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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
established.

An in-depth study of this problem clearly indicated that there 1is 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
varjation 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 1in 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 s an
Executive Summary of the study and Yolume II describes the detailed
analysis.



1.0 INTRODUCTION

Since June 1980, the Southern California Rapid Transit District
(SCRTD) has been engaged in the preliminary engineering phase of the
Metro Rail Project. The project is an 18-mile underground rail
line, which will be the initial segment of Southern California's
ultimate rapid transit network. As part of the 1976 Regional
Transportation Development Program, Metro Rail is designed to help
solve the increasing transportation problems of Los Angeles'
high-density urban center--the regional core.

Before Metro Rail goes into operation, it will have passed through
the five conventional stages of rapid transit development: - (1)
planning and alternatives analysis; {2} preliminary
engineering/environmental impact analysis; (3) final design; (4)
construction; and (5) operational testing. The SCRTD completed the
first phase in 1980. The preliminary engineering phase is nearing
completion after an intensive two-and-a-half-year program, during
which the key elements of the Metro Rail Project were defined.

Following approval of the Environmental Impact Statement, the final
_ design phase will commence, followed by a 4- to 6-year construction

period, and a system finspection, startup, and testing period.
Figure 1 indicates the alignment of the Metro Rail 1ine and the
station locations.
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0f great importance during the design phase of the Metro Rail system
are fire and 1ife safety considerations. 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 specified; and emergency ventilation and fire suppression
systems must be  provided. Additionally, well-defined and
unobstructed exit paths and procedures for evacuation must be
established. This study discusses only the 1issue related to
emergency exits, units of exiting width and egress time constraints.

To properly address these issues, the SCRTD Fire/Life Safety
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.

The SCRTD Fire/Life Safety Committee then proceeded to develop a
specific criteria for emergency egress from stations. An important
ingredient in the development of the criteria was the "Station
Emergency Egress Study Report” performed by the Fire/Life Safety
Committee, with assistance from the station general consultant.
Included in this Executive Summary are:

Metro Rail System Characteristics
Overview of Codes, Standards and Guidelines

. Overview Application of Criteria to Metro Rail Stations
Summary Results and Conclusions

2.0 METRO RAIL SYSTEM CHARACTERISTICS

Emergency exiting criteria are an integral part of the total
Fire/Life Safety program for Metro Rail stations. It s
essential that criteria be developed with an understanding of
station characteristics.

211 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.
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3.0

Emergency stairs are 1located at the ends of each platform
providing unobstructed access to the surface. Escalator and
stair elements for normal wuse 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.
An under vehicle water spray extinguishing system is Tlocated on
each area trackway at the stations. Actuation of the system is
provided for each trackway at the platform level.

A wet standpipe system is required capable of reaching all areas
in the station. The train contrel room will be protected by a
Halon extinguishing system. Emergency ventilation 1is provided
throughout the Metro Rail system. It is based on a push-pull
concept of fan operaticn, 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.

REVIEW OF CODES, STANDARDS AND GUIDELINES

At the initiation of the Preliminary Engineering Phase of the
Metro Rail Project, there were several adopted and proposed
codes, Sstandards, and guidelines that addressed the subject of
exit ‘width requirements and quantities as it applies to transit
stations. The diTemma that faced the Fire/Life Safety Committee
was ‘'which code, 1if any, is the most appropriate for the
requirements of the SCRTD Metro Rail Project?" It was decided
that a comparative analysis was necessary which would:

Determine the emergency exiting provisions of the
respective codes and

Apply the code provisions to selected Metro Rail
Stations.

The consensus of the Fire/Life Safety Committee was that the
analysis and the comparison of results would enable the Committee
to properly assess the merits of the respective codes and to
prescribe the Metro Rail criteria. The specific codes, standards
and guidelines investigated were:

Uniform Building Code, 1979 and 1982 Edition,
Ljfe Safety Code, NFPA 101, 1581 Edition



3.1

3.2

Proposed Standard for Fixed Guideway Transit Systems,
NFPA 130, and

e APTA Guidelines for Design of Rapid Transit Facilities,
June 1981,

The following summarizes the approach used in determining exit
width requirements under the various code provisions. Initial
discussions will focus on occupant load determinants followed by
an explanation of the SCRTD exit capacity calculation.

Uniform Building Code

Under the Uniform Building Code (UBC), occupant load of a
building is determined according to its intended use. A Metro
Rajl 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 the 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.

Metro Rail station exit reguirements wunder the UBC were
calculated by:

Identifying the net platform area equal to gross
platform area minus areas wusable for normal
circulation, e.g., platform edge strips and areas
occupied by vertical circulation devices.

o Calculating occupant load--equal to net platform area
divided by 7 square feet per person.

Calculating required exit capacity equal to occupant
load divided by 50 persons per required foot of exit
width.

The effect of applying a 4 square feet per person load factor was
also 1investigated, because as the analysis proceeded the
Fire/Life Safety Committee was interested in the comparative
results of operationally 1imiting the platform load. The
4 square feet threshold was selected so that space would be
available to accept an emergency incident train 1lcad. This
combined platform load would then approximate the "waiting space”
level of density as defined in the Life Safety Code.

Figure 2 summarizes the U.B.C. requirements.

National Fire Protection Association (NFPA) 101 - Life Safety Code

Under NFPA 101, occupant load of a building 1is determined
according to its intended use. The classification of occupancy
for a Metro Rail station would be 'place of assembly'. Occupant
load for a 'new place of assembly' is determined by dividing net
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FIGURE 2

UNIFORM BUILDING CODE
EMERGENCY EXITING REQUIREMENTS

| BASIS F(.)F\‘ EXITING PROVISIONS
* BUILDING CLASSIFICATION - GROUP “A” ASSEMBLY
+ OCCUPANT LOAD FACTOCR - 7 SF/PERSON AND 4 SF/PERSON
s UNIT OF EXIT WIDTH - NO PROVISION

« OCCUPANT CAPACITY PER - 50 PERSONS/FOQT OF
UNIT OF EXIT WIDTH TOTAL EXIT WIDTH '

Il SPECIFYING EXIT REQUIREMENTS
» USING PLATFORM AREA AS BASIS

- TRANSFORM GROSS TO NET AREA
NET AREA
7 SF/PERSON

QCCUPANT LOAD
50 PERSONS/FOOT

- CALCULATE OCCUPANT LOAD =

- CALCULATE REQUIRED CAPACITY =

floor area of the assembly by the appropriate occupant load
factor. For an assembly area of concentrated use without fixed
seats, the occupant load factor is 7 square feet per person (as
for UBC the 4 square feet per person factor was also analyzed).
The capacity of exits is measured in 'units of exit width' of 22
inches per unit. Fractions of a unit comprising 12 inches or
more are counted as 1/2 unit of exit width.

For Metro Rajl stations, the capacity of exits required was
calculated by dividing the occupant load by a factor of 75
persons per unit of exit width.

“Metro Rail station exit requirements under NFPA 101 were
determined by:

S Identifying the net platform area.

- Calculating the occupant load equal to net platform
area divided by 7 square feet per person.

. Calculating the required exit capacity equal to
occupant load divided by 75 persons per unit of exit
width.

Figure 3 provides a summary of NFPA 101 requirements.
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3.3

FIGURE 3

NFPA 101
EMERGENCY EXITING REQUIREMENTS

1 BASIS FOR EXITING PROVISIONS
"« BUILDING CLASSIFICATION - ASSEMBLY

* OCCUPANT LOAD FACTOR - 7 SF/PERSON AND 4 SF/PERSON

e UNIT OF EXIT WIDTH - 22 INCH EXIT LANE

e OCCUPANT CAPACITY PER - 75 PERSONS/UNIT
UNIT OF EXIT WIDTH OF EXIT WIDTH

|l SPECIFYING EXIT REQUIREMENTS

« USING PLATFORM AREA AS BASIS
. TRANSFORM GROSS TO NET AREA

NET AREA
7 SF/PERSON

OCCUPANT LOAD

75 PERSONS/ .
EXIT LANE

- CALCULATE OCCUPANT LOAD =

. CALCULATE REQUIRED EXIT CAPACITY =

Proposed National Fire Protection Assocfation (NFPA) 130 -

Standard for Fixed Guideway Jransit Systems

Under proposed NFPA 130, the occupant load is based upon peak
period link loads and on entraining loads at a station.
Occupant load thus varies from station to station according to
changes in the number of entraining passengers at a station and
in the ‘link loads' {1line volume) on inbound and outbound trains
entering the station.



A station's 'inbound 1ink' refers to the number of passengers oOn
trains entering a station on the inbound track. A station's
'outbound 1ink' load, in this discussion, 1is 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 the Union Station.. A1l link
loads are based on volumes on board trains entering the station.

The occupant load is the sum of the 'Calculated Train Load' and
the station entraining Tload. The calculated train Tload
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 the inbound
and outbound track of a station during the peak 15 minute
period. It is assumed that the number of persons on each train
will be twice the normal peak 15 minute levels to allow for one
missed headway. Thus, the number of persons on a train is
calculated by multiplying twice the peak 15 minute 1ink load by
the scheduled headway in minutes 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.) It
is further assumed that trains on each track will arrive and
off-load simultaneously. The calculated train load is, thus,
the sum of persons on an inbound and an outbound train.

The station entraining load represents the peak 15 minute
passenger accumulation on the station platform awaiting a train.

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

Emergency exit capacity was measured in units of exit width
equal to 22 inches per unit. Occupant capacity per unit of exit
width varies by circulation element. The required exit capacity
was determined to allow (1) evacuation of the passengers 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.



Figure 4 summarizes the NFPA 130 requirements.

FIGURE 4
NFPA 130

EMERGENCY EXITING REQUIREMENTS

| BASIS FOR EXITING PROVISIONS

» BUILDING CLASSIFICATION - UNDERGROUND STATION

e OCCUPANT LOAD FACTOR - BASED ON PLATFORM ENTRAIN-
ING LOAD AND DESIGN TRAIN
LOAD(S) THAT MAY OFF-LOAD IN
AN EMERGENCY

» UNIT OF EXIT WIDTH - 22 INCH EXIT LANE

*« OCCUPANT CAPACITY PER - VARIES BE EGRESS ELEMENT
UNIT OF EXIT WIDTH

Il SPECIFYING EXIT REQUIREMENTS -
* STATION OCCUPANT LOAD

- 15 MINUTE ENTRAINING LOAD PLUS SIMULTANECUS
OFF-LOAD OF TRAINS ENTERING STATION DURING PEAK
15 MINUTE PERIOD WITH A MISSED HEADWAY

e CALCULATE EXIT CAPACITY SUCH THAT:

. OCCUPANT LOAD IS EVACUATED FROM STATION PLAT-
FORM IN 4 MINUTES

- EVACUATION FROM MOST REMOTE POINT ON PLAT-
FORM TO A POINT OF SAFETY IN § MINUTES

MTA LIBRARY



3.4 SCRTD Criteria for Emergency Egress from Stations

A set of criteria, referred to as “Metro Rail Fire/Life Safety
Committee Criteria (F/LS Criteria)" was developed. It was
evolutionary and only the final version is presented. The
following describes the Metro Rail F/LS Criteria.

Exiting provisions for the Metro Rail F/LS Criteria are similar
in many respects to the methodology already discussed under NFPA
130. Both criteria rely on a dynamic modelling approach. For
both criteria, the exit capacity required is determined to allow
evacuation of the passengers from the platform and evacuation of
passengers from the most remote point on the platform.

Where the F/LS Criteria differs from NFPA 130 is in defining the
occupant load and, thus, in the manner of calculating the
occupant load. Under the F/LS Criteria, occupant load is the
sum of the 'Calculated Train Load' and the entraining load. As
ijn NFPA 130, 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 in both criteria is determined for one
train on each track in the station during the peak 15 minute
period. However, under the F/LS Criteria, the number of persons
on each train is assumed to be what would normally occur during
the peak 15 minutes, if schedules were maintained (not twice the
normal load as provided in proposed NFPA 130)}. The number of
persons on a train is calculated by multiplying the peak 15
minute 1ink load by the scheduled headway and dividing by 15.

— -Under the F/LS Criteria, the maximum number of persons on any
train can not exceed the maximum practical capacity of the
train. It is further assumed 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.
Additionally, the calculated train load can be no less than the
maximum capacity of a single train.

The entraining load was defined as 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. A
further constraint was that the entraining load could not exceed
the net platform area divided by 4 square feet per person. This
constraint reflects a commitment by Metro Rail to limit access
to the station platform through operational measures whenever
accumulations of entraining passengers bring the net platform
area per passenger to 4 square feet per person.

Once the occupant load was determined under the F/LS Criteria,
the remainder of the methodology followed the exiting
requirements in the same manner as the procedure for NFPA 130.



Emergency exit capacity for the F/LS Criteria was measured in
units of exit width equal to 22 inches per unit. Occupant
capacity per-unit of exit width varies by circulation element.
Fxit capacity required is determined to allow: (1)} evacuation
of the passengers 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.

Figure 5 summarizes the Metro Rail Fire/Life Safety Committee
Criteria requirements.

FIGURE &
METRO RAIL FLS CRITERIA
EMERGENCY EXITING REQUIREMENTS

1 BASIS FOR _EXITING PROVISIONS
* BUILDING CLASSIFICATION — UNDERGROUND STATION
* OCCUPANT LOAD FACTOR —BASED ON ENTRAINING AND
DESIGN TRAIN LOAD(S) THAT MAY OFF-LOAD IN AN
EMERGENCY
= UNIT OF EXIT WIDTH — 22 INCH EXIT LANE

« OCCUPANT CAPACITY PER UNIT OF EXIT WIDTH — VARIES
BY EGRESS ELEMENT

Il SPECIFYING EXIT REQUIREMENTS
« STATION OCCUPANT LOAD
- ENTRAINING LOAD EQUAL TO PLATFORM ACCUMULATION
OF 4 HEAOWAY TIME PERIOD. PLATFORM VOLUME LIMITED
TO 4 SF/PERSDN.
- LINK LOAD EQUAL TO SIMULTANEQUS OFF-LOAD OF TRAINS
CARRYING DESIGN LOAD DURING PEAK 15 MINUTE PERIOQD.

MINIMUM TRAIN OFF-LOAD EQUAL TO ONE TRAIN OF
MAXIMUM CAPACITY.

= EXIT CAPACITY TEST
- EVACUATE OCCUPANT LOAD FROM PLATFORM IN 4 MINUTES.

- EVACUATE OCCUPANT LOAD FROM MOST REMOTE POINT ON
PLATFORAM TO A POINT OF SAFETY IN 6 MINUTES.

» MINIMUM EXIT REQUIREMENTS

- SUFFICIENT WIDTH TO ACCOMMODATE 7 SF/PERSON BASED
ON NET PLATFORM AREA.

MTA LIBRARY
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4.0

4.1

APPLICATION OF CRITERIA TO METRO RAIL STATIONS

The next step in the process was to compare the exit width
requirements of the respective code provisions for three
representative stations. The stations selected for analysis
were:

5th/Hi11,
Wilshire/Western,
Hollywood/Cahuenga.

The objective was to test the sensitivity of the codes to
varying patronage characteristics and station configurations
along the line, and the stations listed above appeared to offer
the best cross-section of station patronage.

5th/Hi11 is a downtown high patronage station, with among the
highest forecasted 1ink loads. The station is of a double-end
mezzanine configuration.

Wilshire/Western is a moderate volume mid-line station, and at
the time of the analysis was a single-end mezzanine
configuration,

Hollywood/Cahuenga is an outlying low volume station, and at the
time of the analysis, it also was designated as a single-end
mezzanine configuration.

Exiting requirements and evacuation times were projected
separately for two distinct patronage levels. The first level
was the year 2000 peak 15 minute patronage. The second level
was a '1.6 contingency,' or ultimate design year level. This

“represented a patronage level 60 percent higher than the base

year 2000 levels. It was assumed that scheduled peak hour
headways in the year 2000 would be 3-1/2 minutes. At the time
patron demand reaches 1.6 contingency levels, peak hour headways
are assumed to be 2 minutes. An interesting point surfaced
during the exiting analysis; it gave an indication that headways
closer than the assumed 3-1/2 minutes may be necessary by the
year 2000.

Comparison of Alternative Criteria

A comparison was made of the respective code requirements over
the Metro Rail's entire planning period (Year 2000 and a 1.6
contingency). To accomplish this comparison, it was necessary
to derive occupant Tloads following the respective code
provisions and then determine the number of exit units that
would be required to satisfy the criteria. This task was
accomplished for both the base year and for the ultimate design
year to account for projected changes in patronage levels and
operating characteristics. A qualifying assumption is necessary
at this point prior to portraying the results.

11-



Initial capital costs and operating characteristics for any
transportation system are based on patronage forecasts, and
subsequent modifications of the system are based on actual
patronage levels and refined projections. It is understood that
the modifications are not based on a specific year, but on
attaining a specific patronage level. However, in order to
graphically compare the results, a base year of 2000 and an
ultimate design year of 2020 were assumed.

The results of determining the respective exit width
requirements are shown in tabular format in Table 1. Particular
attention should be devoted to the variations in exit unit
requirements as one proceeds from a high-volume to low-volume
station.

TABLE - !

EMERGENCY EXITING ANALYSIS
EXITING CAPACITY REQUIREMENTS

EXIT WIDTH REQUIRED

STATION OCCUPANT LOAD (IN EXIT UNITS OF 22 INCH @) EXIT
WIDTH
U.B.C. NFPA NFPA METRO | UB.C. NFPA NFPA METRO | PROVIDED
101 130  RAIL 101 130 RAL (EXIT
F/LS F/LS UNITS).
2000
(3% MINUTE HEADWAY) i
5TH/HILL 1,644 1,644 5704 4,077 180 220 490 350 35
WESTERN 1,490 1,490 2,995 2,334 165 200 215 17.0 18
HOLL/CAHUENGA 1,490 1,490 2073 1815 165 200 165 140 18
ULTIMATE
DESIGN YEAR
(2 MIN. HEADWAY)
S5TH/HILL 1,644 1,644 7,681 4,077 18.0 22.0 655 35.0 35
WESTERN 1,430 1,490 3,524 2.089 165 20.0 255 15.0 18
HOLL/CAHUENGA . 1490 1,490 2318 1726 16.5 200 180 135 18
Upon completing the above, two conclusions were evident:
S Both of the dynamic approaches are sensitive to

changes in station patronage volumes and are reflected
in the occupant load calculation.

. The UBC and NFPA 101 occupant load calculations show
sensitivity only as it relates to changes in platform
dimensions, which are minimal.
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The data in Table 1 have also been presented in graphical format
in Figures 6, 7, and 8 on a station-by-station basis to more
clearly show the wide variation in exit width requirements. For
the dynamic approaches, additional data points were calculated
to show exit width reguirements for each of the operating
headways throughout the planning period.

FIGURE 6

- EMERGENCY EXITING ANALYSIS
COMPARATIVE CODE
ERT . EXIT WIDTH REQUIREMENTS

5TH / HILL STATION

UNITS OF EXIT WICTH
( 22° /JUNIT )

10

1990 2000 2010 2020
YEAR
(2020 ASSUMED AS ULTMATE DESIGN YEAR)
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UNITS OF EXIT WIDTH
( 22" /UNIT }

UNITS OF EXIT WIDTH
( 22" 7 UNIT }

FIGURE 7

EMERGENCY EXITING ANALYSIS
COMPARATIVE CODE
hea EXIT WIDTH REQUIREMENTS

WILSHIRE / WESTERN STATION

NEPFA 101 =t 4 BF,
e e v

NEPA 101 8t T B,

20

UBC at 7 BF.

|

1980 2000 2010 2020

0 4
YEAR
(2020 ASSUMED AS ULTMATE DESIGN YEAR)

FIGURE 8

EMERGENCY EXITING ANALYSIS
COMPARATIVE CODE - . -
40+ EXIT WIDTH REQUIREMENTS

HOLLYWOOD / CAHUENGA STATION

4 NEPA 101 mt 4 BF.

0+
USC at 4 BF,

204 NEPA 10t ut 7 &F,

UBGC at 7 B.F.

1990 2000 2010 2020
YEAR
{2020 ASSUMED AS ULTIMATE DESIGN YEAR)

-14-



5.0

RESULTS AND CONCLUSIONS

In reviewing the analysis, the Fire/Life Safety Committee
jdentified a number of apparent weaknesses in existing code
provisions as they applied to transit station requirements.
Some of these weaknesses are listed below:

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
Tow volume stations, more than may be needed.

NFPA 130 does not recognize physical Timitations 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 idintervene and 1imit occupant Toading
during potential emergency conditions.

NFPA 130 wuses a static period for determining
entraining loads and does not recognize the effect
that variations in headway interval may have on
platform accumulation.

The analysis clearly indicated that occupancy load and, thereby,
exit width requirements, were a function of patronage levels,
operational characteristics of the system, and station
configuration. None of the existing codes appeared to encompass
all--of these factors. Thus, the Fire/Life Safety Committee
developed a set of criteria to satisfy the unique requirements
of the Metro Rail System. This criteria was previously
described in Section 3.4.

The F/LS Criteria combine the merits of a patronage-based
dynamic approach and the constraint that platform accumulation
is 1imited 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 time-lapse for identification of an emergency
condition is not static and is a function of system
operation which varies during the day and throughout
the 1ife of the system and that

The entraining portion of the station occupant load
will vary as the headway is shortened or lengthened.

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 1imply that, as
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operational effectiveness improves, the element of risk is reduced and
Fire/Life Safety response capabilities are enhanced. Likewise, if
operations are not achieving the intended objectives, the increased
risk will also be apparent.

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 station emergency exiting criteria for the Metro
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 egress characteristics of
the respective stations.

It can therefore be concluded that each transit system has to
clearly understand the physical characteristics of its system,
(this applies to new and old transit systems) so that
sufficient, but not excessive emergency exiting units can be
provided. These characteristics should include:

. Selection of the most appropriate requirements from
applicable codes and standards.

. Developing operational procedures to intervene and/or
mitigate platform overcrowding.

Provide sufficient emergency exits and exit paths to

meet its needs in an efficient and cost effective
manner. -
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