occupant load divided 

by 50 persons per required foot of exit width. 

The content of provisions in the UBC, as they apply to Metro Rail station 

emergency exiting requirements, are the same for both the 1979 and the 

1982 Editions of the Code. Relevant provisions are: 

Definition of an Assembly Building 

Section 402 in both Editions 

Definition of Group A Occupancy 
Section 601 in both Editions 

Determination of Occupant Load 

Section 3301(d) in 1979 Edition 

Section 3302(a) in 1982 Edition 



Number of Exits 
Section 3302(a) in 1979 Edition 
Section 3303(a) in 1982 Edition . Width of Exits 
Section 3302(b) in 1979 Edition 

Section 3333(b) in 1982 Edition 

3.2 National Fire Protection Association Standard 101 - Life Safety Code 

(NFPA 101 

As strictly interpreted in NFPA 101, the occupant load of a building is 

determined by its intended use. The classification of occupancy for a 

Metro Rail station would be categorized as a 'new place of assembly'. 

Occupant load for a 'new place of assembly' is determined by dividing the 

net floor area assigned to the place of assembly by an appropriate 

occupant load factor. For an assembly area of concentrated use without 

fixed seats, the occupant load factor is 7 square feet per person. The 

capacity of exits is measured in 'units of exit width' equal to 22 inches 

per unit. Fractions of a unit comprising 12 inches or more are counted 

as 1/2 unit of exit width. The required exit width is calculated by 

dividing the occupant load by a factor of 75 persons per unit of exit 

width. 

Applying NFPA 101, Metro Rail station exit requirements would be 

calculated as follows: 

Step 1: Identify net platform area. 

Step 2: Calculate occupant load equal to the net platform area divided 

by 7 square feet per person. 

Step 3: Calculate the required exit capacity equal to occupant load 

divided by 75 persons per unit of exit width. 

The provisions of the 1981 Edition of NFPA 101, as they are interpreted 

to apply to Metro Rail station emergency exiting requirements, are 

contained in Chapter 5, Means of Egress, and in Chapter 8, New Places of 

Assembly. Chapter 5 sets forth general means of egress requirements for 

existing and new buildings under all classifications of occupancy. 

Chapter 8 sets forth specific provisions for new places of assembly. In 

the event of conflict between the general provisions in Chapter 5 and the 

provisions for specific building uses in later chapters, 8 through 30, 

NFPA 101 Section 5-1.1.1 clearly states that the provisions of the later 

chapters are to be followed. 

Relevant provisions of the 1981 Edition of NFPA 101, as they apply to 

Metro Rail stations, are: 

Definition of 'assembly' classification of occupancy - Section 

4-1.2 
Occupant load - Sections 5-3.1 and 8-1.7 

Units of exit width - Section 5-3.2 

Capacity of means of egress - Section 8-2.3.1 



3.3 National Fire Protection Association Standard 130 - Standard for Fixed 

Guideway Transit Systems (NFPA 130) 

In NFPA 130, the occupant load is based upon patrons on trains during the 

peak period, called "link loads" and patrons awaiting trains at a 

station, called "entraining loads." The occupant load thus varies from 

station to station according to changes in the number of entraining 

passengers at a station and in inbound and outbound link loads. 

A station's 'inbound link' load refers to the number of passengers on 

trains entering a station on the inbound track. A station's outbound 

link load is the number of passengers on trains entering a station on the 

outbound track. 'Inbound' and 'outbound' in this discussion refer to the 

train's direction of travel relative to Union Station. All link loads 

are patron volumes on trains entering the station. 

The occupant load is derived by adding the 'Calculated Train Load' and 

the station entraining load. The calculated train load represents the 

passenger volume on trains entering a station that would have to be 

off-loaded in an emergency; it is determined for one train on each 

inbound and outbound track in the station during the peak 15 minute 

period. A further assumption is that the number of persons on each train 

will be twice normal peak 15 minute levels to allow for one missed 

headway. Thus, the number of persons on a train is ca1culat1 by 

multiplying twice the peak 15 minute link load by the scheduled headway 

divided by 15. 

The maximum number of persons on any train can not exceed the maximum 

practical capacity for the train (for Metro Rail service, a maximum 

capacity of 1,200 persons was assumed). Additionally, it is assumed that 

trains on each track will arrive and off-load simultaneously. The 

calculated train load is the sum of persons on an inbound and an outbound 

train. 

As an illustration, if the peak 15 minute line volume for trains entering 

a given station is 4,000 persons on inbound trains and 1,000 persons on 

outbound trains, the calculated train load for scheduled 3-1/2 minute 

headways under NFPA 130 would be: 

Calculated train load = inbound component + outbound component. 

Inbound component = 4,000 persons x 3-1/2 min/l5 mm x 2 

= 2,000 persons 

Note: 3-1/2 min/lS mm has been approximated at 0.25. 

Since this value exceeds maximum practical capacity, the value for the 

inbound component becomes 1,200 persons which represents crush load. 

Outbound component = 1 ,000 persons x 
= 500 persons 

Calculated train load = 1,200 persons 

3-1/2 min/15 mm x 2 

+ 500 persons = 1 ,700 persons. 

The station entraining load represents the peak 15 minute passenger 

accumulation on the station platform awaiting a train. 

Occupant loads are calculated for both the AM and PM peaks. The higher 
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occupant load, AM or PM, is designated as 'worst case' and is the basis 
for determining evacuation times and emergency exiting requirements. 

Emergency exit capacity is measured in units of exit width of 22 inches 
per unit. Occupant capacity per unit of exit width varies by circulation 
element. Exit capacity required is determined to allow (1) evacuation of 
the occupant load from the station platform in 4 minutes and (2) 

evacuation of passengers from the most remote part of the platform to a 

point of safety in 6 minutes. 

Relevant provisions of the proposed NFPA 130 are: 

Definition of Occupant Load - Section 2-5.2 

Number and Capacity of Exits - Section 2-5.3 

Calculation of Occupant Load and Exit Capacity (includes sample 

problem) - Appendix A - Section 3.2 

3.4 Metro Rail Fire/Life Safety Comittee Criteria for Station Emergency 

Exiting (F/LS Criteria) 

The basis for exiting provisions in the F/LS Criteria is similar in many 

respects to the approach used for NFPA 130. Both criteria rely on the 

dynamic modelling approach. Under both criteria, the exit capacity 

required is determined to allow evacuation of the occupant load from the 

platform in 4 minutes and evacuation of passengers to a point of safety 

from the most remote point on the platform in 6 minutes. 

The F/LS Criteria differs from NFPA 130 in the manner of determining 

S occupant Under the F/LS Criteria, the occupant load is the 

the 'Calculated Train Load' and the entraining load. The calculated 

train load in the F/LS Criteria represents the passenger volume on trains 

entering a station that would have to be off-loaded in an emergency. The 

calculated train load is determined for one train on each track in the 

station during the peak 15 minute period. The number of persons on each 

train is assumed to be what would normally be expected during the 15 

minute peak period. Hence, the number of persons on a train is 

calculated by multiplying the peak 15 minute link load by the scheduled 

headway and dividing by 15. 

In using the F/LS Criteria, the maximum number of persons on any train 

cannot exceed the maximum capacity for the train. A further assumption 

is that trains on each track arrive and off-load simultaneously. The 

calculated train load is thus the sum of loads on an inbound and an 

outbound train. The calculated train load can be no less than the 

maximum capacity of a single train. 

As an illustration, if the peak 15 minute line volume for trains entering 

a given station is 4,000 persons on inbound trains and 1,000 persons on 

outbound trains, the calculated train load for scheduled 3-1/2 minute 

headways under F/LS would be: 

Calculated train load = inbound component + outbound component. 

Inbound component = 4,000 persons x 3-1/2 min.115 nun. 

S = 1,000 persons 

Outbound component = 1,000 persons x 3-1/2 min./l5 mm. 
= 250 persons 

Calculated train load = 1,000 persons + 250 persons 
= 1,250 persons 

-11- 
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As an additional illustration, suppose that a particular station has a 

normal load on an inbound train (the inbound component) during the peak 

15 minutes of 250 persons and a normal load on an outbound train (the 

outbound component) of 150 persons. Under the F/LS Criteria, the 

calculated train load is constrained to 1,200 persons, which represenl3 

the maximum capacity of a single train. 

The entraining load is equal to the number of passengers that would 

accumulate on the platform in the time period equivalent to four headways 

during the peak 15 minute operating period. As a limitation, the 

entraining load can not exceed the net platform area divided by 4 square 

feet per person. This constraint reflects a commitment by the SCRID, 

which limits access to the station platform by initiating operational 

measures whenever accumulations of entraininy passengers exceed an 

equivalent of 4 square feet per person. 

As an illustration, if the peak 15 minute station boarding is 2,700 arid 

if net platform area is 10,430 square feet, under scheduled 2 minute 
headways, entraining load is calculated as: 

Entraining Load = Peak 15 minute boarding x 4 x headway/15 ruin 

= 2,700 persons x 4 x 2 min/15 ruin 
= 1 ,440 persons 

Under a 3-1/2 minute schedule, eritraining load is: 

Entraining load = Peak 
= 2,700 persons x 
= 2,700 persons 

1.5 ruin boardings x 4 x headway/l5 ruin 
4 x 3-1/2 min/15 ruin 

However, the entraining load would be constrained to 2,607 persons which 

is equivalent to 4 square feet per person on the platform. 

Once the occupant load is determined under the F/LS Criteria, the 

remainder of the methodology for determining exiting requirements is 

identical to the procedure in NFPA 130. 

Emergency exit capacity for the F!LS Criteria is expressed in units of 

exit width of 22 inches per unit. Occupant capacity per unit of exit 

width varies by circulation element. Exit capacity required is 

determined to allow (1) evacuation of the occupant load from the station 

platform in 4 minutes and (2) evacuation of passengers from the most 

remote part of the platform to a point of safety in 6 minutes. 

Emergency exiting requirements are discussed in Section 2.5 of the F/LS 

criteria. Section 2.5.1 provides that transit stations comply with 

applicable building codes and with NFPA 101 chapters 5 and 8 except as 

set forth in the remainder of section 2.5. Section 2.5.2, Occupancy and 

Occupant Load, was adopted by the Fire/Life Safety Committee. 

-12- 



4.0 APPLICATION OF THE ALTERNATIVE EMERGENCY EXITING CRITERIA TO SELECTED 
STATIONS 

This chapter presents the results of application of the four alternative 

emergency exiting criteria that were discussed in Chapter 3. The alternatives 

were applied to the following three Metro Rail stations: 

5th/Hill 
Wilshire/Western 
Hol lywood/Cahuenga 

The 5th/Hill Station was chosen for this analysis because the highest 

patronage levels projected for any station occur at 5th & Hill. The forecast 

link loads at 5th/Hill are among the highest on the system. Emergency exiting 

requl'rements were expected to be greatest for 5th/Hill. 

Wilshire/Western is representative of a medium-to-high volume mid-line station 

and was chosen for this reason. 

Hollywood/Cahuenga was selected for this analysis as representing an outlying 

station of moderate volume. 

It is apparent from the analysis that emergency exiting requirements and 

exiting times are sensitive to assumed station configurations. This is 

particularly true for exiting requirements and evacuation time projections for 

NFPA 130 and the F/LS criteria. Station configuration assumptions were based 

upon the latest plans available at the time of analysis. 

Exiting requirements and times were independently projected for two conditions 

relating to patronage levels. The first condition was year 2000 peak 15 

minute patronage. The second condition was a '1.6 contingency,' which 

represents a patronage level 60 per cent higher than year 2000 levels. It is 

assumed that scheduled peak hour headways in the year 2000 will be 3-1/2 

minutes. When patronage projections reach 1.6 contingency levels, peak hour 

headways are assumed to be 2 minutes. One of the purposes of this exiting 

analysis was to ascertain whether the 3-1/2 minute headways were appropriate 

for the year 2000 (base year). 

4.1 Comparison of NFPA 130 and F/LS Criteria Evacuation Times for Selected 

Stations 

Table 4.1 presents a comparison of occupant load, platform clearance and 

station evacuation times for NFPA 130 and F/LS Criteria. Assuming year 

2000 volumes and occupant loads as defined in NFPA 130, only 

Hollywood/Cahuenga meets both the 4 minute and 6 minute tests. Under the 

1.6 contingency volumes, and NFPA 130 defined occupant loads, none of the 

three stations meets the 4 or 6 minute tests. With occupant loads as 

defined by the F/LS Criteria, all stations meet both time tests for both 

year 2000 and 1.6 contingency conditions. 

Under WFPA 130, occupant loads for the 1.6 contingency exceed loads for 

year 2000. However, F/LS Criteria occupant loads for Wilshire/Western and 

for Hollywood/Cahuenga are higher in the year 2000 than they are under the 

1.6 contingency. This is because the F/LS Criteria occupant load is 

sensitive to the closing up of headways, where the NFPA 130 occupant load 

is insensitive to changes in headway. 
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The F/LS Criteria occupant load for 5th & Hill remains the same for both 

year 2000 and 1.6 contingency conditions. This is because entraining 

platform accumulation is constrained in both conditions to 2877 persons . which allows 4 square feet of net platform area per entraining passenger. 

Also, the calculated train load for 5th/Hill under F/LS is 1200 persons in 

both the year 2000 and the 1.6 contingency. 

. 

Platform and station evacuation times for 5th & Hill, Wilshire/Western and 

Hollywood/Cahuenga presented in Table 4-1 differ somewhat from times shown 

in Table 6-1 (discussed later in text). This is because assumed station 

configurations had changed at the time analysis shown in Table 6-1 was 

conducted. The F/LS Criteria is a 'dynamic' criteria, and, as such, 

evacuation times are sensitive to station configuration. Changes in 

location of circulation elements on the platform will affect evacuation 

times under the F/LS Criteria (and under Proposed NFPA 130) 

4.2 Alternative Criteria Exiting Capacity Requirements for Selected Stations 

Table 4-2 presents a comparison of occupant load under UBC, NFPA 101, 

WFPA 130 and F/LS Criteria, the exit width (in exit units of 22 inches) 

required to meet each alternative criteria and the exit width provided. 

The exit width provided at each station meets UBC and F/LS Criteria. Exit 

width provided at 5th/Hill falls far short of requirements under 

NFPA 130. At Wilshire/Western, exit width provided does not meet NFPA 101 

or NFPA 130 requirements. At Hollywood/Cahuenga, planned exit width does 

not meet NFPA 101 requirements. 

Exiting requirements for 5th/Hill and for Hollywood/Cahuenga in Table 4-2 

differ somewhat from those shown in Table 6-2 for the reasons stated 

previously (due to changes in station configuration assumed at the time 

the analysis shown in Table 6-2 was conducted). 

The data in Table 4-2 have also been presented in graphical format in 

Figures 4-1, 4-2 and 4-3 on a station-by-station basis to more clearly 

show the wide variation in exit width requirements. For the WFPA 130 and 

F/LS approaches, additional data points were calculated to show exit width 

requirements for each of the operating headways throughout the planning 

period. 

-14- 

MTA L1BRAR 



. . . 

TABLE 4-1 

EXITING TIMES FOR SELECTED STATIONS UNDER PROPOSED NFPA 130 AND UNDER FIRE/LIFE SAFETY PROPOSED CRITERIA 

Occupant Load EvacuatioTime(MthLAtes) Evacuation Time (Minutes 

to Clear Platform to Point of Safety 

NFPA 130 Metro Rail NFPA 130 Metro Rail NFPA 130 Pletro Rail 

STATION (1) (2) F/LS (3) (4) F/LS (5) (6) F/LS (7) 

Year 2000 
(3-1/2 Mi Headway) 

5th/Hill 5704 4077 4.66 3.33 7.31 5.98 

Western 2995 2334 4.76 3.71 6.77 572 

Holl/Cahuenga 2073 1815 3.30 2.89 5.66 5.25 

1.6 Contingency 
(2 Mm. Headway) 

5th/Hi 11 7681 4077 6. 28 3. 33 8. 93 5.98 

Western 3524 2089 6.00 3.32 8.01 533 

Holl/Cahuenga 2318 1726 3.68 2.74 6.04 5.10 

Note: Evacuation times shown in this table for 5th & Hill, Wilshire/Western and Hollywood/Cahuenga differ 

somewhat from values shown in Table 6-1. This difference is due to changes in assumed station con- 

figuration after completion of analysis in Table 4-1 but prior to time analysis in Table 6-1 was con- 

ducted. Refer to discussion in Section 4.1. 

NOTES REFERRED TO IN PARENTHESIS ( ) ARE ON PAGE FOLLOWING THIS TABLE. 



EMERGENCY EXITING ANALYSIS - EVACUATION TIMES 

NOTES TO TABLE 4-1 

(1) Station configurations assumed: 

5th/Hill - General Plan 4/7/83 
Western - Prototypical Station Plan 4/7/83 
Hollywood/Cahuenga - General Plan in Milestone 10 Report 

(2) Occupant load is defined in NFPA 130 - Appendix A-3. It is the sum of 
entraining load in peak 15 minutes and calculated train load of trains 
.simultaneously entering the station on both tracks during the peak 15 

minutes. Calculated train load assumes loads resulting from one missed 
headway but not greater than maximum capacity of 1200 passengers. 

(3) Fire/Life Safety Proposed Criteria defines occupant load in Sections 

2.5.2.1 and 2.5.2.2. It is the sum of entraining load in four headways 

and calculated train load of trains simultaneously entering station on 

both tracks during peak 15 minutes. Calculated train load is the greater 
of single train maximum capacity (1200 passengers) or combined peak and 

off-peak direction link loads with no missed headways assumed. 

Entraining load limited to allow a minimum of four s.f. net platform area 

per person. 

(4) NFPA 130 - Section 2-5.3.2 sets forth requirement that there shall be . sufficient exit lanes to evacuate occupant load from station platforms in 

4 minutes or less. Capacities and travel speed assumptions are set forth 

in NFPA 130 Section 2-5.3.4. Procedure to calculate exit capacities and 

evacuation times is outlined in NFPA 130 - Appendix A-3. 

. 

(5) Fire/Life Safety Criteria sets forth in Section 2.5.3.2 that there shall 

be sufficient exit lanes to evacuate station platforms in 4 minutes or 

less. Procedure to calculate evacuation times is the same as methodology 

outlined in NFPA 130. 

(6) NFPA 130 - Section 2-5.3.3 sets forth requirement that station shall be 

designed to permit evacuation from the most remote point on platform to a 

point of safety in 6 minutes or less. Capacities and travel speed as- 

sumptions are set forth in NFPA 130 Section 2-5.3.4. Procedure to cal- 

culate exit capacities and evacuation times is outlined in NFPA 130 - 

Appendix A-3. 

(7) Fire/Life Safety Criteria provides in Section 2.5.3.3 that station shall 

be designed to permit evacuation from most remote point on platform to a 

point of safety in 6 minutes or less. Procedure to calculate evacuation 

times is same as methodology outlined in NFPA 130. 
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. . 
TABLE 4-2 

EXITING CAPACITY REQUIREMENTS FOR SELECTED STATIONS UNDER ALTERNATIVE CRITERIA 

Occupant Load Exit Width Required 

(in exit units of 22 in.each) 

U.B.C. NFPA NFPA Metro U.B.C. NFPA NFPA Metro 

(2) 101 103 Rail (6) 101 130 Rail 

(3) (4) F/LS (7) (8) F/LS 

STATION (5) (9) 

Year 2000 
(3-1/2 Mm. Headway) 

5th/Hill 

Western 

Hol 1 /Cahuenga 

1.6 Contingency 
(2 Mm. Headway) 

5th/Hill 

Western 

Hol 1 /Cahuenga 

Exit 
Width 
Provided 
(Exit 
Units) (10) 

1644 1644 5704 4077 18.0 22.0 49.0 35.0 35 

1490 1490 2995 2334 16.5 20.0 21.5 17.0 18 

1490 1490 2073 1815 16.5 20.0 16.5 14.0 18 

1644 1644 7681 4077 18.0 22.0 65.5 35.0 35 

1490 1490 3524 2089 16,5 20.0 25.5 15.0 18 

1490 1490 2318 1726 16.5 20.0 18.0 13.5 18 

Note: Exiting requirements shown in this table for 5th & Hill and Hollywood/Cahuenga differ some- 

what from values shown in Table 6-2. This difference is due to changes in assumed station 

configuration after completion of analysis in Table 4-2 but prior to time analysis in 

Table 6-2 was conducted. 

NOTES REFERRED TO IN PARANTHESIS ( ) ARE ON PAGE FOLLOWING THIS TABLE. 
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EMERGENCY EXITING ANALYSIS - EXIT WIDTH REQUIREMENTS 

NOTES TO TABLE 4-2 

(1) Station configurations assumed: 

5th/Hill - General Plan, 4/7/83 

Western - Prototypical Station Plan, 4/7/83 

Hollywood/Cahuenga - General Plan in Milestone 10 Report 

(2) Occupant load determined by dividing available platform area by 7 s.f. per 

passenger as set forth in U.B.C., Table No. 33-A. 

(3) Occupant load determined by dividing available platform area by 7 s.f. per 

passenger as set forth in NFPA 101 - Section 8-1.7.1 (a). 

(4) Occupant load is defined in Proposed NFPA 130 - Appendix A-3. It is the 

sum of entraining load in peak 15 minutes and calculated train load of 

trains simultaneously entering the station on both tracks during the peak 

15 minutes. Calculated train load assumes loads resulting from one missed 

headway but not greater than maximum capacity of 1200 passengers. 

(5) Fire/Life Safety Proposed Criteria defines occupant load in Sections 

2.5.2.1 and 2.5.2.2. It is the sum of entraining load in four headways 

and calculated train load of trains simultaneously entering station on 

both tracks during peak 15 minutes. Calculated train load is the greater 

of single train maximum capacity (1200 passengers) or combined peak and 

off-peak direction link loads with no missed headways assumed. Entraining 

load limited to allow a minimum of 4 s.f. net platform area per person. 

(6) Exit width requirement based upon 50 persons per foot of exit width as set 

forth in U.B.C., 1982 Edition - Section 3303 (b). 

(7) Exit width requirement based upon 75 persons per exit width unit as set 

forth in NFPA 101 - Section 8-2.3.1 (c). Units of exit width are mul- 

tiples of 22 inches as set forth in NFPA 101 - Section 5-3.2. 

(8) Exit width requirement based upon provision that evacuation of platform 

occur in 4 minutes or less and evacuation of station from most remote 

point on platform to point of safety in 6 minutes or less. Capacities and 

travel speed assumptions are set forth in Proposed NFPA 130, Section 

2-5.3. Procedure to calculate exit capacities and evacuation times is set 

forth in NFPA 130 - Appendix A-3. 

(9) Exit width requirement is established in Fire/Life Safety Criteria. 

Section 2.5.3 outlines criteria for exit width requirements, which is the 

same as NFPA 130 requirements discussed in Note 8. 
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5,0 RATIONALE FOR SELECTING THE MOST APPROPRIATE ALTERNATIVE FOR EMERGENCY 

EXITING CRITERIA 

This chapter presents an analysis and interpretation of comparing evacuation 

times and emergency exiting requirements of the alternative criteria presented 

in Chapter 4. Additionally, the emergency exiting criteria recommended for 

adoption by the SCRTD Fire/Life Safety Committee is also presented. 

5.1 Results and Interpretation of the Alternative Emergency Exiting Criteria 

As previously indicated in Table 4-1, all three stations subjected to the 

analysis were capable of meeting the 4 and 6 minute evacuation 

requirements of the F/LS Criteria. It was also observed that: 

For NFPA 130, both 5th & Hill and Wilshire/Western Stations 

failed to meet either the 4 or the 6 minute tests. 

Hollywood/Cahuenga met the 4 minute test, but only marginally 

met the 6 minute test for NFPA 130. 

The primary reason for this difference in evacuation times is attributed 

to the different manner of determining "occupant load". 

Of importance then is comparing the respective criteria as they relate to 

"occupant load" determination. For the 1.6 contingency, the occupant load 

for NFPA 130 is 7,681 persons at 5th & Hill Station, which has a net 

platform area of 11,510 square feet. This implies a 1.5 square feet per 

person occupancy at the time of station evacuation; a highly unlikely 

circumstance without panic. 

Even if the calculated train load for 5th & Hill were disregarded for 

NFPA 130 (2,166 persons) the result would be a 15 minute platform 

entraining load of 5,515 persons on the platform imediately prior to the 
simultaneous arrival of the two off-loading trains. This entraining load 

results in 2.1 square feet per person, again a highly unlikely 

circumstance without panic. 

Neither the 1.5 or 2.1 square feet per person platform accumulation is a 

reasonably assumed and acceptable platform density to plan for because of 

the following: 

A 2 square foot per person occupancy is unacceptable even in 

elevators where it causes physical and psychological 

discomfort. 

Movement is not possible at this level of crowding. 

There is also a potential for panic in large crowds. (See 

Fruin, Pedestrian Planning and Design, page 87.) 

It is a logical assumption that passengers would not willingly subject 

themselves to the level of crowding implicit in the entraining load 

required for NFPA 130. 

Additionally, the system can operationally intervene by closing a station 
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prior to platform accumulations reaching this level. It can, therefore, 
be assumed that NFPA 130 does not limit its entrairving load to a level 

that reflects maximum practical platform densities. By recognizing . operational capability to constrain platform accumulations of entraining 
passengers to a limit of 4 square feet per person, the F/LS criteria is 

more representative of what could be expected when intervening measures 
can be implemented. 

Another comparison between NFPA 130 and the F/LS Criteria is the assumed 
entraining load. The F/LS criteria states that the entraining load is 

equal to a platform accumulation 4 times the headway; NFPA 130 states 

that the entraining load is a 15 minute accumulation of patrons on the 

platform without recognition of the headway. The length of time for 
management action and intervention during an emergency is a function of 
.-headway spacing. Therefore, the assumption of entraining load varying 
with the scheduled headway as in the F/LS Criteria is preferable to the 

assumption that entraining load is a function of time and is insensitive 
to headway times. 

NFPA 130 and F/LS Criteria also differ in their definition of the 
calculated train load. NFPA 130 assumes that trains in both the inbound 
and outbound direction will have twice normal peak loads constrain&I by 

the crush load to reflect one missed headway for each train. The FILS 
Criteria assumes no missed headway, but sets a minimum calculated train 
load as assurance that exiting capacity can compensate for an 

underforecasting of link load. By assuming simultaneous arrival of two 

off-loading trains, both criteria are conservative at the outset. 

In the meetings of the Metro Rail Fire/Life Safety Committee there was 
considerable discussion about whether the added assumption in NFPA 130 of 
one missed headway on each train resulted in calculated train loads that 
were overly conservative. Additionally, there is some question about 

whether doubling the normal peak period train load is an accurate 
estimate of the number of detraining passengers resulting from a missed 
headway. If a train fell behind schedule a few stations before the 

station under study, its detraining passengers could be expected to 

exceed a normal peak train load but would not be twice the normal peak 

train load. 

It can be seen from Table 4-2 that occupant loads and, consequently 
exiting requirements, under UBC and NFPA 101 are not responsive to 

station usage or link loading. Their requirements are a function of 
platform area. A number of factors in addition to demand determine 
platform sizing for stations. These include train length, vertical 

circulation device requirements, and other physical limitations, such as 

location of existing building foundations. The lack of sensitivity of 

UBC and FPA exit width requirements to projected patronage is neither 

realistic nor desirable. 

5.2 Selected Emergency Exiting Criteria 

The F/LS Criteria was selected as the basis for determining exiting 

requirements for the following reasons: 

. 
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F/LS is sensitive to changes in demand, and 

F/LS has assumptions that are more representative of the actual . environment as compared to the other criteria that were 

investi gated. 

. 
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6.0 APPLICATION OF F/LS CRITERIA TO ALL METRO RAIL STATIONS 

This chapter presents the results of application of the F/LS Criteria for . Emergency exiting to all Metro Rail stations. Evacuation times and 

emergency exiting requirements are identified for all stations. The 

Station configurations assumed are reflected in the general station plans 

as of April 20, 1983. The patronage data base is as of March 14, 1983. 

Occupant loads, evacuation times and exiting requirements are presented 

for the year 2000 demand and for the 1.6 contingency conditions. 

6.1 Platform and Station Emergency Evacuation Times for Stations 

Table 6-1 presents the projected times for platform evacuation and for 

evacuation to a point of safety for all Metro Rail Stations. For all 

'statlons except 5th & Hill, evacuation times are greater for the year 
2000 than for the 1.6 contingency condition. This is due to shorter 

headways assumed under the 1.6 contingency. 

In the year 2000: 

Four stations have platform evacuation times in excess of 4 

minutes - 7th/Flower, Wilshire/Alvarado, Wilshire/Vermont and 
North Hollywood. 

Four stations have station evacuation times in excess of 6 

minutes 5th/Hill, 7th/Flower, Wilshire/Alvarado and 

Wi 1 shi re/Vermont. 

Platform and station evacuation times for 5th/Hill, Wilshire/Western and 

Hollywood/Cahuenga presented in Table 6-1 differ somewhat from times 

shown in Table 4-1. This is because assumed station configurations had 

changed from the time of the original analysis. The F/LS Criteria is a 

'dynamic' criteria, and, as such, evacuation times are sensitive to 

station configuration. Changes in the location of circulation elements 

on the platform will affect evacuation times under the F/LS Criteria (and 

under NFPA 130). 

6.2 Emergency Exiting Capacity Requirements for Stations 

Table 6-2 presents the F/LS emergency exiting capacity requirements for 

all Metro Rail stations. The capacity requirements, as indicated in 

Table 6-2 would permit each station to meet the 4 and 6 minute tests. 

Except for 5th/Hill, emergency exiting requirements for all stations are 

greater for the year 2000 than for the 1.6 contingency. As previously 

mentioned, exiting requirements are greater for year 2000 because of the 
extended time between trains. At 5th/Hill Station, exiting requirements 

are identical for both the year 2000 and 1.6 contingency, 
because the occupant load is identical. 

Exiting requirements for 5th & Hill and for Hollywood/Cahuenga in Table 

6-2 differ somewhat from those shown in Table 4-2 (for Wilshire/Western, 

exiting requirements are the same for both Tables). The difference in 

exiting requirements was due to changes in station configuration assumed 

at the time the analysis shown in Table 6-2 was conducted. As a dynamic 

criteria, the F/LS Criteria produces results that are sensitive to 

station configuration. Changes in on-platform location of elements will 

affect the exit width requirement. 
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Year 2000 exit capacity requirements exceed provided exit units at five 

stations: 5th/Hill, 7th/Flower, Wilshire/Alvarado, Wilshire/Vermont and 

Hollywood/Cahuenga. For 1.6 contingency conditions, exit capacity 

requirements exceed units provided at all of these stations except 

Hollywood/Cahuenga. However, it should be noted that under the 1.6 

contingency condition, none of the Metro Rail stations requires exiting 

capacity more than 12 percent in excess of that provided. 

[1 

If this difference between required and supplied exiting is found to be 

worth mitigating, the Metro Rail management has a number of options. 

These include: 

providing more exiting where it is cost-effective to do so, 

operating on shorter headways than assumed in this analysis 

(particularly in year 2000) and 

developing operations plans to intervene and/or mitigate some 

emergencies (as discussed in Chapter 7 of this report). 

In addition, some or all of the difference between required and supplied 

exiting may be judged by Metro Rail management as tolerable due to the 

presence of other fire protection features included in station and tunnel 

design. 

The F/LS Criteria (Section 2.5.2.2.2) states that, notwithstanding other 

provisions in Section 2.5.2, as a minimum, exit width provided shall 

accommodate the equivalent of 7 square feet per person according to the 

following formula: 

Minimum Total Exit = Net Platform Area x 1 

Width (Feet) 7 sq. ft./Person 50 Persons per Foot 
of Exit Width 

Table 6-3 compares minimum exit units required by this formula with exit 

units provided. At all stations as presently configured, exiting units 

provided meet or exceed this minimum requirement. 
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TABLE 6-1 

S 

EMERGENCY EXITING ANALYSIS - EVACUATION TIMES UNDER PROPOSED FIRE/LIFE SAFETY CRITERIA 

Year 2000 3-1/2 Mm. Headway 1.6 Contingency 2 Mm. Headway Exit 

Dcc. Platform Station Dcc. Platform Station Units 

STATION Load Evacuation Evacuation Load Evacuation Evacuation Provided 

lThion 3005 3.58 mm. 5.64 mm. 2740 3.27 mm. 5.33 mm. 24 

Civic Center 2913 2.98 5.54 2662 2.72 5.28 28 

5th/Hill 4077 3.33 6.32 4077 3.33 6.32 35 

7th/Flower 4047 4.63 6.85 3564 4.08 6.30 25 

Wil/Alvarado 2812 4.47 6.01 2531 4.02 5.56 18 

Wil/Vermont 2961 4.70 6.39 2735 4.35 6.04 18 

Wil/Normandie 2297 3.46 5.42 2062 3.11 5.07 19 

Wil/Western 2334 3.71 5.30 2089 3.32 4.91 18 

Wil/Crenshaw 2059 3.27 5.18 1931 3.07 4.98 18 

Wil/La Brea 1597 2.41 3.96 1540 2.32 3.87 19 

Wil/Fairfax 2578 3.21 5.49 2377 2.96 5.24 23 

Fair/Beverly 1787 2.69 4.17 1701 2.56 4.04 19 

Fair/Sta.Monica 1795 2.85 4.86 1708 2.72 4.73 18 

Sunset/La Brea 1570 2.37 3.88 1516 2.28 3.79 19 

Holl/Cahuenga 1815 2.89 4.65 1726 2.74 4.50 18 

Universal City 2368 3.76 5.80 2197 3.49 5.53 18 

N. Hollywood 2529 4.02 5.71 2335 3.71 5.40 18 

Note: Evacuation times shown in this table for 5th/Hill, Wilshire/Western and Hollywood! 

Cahuenga differ somewhat from values shown in Table 4-1. This difference is due to 

changes in assumed station configuration after completion of analysis in Table 
4-1 but 

prior to time analysis in Table 6-1 was conducted. Refer to discussion in text in 

Section 6.1. 
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TABLE 6-2 

EMERGENCY EXITING ANALYSIS - EMERGENCY EXIT CAPACITY UNDER PROPOSED FIRE/LIFE SAFETY CRITERIA 

STATION 

Year 2000 - 

0cc. Load 
3-1/2 Mm. Hdwy 

Exit Req't 
(Units) 

1.6 Contingency 
0cc. Load 

2 Mi Hdwy. 

Exit Req't 

Exit 
Units 
Pro- 
vided 

Union 3005 22.0 2740 20.0 24 

Civic Center 2913 24.5 2662 22.5 28 

5th/Hill 4077 39.0 4077 39.0 35 

7th/Flower 4047 31.0 3564 27.0 25 

Wil/Alvarado 2812 21.0 2531 18.5 18 

Wil/Vermont 2961 21.5 2735 20.0 18 

Wi 1 /Norrnandi e 2297 16. 5 2062 1 5.0 1 9 

Wil/Western 2334 17.0 2089 15.0 18 
cc Wil/Crenshaw 2059 15.0 1931 14.0 18 

Wil/La Brea 1597 11.5 1540 11.0 19 

Wil/Fairfax 2578 20.0 2377 17.0 23 

Fair/Beverly 1787 13.0 1701 12.5 19 

Fair/StaMonica 1795 13.0 1708 12.5 18 

Sunset/La Brea 1570 11.5 1516 11.0 19 

Holl/Cahuenga 1815 13.0 1726 12.5 18 

Universal City 2368 17.5 2197 16.0 18 

N. Hollywood 2529 18.5 2335 17.0 18 

Note: Exiting requirements shown in this table for 5th & Hill and Hollywood/Cahuenga differ some- 
what from values shown in Table 4-2. This difference is due to changes in assumed station 
configuration after completion of analysis in Table 4-2 but prior to time analysis in 
Table 6.2 was conducted. Refer to discussion in text in Section 6-2. 
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TABLE 6-3 

MINIMUM EXITING REQUIREMENT EQUIVALENT TO 7 SQUARE FEET PER PERSON 

NET PLATFORM AREA (S.F.) EXIT FEET REQUIRED EXIT FEET PROVIDED 

STATION 
(Net Area/350) (Exit Units x 22/12) 

Union 12230 35 44.0 

Civic Center 11510 33 51.3 

5th/Hill 11510 33 64.2 

7th/Flower 11870 34 45,8 

Wil/Alvarado 10430 30 33.0 

Wil/Vermont 10430 30 33.0 

Wi1/Normandie 10430 30 34.8 

Wil/Western 10430 30 33.0 

Wil/Crenshaw 10430 30 33.0 

Wil/La Brea 10430 30 34.8 

Wil/Fairfax 11870 34 42.2 
Fair/Beverly 10430 30 34.8 

Fair/Sta.Monica 10430 30 33.0 
Sunset/La Brea 10430 30 34.3 
Holl/Cahuenga 10430 30 33.0 

Universal City 10430 30 33.0 
N. Hollywood 10430 30 33.0 

Note: This table identifies minimum exiting requirements according to I/LS Criteria, 
Section 2.5.2.2.2. 
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7.0 STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY 

As previously indicated, the recognition of operational capability to 

intervene and/or mitigate station emergencies is necessary. There are 

many measures which can be procedurally instituted to evacuate patrons 

safely. Table 7-1 is an illustration of some typical measures that can be 

accomplished operationally to prevent station platform overcrowding and 

safe egress should an emergency arise. 

The items identified in the table are not intended to be an exhaustive 

list of all postulated emergencies, but rather, the table is presented as 

a representative example of what can be instituted in the event of an 

eme rgency. 
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TABLE 7-1 

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY 

. 
Page 1 of 4 

TYPE OF SCENARIO POSTULATED OPERATIONAL CAPABILITY TYPE OF MEASURE 

I. FIRE: 
ON TRAIN 

- Detected on arrival at Make station announcement; evacuate incident Intervention 

station; another train train; inform patrons on train on adjacent track 
on adjacent track to remain on board and move train to next sta- 

tion; activate fare gate array to "Exit Only"; 
assist patrons out of station. 

- Detected on arrival at Same as above except train on adjacent track Intervention 
station; no other train procedure not required. 
on adjacent track 

- Detected in advance of Activate fare gate array to "Exit Only"; make Mitigation 
arrival at station; trains station announcements and escort patrons out of 
at station station; inform patrons on train(s) at station 

to remain on board and move train(s) to next 
station; incident train proceeds to station to 

off load patrons. 

IN STATION: 

- Detected while train(s) Activate fare gate array to "Exit Only"; make Intervention 
are at platform unloading station announcements and assist patrons in 

evacuation; train(s) at platform make announce- 
ment for patrons to remain on board; train(s) 
proceed to next station 
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TABLE 7-1 

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY 

. 
Page 2 of 4 

TYPE OF SCENARIO POSTULATED OPERATIONAL CAPABILITY TYPE OF MEASURE 

IN STATION (Continued): 

Detected before train(s) Activate fare gate array to "Exit Only"; make Mitigation 
arrive station announcements and assist patrons in the 

evacuation process; preclude train(s) from 
arriving at affected station until incident is 
under control. 

II. NORMAL DAILY OPERATIONS: 

IN STATION 

Platform accumulation Activate fare gate array to "Exit Only"; make Mitigation 
approaches 4 sq.ft./person announcement that station is temporarily closed 

because of over crowding; do not permit further 
patron access into station until overcrowding 
subsides 

Fare collection array Same as above for 4 sq.ft./person Intervention 
failures causing excessive 
queing at fare gates and 
patron build-up approaching 
4 sq.ft../person 
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TABLE 7-1 

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATIQJ CAPABILITY 

. 
Page 3 of 4 

TYPE OF SCENARIO POSTULATED OPERATIONAL CAPABILITY TYPE OF MEASURE 

III. BOFIB THREAT: 
ON TRAIN 

Train informed while at Make station announcement to evacuate station Intervention 

station; another train at and activate fare gate array to "Exit Only" and 

adjacent track assist patrons in evacuation process; move non- 

incident train out of station with patrons on 

board; off-load patrons on incident train and 

move train into tunnel; prevent all trains from 
entering the affected zone. 

Train informed while at Same as above except for "Non-Affected" train Intervention 

station; no train at adja- 
cent track 

- Train informed prior to Make station announcement to evacuate station Intervention 

approaching station and activate fare gate array to "Exit Only"; 
assist patrons in the evacuation process; stop 

incident train short of, but near station; off 

load patrons from incident train and evacuate 
toward station; leave train in tunnel until 

incident is resolved 

IN STATION: 

Informed while train(s) at Make station announcements, activate fare gate Intervention 

station platform array to "Exit Only" and assist patrons in 
evacuation process; inform patrons on train(s) 
to remain on board and move train(s) to next 
station; preclude further train arrivals at 
station until incident is resolved 
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TABLE 7-1 

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY 

S 
Page 4 of 4 

TYPE OF SCENARIO POSTULATED OPERATIONAL CAPABILITY TYPE OF MEASURE 

III. BOMB THREAT 
IN STATION (Continued): 

- Informed prior to train Same as above except for "Trains at station" Intervention 

arrival at station plat- 
form 

This list is not exhaustive; it is only a representative example of some postulated events and measures that 

can be instituted to intervene and/or mitigate station emergency exiting. 



8.0 C0'JCLUSI0NS 

The foregoing text reveals that a comprehensive analysis of the various 

codes was conducted by the SCRTD Fire/Life Safety Committee. Although it 

would have been advantageous to universally apply a single code to the 

Metro Rail Project, the analysis revealed weaknesses in existing code 

provisions as they applied to transit station requirements. A number of 

these include: 

UBC and NFPA 101 provisions do not consider actual patron loads which 

may be in the station. 

At high volume stations, UBC and NFPA 101 provisions appear to 

provide insufficient exiting width and, at low volume stations, more 

than may be needed. 

NFPA 130 does not recognize physical limitations of the platform in 

deriving entraining load. 

UBC, NFPA 101 and NFPA 130 do not adequately recognize transit system 

operational procedures which may be instituted to intervene and limit 

occupant loading during potential emergency conditions. 

NFPA 130 uses a static period for determining entraining loads and 

does not recognize the effect that variations in headway interval may 

have on platform accumulation. 

It is noteworthy to mention the conclusions of an independent analysis of 

FPA 130 egress requirements by the Department of Transportation 

(Transportation System Center). These conclusions are documented in a 

report dated May 16, 1983 to the Urban Mass Transportation Administration 

and amplify those of the currrent study. The conclusions are reproduced 

below: 

"...There does not appear to be any rationale for the selection of a 

fixed evacuation time of four minutes from the platform and six 

minutes from the station. 

The standard does not differentiate between underground, elevated or 

at grade stations but applies the same egress requirements to all 

stations. Moreover the times to evacuate an underground station will 

vary with the depth of the station and cannot be specified as a fixed 

period of time. For example, using the patron walking speeds 

specified in NFPA-130, stations over 200 feet deep could not be 

evacuated in 6 minutes even if there were no waiting times. WMATA 

has several existing or planned deep stations, including Forest Glen 

which is nearly 200 feet deep. Five stations have escalators that 

exceed 200 feet in length with Wheaton being 229 feet. Forest Glen 

is deep enough that the normal travel mode will be by elevator. 

Since undelayed walking time can exceed 6 minutes, the only other 

recourse that NFPA-l30 (has is to construct) a "place of safety" 

underground for hundreds, if not thousands of people. Such a 

solution will be very difficult and expensive to implement and as 

past transit experience has shown, unnecessary. Furthermore, the 

concern over smoke will vary with whether the station is underground, 

elevated, or at grade. 
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The WFPA-130 capacity and travel speeds are questionable. For 

example, the walking speed up stairs and up stopped escalators are 

the same in the standard. Escalators, however, are not designed for 

walking efficiency and the walking speed on escalators is slower than 

that for stairs. Furthermore, it is questionable that the average 

person can maintain a speed of SO FPM (vertical component) up a 

stopped escalator over 200 feet in length. 

Many stations cannot meet the evacuation time requirements not 

because of egress design, but rather because of the large platform 

loading produced by the method of calculation required by NFPA-130. 

The methods of calculating occupancy loads as defined in 1FPA-l3O 

contain several inconsistencies and tend to inflate platform loads 

Ieyond worst case conditions. Train loads are based on headways, 

although it is presumed that one headway is missed, and since 

calculations are based on the peak hours, it is tantamount to 

assuming that trains will have crush loads. Platform loads, however, 

are not based on headways. The method of calculating platform load 

or entraining load requires that all headways during the peak fifteen 

minute period are missed. Thus, at the start of an emergency 

evacuation, it is assumed that all the patrons entering the station 

during the previous peak fifteen minutes are standing on the 

platform. Use of the "disruption curve correction factor" also can 

inflate that number of patrons by another fifty percent. 

The proposed Standard does not reflect the present state-of-the-art 

in station design, but merely introduces a new untested design 

criteria. Past experience from may existing station designs, which 

have served well for many years has not been utilized..." 

From the analysis and findings there was a clear indication that occupancy 

load, and, thereby, exit width requirements were a function of three 

distinct but integral factors: 

Patronage levels 
Operational characteristics of the system 
Station configuration 

It was, therefore, recommended and subsequently mandated that the SCRID 

Emergency Exiting Criteria incorporate these system variables. 

The Criteria developed by the Fire/Life Safety Committee and described in 

Section 3.0 achieve this objective. It combines the merits of a 

patronage-based dynamic approach and the constraint that platform 

accumulation is limited by physical dimensions. This joint consideration 

dictates that operational measures are an integral part of the station 

emergency egress characteristics. In addition, by tying entraining loads 

to an accumulation of headways, the criteria assert that: 

The 

not 

dur 

. . The 

the 

time-lapse for identification of an emergency condition is 

static and is a function of system operation which varies 

ing the day and throughout the life of the system and that 

entraining portion of the station occupant load will vary as 

headway is shortened or lengthened. 
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These two characteristics imply that actual operations directly affect the 

volume of patrons that may have to be evacuated during an emergency 

condition. They also imply that, as operational effectiveness improves, . the element of risk is reduced and Fire/Life Safety response capabilities 

are enchanced. Likewise, if operations are not achieving the intended 

objectives, the increased risk will also be apparent. 

. 

S 

For criteria to be appropriate, this flexibility to respond to and 

accurately assess the actual conditions is mandatory. The Metro Rail F/LS 

Criteria possess this flexibility. 

The adopted emergency exiting criteria for the 1etro Rail System provide a 

realistic answer to the dilemma of specifying the appropriate exit width 

requirements for the Metro Rail Stations. By integrating the factors of 

patronage, operational characteristics, and station configuration, the 

criteria enable the SCRTD to monitor and report actual conditions and to 

assess the emergency characteristics of the respective stations. 
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APPENDIX 

2.2. 5 MEANS OF EGRESS 

2.2.5.] Public Occupancy Areas 

The transit station shall comply with the provisions of 

applicable building codes and NFPA 101 Chapters 5 and 8, except 

as set forth below. 

2.2.5.2 Occupancy and Occupant Load 

2.2.2.l The occupant load for a station shall be determined based on an 

emergency condition requiring evacuation of that station load to 

a point of safety. The station occupant load is defined as 

follows: 

Calculated train load 
Entraining load (on platform awaiting train) 

(A) The Calculated train load is the number of passengers on 

trains simultaneously entering the station during the peak 

15-minute period. The following limitations to the 

calculated train load are followed: 

No more than one train will unload at any one track to 

a platform. 

The load on any single train is limited to the maximum 

train capacity. 

The calculated train load can be no less than the 

maximum passenger capacity of a single train. 

(B) The entraining load is equal to the number of passengers 

that would accumulate on the platform in the time period 

equivalent to four headways during the peak 15-minute 

operating period. This entraining load is constrained as 

defined in paragraph 2.2.5.2.2 (A). 

2.2.5.2.2 Spial Conditions and Design Considerations 

(A) Access to the platform and/or the station must be 

operationally constrained to a platform net area occupancy 

equivalent to 4 square feet per person. For anticipated 

platform entraining loads that would result in area 

occupancies of less than 4 square feet per person, the 

calculated platform load will be limited to the net 

platform area divided by 4 square feet per person. The 

minimum total exit width in feet shall be equal to this 

platform load divided by 50 patrons per foot of exit width. 

(B) Notwithstanding other provisions in section 2.2.5.2, 

exiting shall be provided, as a minimum, to accommodate the 



equivalent of 7 square feet per person; i.e., 

Minimum = Net Platform Area x 1 

Total Exit 7 Sq. Ft./Per Person 50 Persons Per 

Width Foot of Exit 

(Feet) Width 

(C) Special design consideration shall be given to stations 

directly servicing areas where events occur that result in 

abnormal patron loads. These would include such areas as 

arenas, sports complexes, and convention centers. 

Consideration of control access to platforms may be 

necessary to provide appropriate safety levels. 

2.2.5.2.3 If there are side platform stations, each platform shall be 

considered separately. At center platform stations, arrival of 

trains from both directions, plus their entraining loads, shall 

be considered. 

2.2.5.2.4 At concourses, mezzanines, or multi-level stations, simultaneous 

platform loads shall be considered for all exit paths passing 

through that area. 

2.2.5.3 Number and Capacity of Exits 

2.2.5.3.1 Exit capacities shall be calculated on the basis of 22-inch wide 

exit lanes. Width shall be measured in the clear at the 

narrowest point except that individual handrails may project 

3-1/2 inches into the required width. Fractional lanes shall 

not be counted in measuring exit capacities except that 

12 inches added to one or more lanes shall be counted as 1/2 a 

lane. 

2.2.5.3.2 There shall be sufficient exit lanes to evacuate the station 

occupant load as defined in paragraph 2.2.5.2.1 from the station 

platforms in 4 minutes or less (see Figure 2-1 "Emergency Exit 

Capacity Calculation). 

2.2.5.3.3 The station shall also be designed to permit evacuation from the 

most remote point on the platform to a point of safety in 6 

minutes or less. 

2.2.5.3.4 To calculate this evacuation time, the walking travel time 

should be tabulated using the longest exit route and travel 

speeds indicated in paragraph 2.2.5.3.5. To this time should be 

added the following factors: 

(A) (W1-T1) The waiting time at the vertical elements at 

platform level minus the longest walking travel time at 

platform level. 

(B) (W2-W1) The waiting time at the fare collection 

barriers minus the waiting time at the platform vertical 

circulation elements. 



(C) (W3-W) The waiting time at the vertical or horizontal 

circulation elements from concourse to grade minus the 

waiting time at the platform vertical circulation elements 
or fare collection barrier, whichever is greater. 

CD) (W4-W) The waiting time, if any, at any additional 

constriction minus the greatest previous waiting time. 

(Repeat for all additional constrictions.) 

Note: The total of any of the factors in (A) through (D) above 

cannot be less than zero. 

2.2.5.3.5 The capacity in persons per minute (ppm), travel speeds in feet 

per minute (fpm), and requirements for exit lanes shall be as 

follows: 

(A) Platforms, corridors, and ramps of 4 percent slope or 
less: Exit corridors and ramps shall be a minimum clear 
width of 5 feet 8 inches. In computing the number of exit 
lanes available, 1 foot 6 inches shall be deducted at each 

platform edge and 1 foot at each sidewall. 

Per exit lane: Capacity - 50 ppm 

Travel Speed - 200 fpm 

(B) Stairs, stopped escalators, and ramps of over 4 percent 
slope: Exit stairs shall be a minimum clear width of 

3 feet 8 inches. Exit ramps shall be a minimum clear width 

of 6 feet. Stopped escalators may be considered as 

emergency exits of 2-lane capacity provided they are of 

nominal 4 feet width; of 1-1/2 lane capacity provided they 

are of nominal 2 feet 8 inches width; and one-lane capacity 

if less than 2 feet 8 inches width. 

Per exit lane "up" direction: Capacity - 35 ppm 
Travel Speed - 50 fpnl* 

Per exit lane "down" direction: Capacity - 40 ppm 
Travel Speed - 6Ofpm* 

(C) Doors and gates: Exit doors and gates shall be a minimum 
of 3 feet wide. 
Per exit lane: Capacity 50 ppm 

(D) Fare collection gates qualifying for use in exit paths 
shall be electrically deactivated to assume an acceptable 

exit mode in the event of a power failure or through 

actuation of a manual or remote control, or shall be of the 

swinging type fitted with approved panic hardware and 

*Indicates vertical component of travel speed) 

. 



opening in the direction of exit travel, and shall be rated 

in exit capacity as follows: 

(1) Gates that when deactivated provide a clear 
unobstructed aisle, a minimum of 1 foot 8 inches in 

width, mounted between consoles not exceeding 
3 feet 4 inches in height. 

Per gate: Capacity 50 ppm 

(2) Gates, a minimum of 18 inches wide, having a turnstile 
bar positioned to have maximum height of 3 feet which, 

when deactivated, will free wheel in the exit 
direction. 

Per gate: 25 ppm with exit capacity of gates with 

turn-stile bars not exceeding 50 percent of total 

capacity in any gate array. 

(3) Swinging gates fitted with approved panic hardware and 

opening in the direction of exit travel, with mimimum 
nominal width of 3 feet. 

Per gate: Capacity - 50 ppm per exit lane 

Fare gate not qualifying for use in exit paths shall be 

prominently marked "Not an Exit." 

2.2.5.3.6 From each platform there shall be a minimum of 2 exits not less 
than 100 feet apart. Platform exits shall be stairs or stopped 

escalators to concourse level, emergency stairs, doorways, 

corridors, or walkways to a point of safety. Routes from 

platform ends into the underground tramway may not be 

considered as exits for calculating exiting requirements. 

2.2.5.3.7 There shall be a minimum of 2 exits from each concourse. Exits 

shall be separated by a minimum distance of 40 feet. 

2.2.5.3.8 No point of the station platform(s) or concourse(s) shall be 

more than 300 feet from an exit. 

2.2.5.3.9 All exit measurements shall be to a point of access to the exit. 

2.2.5.3.10 Exits other than turnstiles shall provide for at least 

50 percent of the exit capacity in any fare barrier. 

2.2.5.3.11 A point of safety shall be defined as any at-grade area beyond 

any structure; any exit having a fire-rated enclosure which 
discharges to an at-grade area beyond any structure; or a 

passageway that affords equivalent protection. 

2.2.5.3.12 In addition to the exits specified to obtain compliance with the 

foregoing requirements, means of ingress shall be provided from 
each tramway to the platform. 

(A) Two 2 feet 10 inches wide stairways, or other arrangement 

having equivalent capacity, shall be provided at each end 

of the platform, arranged to provide full capacity exiting 

from either trackway. 



(B) Gates at top of each stairway shall swing in the direction 

of access to the platform, and shall provide clear opening 

width not less than 3 feet. 

(C) Gates, stairs, and landings shall conform to requirements 

of NFPA 101 and applicable building codes. 

(0) For ends of platform where calculated capacity exits 

emanate within 25 feet from an end of platform, the access 

points and the exit may be integrated. 

2.2.5.3.13 Escalators shall not account for more than half of the units of 

exit at any one level in the public area. 

S 
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Station 

Occupancy Load 

Figure 2-1 

EMERGENCY EXIT CAPACITY 

CAL CULATI ONS 

Exit Lanes and Capacity Provided 

Platform to Concourse 

Stairs x Lanes x PPM = PPM 

Escalators x Lanes x PPM = PPM 

Emergency Stairs x Lanes x PPM = PPM 

TOTAL PPM 

Through Fare Barrier 

Fare Gates x Lanes x PPM = PPM 

Service Gates x Lanes x PPM = PPM 

Emergency Gates x Lanes x PPM = PPM 

TOTAL PPM 

Fare Barrier to Safe Area 

Stairs x Lanes x PPM = PPM 

Escalators x Lanes x PPM PPM 

Emergency Stairs x Lanes x PPM = PPM 

TOTAL PPM 

. 
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Figure 2-1 (cont.) 

EMERGENCY EXIT CAPACITY TESTS 

Test 1 

Evacuate station occupant load from station platform(s) 
in 4 minutes or 

less. 

W (occupancy load) 

W1 (waiting time at platform exits) = 

Wi 

Persons 

PPM 

Minutes 

Test 2 

Exit Capacity 

Evacuate station occupant load from the most remote 
point on the 

platform to a point of safety in 6 minutes or less. 

Walking Time for Longest Exit Route 

T =T T +T +T +T 
1+ 2 3 4 5 

T1 (platform) = 

T2 (platform to 

T3 (concourse to 

T4 (fare barrier 

T5 (grade) 

Feet 

concourse) = Feet 

fare barrier) = Feet 

to safe area) = Feet 

Feet 

FPM = Minutes 

FPM = Minutes 

FPM = Minutes 

FPM Minutes 

FPM = Minutes 

T = MINUTES 
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Test 2 (cont.) 

Additional Waiting Time at Platform Exits 

T1 = Minutes 

Additional Waiting Time at Fare Barrier 

Occtipant Load at Concourse = Occupant Load - Emergency Stair 4 Minute 

Capacity 

- - = Patrons 

(Concourse Occupant Load Gate Capacity) 

Persons PPM = Minutes 

W1 Minutes 

Additional Waiting Time at Concourse Exits 

W3 = 

Concourse Occupant Load 

Exit Capacity 

Persons 

3 PPM 

W3 

Minutes 

-Wi = 

Total Exit Time 

T + (W1 -T1) 

(W3 - W1) 

Minutes 

+ (W2-W1) ________+ 

TOTAL MINUTES 
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YEAR 2000 DAILY PRONAGE PROJECTIONS 
MODE OF ARRIVAL 

WALK BUS KISS & RIDE PARK & RIDE TOTAL 

UNION.STATION, 2,378 17,003 2161 4,746 26,258 

CIVIC CENTER 15,299 22,734 0 0 38,033 

5TH & HILL 10,582 41,857 0 0 52,439 

7TH & .HLLL 24,047 10,106 0 0 34,153 

ALVARADO 16,522 9,808 '1,038 0 30,368 

VERMONT 10,267 15,776 3,129 0 29,172 

NORMANDIE 1,348 12,691 2,065 : 0 16,104 

WESTERN 1,706 19,237 1,689 0 22,632 

CRENSHAW 4,258 10,489 1,950 0 16,697 

LA BREA. 1,320 5,770 909 0 7,999 

FAIRFAX 1,380 .21,165 1,459 2,065 26,069 

BEVERLY S 1,727 6,394 437 1,397 9,955 

SANTA MONICA 714 .12,042 291 0 13,047 

SUNSE.T 333 7238 423 0 7,094 

CAHUENGA.; . , 
. 642 10,739 2,446 0 13,467 

UNIVERSAL: 3,019 .7,342 1,329 3,508 16,158 

NORTH HOLLYWOOD 1,934 10,391 496 2,979 
__%_ 

15,800 

SYSTEM TOTAL 98376 240,422 22,822 , 14,755 376,375 



a 

/ 
ion Slollon 
(7001) 

. 
Q;/_, 57 it ? (4146 

O7 o 
\ 

ggil 154 

1tIUrondwoy Gth/Droodwny 7Ui(Flowor Wilohiro/Alvurudo' WllnhIro/Vorrnont WIiohIro/Hormnn 

(7002). (7003) (7004) (1000) (7000) (1607) 

/"\\ 
31332 *5I'73 \O 

I 
3 

'p 3L4 

6 

4Cj 
/33 idI'17 \ / 51cgo 

IIro/WoIorn WIIoMro/Cronehow WIIhIro/o Broc WIIhIro/FnIr1n FoIrInx(Uovory FoIrIo/Snnn Morilcu Surio/Io 
I (7600) (7000) (7610) (7011) (7012) (7613) (Tab) 

34 
%3. O4,\ 

woodlOnhuongn Univurni Oily LonkerhImIQhondIur 
(7014) (7010) (7017) 

STARTER LINE CORRIDOR 

'I 

I, 

uOARDING ALIGHTING & LINK VOLUMES DY OIRECTIQN 
+1-9-9-64 AVERAGE DAILY VOLUMES 1ev1/Qc 3/7/' 



. a 

A 

U L 7f V U" '-' 

on 3tnIIon let/Drondwny 6lhlflroodwny TIhIFIowor Wilohiro/Alvorodo' 
(7001) (7002) (7003) (7004) (7006) 

445j 
/ co/'j1r\ g 

I 31j4 411Q 40 
L11.. 

Liro/Wootorn Wliohlro/Crnahaw Wlihiro/La Broo 
(7600) (7000) (7610) 

64 
6 4 
4431 354 

L 

ood/Gnhuono Urilvorool City Lnnkurnhlm/Chondlor 
(7014) (1010) (7017) 

WI 10 hI r of V or m 

(7000) 

i1o36 
\O 

A7(p I 

oni WIIohIro/tIormnrufl 
(TOOT) 

\O 1/7 1i1' 

C % 9 
cRdI5pZ \ 

£lN/i1 

WilohirofFoirtox Foirloxlflovorly Foirtox/Snnia Monica Sungol/La Oroc 

(7611) (7612) (1013) (7010) 

STARTEFI LINE CORRIDOR 

BOARDING, ALIGHTING & LINK VOLUMES BY DIRECTION 

cic- 7W* 9*Ib- V 0 LU M ES 

o-w ,4M PKI-ig 

?f' 1-Ig/ 



. I. S 

< 74 - 735 '\"/ 

i o3 -5 ou 144o 
/- 

UNION STATION 1ST1OnOADWAY 5TH1DFIOADWAY 1TH1F LOWEll WILS)IIFIEIALVAIIADO WI LS)II1E1VEIIMONT WILSIIIEINOflMAr4C 
17601) 17602) 17603) (7604) (7605) (7606) (7601) 

z 5o 4 95 
0 

( 
a 

% 99 
- 

/ 

(boo) 17609) (7610) 17611) 1 12) (7613) 

WI LSHI flEFIE5TEF1N WI LSHIflE/CflENSHAW WILSHIllE(LA OflEA WI LSHIllEIFAInFAX FAInFBEVEflLY FAIflFAX/SANTA MONICA HOL-WOOP/c,AH. 

(L ctT g 

U, ;'r74 
ocrwoot-oowt UNIVCFSAL CITY LANKEflSHIMICHANDLEfl 

(7615) 17616) (7617) 

OPTION I 

STARTER LINE CORRIDOR 
/71s'VJ HI- 

/ INK VOLui'1S 
E GE 

Fiira 11 

I 

Ci?) 



. AM PEAK HOUR PM PEAK-.HOUR 24 
ENTERING EXITING ENTERING EXITING HOUR 

ALTERNATIVE Perk and ride 5OJ U74 

L'PA 

Kiss nd ride 17c4 53t 

BUS \7oc'3 

o9 

TOTAL 
f _ 

\7LJ S7O 

S. STATION0 

__-AM PEAK-HOUR PM PEAK HOUR Z4 
PWTFRING FITING ENTERING EXITING HJi 

ALTERNATIVE 

LP 

Park and ride_j 0 0 0 
Kiss and ride 0 0 0 0 0 
Bus I 

73LE 

Walk 79 

TOTAL RS 457 3Q'4 T5'O33 

STAT0N C..4-- 

HOUR PM PEAK HOUR 24 AM PEAK 
ENTERING EXITING ENT.ERING FX!T-i-1tR 

ALTERNATIVE 

LPABus 

Park nd de o o 

Kissandride 0 0 . 0 0 0 
c3_. c7 L%"57 

waik . 
1L{.Q 

TOTAL O7 'H9l 3Oi 

STATION 



. AM PEAK HOUR PM PEAKHOUR 24 
ENTERING EXITING ENTERING EXITING HOUR 

ALTERNATIVE Park and rIde 0 0 D 1 
0 0 

Kiss and ride o [_________ o o o 
Bus l77o oro 

Walk 35 [ 

TOTAL 
J [ 

9G '3453 

STATION . 

AM PEAK HOUR PM PEAK HOUR 14- 
TFRING EITIN( FNTERING EX!TEG Ho 

ALTERNATIVE 

L'?A 

Park and ride 0 0 1 
o I_________ 

Kiss and ride T7 [ 357 O3 
Bus 5o 

[ 
5o 6O o5 

Walk Lf 

TOTAL 7 I J 
3 3o36 

STATION 

AM PEAK HOUR PM PEAK HOUR 24- 
PNTERING FITINC FNT.ERl FYiTr- HQL)R. 

ALTERNATIVE 

L2ABus 

Park and ride 0 0 0 0 0 
Kiss and ride 373 37 7) 57 

Lf 

Walk Y-413 1O+O 1O7 
TO TAL 

{ 
75 23 k 

STATlON Vvnon 

. 



AM PEAK HOUR PM PEAK HOUR 24 
ENTERING EXITING ENTERING EXITING HOUR 

ALTERNATIVE 

L?A 

Park and rIde 0 (________ 0 1 
o 1 

0 

Kiss and rids L 73 7 I________ 

Bus 
I 

\Q1 1'-7 1137 \1QI 

Walk 3o Y30 

TOTAL 
[ 

1-4? I 

_______I 

-9 
{ 

1V4 )Lç7 
( 

'to1.. 

.7 

STATION____________________ LP 

AM PEKThOUR PM PEAF(HOUR 2.4 
PTERING FITIN( ENTERING EXITING HOrJ 

ALTERNATIVE 

I A 

Park and ride 0 0 1 o o f__________ 
Kiss and ride O I_______ 
B us 5L7 S37 

45 

TOTAl.. 15 \o I oO 

STATION 

AM PEAK HOUR PM PEAK HOUR z4. 

ENTERING EXITING ENT.ERIN FlTN- -4OUR 

ALTERNATIVE 

LPA 

Park and ride 0 0 o o o 

Kiss and ride L4 51 1 

Bus 139 

Walk . 
555 L3 

$ 
LL3' L5 

TOTAL [ 
1c'3 

STATION 

MIA LiBRARY 



AM PEAK HOUR PM PEAK .HOUR 24 
P'JTPIH( TNC TERNC EX1TIN1 -lOkJ. 

ALTERNATIVE Park and ride 0 0 Q Q 

Kiss and ride TO9 

0 

Walk 7 ]______ I_______ 
TOTAL 

[ _ \59 j______ _______I cs 

STATION___________________ 

AM PEAK HOUR PM PEAK HOUR 
TlNJ( YITUJ( FNTFRIN EXITiNG !-OO 

ALTERNATIVE 

LPA 
- 

Park and ride 5f 1 

Kiss and ride L5 

Bus 51 7. 

Walk 1O 1SF? 

TOTAL 377 5o 

STATION 

-. AM PEAK HOUR PM PEAK HOUR 24 
FNTRING EIT!NG ENT.ERINJ( FY1TU'J(- 4OLR 

ALTERNATIVE Park and ride 575 -4 

Kiss and ride 9- 
L437 

us 30 7Z3 L 
WalkI______ 
TOTAL 

[ 
5(.iH 

______I______ 
os 

f 
\s 155 

STATION_______________________ 

. 



AM PEAK HOUR PM PEAK .HOUR 24 
FNTPPW( Y!TINC FNTERING EXITING HOUR 

ALTERNATIVE Park and rIde 1- 0 0 1 o 1 o 

_' 

Kiss nd ridel 3 I_______ 

Bus 
1 
I5 

Walk I 

TOTAL 
I 

l5S NS 

.,- ' 

STATION 

- -----AM PEAKHOUR PM PEAK HOUR 14 
JTPthJfl TftJ( JTFR EXITING HOU 

ALTERNATIVE Park and ride o 0 1 
Kiss and ride 5 

L3 
J________ 

Walk 50 

TOTAL 95 15 

STATION____________________ 

AM PEAK HOUR PM PEAK HOUR 24 
ENTERING EXITING ENT.ERNG EXITING- NOL'R 

ALTERNATIVE 

L'PA 

Park and ride 0 0 o 0 .0 

Kiss and ride 539 
Bus 1H-47 lot4j \79 
Walk I 

TOTAL \43 ______. '347 

j. V--V 

STATION____________________ V 

-b 1k-\e 
c 4ks 

\ JV VOl ' 
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AM PEAK HOUR PM PEAK HOUR 24 
ENTERING EXITING ENTER1N EXITING HOUR 

ALTERNATIVEI Park and ride 1 \4 \ 

LKiSS and ridel 30 
______I______ 

Walk_______ 37 [______ 
TOTAL 3'7 I______ 

_______I________ 
______L_______ 

STATIONyel 

AM PEAK HOUR PM PEAK HOUR 14 
ENTERING EXITING ENTERING EXITING HOUR 

ALTERNATIVE 

IBus 
Park endridel HLF3 I 

Kiss and ride 5 
O39 

TOTAL 35Lf5 I5I t5 '3I 5OQ (. 
STATION 

AM PEAK HOUR PM PEAK HOUR 2.4. 

ENTERING EXITING ENT.ER1NG EXlTlNG HOUR 

ALTERNATiVE Park nd ride 

Kiss and ride 

Bus 

_________j 
. 

Walk 
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PILJjf-1I OEAMIMtrIAL 
REV 5/82 

SOUTHERN CALIFORNIA RAPID TRANSIT L1STRICT 73 
DO NOT INCLUDE MORE THAN ONE I 

SUBJECT IN THIS COMMUNICATION 
I 

Ji.nuary 12, 1983 

TO Douglas Low 

DATE: 1BB 

Nadeem Tahir 
F ROM 

SUBJECT: Response to Your ¶?eak 15 Minute Patronage Memo 

Converting the NFPA formula to a percentage gives: 

1. For PK 15 minutes 

Peak hour 4 x 1.5 = 37.5% 
Peak hour - 4 x 1.2 = 30.0% 

2. For PK 20 minutes 

Peak hour 3 x 1.5 = 50% 
Peak hour 3 x 1.2 = 40% 

3. SCRTD Staff Analysis 

This included derivation of the Peak 20 minutes to Peak Hour 
relationship based on actual ridership statistics on Wilshire 
and Hollywood Bus lines, and is contained in the report 

transmitted to all Metro staff and consultants on October 11, 1982. 

The analysis showed that for all Wilshire lines, the Peak 
20 minutes volume is 39% of Peak Hour. For line 83 alone 

this relationship is 41%. 

For the Hollywood to Downtown Bus lines, the Peak 
20 minutes is 50% of Peak Hour, while, for the Hollywood 
line 35 alone, it is 54%. 

From the conversion relationship above it can be seen that 

a 40% share for the Peak 20 minutes is the same as a 30% 

share for the Peak 15 minutes. Similarly a 50% share for 

the Peak 20 minutes = 40% for the Peak 15 minutes. 

Thus based on these comparisons and actual Bus Ridership 
statistics, it appears that the 1.2 value is only appropriate 

for Wilshire where the Peak 20 minute ranges from 39% to 41%. 

For Hollywood, the more appropriate number is 1.5, since the 

Peak 20 minute volume there ranges from 50% to 54%. 

As a composite value for the regional core as a whDle, I would 

suggest that 1.5 be used. The 1.2 may be on the low side, 

particularly when you consider the fact that our statistics are 

for bus ridership which usually has a flatter peak because of 

capacity limitations and that on rapid transit systems, peaks 

tend to be sharper. 

cc: J. Callaway/J. Sowell 
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SU2JECT IN THIS COMMUNICATION] 

DATE: February 4, 1982 

TO: 
T \,' 

Rc hard Gallacher - - L V 

SCRTD 
FROM: Gary S ,Spivack 

I.; 1 C io3 

SUBJECT: ME:Ro/ F.IL DESIGN PATRONAGE OFFICEO 
MGR/CHIEF ENGINEER 

- METRO RAIL. PROJECT 

- 
/i / 1 

The attached tables present the ost recent patronage 
simulaion estimaes for the Metro Rail Project. These 
estimates incorporate the mode-of-access modeling im- 
Provements of the new SCAG/CSI mode choice model and the 
integrated bus network developed for the Milestone 9 

SuDPorting Services Plan. As before, various characteris- 
tics of the patronage simulation results and the 
integrated bus network will continue to be evaluated and 
refined as the Metro Rail Projectmoves.tward-implemert- 
tion. This information is transmitted now for use in the 
design of system components and will also be included in 

the Milestone 9 Report which is to be distruted in. a 

series of public meetings during the week of 
February 14 18, 1983. 

To account for future growth in the region and to provide 
for--fire/safety assurance, a desin factor of 1.6 is 
recommended for aDDlication in combination with the 
attached patronage estimates. This factor is based upon 
a review of the factors used in other cities which have 
cluec s_m.1ar coscerat_ors n the des_cn of their 

rail systems. 

The estimate of daily transit use at the Universal City 
Station, as well as the rest of the Metro Rail system, 
considers onivpatronage genered by residents of the 
Los Angeles regiQn. An analysis of tourist transit at 
other similar attractions in Los Angeles suggests that 
an additional 700 daily arrivals can be expected to use 
the nivc:sa1 City Station, increasing total daily arrivals 
to 11,300. 

GSS/KLK:gh 

Attachments 

cc: Jim Crawley 
o A Dyer 
Douc Low I 

l ?eraon 
Sl Phe- rj 
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LfEJ- 
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TELEPHONE SURVEY OF NORTH AMERICAN TRANSIT SYSTEMS 

A telephone survey was conducted to determine the technique(s) used to 

calculate exiting requirements and the results are summarized. The other 

important elements of the evacuation scenario, such as alarming, response, and 

patron control, have not been addressed herein. 

1. LOCATION: Baltimore, Maryland 

AUTHORITY: Mass Transit Administration 

.ENERAL: 

A Fire Marshals/Mass Transit Administration Liaison Committee was 

established early in design to develop a systemwide fire protection 

criteria. The Committee was given the responsibility as Authority Having 

Jurisdiction by the Fire Chiefs Council and the State Fire Marshal. The 

Committee reviews and approves all aspects of system design relating to 

fire safety. Six of the nine stations in the first leg are underground 

and in the Central Business District. 

BASIS FOR EXITING: 

Exiting requirements are based upon guidelines established in NFPA 101, . Life Safety Code, and occupancy load is based on 7 sq. ft. per person for 

the net platform area. Net area is calculated by excluding safety zones, 

escalator and stair projections and other fixed equipment in the public 

area at the platform level. 

Unit of Exit Width capacities are based upon NFPA 101. 

2. LOCATION: Boston, Massachusetts 

AUTHORITY: MBTA 

GENERAL: 

The older lines of the MBTA were developed with limited interface with the 

local jurisdictions and the fire department. However, over the past 

years, a public safety committee on which fire protection personnel are 

represented, now review and approve transit station and line designs for 

adequate fire protection and life safety. This committee's reviews have 

included the fire protection features for the ongoing extensions to the 

MBTA. 

BASIS FOR EMERGENCY EXITING: 

The META has adopted, with the approval of the committee, the exiting 

philosophy of Baltimore, which is based upon the occupancy load as 



. 

calculated from the net platform area. Occupancy loading is based upon 

7 sq. ft. per patron and the UEW capacities are those of NFPA 101 Life 

Safety Code. 

3. LOCATION: San Francisco Bay Area 

AUTHORITY: BART 

GENERAL: 

A multi-jurisdictional committee involving 5 fire departments together 

with the State Fire Marshal and a fire prevention engineer established the 

afety requirements for the overall system. Minor modifications to the 

general criteria was made by various jurisdictions to meet their 

particular firefighting techniques and needs. 

BASIS FOR EMERGENCY EXITING: 

Exiting requirements were based upon patronage projections for the year 

1985. 

4. LOCATION: Atlanta, Georgia 

AUTHORITY: MARTA 

GENERAL: 

The State of Georgia has adopted NFPA 101, Life Safety Code. The State 

Fire Marshal considers buildings such as transit stations as places of 

assembly. MARTA, on the other hand, considers the station a place of 

"disassembly". As a result, no master agreement exists between MARIA and 

the jurisdictions through which it travels. Approval is made on a 

station-by-station basis with the concerned jun sdiction. 

BASIS FOR EMERGENCY EXITING: 

The exiting philosophy follows NFPA 130, which is based upon patronage 

requi rements. 

5. LOCATION: Montreal, Canada 

AUTHORITY: MUCTC 

GENERAL: 

Montreal is a rubber-tired system which operates underground. The fire . protection criteria was established by the Authority in conjunction with 

local firefighting personnel. 



BASIS FOR EMERGENCY EXITING: 

Exiting is based upon patronage requirements using the 15-minute peak 
period. Currently, the Authority is in the process of bringing all 

stations in line with NFPA 130 in exiting requirements. MUCTC believes 
most existing stations already meet NFPA 130. 

. 

S 

6. LOCATION: Buffalo, New York 

AUTHORITY: Niagara Frontier Transportation Authority 

QENERAL: 

A fire safety report which is independent of both the Buffalo City Code 

and the state code was developed for the transit system. There has been 

limited involvement with local fire jurisdictions and the State Fire 

Marshal's Office and no committee involving "outside" personnel has been 

establ i shed. 

BASIS FOR EXITING: 

Exiting requirements are based upon patronage and generally follow NFPA 

130. However, under some conditions the fire safety report permits 

extended times to clear the platform, or to reach the outside or place of 

refuge. 

7. LOCATION: 

AUTHORITY: 

GENERAL: 

Miami, Florida 

Dade County 

A multi-jurisdictional committee was established early in design to 

develop systemwide fire protection criteria. It should be noted that 

Miami only has at-grade and aerial stations and the problems confronting 

those parties with underground stations do not exist. 

BASIS FOR EMERGENCY EXITING: 

NFPA 130 is used as a guideline for determining platform loading and 

exiting requirements. The trackway is not included in the exiting 

calculations and at some high patronage stations, end-of-platform stairs 

to grade have been constructed. 



. 

. 

8. LOCATION: 

AUTHORITY: 

*GENEL: 

Toronto, Ontario, Canada 

Toronto Transit Commission 

Toronto Transit Commission (TTC) utilizes running tunnels as optional 

egress paths from each platform. They do not use any specific standard 

but generally conform to NFPA 130 for exit capacity, exit turnstiles, exit 

gates, escalators and passengers per-minute (PPM). There are variations, 

however. Much of TTC was constructed under NFPA 101. 

BASISFOR EMERGENCY EXITING: 

Exiting requirements were based on NFPA 101, but generally conform to 

NFPA 130 with exceptions and liberal interpretations of such things as 
Degress paths". 

9. LOCATION: 

AUTHORITY: 

GENERAL: 

Washington, D.C. 

Washington Metropolitan Area Transit 
Authority (WMATA) 

No specific STD use, but NFPA 101 allowed for some aspects of design (type 

of construction). 

BASIS FOR EMERGENCY EXITING: 

Arbitrarily set based on 2 fully loaded trains arriving simultaneously; 

liberal use of escalators operating in exiting direction used as part of 

their exiting calculations. Emergency exits from tunnel to surface were 

also arbitrarily set, based on distance between stations. 

*Extracted from "TTC Review of Fire Safety Standards", March 1982. 
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FIGURE 2 -1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION ) 

OCCUPANCY LOAD 
PERSONS 

EX1T LANES AND CAPACITY 
PROVEED 

PLATFORfl TO CONCOURSE 

STAIRS _______________X 3 LANES 

ESCALATORS ________________x 2.- LANES 

EMG. STAIRS 1. 
X LANES 

- - TOTAL 

THRU FARE BARRIER 

FARE GATES - X ____LANES 

SERVICE GATES ________________X Z LANES 

EMG. GATES ______________X ____LANES 

TOTAL 

FARE BARRIER TO SAFE AREA 

STAIRS X LANES 

ESCALATORS LI x 5 LANES 

EMG. STAIRS X ___LANES 

TOTAL 

x. 35 PPM = PPM 

x 3 PPM = 

x 35 PPM 
= PPM 

PPM 

x PPM= 

x P PM = 
2 F PM 

X PPt4= PPM 

C7PPM 

x PPM L4:) PPM 

x '3_ PPM = -212 PPM 

x #3 PPM = 70 PPl1 

________PPM 
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TEST 1. 
EVACUATE STATION OCCLTANT LOAD FROM STATiON PLATFORM(S) IN FOUR 

;:;'jTES OR LESS. 

;.ITiG TIME AT PLATFORM EXITS 

OCCUPANCY LOAD/EXIT CAPACITY 

= oo PERSONS + C PPM = ________MINUTES 

TEST # 2 

'-1 

? 

EVACUATE STATION OCCUPJT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T. = \\5 FEET Z.OD FPM = Minutes 
PLAT. TO 

CONCOURSE' = T2 = Z FELT 5 FPM Minutes 
CONCOURSE TO 

FARE BARRIER T3 FEET + 2_CO. FPM Minutes 

FARE BARRIER 
- TO SAFE AREA T4 \\ \ FEET 2o__FPM 

0 

Minutes 
5o 'B 

TOTAL = T '. = . -, '-( MINUTES 

-ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W1 = MINUTES T1 = MINUTES 

(W1 T1) = 3 1S - 58 = 00 MI1UTES 

AUDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE -. 

= OCCUPANT LOAD - EMERGENCY STAIR A' MIN. CAPACITY 

=D __ PERSONS - ( -'O PPM X 4' MINUTES) = 2-5O- PERSONS 

N CONCOURSE OCCUPWr LOAD/GATE CAPACITY 
PERSONS- 5oo PPM MINUTES 

(W2 - W1) = - 2, 5S = C) (4II'iJTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 2co PERSONS + I 0 PvM = 2 7 MINUTES 

(W3 W) = 2 -3 = 0 MINUTES 

TOTAL EXIT TIME 

T +y T 
: -, ,-,.__) 

+ (W2-W1) 
+ 

+ (W-W) 
-+ = M i nute S 
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TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) 
IN FOUR 

';TES OR LESS. 

IT!NG TIME AT PLATFORM EXITS 

= OCCUPANCY. LOAD/EXIT CAPACITY 

= l7iO PERSONS + 0 = MINUTES 

TEST 2 

2it t-\J 

'-( 
TAva 

t.' J1'-CP'- 

EVACUATE STATION OCCUPT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM T = FEET FPM = Minutes 
PLAT. TO 
CONCOURSE T2 = 2 FELT 4 O FPM 

. 

= Minutes 
CONCOURSE TO 

FARE BARRIER T3 = FEET + 2-& FPM Minutes 

FARE BARRIER / 
- TO SAFE AREA T4 = \ \ \ FEET FP1 = Minutes 

-QQ. 
TOTAL T = . ç-t' MINWTES 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

= MINUTES T1 = MINUTES 

T1 = '2 7- . = M1NUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR ..4 MIN. CAPACITY 

=OPExSONS C O PPM X 4-1iINuTES) PSONS 
N = CONUOURSE OCCOFTLOAD/GATE CAPACITY 2zz PERSONS4 t500 PPM = .ç3 MINUTES 

(W2 - W1) = 1 53 - = p MItWTES- 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

CONCOURSE OCCUPANT LOAD/EXiT CAPACITY 

= 72 2-. PERSONS + (C) PM 

(W3 W) 

TOTAL EXIT TIME 

2S1 -. 3.7 
= 2,5) MINUTES 

MINUTES 

+ (w-T) + (w-) 
+ .2: + 

(W-W) 3x = £33 
M i nute S 
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FIGURE 2 -1 

EMERGENCY EXIT CAPACITY 

CALCULAT ION 

. 
S TAT I 0:1 I Y 
OCCUPANCY LOAD 

Z/3PERsONs 

EX1T LArES AND CAPACITY PROVFDED 

PLATFORfl TO CONCOURSE 

STAIRS ______________x LANES 

ESCALATORS ______________x 2 LANES 

El'G. STAIRS 2 x '?' LANES 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

2 X 1 LANES 

7/ X _____LANES 

_______________X ____LANES 

FARE BARRIER TO SAFE AREA 

STAIRS X _____LANES 

ESCALATORS _____________x 2 LANES 

EMG. STAIRS 
'7 ______X 7 LANES 

TOTAL 

PPM= 1ZO PPM 

x PPM = 2 o PPM 

X 35 PPM = 2 O PPM 

PPM 

x 5O ri 
= /O.) PPM 

x Q PPM = 1O .PPM 

X PPt4= PPM 

____PPM 

x P PM = 2 p PM 

x PPM = 2 C) p PM 

X PPM = 
L 0 

PPM 



2 - ....v' 
TEST 1. 

EVACUATE STATION OCCUFANT LOAD FROM STATION PLATFORM(S) !N FOUR Hk1' 
NI :TES OR LESS. . 

'ITING TIME AT PLATFORM EXITS 

W = OCCUPANCY. LOAD/EXIT CAPACITY 

= 23 PERSONS + PPM = MINUTES 

TEST#2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE 
POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES DR LESS. 

WALKING TIME OR LONGEST EXiT ROUTE 

PLATFORM T 31 FEET 7QO FPM = l Minutes 
PLAT.TO 

1 

CONCOURSE = T, 5_ FELT St? FPM = Minutes 
CONCOURSE TO 

FARE BARRIER T3 = 1 O FEET + 2O FPM Minutes 

FARE BARRIER . 

- TO SAFE AREA T4 = 1 00 FEET 2o FPM = _______- Minutes 
53 . 50 1 

TOTAL =T = .7$ MINUTES 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= 8 MINUTES T1 = MINUTES 

.(W1 T11 = Z 79 MJNIUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
28 

= OCCUPANT LOAD - EMERGENCY STAIR !IIN. CAPACITY 

=29(3_PEXSONS - (2 PPM X 4- INuTES) = 2 o1- PERSONS 

W = NUOURSE OCcUi LOAD/GATE CAPACITY 

=Z07 PERSONS.1LOO PPM = f-(f MINUTES 

(W2 - W1) = - 29S = 

ADDITIONAL WAITING TIME AT CONCOURSE EXItS 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 
207Oj PERSONS + 8Q PM MINUTES 

(r = 2L_{ -2 = 0 MINUTES 

TOTAL EXIT TIME 

T + (w - T ) + - 1/ ) + (W -w ) 
= Z1 7 1179 2 1 3x 

linutes 



2 - 
TEST 1 

EVACUATE STATION OCCUPANT LOAD FROi STATION PLATFORM(S) IN FOUR 

i'i:TES OR LESS. 

T!G TIME AT PLATFORM EXITS 

N = OCCUPANCY LOAD/EXIT CAPACITY 

= Zç,.PERSONS + B0 PPM Z12 MINUTES 

TEST # 2 

2Mi' 
I 

EVACUATE STATION OCCUPPJ'T LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

'1.'ALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = = 3( FEET 200 FPM = !1nutes 
PLAT. TO . 

CONCOURSE T., = 5 FELT 50 FPM t'Unutes 
CONCOURSE TO 

FARE BARRIER T3 = \c FEET ZOQ_FPM Minutes 

._. 
ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= 2 12. MINUTES T1 = I. MINUTES 

'i T) 2.7Z - 2 .5 MINUTES 

ADDITIONAL WAITING TIME A! FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STA1R MIN. CAPACITY 

=7J_PERSONS - (2.O PPM X k MINUTES) = t 9c- PERSONS 

N2 = CONUOURSE OCCOWTLOAD/GATE CAPACITY 

I PERSONS- -OO PPM = M1NUTES. 

(w2 - w1) = - = 0 MIrUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXItS . : 

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY .. 

= \c PERSONS = 227 MINUTES 

O (W3-W) = 

TOTAL EXIT TIME 

= T + (w -T ) + (N -W 

= + 1215 2 

FARE BARRIER 
TO SAFE AREA T4 = \oo FEET 2oô FPM .50. nutes 

53 
TOTAL .. = T = . 7 MINUTES 

a MINUTES 

+ (W-W) 3x + - Minutes 
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FIGURE 2 -1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

STATIOt4 L 

OCCUPANCY LOAD 
-fl7PERsoIs 

EX!T LANES AND CAPACITY 
PROVIDED 

PLATF0Rt TO CONCOURSE 

STAIRS _______________X ____LANES 

ESCALATORS S x 2 LANES 

EMG. STAIRS ______________X ____LANES 

- - TOTPL 

THRU FARE BARRIER 

FARE GATES 2 Q X LANES 

SERVICE GATES ________________X 2- LANES 

EMB. GATES X LANES 

TO TAL 

FARE BARRIER TO SAFE AREA 

STAIRS X ___LANES 

ESCALATORS ________________X LANES 

EMG. STAIRS X _ LANES 

TOTAL 

x 35 PPM = 7S 
x '5 = 35 

x = I 
-f/ PPM 

J225 PPM 

x 3i PPM = ° PPM 

X PPM = OC) PPM 

X PPt4= PPM 

_____PPM 

x PPM = 

X 3 PPM C P PM 

x 3S PPM = I 0 PPM 

J / QPP!1 



KvP As 
STATION T\- 3 -S C._ 

YEAR . TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W 1 = OCCUPANCY LOAD/EXIT CAPACITY 

=__'7?PERSONS - I ZZ$PPM= .!3 MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINTOF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \ FEET / 2oo FPM 
171 

1 MINUTES 

PLATFORM TO 
CONCOURSE =T 2 = FEET I 5O FPM = .30 MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 2'-) FEET / 2° FPM = _________MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = \'9C) FEET / ZOO FPM . MINUTES 

TO GRADE = -Q FEET I 5p FPM = 1'lINUTES 

TOTAL = T = = , 

if Q MINUTES 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 3, 3 MINUTES 1 1 = / 1 MINUTES 

Wi -Ti = 33 = 29Z MINUTES 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR 333 MIN. CAPACITY 

= L.o77 PERSONS - ( 
!LO PPM X 3,73 MINUTES) = (0 PERSONS 

w 2 = CONCOURSE OCCUPANT LOAD/GA1 CAPACITY 

= 3bOPERSONS / OOPPM = 245 MINUTES 

W 2 - W 1 =25 - 333 = Q MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS l 0 PPM = 3IDI MINUTES 

(W 3 - W x) - 33 = 0 MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -W 1) + (W 3-W x) 

= 31L9 + + + 0 = (,132Minutes 
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STATION T'-4 
1-4 -L- _, 

YEAR ¶ 

TEST 1 S EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W 1 = OCCUPANCY LOAD/EXIT CAPACITY 

4077 PERSONS I2ZS?PM= 3,33MINuTEs 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM 
TO A 

POINTOF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = FEET / FPM 

PLATFORM TO 
CONCOURSE =1 2 = FEET / O FPM = 3Q MINUTES 

CONCOURSE TO 

FARE BARRIER =T 3 =2\_FEET /200_FPM = I MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = \O FEET /_oc__FPM = 0 MINUTES 

TO GRADE = LI 5FEET / 5? FPM = C) MINUTES 

STOTAL = T = = 
j 0 MINUTES 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 33 MINUTES 1 1 = LI MINUTES 

W 1 T 1 = 233 / = Z MINUTES 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR 333 MIN. CAPACITY 
= HO77PERSONS - ( 

H/O PPM X 3,3MTN1JTES) = 3/Q PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GTrTPACITY 
=,(Q PERSONS / '1OPPM = 2MINUTES 

W 2 - W 1 =2S-33 = ________MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= () PERSONS I 
PPM = ___________MINUTES 

(W 3 - W x) = -333 2 MINUTES 

5 TOTAL EXIT TIME 

= T + (W 1 T 1) + (W 2 -W 1) + (W 3-W x) 

= + 2-2. + + '') = ,2M1nutes 
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FIGURE 2 1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

. 
STATION 

/ 

OCCUPANCY LOAD Q 22- /Q7 PERSONS 

EX1T LArES AND CAPACITY 
PROVIDED 

PLATFORfl TO' CONCOURSE 

STAIRS 

ESCALATORS 

EMG. STAIRS 

-- TOTAL 

THRU FARE BARRIER 

FARE GATES 

$ERVICE GATES 

EMG. GATES 

TOTAL 

.' LANES 

________________x 2' LANES 

2) X ____LANES 

___________X ) LANES 

__________X LANES 

____LANES 

FARE BARRIER TO SAFE AREA 

STAIRS X -__LANES 

ESCALATORS _________________X . LANES 

EMG. STAIRS X Z LANES 

TOTAL 

. 

x 35 PPM = 3 /S PPM 

x. 3 5 PPi = Z 1 0 P PM 

x 3 PPM = 337'.-' PPM 

PPM 

x 5c.7 PPItI = 
PPM 

x 51) PPM = 17100 .Pi 

X PPM = PPM 

I 
L'.'pp 

.1- 
x PPM = / " P PM 

x PPM = ,.T) PPM 

X PPM = I 1 CD PPM 
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TEST 1 

EvACUATE STATION OCCUPANT LOAD FROM STATION PLATFOR1l(S) IN FOUR 

NuTES OR LESS. 

WPIT!G TIME AT PLATFORM EXITS 

= OCCUPANCY LOAD/EXIT CAPACITY 

= -2'.7 PERSONS + 7 pp:i = 3 MINUTES 

TEST # 2 

1? Z0 
± 4) 

3 

EVACUATE STATION DCCUPPJT LOAD FROM THE MOST REMOTE POINT UN 
THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME :FOR LONGEST EXIT ROUTE 

PLATFORM = T = IFEET 2: FPM = -/7 Minutes 
PLAT. TO 
CONCOURSE = T2 ic FEhT ±T2 FPM = 30 Minutes 

CONCOURSE TO 
T3 FEET FPM 37 FARE BARRIER + rinutes 

FARE BARRIER 
TO SAFE AREA T4 

= FEET 2.i? FPM = Minutes 
52 

_______- 

TOTAL =T = MINUTES 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

= MINUTES = MINUTES 

(W .T1) = &- 7 , / MItlUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR\ 4 MIN. CAPACITY 

=4o1_PEiSONS - (3Q PPM X'INWTES) = 2 -f-7 PERSONS 

= CONUOURSE OCcELOAD/GATE CAPACITY 
=2t 2 7 PERSONS+' I / 00 PPM = MINUTES 

(W2 - W1) = t 
7L - = 0 MItiJTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 2-t27 PERSONS + PlM = MINUTES 

- '/43 = 0 MiNUTES 

TOTAL EXIT TIME 

= 
T2 1W) (W3W) 

8 



FIGURE 2 -2 

TEST 1 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 

_TES DR LESS. 

IT!:G TIME AT PLATFORM EXITS 

= OCCUPANCY LOAD/EXIT CAPACITY I' 

= 357( PERSOt'S + 15 PPIi = L7 FIINLJTES 

TEST 2 

r 

I Q -. I 

: friFJ 

3 t._ 
c-'-.i r C. 

'-, '...? tH. 

EVACUATE STATION OCCUPT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T1 = FEET Zo FPM = i7 Minutes 
PLAT. TO 
CONCOURSE T2 FELT Q FPM Minutes 

CONCOURSE TO 

FARE BARRIER T3 = 7'i FEET + ZOO FPM Minutes 

FARE BARRIER 
TO SAFE AREA T4 = 2o FEET 202 FPM 1 .O inutes 

C, RA S 

S 
TOTAL =T = . MINUTES 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= H MINUTES T1 = Q 7 MINUTES 

(W1 T1) 4OB - oI7 = _34 I MIMUTES 

ADDITIONAL WAITING TIME A! FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE ( - 
= OCCUPANT LOAD - EMERGENCY STAIR] .4' MIN. CAPACITY 

3&-j PERSONS (3 S0 PPM X A-INuTES) = 2 1. 3 PSONS 
W2 = CON(OURSE OCCUNrLOAD/GATE CAPACITY 
= 3 PERSDNS- \tO PPM = S3 MINUTES 

(W2 - W1) = L3 - -/IO = MI1LJTES 

(W3 w) = Z -. L( 0 = 0 111 

TOTAL EXIT TIME 

= T . + (w -T ) + (N -N ) + =.______ + 
2 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= ( PERSONS + = MINUTES 

w -w 3x =a3Q Minute s 
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FIGURE 2 1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

. 
STATION /J 

7 

OCCUPANCY LOAD 
2 PERSONS 

E>:IT LANES AND CAPACITY 
PROVIDED 

PLATFOR1 TO CONCOURSE 

STAIRS 

ESCALATORS 

EMG. STAIRS 

TO TAL 

FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. G:TES 

TOTAL 

2 
2 

x 3 LANES 
X 2 LANES 

X 
L1 LANES 

x ___LANES 

________________X 
2- LANES 

________________X _____L/ANES 

FARE BARRIER TO SAFE AREA 
-? 

STAIRS 
X _____LANES 

ESCALATORS 2 _ X _LANES 

EMG. STAIRS ______X ____LANES 

TOTAL 

X PPM= ZIO ii 

3 _ pp = / 'O PPM 

x 35 PPM = 2 PPM 

/ - 
_ (() PPM 

PPM = 
75 PPM 

X PPM = PPM 

X PPM = PPM 

OQ PPM 

X PPM = ZJ PPM 

X PPM = f 

PPM 

X PPM = PPM 

_____P PM 



bUiL. - 
TEST 1. 

EvACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) I1' FOUR 

I :;jTES OR LESS. :i JA 

ITING TIME AT PLATFORM EXITS 

5 = OCCUPANCY. LOAD/EXIT CAPACITY 
? 

= 2I2 PERSONS + PPM = 7J1INUTES 

TEST2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE 
POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES DR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T1 = \2- FEET + FPM = Minutes 
PLAT. TO . 

CONCOURSE = T2 Z FELT + 9 FPM Minutes 
CONCOURSE TO 

FARE BARRIER T3 \37 FEET + 2 FPM Minutes 

FARE BARRIER 
TO SAFE AREA T4 = FEET 2o FPM = o2 7. iinutes 

TOTAL: T = 2 2 MINES 

S. 
ADDITIONAL WAITING TIME AT PLATFORM EXITS 

-t H7 MINUTES T1 = MINUTES 

0 

W1 T1 = 7 - 3 Z! MIMUTES 

ADDITIONAL WAITING TIME A! FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
- 

= OCCUPANT LOAD - EMERGENCY STAIR -4 MIN. CAPACITY 

2,1L.PERSONS ( z eo PPM X 4 iINuTES) 5- . PERSONS 

W = CONUOURSE DCCUPNTThOAD/GATE CAPACITY 

PERSONS ? op PPM = 1 MINUTES 

(W2 - w1) = -7 = MIrUTES- 

ADDITIONAL WAITING TIME AT CONCOURSE EXItS 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS 3O PH'1 = LI iINUTE5 

(W3 W) 
= LfJ - 0 MINUTES 

TOTAL EXIT TIME 

= T . + (W - T ) + (W - 1) ) + (W -w 
2 1 3x 1151. 

= 
+ = tinutes 



FIGURE 2 -2 
TEST 1 . 

r: 
EvACUATE STATION OCCUPANT LOAD FROti STATION PLATFORM(S) IN FOUR z fr I-, 
;1N'iTEs OR LESS. 2 

TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

= 253 PERSONS + 3QPPM = / O2 1INUTES 

TEST # 2 

EVACUATE STATION OCCUPPJT LOAD FROi THE MOST REMOTE POINT ON TE PLATFORM TO 

A POINT Di- SAFETY IN SIX MINUTES DR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T = 3Z FEET +2O7_FPM = Mnutes1) 
PLAT.TO 
CONCOURSE T2 2 FELT SO FPM = 

.. 
MinutesI473O 

CONCOURSE TO 

FARE BARRIER T3 FEET + 20Q FPM 

. 

Mnutes(,I,2'7 
FARE BARRIER . 

TO SAFE AREA T4 = FEET 2c FPM = 7. nutes 

TOTAL = T = Z2o MINUTES 
3/ .. -. .. 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

L/ MINUTES T1 = k MINUTES 

(W1 T,) = = ' MIMUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
0 

OCCUPANT LOAD - EMERGENCY STAIRJ4 MIN. CAPACF 

=25,31_PEI<SONS - (zo PPM X4MINUTES) PERSONS 

W = CONeOURSE OCCuPrLOAD/GATE CAPACITY 

(,, PERSONS4- O PPM = 7 MiNUTES 

(W2 - W1) = 1 I51 - = MIrWTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 1.4 D PERSONS + 35C PH'1 = MINUTES 

S (W3 W) = -._____ 0 MINUTES 

TOTAL EXIT TIME 

= T + (w. -T ) + (W _./ ) + (W ) 
- ) )-) 2 1 3x - - - ri''--- - !'Nnutes 
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FIGURE 2-1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION 

OCCUPANCY LOAD 2o21 PERSONS 

EX1T LANES AND CAPACITY 
PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS :2) X , LANES 

ESCALATORS 
X LANES 

EMG. STAIRS ______________X LANES 

-- TOTAL 

THRU FARE BARRIER 

FARE GATES \ ) 
X ' LANES 

SERVICE GATES ______________X 
2. LANES 

EMG. GATES ______________X ____LPNES 

TOTAL 

FARE BARRIER TO SAFE AREA 

STAIRS 2 x 3 LANES 

ESCALATORS ________________X LANES 

EMG. STAIRS 
X LANES 

TOTAL 

. 

x 33 PPM= PPM 

x 5 = 9 C 

x 35 PPM = ZO PPM 
;3c PPM 

x 5 PPM = 5D PPM 
x 5 PPM = Z 0 P PM 

X PPM= PPM 

7oc PPM 

x 3 PPM = PM 

x PPM= 1(O PPM 

X 3 J5 PPM = 

_o PPM 



- 

TEST 1 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 

M1TES OR LESS. 

ITflG TIME AT PLATFORM EXITS 

= OCCUPANCY LOAD/EXIT CAPACITY I. 

= 2 & I PERSONS + PPM = 9.70 MINUTES 

TEST # 2 

') 

fr1 F' 
2 sc 
z 4E-r,AcZS 

EVACUATE STATION OCCUPPJ'T LOAD FROM THE MOST REMOTE 
POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T = \Z3 FEET Zo FPM 3 Minutes 
PLAT.TO 
CONCOURSE = T2 FELT + OFPM = Minutes 

CONCOURSE TO 

FARE BARRIER T3 1 FEET 2oO FPM O27 Minutes 

FARE BARRIER 
TO SAFE AREA T4 FEET + 2QFP Minutes 

31 50 
TOTAL ='T = 2 ,32 MINUTES 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= 7Q MINUTES T1 =0 63 MINUTES 

(W1 T1) = 7O - /,07 MINIUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR) 4- MIN. CAPACITY 
=7C__PESOS ( 2 PPM X 4-MINUTES) = PERSONS 

W = CUNUOURSE oCCrLOAD/GATE CAPACITY 
_2 PERSDNS+ 7O PPM = 2 3S5 MINUTES. 

(W2 - W1) = 235 - ,7o = MITLJTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

= CONCOURSE OCCUPANT LOAD/EXiT CAPACITY 

PERSONS + ZO PPM = MINUTES 

(W3 - W) = = MINUTES 

TOTAL EXIT TIME 

= T . 
+ (,1 -T ) + (W -W ) + (W -W 

= 3 
-_2 3 

= iinutes 



12(A\O7E 
TEST 1 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) 
IN FOUR '): ?} 

MJ NJTES DR LESS. 
L 

1 

..IT!NG TIME AT PLATFORM EXITS 
- - 

- k /. 

W = OCCUPANCY LOAD/EXIT CAPACITY 
1-j 3 73PERSONS + ______PPM = 1NUTES 

TEST # 2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE 
POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING 1t1E FOR LONGEST EXIT ROUTE 

PLATFORM = = FEET ZOO FPM = Minutes 
PLAT.TO 
CONCOURSE = T = 5 FEhT + C)FPM = Minutes 

CONCOURSE TO 

FARE BARRIER T3 = FEET +2O_FPM = .27 Minutes 

FARE BARRIER 
TO SAFE AREA T4 = FEET 4 ZOFPM = . 

. Minutes 

TOTAL T 2. 32 r'1INUTES 

._.. 
ADDITIONAL WAITING. TIME AT PLATFORM EXITS - 

= 
L-J35 MINUTES T1 = MINUTES 

(w1 T1) - 3 .72. M1NIUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE c - 

= OCCUPANT LOAD - EMERGENCY STAIRJ .4 MIN. CAPACITY 

Z75PESONS - (Z C PPM X 41IINUTES) = L5/-7 PERSONS 

W = CONUOURSE OCCU AN! LOAD/GATE CAPACITY 

/5 PERSONS 7 öC PPM = 2 t 1 MINUTES 

(W2 - W1) = 2 = Q MItUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 1 5 I 7 PERSONS + ZO PM = 3 Z MINUTES 

. 
TOTAL EXIT TIME 

= T + (w -T ) 
+ (N -W ) 

= + L,172 2 

0 MINUTES 

: 3x 
: 

Minutes 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STAT ID N ' 

OCCUPANCY LOAD'(R 2cc. PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS 3 x 

ESCALATORS ___________________X 

EMG. STAIRS 2.. x 

TOTAL 

3 LANES X PPM = 3 \5 PPM 

2- LANES X 35 PPM = ppj 

_____LANES X PPM 28o PPM 

PPM 

THRU FARE BARRIER 

FARE GATES \ C X _____LANES X 50 PPM = 5Oo PPM 
SERVICE GATES ______________X 2- LANES X CD PPM = 2Q PPM 

EMG. GATES X LANES X PPM = PPM 

TOTAL 7 p PPM 

FARE BARRIER TO SAFE AREA 

STAIRS I 
ESCALATORS ________________X 

EMG. STAIRS _________x 

V 

TOTAL 

. 

3 LANES X 35 = 2 1 0 PPM 
______LANES X 3S PPM = 9 0 
2 LANES X PPM = 7OPPM 

PPM 



STATION 
R ' 

3 ST 
YEAR 

TEST 1. 
' 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

= J7 PERSONS - PPM= 31( MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \07 FEET ZOO FPM = 5 MINUTES 

PLATFORM TO 
CONCOURSE =T 2 = FEET SOFPM = .Q MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 = FEET 1FPM = MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = 1-t FEET 2.o FPM = 25 MINUTES 

TO GRADE = , 
FEET 50 FPM = 2 MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 ________MINUTES 1 1 = O5 MINUTES 

-i ='c. =22. 
ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR MIN. CAPACITY 

=2.21_PERSONS - (PPM X MINUTES) = 32 PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GAtE CAPACITY 
=c1__PERSONS 7 OD PPM = C MINUTES 

W 2 - W 1 =L2 - = , MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS 2J) PPM = MINUTES 

(W 3 - W x) = = ________MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -w 1) + (W 3-W x) 

= + + p SI2Minutes 



\-I<- 'J 

YEAR 
( 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

=jrcPERSONS - CJg PPM= A\ MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \j1 FEET 2.Oc7FPM = C.5H MINUTES 

PLATFORM TO 
CONCOURSE =T 2 = \5 FEET 50 FPM = MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 = 37 FEET 200 FPM = MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = L-\ FEET 2oc FPM = 2.± MINUTES 

TO GRADE = 3ç, FEET 5 FPM = , MINUTES 

TOTAL = T = 2. 5Ot. - 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = MINUTES 1 1 = 047' MINUTES 
W 1 - T 1 = 3 tH - = 251 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR MIN. CAPACITY 

= 2.O2.PERSONS - (2.2OPPM X MINUTES) = 
' \ 2_ _ PERSONS 

W 2 = CONCOURSE OCCLTPAhJT LOAD/G'PACITY 
= 

\\C12 PERSONS 7c PPM = ( MINUTES 

W 2 - w 1 = = MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= \ 2 PERSONS L2C7 PPM = 23 MINUTES 

(W 3 - W x) = 2 B3 3, , i = __________MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -w 1) + (W 3-W x) 

= 20+ 2L57 + + =O7 Minutes 
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FIGURE 2 -1 

EVERGENCY EXIT CAPACITY 

CALCULATION 

STATION V) /JT / 

OCCUPANCY LOAD 
Z3 / PERSONS 

EXIT LANES AND CAPACITY 
PROVIDED 

PLATFORM TO CONCOURSE 

V 
STAIRS ________________A LANES 

ESCALATORS X LANES 

EMG. STAIRS _______________X 7' LANES 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

x 3 PPM = 2 .19 PPM 

x 35 = I '/) ppt.i 

x 35 = 23O pp 

PPM 

0 X ' LANES X TO PPII = PPM 

2- LANES X 9 ri = 2) PPM 
________________x 

_______________X ____LPNES X PP4 PPM 

FARE BARRIER TO SAFE AREA 

STAIRS L 

ESCALATORS 

EMG. STAIRS 

TOTAL 

S 

x 2; LANES 

x 2 LANES 

x Z LANES 

x PPM = 

x PPM ! PPM 

x 'i .E ti = I ii.) pi 

1' i2 ti 



FIGURE 2 -2 i/iTtJ 
TEST 1. / 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 

N1TES OR LESS. 
3 ';t 

:IT!'G TIME AT PLATFORM EXITS a 
W = OCCUPANCY LOAD/EXIT CAPACITY 

= 23( PERSONS + O PPM = 3 7/ MINUTES 

TEST # 2 

EVACUATE STATION OCCUPJT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT Or SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM = T1 = 2 FEET + 2oo FPM = O 3 Minutes 
PLAT. TO 

CONCOURSE T2 = I FEET SO FPM Minutes 
CONCOURSE TO 

FARE BARRIER 13 FEET + Z FPM Minutes 

FARE BARRIER 
TO SAFE AREA T4 = 2 FEET + 200 FPM Minutes 

3D 
TOTAL =T 222 MINUTES 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= 7/ MINUTES T1 = . MINUTES 

.11) 
I - = MINUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE - 

= OCCUPANT LOAD - EMERGENCY STAIR -4 MIN. CAPACITY 

= 234 PERSONS ( 2 O PPM X 4 MINuTES) = 1.2 PERSONS 

W = CONCOURSE OCCPTThOAD/GATE CAPACITY 
c, PERSONS+ 7o PPM = Bc MINUTES 

(t - W1) = - 0 MIUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXItS 

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS + 25 PPM 3 09 MINUTES 

(W W) = -. = MINUTES 

TOTAL EXIT TIME 

=1. (w-T) 
2 1 1310 ix 

= 21Z2 =$:) !inutes 



FIGURE 2 -2 
TEST 1 t Co/ST,j 

EvACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 2. r 
Mi:'TES OR LESS. 

:iTi;:G TIME AT PLATFORM EXITS 

= OCCUPANCY LOAD/EXIT CAPACITY 

= 2'3 PERSONS + o PPM = 2 MINUTES 

TEST 2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME OR LONGEST EXIT ROUTE 

PLATFORM T1 = FEET + ZOQ FPM Minutes 
PLAT. TO 
CONCOURSE = T2 = t 5 FELT + A FPM = Minutes 

CONCOURSE TO 

FARE BARRIER T3 FEET + 2o FPM 

. 27 Minutes 

FARE BARRIER S 

TO SAFE AREA T4 = FEET ZOOFP= 
. 

Minutes. 
l0 2J 
TOTAL T = 2-L MINUTES -. 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= 33 MINUTES T1 = MINUTES 

. T1) = ,3Z - = 2.9 MIMUTES 

ADDITIONAL WAITING TIME A! FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE - 
= OCCUPANT LOAD - EMERGENCY STAIR\ -4- MIN. CAPACITY 

= Zoj PEKSONS (2B PPM Xr1INuTES) = 6i PERSONS. 

W NUOURSE OCCUPrLOAD/GATE CAPACITY 

S. = 6 0 PERSONS+ 70 L MINUTES 

(w2 - W1) = - = MIrWTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

CONCOURSE OCCUPANT LOAD/EXIT CAPACITY -. 

= \ C PERSONS + 4'Zc PVM = 2.77 MINUTES 

(W3 W) = -. 332 0 MiNUTES 

TOTAL EXIT TIME 

= T . + (N - T ) + (N - ./ ) + ( 

.-Zz 2 1 3x 
Mntites 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION \JLQ 

OCCUPANCY LOAD '. 200c) PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS _________________X 3 LANES 

ESCALATORS 2.. x 2 LANES 

EMG. STAIRS 2 X LANES 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

\ 

V 

x PPM = 2 \ Q PPM 

= 

X PPM = .2 O PPM 

PPM 

( LANES X PPM = O PPM 
____LANES X 3Q PPM = ZOO PPM 
_____LANES X PPM = _________PPM 

7Q PPM 

FARE BARRIER TO SAFE AREA 

STAIRS 2- x 3 LANES X PPM = Z PPM 

ESCALATORS 2_. x 2 LANES x PPM = 'f 0 PPM 

EMG. STAIRS 2 LANES x 3 PPM PPM 

TOTAL 'it' 2c PPM 



.' 'J \.' ') 
STATIOW' J 

YEAR_______________ z AA--oR 
TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W I = OCCUPANCY LOAD/EXIT CAPACITY 

=_2o5PERSOWS G,C PPM= 2..7 MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = FEET kXD FPM = 
PLATFORM TO 

________MINUTES 

CONCOURSE =1 2 ¶ FEET 5C) FPM = .3Q MINUTES 

CONCOURSE TO 

FARE BARRIER =T 3 
= 5 FEET ZOO FPM = .27 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = O FEET 2...00 FPM S L/ MINUTES 

TO GRADE = '-f-Q FEET pFPM = MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 27 MINUTES T 1 ________MINUTES 

W1-T1=l1-t 
ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR 3.Z7MIN. CAPACITY 
=2O5J_PERSONS - (2eo PPM X .2.7 MINUTES) \ 

L_( PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= 1 -J 
PERSONS 7O PPM = -( MINUTES 

W 2 - W 1 \L - = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

PERSONS f2o PPM = 2.73 MINUTES 

(W 3 - W x) = 273 - 27 = O MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -W 1) + (W 3-W x) 

= 5+ 6-f + + =,/_Minutes 
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2 
STAT1OtJ\iJ\L/AJ 
YEAR . ( c--JC,c1' / C. 

TEST1. 
EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

= 93\ PERSONS - 3QPPM= 3C1 MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \25 FEET 200 FPM = (oT MINUTES 
PLATFORM TO 

CONCOURSE =T 2 = \5 FEET b FPM = .3 MINUTES 
CONCOURSE TO 

FARE BARRIER =T 3 = 5-{ FEET 2OQ_FPM = 2.7 MINUTES 
FARE BARRIER 
TO SAFE AREA =T 4 = FEET OO FPM = MINUTES 

TO GRADE = L4Q FEET 50 FPM = D MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

Wi = O7 MINUTES 

Wi-Ti =3O7-O3 
ii =O-,3 MINUTES 

ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR O1 MIN. CAPACITY 

= PERSONS (2 PPM X 1o7 MINUTES) = _________PERSONS 
W = CONCOURSE OCCUPANrLOAD/GATE CAPACITY 

= 172_PERSOWS 7O PPM = IS'-/ MINUTES 

W 2 - W 1 =ISH 3O7 = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= \o72.. PERSONS - It2O PPM = ________MINUTES 

(W 3 W x) = 2%c -o7 = 0 MINUTES 

TOTAL EXIT TIME 

= T +(Wi-Tl) + (W2-Wi) + (W3-Wx) 5+ LH + 0 + p =/iMinutes 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION _ 5 H RE/LA 
OCCUPANCY LOAD 2cOO1 PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS 

ESCALATORS 

EMG. STAIRS 2 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMS. GATES 

TOTAL 

3 LANES 

x 2. LANES 

x H LANES 

FARE BARRIER TO SAFE AREA 

STAIRS ________________X 

ESCALATORS __________________x 

EMS. STAIRS I X 

TOTAL 

\ 
LANES 

______LANES 

_______LANES 

x 3 PPM = 3\5 PPM 

X PPM= 7C PPM 

X 'Z PPM = 22O PPM 

( t 
PPM 

x 50 = 5c PPM 

x 5 P cii = 2 0 0 P PM 

X PPM= PPM 

700 PPM 

______LANES X 5 PPM = .AO PPM 

2. LANES X ' PPM = 0 PPM 

______LANES X PPM = 1 j PPM 

L+20 PPM 



STATION \.AJ/ LA 
YEAR 

A\J 
3 -t-pjQ 

I ALArcc 
TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) iN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

S17 PERSONS PPI4= MINUTES 

- TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =1 1 = 2.5 FEET FPM = 

PLATFORM TO 
__________MINUTES 

CONCOURSE =T 2 = 5 FEET S FPM = 30 MINUTES 
CONCOURSE TO 
FARE BARRIER =T 3 = 5H FEET 2C FPM = b 2.7 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET 200 FPM = H MIIJUTES 

TO GRADE = FEET 5r FPM = .SH MINUTES 

TOTAL = T = 
fr\ 

(A) 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 2H MINUTES T 1 = _________MINUTES 

Wi - Ti = 2LH - = 1 1 8 

ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR 2L(( MIN. CAPACITY 
= PERSONS - (ZSO PPM X 2L-i[ MINUTES) = PERSONS 

W 2= CONCOURSE OCCUPANT LOAD/GATE CAPACITY 
= cZ PERSONS 7OQPPM = )32 MINUTES 

W 2 - W 1 =132- - = MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= q23 PERSONS L.)Z() ppr = 2 2O MINUTES 

(W 3- W x) = 22O -Z.-H 0 MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -W 1) + (W 3-W x) 
= + \ i + + = _____Minutes 



. 

C 

Q NL\ t\J 4Jf 
-? 

YEAR , 
. 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

=\5-tO PERSONS - ((5 PPM= 2 MIIUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = '2E FEET 2o FPM ( 3 MINUTES 
PLATFORM TO 

CONCOURSE =T 2 = 16 FEET SOFPM = 

CONCOURSE TO 

_________MINUTES 

FARE BARRIER =T 3 = 59 FEET 2.00 FPM = 
. 27 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET 2.00 FPM = o MINUTES 

TO GRADE = ______FEET co FPM = , 5' MINUTES 

TOTAL =T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 = MINUTES 

Wi-Ti 

T 1 = MINUTES 

ADDITIONAL WAITING TIME AT FAKE BARRIER 

= 

ki. 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR 232. MIN. CAPACITY 
= _____PERSONS - (2c) PPM X 2-ZMINUTES) = 9 I 

PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 
= 

'i 
PERSONS 70(7PPM = l28 MINUTES 

W 2 - W 1 =L2P, 2I31 = MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS -f Z0 PPM = __________MINUTES 

(W 3 - W x) = Z\3 = p MINUTES 

TOTAL EXIT TIME 

T +(W1-T1) + (W2-W1) + (W3-Wx) 
= 2.L + + + C 27_Minutes 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION 

OCCUPANCY LOAD PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS X 

ESCALATORS 

EMG. STAIRS 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

3 
3 LANES X PPM = 3 \5 PPM 

Z LANES X 35 PPM = 

LANES X 35 PPM = 2 O PPM 

________________x I LANES 

_________________X ______LANES 

X LANES 

FARE BARRIER TO SAFE AREA 

STAIRS ________________X ______LANES 

ESCALATORS 3 X ______LANES 

EMG. STAIRS 2.. X ,2 LANES 

TOTAL 

OS PPM 

x P PM = \. 0 D PPM 
x = kOO PPM 

X PPM = PPM 

CO PPM 

X 5 PPM = b PPM 

x 35 PPM = C PPM 

x 3 = 0 PPM 

PPM 



'- '-\ iAD &i f'¼ 

STATION 
3 

YEAR 
2 

TEST 1. 

EVACUATE STATION OCCUPAJT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

=S18PERSONS cS PPM= 3.2 MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = .2-5 FEET OC) FPM = . __ MINUTES 

PLATFORM TO 
CONCOURSE =1 2 = 5' FEET FPM = . 3O MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 75 FEET .00) FPM = - MINUTES 

FARE BARRIER 

TO SAFE AREA =1 4 = 7 FEET OCFPM = 
TO GRADE 3ç FEET S-pFPM = 

_________MINUTES 
7 i-) MINUTES 

TOTAL = T = 2r 
ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 = 2\ MINUTES T 1 = ().,3 MINUTES 

W1-T1 =3.2 -O,3 =25 
ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD EMERGENCY STAIR 2 MIN. CAPACITY 

=Zc7PERSONS (Z.C) PPM X 3IZ( MINUTES) = PERSO'1S 

U 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= E()PERSONS -(C7C)PPM = 120 MINUTES 

W 2 - w 1 =12° - 3I2 = (D MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS _________PPM = 2, 5.3 MINUTES 

(W 3 W x) = 253 - 31Z( = 0 MINUTES 

TOTAL EXIT TIME 

= T +(W1-T1) + 

= + + 

(W2-W1) + (W3-Wx) 
+ C =5f_Minutes 



2 PJ \>A.' 
STATION)/t\x -. 
YEAR \ (j-. ( 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

WI = OCCUPANCY LOAD/EXIT CAPACITY 

='3l7 PERSONS - O5PPM= 
. °)( MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORN TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = 25 FEET 2oc FPM = C G3 MINUTES 
PLATFORM TO 

CONCOURSE =T 2 = 5 FEET 50 FPM = 3O MINUTES 
CONCOURSE TO 
FARE BARRIER =T 3 = 15 FEET ZOO FPM = MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET ;.OcFPM = a MINUTES 

TO GRADE = 27 FEET OFPM '- MINUTES 

TOTAL = T = 2 
ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 2, t MINUTES T 1 = Q. 3 MINUTES 

=Z33 
ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD 
=ZY77PERSONS 

- EMERGENCY 
(2O PPM 

STAIR ______MIN. 
X2G_MINUTES) 

CAPACITY 

= - 
W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

________PERSONS 

= Lf PERSONS 4O PPM = \\ MINUTES 

W 2 - W 1 =A\ = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS (, ( PPM = _________MINUTES 

(W3-Wx) =233 -z% = ______MINUTES 

TOTAL EXIT TIME 

= T +(W1-T1) + (W2-W1) + (W3-Wx) 
= 2.33 + + =.2/ Minutes 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION 

OCCUPANCY LOAD PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS ______LANES 

ESCALATORS _________________X 2. LANES 

EMG. STAIRS _________________X ______LANES 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

E1G. GATES 

TOTAL 

X 

I 

FARE BARRIER TO SAFE AREA 

STAIRS 

ESCALATORS _________________X 

EMG. STAIRS X 

V 

V 

TOTAL 

x PPM = 3 ..E 

X PPM= 7C)PPM 

x PPM = Z SQ PPM 
PPM 

______LANES X PPM = 50 0 
_____LANES X 5() PPM = 2...QC) PPM 

LANES X PPM = PPM 

7o PPM 

3 LANES X IPPM = C PPM 
_____LANES X PPM = PPM 

LANES X PPM = __ PPM 

PPM 

MIA LLBRAR 
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A 
STATION A\ )c\\ 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MIUUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

= \VI1 PERSONS (5 PPM= 2.( MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT Oh! THE PLATFORM TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \.25 FEET 2O FPM = . ( 3 MINUTES 
PLATFORM TO 

CONCOURSE =1 2 = \ FEET ç-) FPM = 20 MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 = 5i FEET ZQQFPM = 27 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = 7 FEET 7cx FPM ,37 MINUTES 

TO GRADE = FEET 5QFPM = _________MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = JDc5 MINUTES T 1 = O3 MINUTES 

W 1 -T 1 = 2L1 = 

ADDITIONAL WAITING TIME AT FAK.E BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR 2 d MIN. CAPACITY 

= 77 PERSONS ( ?Q PPM X Z,( MINUTES) = lO 3 '1 PERSONS 
W 2 = CONCOURSE OCCUPANT LOAD/GAT CAPACITY 

= I O- PERSONS 7o<PPM = MINUTES 

W 2 - W 1 =)'- - = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W3 = 

- 

(W 3 - W x) 

TOTAL EXIT TI 

=T 
= 

CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

PERSONS i-jC) PPM = 2'-/7 MINUTES 

= = 0 MINUTES 

1 E 

+ (W 1 - T 1) + (W 2 -W 1) + (W 3W x) 
+ + + 

41,17 Minutes 
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STATION 
YEAR \. 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W ' = OCCUPANCY LOAD/EXIT CAPACITY 

= VicrL PERSONS - PPM= 2. MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \2.FEET 2.FPM = 
PLATFORM TO 

________MINUTES 

CONCOURSE =T 2 = 5 FEET 5 FPM = 30 MI1UTES 

CONCOURSE TO 
FARE BARRIER =T 3 = SL-1 FEET 2_oFPM = 

FARE BARRIER 

_________MINUTES 

TO SAFE AREA =T 4 = H FEET - 2_OFPM = 
TO GRADE = FEET FPM 

_________MINUTES 
= MINUTES 

TOTAL = T = = \ \ 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 = 2.5 MINUTES T 1 = , 3 MINUTE'S 

Wi-Ti -O3 = 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR 2, MIN. CAPACITY 

= V70( PERSONS (zSO PPM X 215 MINUTES) = PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= PERSONS -'oo PPM 1// MINUTES 

W 2 - W 1 = Y11 25 = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 5' PERSONS Y2o PPM = ________MINUTES 

(W3-Wx) = 2t35-Z5 = 0 MiNUTES 

TOTAL EXIT TIME 

= T + (W 1 - T 1) + (W 2 -w 1) + (W 3-W x) 

= + + + = Minutes 
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FIGURE 2 -1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION .y 

OCCUPANCY LOAD 2c qpERSoNs 

EX1T LArES AND CAPACITY PROVIDED 

PLATFOR1 TO CONCOURSE 

STAIRS ________________X 3 LANES 
ESCALATORS ________________X 2 LANES 

EMG. STAIRS _____________X 9 LANES 

-- TOTAL 

THRU FARE 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

__________x ___LANES 

2_. x 2. LANES 

_______________X ____LANES 

FARE BARRIER TO SAFE AREA 

STAIRS 

ESCALATORS 

EMG. STAIRS I 

TOTAL 

V 

X 35 PPM = C P PM 

35 = H C) 

X PPM = PPM 

D3C PPM 

PPM = co 
x cc = Zoo PPM 
X PPM= PPM 

7OppM 

2LANES 
1 

X 3.) PPM = (3 PPM 
LANES X 7 PPM = I PPM 

ZLANES -) P PM = X C) p 

4<2o 
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STATI0U\ 2 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MI?UJTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

\T5PERSONS - PPM= .B5 MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \Z5FEET zco FPM = 
PLATFORM TO 

________MINUTES 

CONCOURSE =T 2 = I FEET 5 FPM = C) MINUTES 
CONCOURSE TO 
FARE BARRIER T 3 = jf FEET ZoO FPM = . 27 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET O3 FPM = ________MINUTES 

TO GRADE = -OFEET 5QFPM = . c7Q MiNUTES 

TOTAL = T = = ')(1_ AfJ 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 = MINUTES T 1 = Q MINUTES 

Wi-Ti =25-O.,3 =27Z RJ, 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR ZBSThIN. CAPACITY 
= 75 PERSONS - (2JO PPM X 2cMINUTES) q PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

9) PERSONS 7D PPM = 1.j3 MINUTES 

W 2 - W 1 
=)L/3 c MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS Lr2_Q PPM 2I3 MINUTES 

(W 3 - W x) = 2L3 = () MINUTES 

TOTAL EXIT TIME 

= T +(W1-T1) + (W2-W1) + (W3-Wx) 
= + + () + ____Minutes 
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C_f C1\( 

YEAR 
TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W OCCUPANCY LOAD/EXIT CAPACITY 

= 1CPERSONS 3O PPM= .12J MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = \a5 FEET 2oc FPM = 

PLATFORM TO 
_________MINUTES 

CONCOURSE =T 2 = \5 FEET + Q FPM = 
CONCOURSE TO 

_________MINUTES 

FARE BARRIER =T 3 = 5-4 FEET + 2cD FPM = 

FARE BARRIER 

__________MINUTES 

TO SAFE AREA =T 4 = FEET FPM H _ MINUTES 

TO GRADE = .50 FEET 5 FPM = Q Q MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = MINUTES T 1 = _________MINUTES 

w 1 - T 1 = = 2 _ O M i 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR Z72 MIN. CAPAITY 
= V10 PERSONS - (2O PPM X 72. MINUTES) = -i q 7 PERSONS 
W 2 = CONCOURSE OCCUPANT LOAD/GAfE CAPACITY 

= /Lt'7 PERSONS . PPM = /,35ThINUTES 

W 2 - W 1 = - Z72- = MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS 12O PPM = Z2 MINUTES 

(W 3 - W xi = 22 217Z = 0 MINUTES 

TOTAL EXIT TIME 

= I +(W1-T1) + (W2-W1) + (W3-Wx) 
= (, + + + = 

Lj73 Minutes 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION TL A 
OCCUPANCY LOAD'ç 2O:)'v PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TQ CONCOURSE 

STAIRS _________________x 3 LANES X PPM 
, _ 

= PPM 

ESCALATORS 1 X 2 LANES X PPM = PPM 

EMG. STAIRS 2 X _____LANES X PPM = 7C) 
/ 

TOTAL 2 () PPM 

TI-IRU FARE BARRIER 

GATES _____________X _____LANES X 'T PPM PPM 

SERVICE GATES ________________X Z LANES X 0 PPM = Zoc.) PPM 

EMG. GATES ________________X ______LANES X PPM = _________PPM 

TOTAL ________PPM 

FARE BARRIER TO SAFE AREA 

STAIRS ________________X LANES X PPM = , t ) PPM 

ESCALATORS ________________X 2 LANES X PPM = I () PPM 

EMG. STAIRS I X ..L LANES X PPM = PPM 

TOTAL PPM 

. 
MIA LLBRARY 
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3 
STATION 
YEAR 2) 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MIIJUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

= \57 PERSONS - 5 PPM= MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = I 2- FEET 4 Z_O FPM = 

PLATFORM TO 
________MINUTES 

CONCOURSE =T 2 = FEET 50 FPM = .30 MINUTES 
CONCOURSE TO 

FARE BARRIER =T 3 = 5j FEET 2OFPM = . 27 MiNUTES 
FARE BARRIER 

TO SAFE AREA =T 4 = FEET 2c FPM = o MINUTES 
TO GRADE = 25 FEET FPM = 5Q MINUTES 

TOTAL = T = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w i = p.31 MINUTES 

Wi-Ti =27Q.(3 
T 1 = ________MINUTES 

= 

ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR ZI37 MIN. CAPACITY 

=c1o_PERSONS - (2PPM X2-7_MINUTES) = 9o7 PERSONS 

W = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= 30l PERSONS 7OPPM = /10 MINUTES 

W 2 - W 1 - 2JT = ________MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= Ci7 PERSONS - L_120 PPM = 2 MINUTES 

(W 3 - W x) = - _________MINUTES 

TOTAL EXIT TIME 

= T + (W 1 - 1 1) + (W 2 -W 1) + (W 3-W x) 
= 

+ 
L.f + + 

= Minutes 
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3 
STATION /A ZA . c 

YEAR \.t ç-ç-,cJC 
TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITIG TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 
=_5PERSONS - ((5PPM= 2MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = 25 FEET = (3 MLNIJTES 

PLATFORM TO 
______FPM 

CONCOURSE =12 = I5FEET c) FPM = 3O MINUTES 
CONCOURSE TO 

FARE BARRIER =T 3 = 5- FEET 2c1'OFPM 
FARE BARRIER 

TO SAFE AREA =14 = 3SFEET 2kFPM 

__________MINUTES 

, / 

= -!i MINUTES 
TO GRADE = 25FEET 5FPM = 5cD MINUTES 

TOTAL =T = = ') \U 
' 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = MINUTES 

Wi -T1 -00O3 

T 1 = o.c:73 MINUTES 

= 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR ZI2 MIN. CAPACITY 
= PERSONS - (z PPM X Z2p. MINUTES) PERSOMS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= PERSONS 7oQ PPM = MINUTES 

W 2 - W 1 = - = ________MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 78 PERSONS -f2( PPM = ________MINUTES 

(W3-Wx) = ZD\ -22 = _______MINUTES 

TOTAL EXIT TIME 

I +(1-T1) + (W2-Wl) + (W3-Wx) 
= + + + = 19 Minutes 
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EMERGENCY EXIT CAPACITY 

CALCULATI ON 

STATION 

OCCUPANCY LOAD 2oc, I L5PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS X LANES 

ESCALATORS 

EMG. STAIRS 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

__________________x 2 LANES 

_________________X ______LANES 

\0 
SERVICE GATES ________________X 

EMG. GATES ________________X 

TOTAL 

FARE BARRIER TO SAFE AREA 

STAIRS 2. x 

ESCALATORS 2. x 

EMG. STAIRS ) x 

TOTAL 

x PPM = Q P PM 

x 35 PPM = L_O PP1 

x 33 PPM= PPM 

\ LANES X PPM = 

______LANES X PPM = 

_______LANES X PPM = 

,3o PPM 

coo PPM 

20C) PPM 

________PPM 

(cg PPM 

3 LANES X PPM = () PPM 

2. LANES X PPM = 
( -(C) PPM 

______LANES X PPM = 7(7 PPM 

PPM 
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tj 

STATION___________ 
YEAR 

TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

=5PERSONS (,.,o PPM= .MIWUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = 12-3 FEET FPM = Qr MINUTES 

PLATFORM TO 
CONCOURSE =T 2 = 15 FEET SQ FPM = 30 MINUTES 

CONCOURSE TO 
FARE BARRIER =T 3 = 5 FEET - ZOO FPM = 2.7 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET ZOc FPM = .55 MINUTES 

TO GRADE = 2. FEET 5FPM = .,'-1 MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

W 1 = MINUTES T 1 = 01G3 MINUTES 

W1-T1=2,-Q( =22c, 
ADDITIONAL WAITING TIME AT FA..E BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR MIN. CAPACITY 

= \5PERSONS - (Z,O PPM X,MINUTES) = PERSONS 

W = CONCOURSE OCCUPANT LOAD/G 

= _____PERSONS 4 O2 PPM = MINUTES 

W 2 - Wi - 2) = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= DD PERSONS 12O PPM = Z'1Q MINUTES 

(W 3 - W x) 

TOTAL EXIT TIME 

= 2'-r& - 

= T +(W1-T1) + 
= C) + + 

= 0 MINUTES 

(W2-W1) + (W3-Wx) 
+ = Minutes 
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TEST 1. 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 

=V12.h PERSONS PPM= 2.7- MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 

POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =1 1 = Z5. FEET 2_O FPM = 

PLATFORM TO 
CONCOURSE =T 2 = \ FEET - 5 FPM = 

__________MINUTES 

30 MINUTES 

CONCOURSE TO 
FARE BARRIER =1 3 = S- FEET ZOO FPM = . 27 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = 109 FEET 4 2OFPM = 

TO GRADE = 31 FEET 5OFPM = 
_________MINUTES 

MINUTES 

TOTAL = T = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = 2. TI 
Lj MINUTES T 1 = 0, 3 MINUTES 

W 1 - T 1 = 279 = 

ADDITIONAL WAITING TIME AT FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIR Z7'/ MIN. CAP&CITY 

= 1Zb PERSONS (2 PPM XZ1i_MINUTES) = r) 5 PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 

= 57 PERSONS 77O PPM = L3-/ MINUTES 

W 2 - W 1 =/i 2 7'-/ = 0 MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS L.t2H PPM = MINUTES 

(W 3 - W x) = 22 - = 0 MINUTES 

TOTAL EXIT TIME 

= I +(W1-T1) + (W2-W1) + (W3-Wx) 
= + \\ + + = LLSbMirutes 

I 
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EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION 

OCCUPANCY LOAD -7 2(JC.)3'. PERSONS 

EXIT LANES AND CAPACITY PROVIDED 

PLATFORM TO CONCOURSE 

STAIRS _________________X 

ESCALATORS 2. x 2. 

EMG. STAIRS ________________X H 

TOTAL 

THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

I 

FARE BARRIER TO SAFE AREA 

STAIRS 

ESCALATORS _________________X 

EMG. STAIRS ________________X 

x 

x 

TOTAL 

. 

LANES X 35 PPM = 2_i D 
LANES X PPM = 0 PPM 
LANES X PPM = PPM 

PPM 

I LANES X PPM = OO PPM 
2. LANES X PPM = 200 PPM 

LANES X PPM = PPM 

7c0 PPM 

3 _____LANES X PP __ = ,, PPM __ 
2.. LANES X = \ -\Q 

2 LANES X PPM = PPM 

PPM 



. 

C 

. 
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P 

STATION 
YEAR_________________ 

TEST 1. 
EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MIUUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

W = OCCUPANCY LOAD/EXIT CAPACITY 
=.PERSONS - 3PPM= MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = Z5 FEET 2..00FPM = 

PLATFORM TO 
________MINUTES 

CONCOURSE =T 2 = \5 FEET D FPM = .O MINUTES 
CONCOURSE TO 

FARE BARRIER =T 3 = 5( FEET 2.00> FPM = 
FARE BARRIER 

_________MINUTES 

TO SAFE AREA =T 4 = 3Z FEET 2OFPM I I MINUTES 
TO GRADE = 'FEET FPM = MINUTES 

TOTAL = T = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = MINUTES T 1 = ________MINUTES 

W 1 - Ti = = 33 
ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD - EMERGENCY STAIR MIN. CAPACjTY 

2PERSONS (Zo PPM X 3 76 MINUTES) = 1 3 1 PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY 
= I\ PERSONS 72O PPM = l MINUTES 

W 2 - w 1 = - = _________MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= 1\ t, PERSONS 72O PPM = 3 \ H MINUTES 

(W 3 - W x) 1' - 37 = 0 MINUTES 

TOTAL EXIT TIME 

= T +(W1-TJ) (W2-W1) + (W3-Wx) 
= + + + = 5D Minutes 



;2. jj \t'- \AJ 1, 
- 

- 
STATION j tJ V \ L C : 3 CAL ,-ro 
YEAR k-C- 

TEST 1. 

.EVACUATE 
STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS. 

WAITING TIME AT PLATFORM EXITS 

. 

W I OCCUPANCY LOAD/EXIT CAPACITY 

= 
\Cfl PERSONS - PPM= 3Lk MINUTES 

TEST #2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORI4 TO A 
POINT OF SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM =T 1 = FEET 200 FPM = _________MINUTES 
PLATFORM TO 

CONCOURSE =T 2 = \5 FEET ..57 FPM 3O MINUTES 

CONCOURSE TO - 
FARE BARRIER =T 3 = FEET 20 FPM = . 2.. 1 MINUTES 

FARE BARRIER 
TO SAFE AREA =T 4 = FEET . 2 .)FPM = _________MINUTES 

TO GRADE = : FEET coFPM = .0G., MINUTES 

TOTAL = T = = 

ADDITIONAL WAITING TIME AT PLATFORM EXITS 

w 1 = , -( j MINUTES T 1 0. b3 MINUTES 

W1-T1 =,7'O(3 =2 

ADDITIONAL WAITING TIME AT FAKE BARRIER 

OCCUPANT LOAD AT CONCOURSE 
= OCCUPANT LOAD EMERGENCY STAIR3IL/_MIN. CAPACITY 

= ai PERSONS - (2cO PPM X INUTES) = { 22. C) PERSONS 

W 2 = CONCOURSE OCCUPANT LOAD/G 

= \Z2c) PERSONS 7oc PPM = 5 MINUTES 

W 2 - W 1 =_\7 3 = p MINUTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 

W 3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= PERSONS L(0 PPM = 

-' ij_' 
(W 3 - W x) = 2! / 

TOTAL EXIT TIME 

= I + (1 1 - 1 1) + (W 2 w 1) 
= + + 

MINUTES 

6 MINUTES 

+ (W 3-W x) 

+ (-'- 
= 553 Minutes 
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FIGURE 2 -1 

EMERGENCY EXIT CAPACITY 

CALCULATION 

STATION 

OCCUPANCY LOAD ? 2cc ZZ PERSONS 

EX!T LANES AND CAPACITY 
PROVIDED 

PLATFORN TO CONCOURSE 

STAIRS 

ESCALATORS 

EMG. STAIRS 

- - TOTAL 

5 THRU FARE BARRIER 

FARE GATES 

SERVICE GATES 

EMG. GATES 

TOTAL 

-z 

1 
I 

3 LANES 

x 2_ LANES 

X 7" LANES 

x \ LANES 

_______________x 2. LANES 

_______________X _____LANES 

x 3. PM = 2 Q P PM 

x. 35 PPM = 1, C) PPM 

x 3 PPM=ZC PPM 

PPM 

PPM = 5d PPM 

X O P PM = 2.. c Q P PM 

X PPt4= PPM 

7oo PPM 

FARE BARRIER TO SAFE AREA 

STAIRS 2 x 3. LANES X = 2J0 pri 

ESCALATORS _______________x 2 LANES 
- 

X .5 PPM = fl ppj 

EMG. STAIRS x ___LANES X = 7) Ppr 

. TOTAL 
PPM 



FIGURE 2 -2 
TEST 1. k cC) 

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOLR 

MiN'TES OR LESS. 

ITING TIME AT PLATFORM EXITS TA 

= OCCUPANCY LOAD/EXIT CAPACITY 

= 29 PERSONS + O PPM 
L7) MINUTES 

TEST # 2 

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON TE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM T1 = \ Z FEET ZO FPM = nutes 
PLAT. TO 

CONCOURSE = T = 1 FEET co FPII = tiutes 
CONCOURSE TO 

FARE BARRIER T3 = / FEET + 2C? FPM D 'tirtutes 

._. 
ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= , Cl MINUTES T1 = G3 MINUTES 

T1) = , O - 0. 3 = 3. MUTES 

ADDITIONAL WAITING TIME Al FARE BARRIER 

FARE BARRIER 
TO SAFE AREA T4 = FEET Z0O_FPM ______ iutes 
0 c.raA 5-0 :' 

TOTAL =T = ' 2.32 JTES 

OCCUPANT LOAD AT CONCOURSE ' - 

= OCCUPANT LOAD - EMERGENCY STAIA MIN. CAPACITY 

=Z52PESONS (So PPM XA-MINuTES) = (O/ ?ERSOS 

W = CONUOURSE OCCUPANrLOAD/GATE CAPACITY 
Lf H PERSONS+ 700 PPM = MiNUTES 

(W2 - 'W1) = - = C MiJTES 

ADDITIONAL WAiTING TIME AT CONCOURSE EXITS' 

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 

= qc7( PERSONS + ' ZO PlM = .3.S MINUTES 

(t W) OZ = 

TOTAL EXIT TIME 

= T + (w -1 ) + (W -W ) + (W -w 
2 1, x 

= 7) 
nutes 



FIGURE 2 -2 ' ' 

TEST 1 

EvACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) 
jyq FOUR 

M1NTES OR LESS. 

'IT!:G TIME AT PLATFORM EXITS 

= OCCUPANCY LOAD/EXIT CAPACITY 

= 23S PERSONS + 3Q PPM = , 7) f1WUTES 

TEST 2 

(A.)'C) L? 

( ,( C(),.-?j, 

z -AJ 

2 
Z 

EVACUATE STATION OCCUPPJ'T LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO 

A POINT O SAFETY IN SIX MINUTES OR LESS. 

WALKING TIME FOR LONGEST EXIT ROUTE 

PLATFORM T = \Z5 FEET 2FPf1 Minutes 
PLAT. TO 

. 

CONCOURSE T = t5 FEhT FPII Minutes 
CONCOURSE TO 

FARE BARRIER T3 = FEET ZO FPM / Minutes 

FARE BARRIER 5 
''/1,1 

TO SAFE AREA T4 = FEET 200 FPM o77. 7'iinutes 
To 

TOTAL T = 
2,32 MINUTES 

ADDITIONAL WAITING. TIME AT PLATFORM EXITS 

= MINUTES T1 = O 63 MINUTES 
(w1 T1) = - lOS MIrUTES 

ADDITIONAL WAITING TIME A! FARE BARRIER 

OCCUPANT LOAD AT CONCOURSE 

= OCCUPANT LOAD - EMERGENCY STAIRd.4 MIN. CAPACITY 

S =Z5PESONS - (ZS PPM X4-MINuTES) = \297 PERSONS 

W = CONUOURSE OCCUPN1LOAD/GATE CAPACITY 
2 

PERSONS 7C) PPM = 1. MINUTES : 

(w2 - w1) = - = MItJTES 

ADDITIONAL WAITING TIME AT CONCOURSE EXITS 
.. S. 

= CONCOURSE OCCUPANT LOAD/EXIT CAPACITY 
5 

= \2-7 PERSONS + L/Q PM 3O MINUTES 

( 
W) = -._____ : MINUTES 

TOTAL EXIT TIME 

= T . 
+ (w - T ) 

+ (W - W ) 
+ (14 -W 

= 13io 2 1 3x 
= nutes 
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STATION 

NORMAL EXITING 
PATRONAGE AND VERTICAL DEVICE 

3-1/2 Mi Headway 

PATRONAGE VERTICAL PEAK 

PEAK HOUR CIRCULATION 3-1/2 
'WORST CASE' ELEMENTS 

CAPACITY 

DESIGN LOAD 
MIN HEADWAY - 2000 

April 21, 1983 

(Revised) 

STAIR ESCALATOR 
CAPACITY CAPACITY 
3-1/2 MIN 2-1/2 MIN 

2000 2020 STAIRS ESC BOARD DETRAIN TOTAL 

Union Station 8,469 13,551 4 4 272 523 795 924 1,000 

Civic Center 7,616 12,185 4 4 220 401 621 924 1,000 

5th/Hill 12,207 19,532 7 5 190 736 926 1,617 1,250 

7th/Flower 8,632 13,812 3 3 122 458 580 693 750 

Wil/Alvarado 5,418 8,669 2 2 209 301 510 462 500 

Wil/Vermont 7,101 11,362 2 2 305 362 667 462 500 

Wil/Normandie 3,137 5,020 3 1 134 155 289 693 250 

Wil/Western 4,880 7,808 2 2 186 273 459 462 500 

Wil/Crenshaw 3,473 5,557 2 2 102 225 327 462 500 

Wil/LaBrea 1,761 2,818 3 1 55 97 152 693 250 

Wil/Fairfax 7,914 12,663 3 3 329 414 743 693 750 

Fair/Beverly 2,774 4,439 3 1 121 140 261 693 250 

Fair/Santa Monica 3,530 5,648 2 2 149 183 332 462 500 

Sunset/LaBrea 2,039 3,263 3 1 93 100 193 693 250 

Holl/Cahuenga 3,359 5,375 2 2 154 161 315 462 500 

Universal City 5,051 8,082 2 2 150 324 474 462 500 

II. Hollywood 5,058 8,093 2 2 148 224 372 462 500 



April 21, 

(Revised) 

NORMAL EXITING 
PATRONAGE AND VERTICAL DEVICE CAPACITY 

2 Mm. Headway 

STATION 
PATRONAGE 
PEAK HOUR 

'WORST CASE' 

VERTICAL 
CIRCULATION 
ELEMENTS 

PEAK 
2 MIN 

DESIGN 
HEADWAY 

LOAD 
- 2020 

STAIR 
CAPACITY 

2 MIN 

ESCALATOR 
CAPACITY 
90 SEC 

2000 2020 STAIRS ESC BOARD DETRAIN TOTAL 

Union Station 8,469 13,551 4 4 248 477 725 528 600 

Civic Center 7,616 12,185 4 4 201 366 567 528 600 

5th/Hill 12,207 19,532 7 5 173 673 846 924 750 

7th/Flower 8,632 13,812 3 3 112 420 532 396 450 

Wil/Alvarado 5,418 8,669 2 2 191 274 465 264 300 

Wil/Vermont 7,101 11,362 2 2 278 331 609 264 300 

Wil/Normandie 3,137 5,020 3 1 123 142 265 396 150 

Wil/Western 4,880 7,808 2 2 170 249 419 264 300 

Wil/Crenshaw 3,473 5,557 2 2 93 205 298 264 300 

Wil/LaBrea 1,761 2,818 3 1 50 88 138 396 150 

Wil/Fairfax 7,914 12,663 3 3 301 379 680 396 450 

Fair/Beverly 2,774 4,439 3 1 110 128 238 396 150 

Fair/Santa t1onica 3,530 5,648 2 2 136 167 303 264 300 

Sunset/LaBrea 2,039 3,263 3 1 84 91 175 396 150 

Holl/Cahuenga 3,359 5,375 2 2 141 148 289 264 300 

Universal City 5,051 8,082 2 2 137 296 433 264 300 

N. Hollywood 5,058 8,093 2 2 135 205 340 264 300 
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