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FOREWQORD

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 dindicated that there is no
singie 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 emergencCy 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 VYolume II describes the detailed
analysis.
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1.0 INTRODUCTION

1.1 Background

1.2

1

.3

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 specified; and
emergency ventilation and fire suppression systems must be provided.
Well-defined and unobstructed exit paths and procedures for evacuation
must also be established.

&k 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.

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 (F/LS) 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:

o 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 unigue
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.

Participants in the Analysis

The emergency exiting analysis was a multidisciplinary effort comprising
of members of the SCRTD 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 Jlend 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
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in developing appropriate criteria, knowledge acquired from site visits to
other transit properties was of considerable value.

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 systemwide characteristics that affected the safe evacuation of
patrons from a station during an emergency.

A1l 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
of f 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 Tocated 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.

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

7
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in the peak 15  minutes dis 1.5 times average Tlevels 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 SCRTD 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 memc dated February 14, 1983. Peak 15 minute
patronage was derived in the same manner as for the Year 2000 data.

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
System. 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 .1ine 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 dis an appropriate
extrapolation from base year to ultimate design period.

. The maximum practical capacity of a six-car train dis 1,200
occupants,

Year 2000 headways will be 3-1/2 ﬁiﬁutes.
Utimate design period headways will be 2 minutes.

The fare collection area is designed so that no queuing will
result during emergency evacuation of patrons.



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 dinvestigation 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
discussed 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
escalator.

Stair capacity is assumed to be 66& persons per minute per
device. A1l planned stairs have widths of 3 exit lanes per
device.

A1l escalators have widths of 2 exit 1lanes per device.
Exit lanes have a standard 22 inch width.

For this analysis the normal exiting requirements for the simultaneous
unlocading 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 platform 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. B MTA LIBRAR
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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
by muitiplying 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 Z minutes divided
by 15 minutes.

Application to Metro Rail Stations

Table 2-1 presents the number of vertical circulation elements provided
for each station, and compares year 2000 peak design locad with device
capacity. At all stations, device capacity is sufficient to accommodate
patron demand. N

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.).



TABLE 2-1

NORMAL EXITING

PATRONAGE AND VERTICAL DEVICE CAPACITY
Year 2000 3-1/2 Min. 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/Hi1 7 5 190 736 926 1,617 1,250
7th/Flower 3 3 122 458 580 693 750
Wil/Alvarado 2 2 209 30 510 462 500
Wil/Vermont 2 2 305 362 667 462 500
Wil/Normandie 3 1 134 155 289 693 250
Wil/Mestern 2 2 186 273 459 462 500
Wil/Crenshaw 2 2 102 225 327 462 500
Wil/LaBrea 3 ] 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
Ho11/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



PATRONAGE AND VERTICAL DEVICE CAPACITY
1.6 Contingency 2 Min. Headway

Td‘l' 2-2

NORMAL EXITING

YERTICAL PEAK DESIGN LOAD STAIR ESCALATOR
STATION CIRCULATION 2 MIN. HEADWAY CAPACITY CAPACITY
ELEMENTS 1.6 CONTINGENCY 2 MIN 90 SEC
STAIRS ESC BOARD DETRAIN  TOTAL

Union Station 4 4 248 477 7125 528 600
Civic Center 4 4 201 366 567 528 600
5th/Hi1l 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/Yermont 2 2 278 331 609 264 300
Wil/Normandie 3 1 123 142 265 396 150
Wil/Western 2 170 249 419 264 300
Wi1/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 9 175 396 150
Hol1/Cahuenga 2 2 141 148 289 264 300
Universal City 2 2 137 296 433 264 300

2 2 135 205 340 264 300

N. Hollywood



3.0 EMERGENCY EXITING CRITERIA ALTERNATIVES

3.1

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 Criteria"

Each of these alternatives are discussed in detail in the following
paragraphs.

Uni form 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 Metrc 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 1978 and the
1982 Editions of the Code. Relevant provisions are:

Definition of an Assembly Building
Section 402 in both Editions
o 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 333(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 1oad 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 Toad equal to the net platform area divided
by 7 square feet per person.

Step 3: Calculate the required exit capacity equal to occupant Tload
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. 1In
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 1oad - 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 1ink 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
1ink load 3s 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. A1l 1ink 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 calculated by
multiplying twice the peak 15 minute 1ink 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 Tine 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/15 min x 2
= 2,000 persons

Note: 3-1/2 min/15 min 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 3-1/2 min/15 min x 2
= 500 persons
Calculated train load = 1,200 persons + 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
-10-



3.4

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

Metro Rail Fire/Life Safety Committee 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
occupant load. Under the F/LS Criteria, the occupant load is the sum of
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 Tink 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 1ine volume for trains entering
a given station is 4,000 persons on inbound trains and 1,000 persons on
outbound trains, the calculated train 1oad for scheduled 3-1/2 minute
headways under F/LS would be:

Calculated train load = inbound component + cutbound component.
Inbound component = 4,000 persons x 3-1/2 min./15 min.

= 1,000 persons
Qutbound component = 1,000 persons x 3-1/2 min./15 min.

= 250 persons

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

-11-



As an additional dillustration, 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 represents
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 Tlimitation, the
entraining load can not exceed the net platform area divided by 4 square
feet per person. This constraint reflects a commitment by the SCRTD,
which limits access to the station platform by dinitiating operational
.measures whenever accumulations of entraining passengers exceed an
equivalent of 4 square feet per person.

As an illustration, if the peak 15 minute station boarding is 2,700 and
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 min
= 2,700 persons x 4 x 2 min/15 min
= 1,440 persons

Under a 3-1/2 minute schedule, entraining load is:
Entraining load = Peak 15 min boardings x 4 x headway/15 min

2,700 persons x 4 x 3-1/2 min/15 min
2,700 persons

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 unijts 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 & 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 ALTERKATIVE 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/Hi1
Wilshire/Western
Hollywood/Cahuenga

The 5th/Hi11 Station was chosen for this analysis because the highest
patronage levels projected for any station occur at 5th & Hill. The forecast
1ink loads at 5th/Hi11 are among the highest on the system. Emergency exiting
requirements were expected to be greatest for 5th/Hi1).

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 1loads as defined in NFPA 130, only
Hollywood/Cahuenga meets both the 4 minute and & minute tests. Under the
1.6 contingency volumes, and NFPA 130 defined occupant loads, none of the
three stations meets the & 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 NFPA 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/Hi11 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)

Alternative Criteria Exiting Capacity Requirements for Selected Stations

Table 4-2 presents a comparison of occupant load under UBC, NFPA 101,
NFPA 130 and F/LS Criteria, the exit width (in exit units of 22 dinches)
required to meet each alternmative criteria and the exit width provided.
The exit width provided at each station meets UBC and F/LS Criteria. Exit
width provided at 5th/Hi11 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/Hi11 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 NFPA 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.

MTA LIBRAR
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TABLE 4-1
EXITING TIMES FOR SELECTED STATIONS UNDER PROPOSED NFPA 130 AND UNDER FIRE/LIFE SAFETY PROPOSED CRITERIA

Occupant Load Evacuation Time {Minutes) Evacuation Time (Minutes
to Clear Platform to Point of Safety
T HFPATI0  Metro Rail NFPA T30 Metro Rail NFPA 130 Metro Rail
STATION (1} (2} F/LS (3) (4} F/LS (5) (6) F/LS (7)
Year 2000
{3-1/2 Min. Headway)
5th/Hil1l 5704 4077 4,66 3.33 7.31 5.98
Western 2995 2334 4.76 3.7 6.77 5.72
Ho11/Cahuenga 2073 1815 3.30 2.88 5.66 5,25
1.6 Contingency
(2 Min. Headway)
5th/Hil 7681 4077 6.28 3.33 8.93 5.98
Western 3524 2089 6.00 3.32 8.01 5.33
Hol1/Cahuenga 2318 1726 3.68 2,74 6.04 5.10

Note: Evacuation times shown in this table for 5th & Hi11, 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,



(1)

(2)

(3)

(4)

(5)

(6)

(7)

EMERGENCY EXITING ANALYSIS - EVACUATION TIMES

NOTES TO TABLE 4-1

Station configurations assumed:

5th/Hi11 - General Plan 4/7/83
Western - Prototypical Station Plan 4/7/83
Hollywood/Cahuenga - General Plan in Milestone 10 Report

Occupant load is defined in NFPA 130 - Appendix A-3. It is the sum of
entraining load in peak 15 minutes and calculated train Toad 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.

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 simultanecusly 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
of f-peak direction 1ink loads with no missed headways assumed.
Entraining 1oad 1imited to allow a minimum of four s.f. net platform area
per person.

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.

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 methodclogy
outlined in NFPA 130.

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.

Fire/Life Safety Criteria provides in Section 2.5.3.3 that station shaill
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.

-16-
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TABLE 4-2
EXITING CAPACITY REQUIREMENTS FOR SELECTED STATIONS UNDER ALTERNATIVE CRITERIA

Occupant Load Exit Width Required Exit

(in exit units of 22 in. each) Width
Provided
U.B.C. NFPA  HFFA  Metro U.B.C. HFPA  NFFA Metro (Exit
(2) 101 103 Rail (6) 107 130  Rail Units) (10}
(3) (4) F/LS (7) (8) F/LS
STATION (5) (9)
Year 2000
(3-1/2 Min. Headway)
5th/Hi11 1644 1644 5704 4077 18,0 22.0 49,0 35.0 35
Western 1490 1490 2995 2334 16,5 20,0 21.5 17.0 18
Hol1/Cahuenga 1490 1490 2073 1815 16.5 20,0 16,5 14.0 18
1.6 Contingency
(2 Min. Headway)
5th/Hi1l 1644 1644 7681 4077 18.0 22.0 65.5 35.0 35
Western 1490 1490 3524 2089 16.5 20.0 25.5 15.0 18
Ho11/Cahuenga 1490 1450 2318 1726 16.5 20,0 18.0 13.5 18

Note: Exiting requirements shown in this table for 5th & Hi1l1 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.



(1)

(2)

(3)

(4)

(6)

(7)

(8)

(9)

EMERGENCY EXITING ANALYS1S - EXIT WIDTH REQUIREMENTS

NOTES TO TABLE 4-2

Station configurations assumed:

5th/Hi11 - General Plan, 4/7/83
Western - Prototypical Station Plan, 4/7/83
Hollywood/Cahuenga - General Plan in Milestone 10 Report

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.

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).

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.

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
of f-peak direction 1ink loads with no missed headways assumed. Entraining
load limited to allow a minimum of 4 s.f. net platform area per person.

Exit width requirement based upon 50 persons per foot of exit width as set
forth in U.B.C., 1982 Edition - Section 3303 (b).

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.

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.

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 1oad".

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 immediately prior to the
simul taneous 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.

Meither 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

-22.



5.2

prior to platform accumulations reaching this level. It can, therefore,
be assumed that NFPA 130 does not limit its entraining load to a level
that reflects maximum practical platform densities. By recognizing
operational capability to constrain platform accumulations of entraining
passengers to a 1imit 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 dinsensitive
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 constrained by
the crush load to reflect one missed headway for each train. The F/LS
Criteria assumes no missed headway, but sets a minimum calculated train
load as assurance that exiting capacity can compensate for an
underforecasting of 1ink 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 dis 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 1ink 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 NFPA exit width requirements to projected patronage is neither
realistic nor desirable.

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

investigated.
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6.0

6.1

6.2

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 Rajl 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.

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

~statfons 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 1in excess of 4
minutes - 7th/Flower, Wilshire/Alvarado, Wilshire/Yermont and
North Hollywood.

Four stations have station evacuation times in excess of ©
minutes - 5th/Hil11, 7th/Flower, Wilshire/Alvarado and
Wilshire/Yermont.

Platform and station evacuation times for 5th/Hil11, 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).

Emergency Exiting Capacity Requirements for Stations

Table 6-2 presents the F/LS emergency exiting capacity requirements for
all Metro Rajl 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/Hil11, emergency exiting regquirements 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/Hil11 Station, exiting requirements
are identical for both the year 2000 and 1.6 contingency,

because the occupant load is jdentical.

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 1in
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 regquirement.
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Year 2000 exit capacity requirements exceed provided exit units at five
stations: Sth/Hi11, 7th/Flower, Wilshire/Alvarado, Wilshire/Vermont and
Hollywond/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.

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 tolerabie 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 Xx 1
Width (Feet) 7 sq. ft./Ferson 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
EMERGENCY EXITING ANALYSIS - EVACUATION TIMES UNDER PROPOSED FIRE/LIFE SAFETY CRITERIA

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

Occ. PTatform Station Occ. PTatform Station Units
STATION Load Evacuation Evacuation Load Evacuation Evacuation Provided
Union 3005 3.58 min. 5.64 min, 2740 3.27 min, 5.33 min. 24
Civic Center 2913 2,98 5.54 2662 2.72 .28 28
5th/Hi1 4077 3.33 6. 32 a077 3.33 6.32 35
7th/Flower AD4A7 4.63 6.85 3564 4,08 6.30 25
Wil/Alvarado 2812 4.47 6.0 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 3.1 5.07 19
Wil/Western 2334 3.7 5,30 2089 3.32 4.9 18
Wil/Crenshaw 20569 3.27 5.18 1931 3.07 4.98 18
Wil/La Brea 1597 2.4 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 2.8B5 4.86 1708 2.72 4.73 18
Sunset/La Brea 1570 2.37 3.88 1516 2.28 3.79 19
Hol1/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 5.7 2335 3.7 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

Exit

Year 2000 - 3-1/2 Min, Hdwy 1.6 Contingency 2 Min, Hdwy. Units

Occ. Load Exit Req't Occ. Load Exit Req't  Pro-
STATIOHN (Units) vided
Union 3005 22.0 2740 20,0 24
Civic Center 2913 24.5 2662 22.5 28
5th/HiN 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/Yermont 2961 21.5 2735 20.0 18
Wil/Normandie 2297 16,5 2062 15,0 19
Wil/Western 2334 17.0 2089 15.0 18
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
Hol1/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 & Hi1l and Hollywood/Cahuenga differ some-
This difference is due to changes in assumed station

what from values shown in Table 4-2.
configuration after completion of analysis in Table 4-2 but prior to time analysis in
N 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 AR Rird = "ET REQUIRED EXIT FEET PROVIDED
(Net Area/350) {Exit Units x 22/12)

STATION

Union 12230 35 44 .0
Civic Center 11510 33 51.3
5th/Hi1 11510 33 64,2
7th/Flower 11870 34 45.8
Wil/Al varado 10430 30 33.0
Wil/Vermont 10430 30 33.0
Wil/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 34,8
Hol1/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 F/LS Criteria,
Section 2.5.2.2.2.



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
1ist of all postulated emergencies, but rather, the table is presented as

a representative example of what can be instituted in the event of an
emergency.
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TABLE 7-1

Page 1 of 4

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY

TYPE OF SCENARIO POSTULATED

OPERATIONAL CAPABILITY

TYPE OF MEASURE

I.

FIRE:
ON TRAIN

- Detected on arrival at
station; another train
on adjacent track

- Detected on arrival at
station; no other train
on adjacent track

- Detected in advance of

arrival at station; trains
at station

IN STATION:

- Detected while train(s)
are at platform unloading

Make station announcement; evacuate incident
train; inform patrons on train 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.

Same as above except train on adjacent track
procedure not required.

Activate fare gate array to "Exit Only"; make
station announcements and escort patrons out of
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.

Activate fare gate array to "Exit Only"; make
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

Intervention

Intervention

Mitigation

Intervention
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TABLE 7-1

Page 2 of 4

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY

TYPE OF SCENARIO POSTULATED

OPERATIONAL CAPABILITY

TYPE OF MEASURE

IN STATION (Continued):

- Detected before train(s)
arrive

Activate fare gate array to "Exit Only"; make
station announcements and assist patrons in the
evacuation process; preclude train(s) from
arriving at affected station until incident is
under control.

Mitigation

I1. NORMAL DAILY OPERATIONS:
IN STATION

- Platform accumulation
approaches 4 sq.ft./person

- Fare collection array
failures causing excessive
queing at fare gates and
patron build-up approaching
4 sq.ft./person

Activate fare gate array to "Exit Only"; make
announcement that station is temporarily closed
because of over crowding; do not permit further
patron access into station until overcrowding
subsides

Same as above for 4 sg.ft./person

Mitigation

Intervention
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TABLE 7-1

Page 3 of 4

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY

TYPE OF SCENARIO POSTULATED

OPERATIONAL CAPABILITY

TYPE OF MEASURE

ITI, BOMB THREAT:
ON TRAIN

- Train informed while at
station; another train at
adjacent track

- Train informed while at
station; no train at adja-
cent track

- Train informed prior to
approaching station

IN STATION:

- Informed while train(s) at
station platform

Make station announcement to evacuate station
and activate fare gate array to "Exit Only" and
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.

Same as above except for "Non-Affected" train

Make station announcement to evacuate 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

Make station announcements, activate fare gate
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

Intervention

Intervention

Intervention

Intervention




_VE_

TABLE 7-1

Page 4 of

STATION EMERGENCY OPERATIONAL INTERVENTION AND/OR MITIGATION CAPABILITY

TYPE OF SCENARIO POSTULATED

OPERATIONAL CAPABILITY

TYPE OF MEASURE

1II. BOMB THREAT
IN STATION (Continued):

- Informed prior to train
arrival at station plat-
form

Same as above except for "Trains at station"

Intervention

This 1ist 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 CONCLUSIONS

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 1in 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
NFPA 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: T

"...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-130 (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 NFPA-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 50 FPM (vertical component) up a
stopped escalator over 200 feet in Tength.

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 Tloads as defined in NFPA-130
contain several inconsistencies and tend to inflate platform loads
beyond 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 lToads. 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 & 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 SCRTD
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 dimensicns. This joint consideration
dictates that operational measures are an integral part of the station
emergency egress characteristics. In addition, by tying entraining Toads
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 life of the system and that
The entraining portion of the station occupant Toad will vary as
the headway is shortened or lengthened.

-36-



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.

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 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 characteristics of the respective stations.
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2.2.5
2.2.5.1

2.2.5.2

2.2.%.2.1

2.2.5.2.2

APPENDIX

MEANS OF EGRESS

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.

Occupancy and Occupant Load

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 pericd. The following 1limitations 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 lcad 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 pericd
equivalent to four headways during the peak T15-minute
operating period. This entraining Toad is constrained as
defined in paragraph 2.2.5.2.2 (A).

Special 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 1loads that would result in area
occupancies of less than 4 square feet per person, the
calculated platform Joad will be T1imited 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



.2.5.2.3

.2.5.2.4

.2.5.3

.2.5.3.1

.2.5.3.2

.2.5.3.3

.2.5.3.4

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

Minimum = Net Platform Area x 1

Total Exit 7 Sq. Ft./Per Person 50 Fersons Fer
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.

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.

At concourses, mezzanines, or multi-lTevel stations, simultaneous

platform Toads shall be considered for all exit paths passing
through that area.

Number and Capacity of Exits

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 dinches into the required width. Fractional Tlanes 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.

There shall be sufficient exit Tlanes 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").

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.

To calculate this evacuation time, the walking travel time
should be tabulated using the Tlongest exit route and travel
speeds indicated in paragraph 2.2.5.3.5. To this time should be
added the following factors:

(A) {W1-T7) The waiting time at the vertical elements at
platform Tevel minus the longest walking travel time at
platform Tevel.

(B) (Wp-Wy) The waiting time at the fare collection
barriers minus the waiting time at the platform vertical
circulation elements.



(C) (W3-Wx) 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.

(D) (Wg-Wy) 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 regquirements 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 & 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 fpm*

Per exit lane "down" direction: Capacity - 40 ppm
Travel Speed - 60fpm*

(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 gqualifying 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)



2.2.5.3.6

2.2.5.3.7

2.2.5.3.8

2.2.5.3.9
2.2.5.3.10

2.2.5.3.11

2.2.5.3.12

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 & dinches 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 Exjt."

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 trainway may not be

considered as exits for calculating exiting requirements.

There shall be a minimum of 2 exits from each concourse. Exits
shall be separated by a minimum distance of 40 feet.

No point of the station platform(s) or concourse(s) shall be
more than 300 feet from an exit.

A1l exit measurements shall be to a point of access to the exit.

Exits other than turnstiles shall provide for at 1least
50 percent of the exit capacity in any fare barrier.

A point of safety shall be defined as any at-grade area beyond
any structure; any exijt having a fire-rated enclosure which
discharges to an at-grade area beyond any structure; or a
passageway that affords equivalent protection.

In addition to the exits specified to obtain compliance with the
foregoing requirements, means of ingress shall be provided from
each trainway 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.



2,2.5.3.13

(D)

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.

Gates, stairs, and landings shall conform to requirements
of NFPA 101 and applicable building codes.

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.

Escalators shall not account for more than half of the units of
exit at any one level in the public area.



Figure 2-1

EMERGENCY EXIT CAPACITY
CALCULATIONS

Station

Occupancy Load

i
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 Areaz

Stairs X Lanes X PPM = . PPM
Escalators X Lanes x PPM = PPM
Emergency Stairs X Lanes x PPM = PPM

TOTAL PPM



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)

Wl (waiting time at platform exits) =

Exit Capacity

Persons

W _ Minutes
PPM

——

Test 2

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 = Tl + T2 + '1'3 + T4 + T5

'1'1 (platform) = ___ Feet __ FEM = ___ Minutes
T2 (platform to concourse) = ____ Feet ___FPM = _  Minutes
T3 (concourse to fare barrier) = _ Feet ____FM = __ Minutes
TA (fare barrier to safe area) = __ Feet ___ FM = Minutes
T5 (grade) = ___ Feet ____FpM = __ HMinutes

MINUTES

3
]



Test 2 (cont.)

Additional Waiting Time at Platform Exits

Wl - Tl = Minutes

Additional Waiting Time at Fare Barrier

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

Capacity

- - = Patrons

W2 (Concourse Occupant Load Gate Capacity)
Persons’ PPM = Minutes

. W = Mi
Wz . = U nutes

Additional Waiting Time at Concourse Exits

Concourse Occupant Load

W3 =
Exit Capacity
Persons
Wé = = Minutes
PPM
W3 : - Wl = Minutes

" Total Exit Time

T + (W1 - Tl)

+ (W2 - Wl) +

(Ws - W) = TOTAL MINUTES




JL APPENDIX B

e e ——




ROM:

JBJECT:

|
To SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

DO NOT INCLUDE MCRE THAN ONE
SUBJECT IN THIS COMMUNICATION

paTe: M=rch 14, 1683
Distribution N
Gary Spivack by: Xeith Killough —‘é(—}‘/[
b

Metro Rail Patronage Estimates

Attachéd are the most recent year 2000 patronzge estimates for the Metro
Rail Project. The estimates are for total daily, A.M. pezk hour, and

P.M. peak hour. Line loading diagrams showing boardings and alightings
by station are also provided for each of the above time periods. The
finzl item included with this package is 2 series of station mode of
arrival charts covering entering and exiting volumes for each time period.

Please note that these estimates are to be used untll further notice. By

JApril 8, 1983, we will be revising the patronage estimates to mcorporate

the SCAG '82 trip table, dercgraphic, and trip end data which we have Ju'st
received. In the interim, we will be reviewing the SCAG data for consis-
tency with the models, log:Lc and to insure that zll existing and committed
developments in the Metro Rail corridor azre included.
Finally, the items included in this package are those which have been
requested most frequently and appear to be the most useful. If there are
any additional items or formats that will be needed for future planning and
design activities; written specifications of these other meeds are requested.
This will enable us to respond more expediently and more e££1c1ent1y since

some items require manipulation and additional simulations.
DISTRIBUTION Al

it r,vh\ En ?’Em T 1 &

[ idiod n ]

Distribution: John Dyer A3ministration d )
Alan Nishimura Progem Control ;
Doug Low Systeras Anzlysis v R EcC:‘E_‘f_V__E D

Bill Rhine i Yiays & i 'J":‘—;S-

I
Jim Crax«'ley/ Comm. R:2icns |
|

Subsystems [
|
|
I
I

BAR 151983

Attachment ) : Ststons/Plznning
Construction

MER/CHIiCr o i irnm—rt
METRO RAIL PROJIECT

GSS/KK/dmg

RECEIVED DL
SCRTD 5 —

MAR 151983

5YS. DESIGN & ANaL:
HMETRC RAIL PROJECT




YEAR 2000 DAILY P/g

2N

RONAGE PROJECTIONS

MODE OF ARRIVAL

. 98,376

22,8622 ,-

14,755

WALK  BUS .+ KISS & RIDE PARK & RIDE TOTAL
UNION .STATION, 2,378 17,008 2,161 4,746 26,288
CIVIC CENTER 15,299 22,734 0 0 38,033
5TH & HILL - 10,582 41,857 0 0 52,439
7TH & HILL 24,047 - 10,106 0 0 34,153
ALVARADO 16,522 9,808 4,038 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 19,287 1,689 0 22,632
CRENSHAW 4,258 10,489 1,950 0 16,697
LA BREA. - 4,320 - 5,770 , 909 0 7,999
FAIRFAX 1,380 21,165 1,459 2,065 26,069
BEVERLY 1,727 6,394 437 1,397 9,955
SANTA MONICA 714 12,042 291 0 13,047
SUNSET 388 7,290 423 0 7,994
CAHUENGA . . 842 10,739 - 2,446 0 13,467
UNIVERSAL 3,019 7,342 1,329 3,568 - 16,158
NORTH HOLLYWOOD . 1,984 10,391 496 2,979 15,800
SYSTEM TOTAL 240,422 376,375
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_ _ ENTERING _EXITING ENTERING EXITING HOUR
ALTERNATIVE| Park and ride ok O O O | O
Kiss and ride O 2% O o | o
LPA 1B Yeus | aded | as7e | 2w | RR73Y
| walk 263 \79%8 | 199 %57 { S99
:. TOTAL 2™ | Yas | H567 3049 39033
sTATION Civie Center
AM PEAK HOUR  PM PEAK HOUR 2a

f
\

sTATION S 2 Hh\]

ALTERNATIVE|Park &nd ride o O O o | o)
: Kiss end ride O ol . o o | O
LPA Bus_ \gud | Seag | 6717 | 6RO {1 41¥57

| a walk - \73 240 || A7 2Fe \O&S 8

TOTAL o7 | 7838 | a9 qt | 3o1e | 52439
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A

. AM PEAK HOUR PM PEAK.HOUR 24
ENTERING EXITING EN_TERENG EXITING HOUR
[sLTERNATIVE| Parkand ride | 0 O | e 2 o |
: Kiss and ride O O ) o e
L?A Bus Q39 V613 1770 (212t {0106
Walk asg | 3271 _4ise g4 | =HeY7
TOTAL ) 297 Hg8T 5936 X706| IHEISE
sTATION _/4h & Houser
AM PEAK HOUR  PM PEAK HOUR 24
ENTERING EXITING ENTERING EXITING HOUR
ALTERNATIVE| Park and rids o e, O O O
.  [Kissendrigel Qi | 47 357 as7 He3%
L PA Bus e4] 509 sSo4 603 508
‘ Walk 1638 | V46 | 261 1633 1652
- @ [ToTaL 297 | 1ssz | ==l | 3ww] 30268
STATION A\vm‘o&é(o
- AM PEAK HOUR PM PEAK HOUR 24
___ENTERING EXITING ENTERING EXITING: HOVR
ALTERNATIVE|Park and ride _ O- O O O O
Kiss and ride 273 37 . 70 537 Z9
LPA Bus 732 | 1R90 | 667 2R_BY | 15276
» walk - 47 11 413 oo | G267
TOTAL A7E2 2839 350 | 38T A7
STATION \/er\mor\Jr -




® AM PEAK HOUR  PM PEAK HOUR 24
' ENTERING EXITING ENTERING EXITING HOUR

[ALTERNATIVE| Parkandride | O | o o | o o |
__Kiss end ride‘! A7 R 73 i 277 RNEGS
L PA [Bus T ozt | waz ]l uzz et | iwedl
W alk \"30 \9 3 \\30 | g { 4%
TOTAL |47 L6419 ISHO 14477 \&1o4
_STATION.' N orwmend e | '\.(’JH.O
PR ——AM PEAK HOUR PM PEAK HOUR 24
: _ENTERING EXITING ENTERING EXITING HOUR
ALTERNATIVE| Park end ride Q Qo | O i o _ O
Kiss and ride AW 0 N RS} 1689
Lo = — T amvo| mal | 1658 | =547 | 9237
; _ W alk A _ATY | RS oo | V706
E TrotaL | =6se | 1\7a5 | \9%0 | RGeo} RR6IR
STATION \,Ueﬁ,{—em
AM PEAK HOUR PM PEAK HOUR 24
_ _ENTERING EXITING ENTERING EXITING- HOUR '
A LTERNATIVE|Park endride| O 0 o) o | O
Kiss and ride Couay al .5l 424 3 1950
Bus ' 1299 605 6\ 1515 | 7 1e4g9
LPA - fwalk . 291 555 43 | 432G | LS<
TOTAL 2264 | G| l083 § R3F0} &7

STATION CT%S\'\QW




PM PEAK.HOUR

Bever%{ .'

AM PEAK HOUR _ .24
. ENTERING EXITING EN_TEP.!NG EXITING HOUR
SLTERMNATIVE| Park and ride | o | o | 5 o | o
o _‘Kiss and rid? Al \O ZS) 179 9?0‘5]
LPA Bus 1 760 519 W8 | 741 5770
W alk 37 74 |31 V05 \ 3RO
TOTAL \059 O 5%4 \O5 7999
STATION T Lo Drea
AM PEAK HOUR PM PEAK HOUR 24
: ___ ENTERING EXITING ENTERING EXITING HOUR
ALTERNATIVE| Park and ride 39 =N \g4 \ 396 RGES
_ 'Kiss and ride By \g ug 267 1454
Bus 2525 | _AN7 1 Blol | RS9 | ”AINeS
LA -
j: W alk \05 \57 \"76 11 \350
\]'*_. ' TOTAL 2677 2901 2508 | HdH06 | AG065
STATION -—\:mrgax.--
AM PEAK HOUR PM PEAK HOUR 24
__ENTERING EXITING ENTERING EXITING - HOUR
ALTERANATIVE|Park endride | 575" \H 4g 566 1397
Kiss and ride \ 60 o R re Vg u37
' Bus 280 T30 Q%4 233 - a4
LPA oo ~ |
p alk . U 07 A4 | 72 V77
TOTAL |5 &N 1056 |85 1439 9855 |
. ——
STATION k




: AM PEAX HOUR  PM PEAXK:HOUR >4
O ' ENTERING EXITING ENTERING EXITING HOUR

T LTERNATIVE| Park end ride | o | o | o o o |
. Kiss and ride_r <O 3 < G4 291
LPn [Bus T ags | Agas | Hea| 137g| 1R04R

W alk | o W7 i Z0 ey 714
TOTAL |S€5 \943 |559 454 \Z o017

' STATION Son“ro'. MQT\\CQ

e — . ——AM PEAK HOUR PM PEAK HOUR =~ 24
' ENTERING EXITING ENTERING EXITING HOUR
ALTERNATIVE Park and ride o o o ol o
| Kiss and ride 4 S Tt 7+ 423
i Bus . %43 199 741 795 T3%
- L—?A W alk B | 50 | 2 R 223
‘@ - lToTaL G35 losY 332% g2} 7994
STATION '-60“55_“.7"‘
AM PEAK HOUR  PM PEAX HOUR 24
_ ENTERING EXITING ENTERING EXITING- HOVR
ALTERNATIVE|Park andride ] O O 9 ¥ .0
Kiss and ride | 529 241 . B Hed A6
L PA [Bus o3| 1447| aas | ledqi) - \073A
B walk - , 1 45, =5 £ GHA| -
TOTAL 1643 \:5(5 | o' | "1s\o 12467 |
AL

STATION Coﬁ\wenf)qy .
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AM PEAK HOUR

P4 PEAK HOUR

24

ALTERNATIVE

Park and ride

ENTERING EXITING EN_TER\NG EXITING HOUR
LTEANATIVE| Park zndride | \4149 2| &7 2084 | 356%
: Kiss and ride 529, (2 20 293 \"329
Bus D=y 1
_PA | | yas | 136 | 12el 64 7343
W alk Y, 37 3 m | 399
TOTAL 3 \3\7 \SH6 3455 | \&159
. .
'STATION Universal  City
sM PEAK HOUR  PM PEAK HOUR = 124
. _ENTERING EXITING ENTERING EXITING HOUR
ALTERNATIVE| Park and ride 143 =3 A 2 | 2549
: Kiss and ridgw 9 - 1] \23 $9E
| Bus BS%| 1419 {433 1S5 VO34
L—PA W alk ' | Y
( 6 2 \ 934
‘;. | TOTAL 3545 1513 |57t | 387 |5 800
a * A ) x . .
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. /f 5% DATE: fgggary 12, 1983
Douglas Low\_,lqJ
cROM: Nadeem Tahir &L ( {7

TO:

supsecT: Response to Your Peak 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 = 30.07
2. For PK 20 minutes
Peak hour — 3 x 1.5 = 50%
Peak hour = 3 x 1.2 = 407%
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.

Thé_ahalysis showed that for all Wilshire lines, the Peak-
20 minutes volume is 397 of Peak Hour. For line 83 alomne
this relationship is &417%.

For the Hollywood to Downtown Bus lines, the Peak
20 minutes is 507 of Peak Hour, while, for the Hollywood
line 35 alone, it is 547.

From the conversion relationship above it can be seen that
a 407 share for the Peak 20 minutes is the same as a 307
share for the Peak 15 minutes. Similarly a 507 share for
the Peak 20 minutes = 407 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 397 to 417.
For Hollywood, the more appropriate number is 1.5, since the
Pezk 20 minute volume there ranges from 507 to 547%.

As a composite value for the regional core as a while, 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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J DATE: Pebruary'p4, 1
' =
Richard Gallagher R ESCCFT-PiTVDHD
Garycéﬁ'Spivack : ' (
‘-I';"w FEB 16158
METROJ RATIL DESIGN FRTRONAGE L ermczor
N METROHR:-IL'PROJECT
\ﬁ:n:: REC . 9
. Y 2/4[a= i .g
The zttached tables rresent the ‘most recent patronage ¥
e

cimula=-ion estima:-es for the Metro Rail Project. Thes
estimates incorporate the mode-of-access modeling im-
orovements of the new SCAG/CSI mode choice model and the
integrated bus network developed for the Milestone 2
Supporting Services Plan. As before, various characteris-
tics of the patronage simulation results and the
integrated bus network will continue to be evaluated and
vef;ned as the Metro Rail Project moves- toward-implemenca-.

ion. This information is transmitted now for use in the
design of system ccmponents and will also be included in
t+he Milestone 9 Report which is to be distribnted in a

- gseries of public meetings during the week of

February 14 - 18, LSE3.

T account for future growth in the region and toc provide

For_fire/safety assurance, a design factor of 1.6 1s

recommended for apolication in combination with the

;-*achec patronage estimates. This factor i1s based upon

oFf the Tactors used in other cities which have

included similar consicderations in the . desicn of their

i
rail systems.

The estimate of daily transit use at the Universal City
Station, as well as the rest of the Metro Rail system,
consicders only.patronage generzted by re51den+s of the

Los Angeles regioun. An analys;s of tourist transit at
other similar attractions in Los Angeles sugges,s that

zn additional 700 daily arrivals can be expected to use

-me Universal Citv Station, increasing total cdaily arrivals

o 11, 300.

-

-
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APPENDIX C




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
jmportant 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
GENERAL :

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.

LOCATION: Boston, Massachusetts
AUTHORITY: MBTA
GENERAL:

The older 1ines of the MBTA were developed with Timited 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 1ife safety. This committee's reviews have
included the fire protection features for the ongoing extensions to the
MBTA.

BASIS FOR EMERGENCY EXITING:

The MBTA 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.

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
Safety requirements for the overall system. Minor modifications to the
general criteria was made Dy 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,

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 MARTA and
the jurisdictions through which it travels. Approval 1is made on a
station-by-station basis with the concerned jurisdiction.

BASIS FOR EMERGENCY EXITING:

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

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 1ine with NFPA 130 in exiting requirements. MUCTC believes
most existing stations already meet NFPA 130.

LOCATION: Buffalo, New York
AUTHORITY: Niagara Frontier Transportation Authority
GENERAL :

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
Timited involvement with local fire Jjurisdictions and the State Fire
Marshal's Office and no committee involving "outside" personnel has been
established.

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.

LOCATION: Miami, Florida
AUTHORITY : Dade County
GENERAL :

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.



LOCATION: Toronto, Ontario, Canada

AUTHORITY: Toronto Transit Commission

*GENERAL :

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.

BASIS FOR EMERGENCY EXITING:

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

NFPA 130 with exceptions and liberal interpretations of such things as

"egress paths".

LOCATION: washington, D.C.

AUTHORITY : Washington Metropolitan Area Transit
Authority (WMATA)

GENERAL :

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;

1iberal 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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- FIGWRE  2-1
" EMERGENCY EXIT CAPACITY
CALCULATION

STATION WhNiYen
QCCUPENCY LOAD TR 7007  BDD5  PERSONS

EY1T LANES AND CAPACITY PROVEDED

PLATFORH TO- CONCOURSE

STAIRS H oy B oLmEs x B35 s Y20 eem
ESCALATORS L x 2 LANES X 325 PPM = 220 peu
E4G. STAIRS . « Homes x 25 = HO e
_. TOTAL | ' | - P} 42)  pe
{ B .
@ THRU FARE BARRIER |
FARE GATES 79, x| s x 50O wu=_(100 e
SERVICE GATES 4 X 7 LANES X SO eeu=_ HOD PPH
" EMG. GATES X LANES . X PPM = PPM
TOTAL | > o | 5D OpPH
FARE BARRIER TO SAFE AREA c | o
STAIRS' - A x 2 Lanes X 35 eem-= 14_52113 PPM
: _ — =T
ESCALATORS L x 5 LANES X _ 35 pem= LD PP
EMG. STAIRS { « Q lmEs x 35 eu=_ TO PP
Ha | | G110 pri
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TEST 1.

o - ~
EVACUATE STATIUN OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR ¥ Zecoo
minJTES OR LESS. : . - ")JLP\\,\J i_i VJ‘(
. 2
wa1TIng TIME AT PLATFORM EXITS HEisc &
‘ HeTAIRS

OCCUPARCY LOAD/E IT CAPACITY
2008 PERSONS + r-z—|o PPM = J,,Jg MINUTES

. 1!
"

CTEST 2 2

EVACUATE STATIDN OCCUPART LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
A POINT OF SAFETY IN SIX MINUTES OR LESS. )

WALKING TIME FOR LCNGEST EXIT ROUTE

Etﬁ?o% E T, = N5 FEET s o0 M= .59 Minutes
CONCOURSE' = T, = _2@ FEtT+ So PPl = o5, Minutes
CORCOURSE TO : .-

FARE BARRIER Ty = 9% FEET + 200 FPM = o749 Minutes

FARE BARRIER

. -~ To SAFE AREA T, = \\\ FEET + 200 M= .56 . Minutes

. . Yo (RKDE ‘ o _ So : T2 .

| i S9 2ol o T . o
TOTAL - =T = . 2 « (4 MINUTES

| ADDITTONAL WAITING TIME AT PLATFORM EXITS . T
W =3 58 MINUTES T, s 58 umwutes * i
iy ’3 5% .58 - =73, V0 DO uinutes |

ADDITIONAL WAITING TIME Al FAKE BARRIER 158

OCCUPANT L 0OAD AT CONCOURSE '
OCCUPANT LCAD - EMERGENCY STAIR) & MIN. CAPACITY -
- 2005 PERSONS - ( \KAO PPM ¥ £ MINUTES) = 250+ PERSONS

2——6mouxsa OCCUPANT LOAD/GATE CAPACITY
250+ PERSONS: | SO0 PP = 1 67 MINUTES ..

(wz - W) o= LbT -3 58 = o MIKUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
y = .CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 2504 PERsONS & Q1O P - 2. 76  MINUTES
{ _ : . . .
O (Wy - W) = Zj L - 2.58 =_9 MINUTES
TOTAL EXIT TIME -
= + (W,-T,) + W=y T (W)
- B S 27"1 3 _ i
3 H b= 00 % o F ) - 5°g-/!4inutes




—

i e « Z -

' TEST 1. 2 M W v
CVACUATE STATION OCCUPRPART LCAD FROM STATION PLATFORM(S) IN FOUR &
111303 TES DR LESS. . . _ Hesc
. ik H STAWRS
VR TTING TIME AT PLATFORM EXITS L. CLonTimgtn.

. 11
3

OCCUPANCY. LOAD/EXIT CAPACITY :
ZTHOPERSONS + BHO PP = 2.2 MINUTES

TEST 7 2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
A POINT Or SAFETY IN SIX MINUTES CR LESS. )

WALKIRG TllE FOR LONGEST EXIT ROUTE

PLATFORM Tl O 58 anutesi
PLAT. TO . i .
CONCOURSE =T, = 28 FEtT 3 &£ O FPH . 5(‘) Minutes

CONCOURSE 7O ¢
FARE BARRIER T, = _9R FEET + 200 FPH

: FEET + =00 FPM

It

n
n

49 u
_ = ! ' Minutes

FARE BARRIER - |
. TO SAFE AREA T, = } FEET + 200 FPM = +Ob  minutes
Vo GRRDEL . Tso S
5“{ 200 » gl .
TOTAL . =T = - 2 .- MIRUTES

0 a
——— ) B

. o, & e

. o

ADDITIONAL WAITING TIME AT PLATFORM. EXITS
2.7 MINUTES Tl 58 MINUTES °
1y =320 = 2.69 uinuTes

ADDITTDNAL WAITING TIME Al FARE BARRI"—'R

W 1

(¥

I

' 2
OCCUPANT LOAD AT CONCOURSE - 3
OCCUPANT ‘LOAD - EMERGENCY STAIR] 4 MIN. CAPACITY

. -Z'MOPEHSONS - (14O PPM X £TINUTES) 2L AR L PERSONS
W, = CONCOURSE OCCUPANT LOAD/GATE CAPACITY » i

22232: PERSONS \5 OO PRIt = | T3 MIKUTES -
(M, - ¥) = 1.§3 - 227 '= O mrmTEs/—’f-

" ADDITIONAL WAITING TIME AT CONCOURSE EXITS

My = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 27287 PERSONS + GUO P = 251 MINUTES
O (y - M) = 251 - 327 = 2 MINUTES

TOTAL EXIT TIME

now

T . | ('1 1) o 27" ) —
261 ¥ —l.'.é.ﬁ' i . 2F = = =532 Minutes
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cTaTion: Civie  CENTER

CcevPaANT LoAD - F/LS CRATER A

HeEADWAY  AssUMED ER4 SR VIEN
YEAR L£OoOO
AN PLIEAK

fA A, PeAx ENTRAINING=-H MISSED \—k@awim Accunm,
_ 1577+ V2 = 813

T8 LN LOAD CoNTRIBUTIONS

U PR SIS LN 0N __OU‘T“S@\J[\J"D .

L \B DS xn = H52

S JsE 1200
2. K INBouUND /
TN x s HZ8

__'__"c;___Tcn—AL_ < TATIoN  LoAD _ '::‘t;
_ IR + 2o = ;20'7 o

PM PEAK
TUAL PEAK ENTRAINING - 4 MISSED HEADWAY AccuM..
. \Z 29 %+ "\ 1113
: %-‘ i LoAaD CowNTRIBUTION S
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2. LINK IndRouUND s v
25HY v /4 = 636
(., ToTAWw STATION  LoAD

\77\3 + 200 = 101\3

o = e e = e - - Der—moem o o e b m e
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T ToTAL _ STATION . LoAD ..
(945 |

sTATIoN: Civice., CaenNTER
OcecuPaNT™ LoAD - F/LS CRIATTER |/}
HeADWAY AssUMED = MIN
YEAR ZOoZ O

AM PEAK

AL PeAw  ENTRAINING =~ Y MISSED HeADWAY Accunm,
(NZVvO ~ \93 D0 »3NE = T49
T2 LNk LOAD ComNTRIBUTIONS::
1. Lamak OUTRoUNT

Rt MR Tt SN

S \ - JsE 2o
. INK I NBouN
2126 =~ Y1 = 391 /. ,

49 ¥ 1200 =

PM PEAK |
A. PEAK ENTRAINING - 4 MISSED HEADWAY AccuH,
(\SLe6 +7T5) ~ 85 = \H(

R. ik LoAaD CoNTRIBUTIONS!
Ll QuTROWND
L 13y x 1= 24

= -—
2. LUNK TN RouUND , J <L ZZC?CD
Ho1l =Yg = b%j\
C, ToThAWL STATION  LoAD -
He2 +12 00 = 20b &
—



‘ '  FIGURE  2-1
EMERGENCY EXIT CAPACITY
CALCULATION

STATION NN .(:;ﬁiAJ'T?iJQ

occupinCY LOAD W@ Zooo 29I BPERSONS

£¥1T LALES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS L. x A LANES
ESCALATORS L/ X 2 LANES
£, STAIRS 2 X 4 _LANES
- TOTAL
( .
. THRU FARE BARRIER
FARE GATES 25 x| LanEs
SERVICE GATES & X 7 LANES
* EMG. GATES X LANES
TOTAL
FARE BARRIER TO SAFE AREA
STAIRS - - X 2 LANES
ESCALATORS L] X 2 LANES
EMG. STAIRS 2 . x 2 LANES
TOTAL

@

><

24 PPM
Z 27 PPM
25 PPM
O PP
5;(13 PP

| PPM
=< ppm
325 ppM
25 pp

H70 ey
RO PPH
- 280 v

980 e

- [00D  ppu
HOI  pew

= PPM

L1400 prM




FLGURKE 2 -2 — v C

© TEST 1. YR Zooo
EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 2% i milwY
(1eJTes OR OLESS. . ' ' L H LS C ALY

CAITING TIME AT PLATFORM EXITS W S TALD

. DCCUPANCY. LOAD/EXIT CAPACITY -
2513 PERSONS + GRO PP = .98 HMINUTES

Hu

TEST 7 2

EVACUATE STATION OCCUPANT LOQD FROM THE-MOST REMOTE POINT ON THE PLATFDRH 10
A POINT Or SAFETY IN SIX MINUTES OR LESS, )

WALKING TlHE FOR LONGEST EXIT ROUTE
3'1 FEET

_'_)9__ H'inutes'

2.00 FPM

T

‘PLATFORM 1
PLAT. TO .
CONCOURSE T, |5 FEET &+ _ S0 FPM

" .30  Minutes

CORCOURSE TO : .
FARE BARRIER T_3 = 140 FEET s 200 FPH = o 10D Minutes
. FRRE BARRIER . . _
. TO SAFE AREA T, = 1 DO FEET + 200 FPM = .20 . Minutes .
T GARDs. sz . So 106 . |
TOTAL . =T - 2.5 MINGTES
ADDITIONAL HAITING TIME AT PLATFORM EXITS L
Wy = R.98 ?8 MINUTES T, = ol 9 wmwres - .- '
.'(l--T*- 2,68 -0.19 = 7,17 minwtes |

ADDITIONAL WAITING TIME Al FARE BARRIER

OCCUPANT LOAD AT CONCOURSE : ; 2 ?8
= OCCUPANT LOAD - EMERGENCY STAIRF MIN. CAPACIT\'
= 2G (2 PEKSONS - (280 PP X 4HINUTES) 2, 079 PERSOMS |
j_—UNL.OUr{SE OCCUFANT LOAD/GATE CAPACITY e

207% PERSONS*: \“o0 PPM = |, 49 MINUTES T

{NZ - W) = 1HG -2.98 = O MINUTES .~ -
' ADDITIONAL WAITING TIME AT CONCOURSE EXITS
iy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY

| 207G PERSOlS :+ BHO e = 2.4 8  MINUTES
® - - 248 -298 - O WINUTES

TOTAL EXIT TIME

T ~ 4 (,-T1) + (w'-w ) T+ oW o
Z' '7b + 1;7_]..79 + 2 lo n ( Box) - jr-j 4'7/

Minutes




FIEURE 2 -¢ : —

TEST 1. 2 M &luwa?
fVACUATE STATION OCCUPANT LOAD FROI STATION PLATFORM(S) IN FOUR o @ R
11JTES OR LESS. . . "1 (SC_
“ 2 TAIRS

ST1TING TIME AT PLATFORM EXITS

. ‘l“l

DCCUPANCY LOAD/EXIT CADACITY -
7 LLAPERSONS + G RO PPt = 2.1 7. WMINUTES

TEST #

EVACUATE STATION OCCUPANT LDAD FRCM THE MOST REMOTE POINT ON THE PLATFORH TO
A POINT Or SAFETY IN SIX MINUTES OR LESS. ]

HALKING ILMETFDR LONGEST EXIT ROUTE
© \OI Minutes

;fiﬂFo?g = T, = _37] FEET + 200 FPH f
CONCOURSE = T, = __\ 5 FELT + _50 FoH = 20 M1,”,tes’

CONCOURSE TO H
~ FARE BARRIER T_3 \5{2 FEET_ : 7200 FPM

_j,g Mmutes ’

'FARE BARRIER - -
TO SAFE AREA T, = \oo FEET + 200 FA = 2 OO .50 . ninutes
- To. GRADS. 53 . Lo gﬁl«Oe. -
TOTAL =‘T‘_= ‘ 2.5 MINUTES--'
ADDITIOhAL wAITiNG TIME AT PLATFORM EXITS :
.Z '721 MINUTES - i - A9 wmotes 0 -
W -Tr=2f72- .19 - = 2.52 wumwres -
ADDI]IDHAL WAITING TIME Al FARE BARRIER - - o
' 21'7'2_
OCCUPANT LOAD AT CONCOURSE
- DCCUPANT ‘LOAD - EMERGENCY STAIR MIN. CAPACITY L 5. el
: —1 .2 PERSONS - {2.8(> PPM X & MINUTES) = | -] PERSONS
y = O NCOURSE OCCUPANT LOAD/GATE CAPACITY  —
{1t PERSONS \HOO PPM = 1,26 MINUTES _ - e
| (”z -W) o= L 2L - 2,7 ,_ . = O  MIMJTES L .
ADDITIONAL WAITING TIME AT CONCOURSE EXITS B > . o
My '= . CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= \Gp | PERSONS - ¢ RHO  PrM = 2'17 MINUTES
O (HWy = W) = 2. 0T -2.72 e HINUTES

TOTAL EXIT TIME

SMTY (M) T (M) -
2 1 3 X e
- -j°28!-11'nutes

o Ty
218 o+ 25”~+ S

+
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PatronAGGE PaTAa: YEAR 2000

AM Peax 1S ML 7 P HR x 1.5 = /Yy
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| 3 2367
2140 201y,
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 FIGWRE  2-1
EHERGENCY EXIT CAPACITY

Kevi5eD
H/Z-—(o ~ CALCULATION

sTaTion S TH / o
. 2 a2
DCCUPANCY LOAD (2 _Zovo O 177 PERSONS

EX1T LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS T . X 3 LANES
ESCALATORS S 2 LANES
E4G. STAIRS | x Y LANES
_L ToTAL
THRU FARE BARRIER
FARE GATES 20O x| LANES
SERVICE GATES ! X 2 LANES
OEMG. GATES ¥ LANES
TOTAL
£ARE BARRIER TO SAFE AREA
STAIRS - [~ X = LANES
ESCALATORS - X LANES
EMG. STAIRS 2 X _Z LANES

TOTAL

> > 2%

>

X

25 M= ] 25 ppu
. 25 ppu= 25D ppu
25 = [ A/ eem
1225 epn
&/ epi = 1020  ppM
Lo = HOO ppH
PPM = PPM

Lo pe

A

T epm= [ 2O PPH
— s
257 ez B 20 peu

25 epu= |NO e

¢




[31 aylsTp Lf//éz B3 A I EADWAY
1 STAILS

STATION 5S4 € |1 5 =5c-
YEAR = ocoom

4
2

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

WAITING TIME AT PLATFORM EXITS

OCCUPANCY LOAD/EXIT CAPACITY
427 JPERSONS - | 2 25 PPM= 2,272 MINUTES

—_—

W

o

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 T1= ©\FEET / 200 FPM
PLATFORM TO — -
CONCOURSE =T 2= |5 FEET / B FPM
CONCOURSE TO : ~
FARE BARRIER =T 3 = 2\ FEET / 200 FPM = |, O MINUTES

FARE BARRIER
\(-(D FEET / 200 FPM . B0 MINUTES

A1 minuTes
. X (D MINUTES

]

TO SAFE AREA =T 4

TO GRADE GO FEET / SO FPM = —_ 30 MINUTES

TOTAL =T = = 2, 4 () MINUTES
ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = =,23 MINUTES T1 = .4 MINUTES

W1-T1 = 2,323- .4}
ADDITIONAL WAITING TIME AT FARE BARRIER

2.9 2. MINUTES

OCCUPANT LOAD AT CONCOURSE

= DCCUPANT LOAD - (EM,ERGENCY S;AIR %,33 MIN.)CAP%:%)T\{’O

= UoT7 PERSONS - ( 40O PPM X 3,73 WINUTES) = PERSONS
W 7 = CONCOURSE ochLOAD/GITE‘T:'A‘P_ ACITY -

= 26\ () PERSONS / \HOOPPM = 2,5 B MINUTES

W2-W1=258-32333 = €D MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY

= 3L | (> PERSONS < | 14 O PPM = Z.O"\ MINUTES
W3-Wx) = 204 -2.332 = O MINUTES
TOTAL EXIT TIME

T + (W1 -T1) + (W2-W1) + (W 3-Ux)
340+ 294 + @) + o = L.leinutes

nmou




ooz L L)z L

I"\d\J[.JC_.rD _‘I/-—O 2 HEADW?";\EJ
7. STAVES

station 54 £ Hou S esC

YEAR 1.6 cony AW
‘' 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
=117 7 PERSONS - | 225 PPM= 3,3 3MINUTES
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 TV = 3| FEET / 200 FPM = 1| mInuTES
PLATFORM TO — -

CONCOURSE =T 2= |5 FEET/ SO FPM =- _, 30 MINUTES
CONCOURSE TO — ~

FARE BARRIER =T 3 =219 FEET /200 FPM = _| .09 MINUTES

FARE BARRIER

T0 SAFE AREA =T & =\ (O FEET /2.06 FPM s SO MINUTES

TO GRADE = OO FEET /T 5O FPM =~ B0 MINUTES
TOTAL =T = = 2,4 O MINUTES
ADDITIONAL WAITING TIME AT PLATFORM EXITS —

- Lf l MINUTES

—— s

2,9 Z MINUTES

W1 = 2,323 MINUTES T1
W1 -T1 =233 - .4/

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

- OCCUPANT LOAD - EMERGENCY STAIR 3.2.3 MIN. CAPACITY

= HO7TPERSONS - ( ! =[O PPM X 3,33 MIRUTES) = 246> PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY —

= Z{ (0 PERSONS / | HOOPPM = Ze+'3 MINUTES

W2-w1=288-2,233 = & MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
_ 2010 persons £ | 1A O peu = 2.0 MINUTES
W3-ux) = 304 -3.33 = 22 MINUTES

TOTAL EXIT TIME

(W1 -T
2.9 L

v

1)+ N2WN) o+ (W3HX) e oy
+ . + &) = {5, 3L Minutes

T +
2. 4O +
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Ch'k. by

STATION Tl & Trowe™e

OccoPan—T LoAD - F/Lg CcriTER A
HMEADWAY AssUHMED 2 MIN
YEAR 207290 -

A, PeAw EJ\'I"TQAN&&C; 4 M\ CSED \r-ccppwm Acc;uu\ :
_ 119 = B8/is \ G

8. LINK LOAD Cm\n—Rmeomsb o s
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FIGURE 2 -1
CUERGENCY EXIT CAPACITY -
CALCULATION

STATION J?TH/FLOWEQ
: 7 B
OCCUPENCY LOAD ¥R Zoop - HOHT PERSONS

EXIT LAES AND CAPACITY PROVIDED -

SLATFORM TO- CONCOURSE

STAIRS By Zimes x _35 - 2[5 e
ESCALATORS 5 y ZoLaNEs x2S eu=Z10O eemc
€16, STAIRS 2, % Bumes  x B4 e =3 57 PPM

. TOTAL | - 2 /5 pen

THRU FARE BARRIER

| OO i

e GATES 20 x ) s x 50 PPM =

SERVICE GATES 4 ZLoimes cx _ED peu= _FIO PPM
 EMG. GATES o LANES X PPM = PPM

TOTAL : | o | &/ pPM

cARE BARRIER TO SAFE AREA
¢ 35 omes x S8 eeu= 35 ppu

STAIRS - = - .
ESCALATORS = y 2 LANES X =5 .eem= _Z12D PPM
(G, STAIRS 2 « 2 imes x5 eeuw=_[HO e

/ ¥ i

)
TOTAL | / | {~{~ ~ PPN



WALKING TIME FOR LONGEST EXIT ROUTE

FLIGUKE 2 -2

TEST 1. Ye 2
SVACLATE STATION OCCUPAWT LDAD FROM STATIOW PLATFORM(S) IN FOUR —.
#110JTES OR LESS. - - | ==
. 3 £
WAITING TIME AT PLATFORM EXITS = =

OCCUPAKCY LOAD/EXIT CAPACITY -
47 PERSONS + R ] PP = o LS MINUTES

i
(k%

TEST # 2

EVACUATE STATION OCCUPANT LDAD FROM THE MDST REMOTE POINT ON THE PLATFORM TO

& POINT OF SAFETY IN SIX MINUTES OR LESS.

°A{7 Minute§

PLATFORM = T, ® D HEEET + 2o FPM =
PLAT. T0 - T | )
CONCOURSE = T, = _ (& FEET ¢ oM = 320 Minutes

CONCOURSE TO
FARE BARRIER T3

7Y FEET + P oo FPM

n

— |
2 [ mMinutes

FARE BARRIER - S .
_: T SAFE AREA T, = £07 FEET + ZoO FPM ' .05 . Minutes

o el 25 . 50 -

2.6%  MINUTES -

-

TOTAL .. =T-=

-AD&ITIbNAL WAITING TIME AT PLATFORM EXITS

4,63 wwres T, = , 47 MInuTES -

=
]

) .
(Hy = Ty) s H, -63- o447 - 4, /A MINUTES
ADDITIONAL WAITING TIME Al FARE BARRIER 3 |
' ' — H.06
OCCUPANT LOAD AT CONCOURSE - 75~

_ OCCUPANT ‘LOAD - EMERGENCY STAIR!| 4 MIN. CAPACITY . :
-Uoy7 PEKSONS - {250 PPM X4 MINUTES) = Z ¢[2 7/ PERSONS
W, = CONLOURSE OCCUPANT LOAD/GATE CAPACITY
- =€9 47 7] PERSONSY |4 0O PPH = V- 1R MINUTES

(W, - H)) L4 - 4.63 = O MIRUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
Wy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY

. ou)7 persons ¢ 665 P o= 3.65  MINUTES

® o, -vy =265 443 - O MINUTES
TOTAL EXIT TIME | A l
= T ¥ (Hy=Ty) TRV SR (YA ' ~
o ¢ Z:éq + lt—{l./é .+(2 l)o + (3ox) =é‘85

Minutes



WALKING T1ME FOR LONGEST EXIT ROUTE

ADDITIONAL WAITING TIME Al FAKE BARRIER

FIGURE 2 -2 L T LawE

TEST ] \ erJ4411r’.-r
cuACUATE STATION OCCURANT LOAD FROM STATION PLATFORM(S) IN FOUR Y
b1TES OR LESS. - . g T
, T f% Zec.
WATTING TIME AT PLATFORM EXITS 2 eTe S

OCCUPAKCY LOAD/EXIT CAPACITY
25 LH PERSCRS + BTG PPi = ,,/ D8 WINUTES

[}
I'|’

un n

TEST # 2

EVACUATE STATION OCCUPANRT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
& POINT O SAFETY IN SIX MINUTES OR LESS. _ )

L{ 7 Min‘utes-

PLATFORM = T, - YU FEET « Zoo FPM =
PLAT. TO — T L
CONCOURSE = T, = _| 5 FELT + 5O FPM = e Mmutes

COKCCURSE TO
FARE BARRIER T3

1)
ll

1% FEET_*Z_OQFPM __,3_7_ Mmutes .

l Ob M1nutes- .
ag.o.. o

2.69 minges

FARE BARRIER
TO SAFE AREA T, = Zocj FEET + 200 Fpu.
o GRADL 25 . SO

TOTAL .. =T

I|'l-I

1

ADDITIONAL WAITING, TIME AT PLATFORK EXITS 3
u, = Mo 08 MINUTES - =ihH ] “17 MINOTES - -
uy =T = RO0B - O.»['Z .= 3, él MINUTES |

OCCUPANT LOAD AT CONCOURSE
= DCCUPANT ‘LOAD - EMERGENCY STAIR| 4 MIN. CAPACITY -
= 4 PERSONS - (B 50O PPM X £ MINUTES) = 21 2C PERSONS .
w a_rxLOURSE OCCUPANT LOAD/GATE CAPACITY

=23 CPERSONS®\H OO PPH = L. 53 MINUTES . . L

(wz -y s .53 - 4.08 - o MIKUTES .
ADDITIONAL WAITING TIME AT CONCOURSE EXITS ST

Uy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY - e

= 2132, PERSONS: = @65’ e = 2.A2  MINUTES

My, - = 3,27 -4.08 = _ O MINUTES

TOTAL EXIT TIME

T :2-6(?) i (\'l-_a;rl)él : (wz-wg s : (143;!)() =- é.gO

n u

Minutes
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Y=eAR 2000 _ o
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l. Lini CuTRouNT

1 B892 = Yeq = \_\ 7 \ o 2 0= -—_----l ~—----ﬁ--t-...-__.___ .

7. LINK INBoUNTD _*hﬂ“m_i_
4555 = /1 = 1139 e

St e on e Lot __:_
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PM PEAK L T
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mon: Winagirs /A wvag AT

OcevraNT™ LoAD - F/LS CRIVTER |IAX
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Y=AR 2020

AN PEAK.

LA PeAax ENTRAINING- Y MesED HeADludy Acc om
\Alg x /1= Loz 3 |

B Linw LOAD- COL\.l_T?\_':b-Uﬁ oS -
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2. LIk iN®ouNT | T mem e

- I, Y B W O R
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A PEAK ENTRAINING - Y MiSSED
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FIGURE 2 -1
CMERGENCY EXIT CAPACITY
CALCULATION

. / S
STATION _AJ A CVARATZ O

/ .
OCCUPANCY LOAD R Zo2 2 7%\ ) PERSCNS

E¥IT LANES AND CAPACITY PROVIDED

DUATEORM TO CONCOURSE

STAIRS Z « D imes x 35 = 210 PP
ESCALATORS 2 x Zimes x 35 PPu= | 7O ppu
EMG. STAIRS Z . Loimes x B35 =280 peu
o ToTAL | - 520 pey
@ ™ FARE BARRIER _ |
FARE GATES I N S S-S 50 pu- 752 peu
SERVICE GATES 72 x 2 mEs -x S eea=_JoO - PP
- EMB. GATES X LANES X . ppi = PPM
T o | 400 ppM
FARE BARRIER TO SAFE AREA - | .
Rl s s
STAIRS - £ « 3 LmEs x =5 = Ll ppu
. —_ =
ESCALATORS 7 v Z.LANES X . > PPM = T peu
E14G. STAIRS X LANES X PPH = PP
TOTAL R | 250 ppi



. -~

PLATFORM = Tl = V32 FEET ¢ 200 FPM =
PLAT. TO "":j‘ )
CONCOURSE = T, = _ 29 FEET s+ £ FPM = 29D b11ntrtes
CONCOURSE TO — —
FARE BARRIER T = \Z =7 FEET + 200 FPH = aéj mnutes
' FARE BARRIER .
. TO SAFE AREA T, = _D* FEET » 200 FPi - Wi s Mmutes |
TOTAL .. =T = o 2 20 MINUTES
ADDITIONAL WAITING TIME AT PLATFORM. EXITS
= j—b{'? MINUTES Ty = ¢ 65 MINUTES - .
_(l-T 447 - b b .= 3.% ] uIMUTES
ADDITIONAL WAITING TIME Al FAKE BARRIER
’ ' : '-r"#r[—{7
OCCUPANT LOAD AT CONCOURSE
- DCCUPENT 'LOAD - EMERGENCY STAIR \ 2~ MIN. CAPACITY
. -zg\zPExsms - (Z &5 PPM X 4MINUTES) = | S5& L PERSONS
W, = CONCOURSE OCCUPANT LOAD/GATE CAPACITY —
=8 5\ PERSONS: Go(>  PPM = \.TTH MINUTES
(Hy - W) = VY - 44T = o MMﬂB,f
 ADDITIONAL WAITING TIME AT CONCOURSE EXITS
s = .CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 5Ll PERSONS ol pp = o HC  MINUTES
(M, - W) = LLLfL u, c/? =_ O _ MINUTES
TOTAL £XIT TIME - ' .
- HpeTy) T (pely) T e (HgH)
= ’Z)ZO + 131'9" . 2 lf_‘-: + BOX = b;of

FlbUke ¢ -
TEST 1.
SYACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR
LingTES OR LESS. . - : .
a1T1NG TIME AT PLATFORM EXITS
¥ = OCCUPARCY LOCAD/EXIT CAPACITY
= 281(.2 PERSORS + hzupa = [,H mnwns

TEST 7

W”W@ﬁVﬁRA?D

R N

EVACUATE STATION OCCUPANT LOAD FROM THE. MOST REMODTE POINT ON THE PLATFORH T0

A POINT Or SAFETY IN SIX MINUTES OR LESS.

WALKIRG TiHE FOR LONGEST EXIT ROUTE

éG Hinutes-

g =

Minutes



FIGURE 2 -2 wu_/}\nw«s Fre

TEST 1. .b-.of“f SR Uik

EVACUATE STATION OCCUP hT LOAD FROM STnTth PLATFORI(S) IN FOUR Z Hiing uJ‘r
MINUTES OR LESS. : y; 5-7;_‘.;_5:

iy e
o Tt \-f" C.-—

WA 1TING TIME AT PLATFORM EXITS

OCCUPANCY LOAD/EXIT CAPACITY -
252 PERSCONS + (o BOPPH = 4,02 HMINUTES

TEST # 2

EVACUQiE STATION OCCUPART LOAD FROM THE MDST REMOTE POINT ON THE PLATFORM 70
A POINT O SAFETY IN SIX MIKUTES OR LESS, )

WALKING ?FlME 'FOR LONGEST EXIT ROUTE

LATFORM = T, = 2200 FPU = : P
E]I:AT.OTS T A37 FEET : 220 FPI (”% M IT'lUtES( z). 6&
CONCOURSE' = T, = 29 FEET : 50O feM=_ 5% Minutes//ﬁ 20
CONCORSE TO & —__ — —T‘

= | 27T FEET 3 200 FPM =", i M4 nutes/wﬁ 27

FARE BARRIER T3

'FARE BARRIER

TO SAFE AREA T, 27 M1 nutesé/@) 0

. §g ¢
TOTAL . =T = 2 20 MINUTES //55”*"’;2 3/'

ADDITIOhAL HAITING TIME AT PLATFORM EXITS

5’-{ FEET = 2000 FPM

l|'1‘

- Hovr OZ MINUTES - L b4 TS
_ .( 21y)= H.0Z - j.é}'.a - =3.36 MINUTES -
' ADDITIONAL WAITING TIME Al FARE BARRIER -
’ — #f o2
OCCUPANT LOAD AT CONCOURSE - rﬁf/

= OCCUPANT 'LOAD - EMERGENCY STAIR_J & MIN. CAPACIT\' : SR
. -z:_a | PEKSONS - (780D PPM X 4 MINUTES) = \UOE PERSONS
”z_ "CONCOURSE OCCU ?AN‘T LOAD/BATE CAPACITY  —
=D, PERSONST S OO PPM = .5 7 MINUTES _ .

W, -¥) = L5] -402 = o MIMUT&;'.S_’:.
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
My = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= |HOG PERSONS -+ 250 PR = L oz MINUTES
L fHg - H) = B0 - Y03 = O MINUTES

TOTAL EXIT TIME

T, T () 4 (Mo-W )
9.20 o+ talzg + PVo v 3% 554

Minutes
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STATION . M SHWIRE VER MoNT

CeceuPanNT LoAD - F/LS CRAVTTER A
_ B !

HeAapwAY AssuMED 32 MIN
YEAR L0000

AN PEAK

A PeEAK ENTRAINING - H MISSED  HeADwAY Accunm,
o 221+ dLo = 103\

2. Link LOAD ConTRIBUTIONS:
R LinNKK COuT RBRoulNT

\GS59D x Yu-= HaO
7. LINK  INBouND
H\V39 x Yy = \ 035

T T ToTAL. STATIoN | LoAD

= PRS2 Y U900 x o5 = 2556
L PM PEAK
—A‘ PEA\’\ t_—:r\/"r}"aAlNlNGq -4 MISSED HEADWASY AccuM,
4y BODR = V219

R. ik LoAD ConTRIBUTIONS!
1. i OuTROWOUND

SHIBY Y = 1260 — USE 1200
2. LK InNRounND
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STATION \,\J\_smmg//\/zr%man\rr
OcewrPamT LoAD - -F/LE CRUTER |A
HeADwAY AssuMED =
YEAR L0020

AM PEAK -
A.

MIN

PEAK, ENTRAINING- H MeSED HeApWAY Accum
(355 + V2971 ) ~8/15 = EBL

TR LUINK LOAD CoNTRIBUTIONS D
.. LN L ODUTROUNTD

. 21234 ¥ \/7 g L\‘"\% - -

B 2. LINK INBoUND
T T T b2 /= QG

T T TOoTAL. STATION . LoAD

T T 2Rt AR w96 = L2716

T PM . PEAK

EAK ENTRAINING - 4 MISSED HEADWAY AccuH,
(57 + 1292) ~8/t5 = | 0OHO

B, i

LoaD CoNTRIBUTIONS.
1.

L OuTROWND
2LTOO x Y1 = \ L2 — USE [ Zeo
2. luNK IndRounND -

2465 * Y1 o= H95

C. ToTA- STATON  LOAD _
\OHO + 1z o0+ 435 = Q. [25




' ”f/'ﬁ/%% - FIGURE 2-1
" EMERGERCY EXIT CAPACITY -
CALCULATION

STATION VI z—i'.@..f,/ VS RmpnT

0cCUPRNCY LOAD YR 2po0 786 FERSONS

E¥1T LALES ARD CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS o, . x 2 _lmEs x 35 pe- 21O _epH
ESCALATORS o x 2 laes x5 PHc \H G eem

E1G. STAIRS 2 % Mlaes X 257 pu= 220 PPM

TOTAL. B - 630 rem
@  THRU FARE BARRIER ‘
FARE GATES A OO v\ LANES X 5> ppM= DO ppH

SERVICE GATES __~ Z x 2 LANES X 5O PPMs 20O pri

EMG. GATES X LANES X PPM = PPM

TOTAL S 700 peu

FARE BARRIER TO SAFE AREA | s
LmEs x2S pm=.2M0O peu

STAIRS - 2 X 3

ESCALATORS 2 y L LANES X =25 peM= THO eeu
£MG. STAIRS \ o x 2 LmeEs X 25 PPM = 10 eeu-
TOTAL | H20 pen



R Bl Z - f ! / - =

TEST 1. o o

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR Wi /e K0T
1UTES OR LESS. : . YR zZooo

: 24 Hiag HpDwWY
WAITING TIM 1 EA
WAITING TIME AT PLATFORM EXITS 9 £sC 1

o 8 copPe NCY LOAD/EXIT CAPACITY 2 STARS
: G6 PLRSO S s 2O P = 470 70 MIWTES

0
256

TEST #

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM T0
4 FOINT Or SAFETY IN SIX MIKUTES OR LESS. )

WALKING TIME FOR LONGEST EXIT ROUTE
\Zb FEET = ZOQ FPM = 063 Minutes
CONCOURSE’ T“;g FEET «+ 50O FPM =0;30 Minutes" |
CONCOURSE TO : -
FARE BARRIER T, = S FEET : 200 FPM 0.2 7 Minutes

]
-
n

PLATFORM
PLAT. TO

H
—
[ ]
1

FARE BARRIER :
=2 TO SAFE AREA Tq 8% FEET = 7OOFPM Cj L'{ / Minutes

T GRRPE. T T2q4 . 50 068
| 2,37 wmINUTES

ToTaL .. =T =

-AD“IE)IITI—OI\AL WAITING TIME AT PLATFORM EXITS
-4.70 7O MINUTES 0. 63 wmwtes :
( ERTE 4. 70 - O, 63 = H.07 wimes

ADDITIONAL_HAITING TIME Al FARE BARRIER

Ve
OCCUPANT LOAD AT CONCOURSE v
= QCCUPANT LOAD - EMERGENCY STAIK}-4’ MIN. CAPACITY

Toas PERSONS - [ 280 PRM X ATMINUTES) = | S PERSONS
wz’—ﬁ- TOHCOURSE OCCUPANT LOAD/GATE CAPACITY
\H5 PERSONS: 700  PPH = 2,35 MINUTES

('""2 W) = 2.35 - 470 - & WINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS |
4y = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
| _ji;_l’f_ PERSONS - b}LZO PRM = _3._9;__ MINUTES
® - - 2 57 - 470 - o> MINUTES
TOTAL EXIT TIME | R
-T (yH) T (HgeW,)

T | * (Wy-Ty)
2. 3%, ~+ ‘1’*@7 * . &t ) = £.39 Minutes



R O\, DEARANIE
fYACLATE STATIOR OCCUPAKT LOAD FROM STATION PL ATFORM(S) IN FOUR lb Conmiwiincy
1iuTes OR LESS. : 2 M K u)f

7 £5C

g

'l‘nlrl"\I .I\J .LIHE AT PLATFORI' EXITS ::;- r--rr-“‘ !:-3 L:--
OCCUPARCY LOAD/EXIT CAPACITY

) 2725 PERSONS + (o, Brd PPH = % 2,0 MINUTES

TEST # 2

EVACUATE STATION OCCUPANT LDAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
A POINT Or SAFETY IN SIX MINUTES OR LESS. )

WALKING ILME FOR LONGEST EXIT ROUTE

PLATFORM = T1 = \'2-5 FEET + 260 FPM = ’ (93 Minutes-
PLAT. TO i - R
CONCOURSE = T, = _ |5 FELT + &0 FPM = 20 Minutes

CONCOURSE TO

FARE BARRIER T_3 -27 Minutes '

SH FeeT +2.oc>. FP

FARE BARRIER
TO SAFE AREA T4 = E?CB FEET = '?OOFP Lll ' M1 nutes :
"To. chP-«'D" 24 . S0 = ,(,g ) -

2.32 wiwtss . -

ToTAL . =T =

ADDITIO?\AL HAITING TIME AT PLATFORM EXITS -

55 MINUTES T = éZ MINUTES = . -

=
n

1
iy = 1) = H, 35 - 063 .= 2,12 winwtes
ADDITICHAL WAITING TIME Al FARE BARRIER o '
. - 4,35 _
DCCUPANT LOAD AT CONCOURSE é/ N o
= OCCUPANT LOAD - EMERGENCY STAIR) 4~ MIN. CAPACITY . oo o
. =2 72CPEKSONS - (Zﬁo PPM X & MINUTES) = (5 /[ PERSONS
\2 CONCOURSE OCCUPANT LOAD/GATE CAPACITY
J5 |7 PERSONSS: joo Pe = 2,171 MINUTES L
(wz -w) = 209 - 1,35 = O MINUTES )
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
Wy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
. |Sy7 eERsONs - ¢ HZO PeM = 2,62  MINUTES
o Wy =) = 2L - 435 =__ 0 MINUTES

TOTAL EXIT TIME

P

T . o+ (W, =Tq) + (1. 1 B (Wo-W_)
-y 1.1 . 2 1 _ L]
2.% + "3 _.72 + - o+ o - 6,04 Minutes
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OceuPANT LoAD - F/L_g CRATTER A

HeEADWAY Ass UMED SV oM
YEAR 2202
AN\PEAK .
T PeAk. ENTRAINING - H MEeSED  Herpwar Accum,
1S9+ 776 = 535

TR Uik LOAD ConNTRIBUTIONS §
. LK CDUuUTRoUNTD ,
V2o = My = HO

- @ T 720 LINK INBOUNTS
IR WAq 8 % /T 105'0

T T OTALL. STATIoN . LoAD. |
535‘*‘ 406 + \OSO- \C‘ial\ .

".‘_"_PM PEAK |

_#__A P‘Eﬂ\&. }-_h/TRF\lNINGq - Y MISSED HEADWAY AccuH,
269 * 3HT = AANA

| B LINK. L-OATD Co:\JTQ\EU'T“foNS.'

ik OuTROoUuUND

HELS = Ve = |l &7
2. LaANK N RouUND

2. OG5 x M T 54

C. Vo P:L STATION L\o#\D
® Gl + 1167+ 5 2291
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STATION ! \/\lu_ngp\E;//NocaMAMDlg_:__

OccuramT LoAD - F/LE CRIVTER 1A
. HeapwAaY AssUHED < MIIN
XeEAR 20320

AN PEAK .

T AL VA . ENTRAINING - H MISSED HEADWAT Accum,
L 2::4—*60‘)"'5/[5: ”

TTRTTUINK LOAD ComNTRIBUTIONS D ,

R LN, DuTRoUND S

— T 259 x Y1 = 3'1\

_,'». e o

!_an\ INBOUND

TG % Moo= ‘%oo

T T ToTAL | STTATION LoA'D _
S *~l5’6+37l+‘3@o \’?87

‘PM PEAK

A. PEAK ENTRAINING - Y MISSED HEADWAY Acc UM,
(H30 +554) = @/r’-‘ S25

R. hhin  LoAD ConNTRIBUTION S
R T NE A ©u"r60u ©

Tl * Vs | OC 7
20 LINK LNBoUND
22806 x /7 = K10

(., ToTAWw STATION  LOAD
[ 5254100+ HIO = 20067




EMERGENCY EXIT CAPACITY
CALCULATION

~ STATION bJn.&+h?£%/P4cﬂ2h4A¢dK)\Ei

OCCUPANCY LOADYR Jooo: 2977 PERSONS

EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE
STAIRS 3 X 5 LANES
ESCALATORS \ X 2 LANES
EMG. STAIRS 2 X+ LANES

TOTAL

THRU FARE BARRIER
FARE GATES \ OO X | LANES
SERVICE GATES 9] X LANES
EMG. GATES X LANES -
TOTAL

FARE BARRIER TO SAFE AREA
STAIRS oy X 2  LANES
ESCALATORS q, X o LANES
EMG. STAIRS \ X 2] LANES

TOTAL

25 ppM

EEES PPH

25  ppeM

50 ppM

> PPM

PPM

r
Lo

%5 PPM

25 pPM

PPM

35\5 peu

10 ppM
280 ppm

II'Ir |II’ =4

E,"nL‘\ PPM

506 peM
2 0C PPM

PPM

70 (D PPM

Z 1 O pem

| 4 (O P
7 OPPM

/(> ppM



A v \ L )
STATION W i/ NORMANTAE qu:“: 1;\\2;_1 DA
YEAR T o0 > T
=== TEST 1. | L cARATO

EVACUATE STATICN OCCUPAMT LOAD FRCM STATION PLATFORM{S) IN FOUR MINUTES CR LESS.
(AITING TIME AT PLATFORM EXITS

W OCCUPANCY LOAD/EXIT CAPACITY

2227 PERSONS - (-5 PPM= 3,4 ( 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
\O77 FEET
\ S FEET & SOFPM

200 = 0,5 MInuTES

e 5 () MINUTES

PLATFORM =T 1

PLATFORM TO
CONCOURSE =T 2

CONCOURSE TO

ashe

]
"
n

FARE BARRIER =T 3 = |Z7] FEET 2 ZOOOFPM = _ {93 MIHUTES
FARE BARRIER i

TO SAFE AREA =T 4 = HA FEET : 200 FPM = - 15  MINUTES
TO GRADE = ZLFEET ¢+ SOFPM = 5 MINUTES
TOTAL =7 = = V.50 win.

ADDITIONAL WAITING TIME AT PLATFORM EXITS

w1 o= 2 Y mINUTES 11 =054 wminutes
w]-iT.Ii =3\UII,€-- O\:L/ =ZlQl Win,

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE .

= OCCUPANT LOAD - EMERGENCY STAIR 2,44 MIN.)CAPACITY

=272%"1 PERSONS ~ (Z & o PPM X 3,472 MINUTES) = | 523 PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/Gﬁ1E CEPACITY

=\279 PERSONS T 700 PPM = |, Y0 MINUTES
W2-¥W1={90 - 3.4 = O MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 1375 pErsoNs = Y 20O P = .06 MINUTES
W3-Wx) = R0 -2.40 = ©  MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2 -W1) + (W 3-¥ x)
2.50+ 2.9 + = + S = 5. 472 Minutes




Ve N
b VRO ATIWAS

TS

STATION Wi /No 2 MANDVE = :
GRS RTIO

YEAR N\ lp & megTitde-ErCY

— ,,‘j ?\l

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

‘AITING TIME AT PLATFORM EXITS

W = QCCUPANCY LOAD/EXIT CAPACITY
= 2 0OGLPERSONS - LS PPM= 3.1\ 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
A O FEET
_\S FEET : _5QO FPM
1277 FEET : 20O FPM

NS FEET - 200 FPM
T 20 FEET = — SO FPH

PLATFORM =T 1
PLATFORM 70

CONCOURSE =T 2
CONCOURSE TO

FARE BARRIER =T 3
FARE BARRIER

TO SAFE AREA =T 4
TO GRAPE

0.5H MINUTES

<2 > MINUTES

o 69 MIWTES

.25 MINUTES
.12 MINUTES

_2_ D _50___- Min) -

2O FPM

TOTAL =T
ADDITIONAL WAITING TIME AT PLATFORM EXITS
W1 o= 2.\\ MINUTES 11 = O.EH vwtes
W1-71 =341 - 0.54 2.5 .
ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR Z.\\ MIN. CAPACITY

= 206,72 PERSONS - (2.®COPPM X %,y\ MINUTES) = | | 9 7_  PERSONS
W T = CONCOURSE OCCUPANT LOAD/GATF CAPACITY -

= \ 142 PERSONS 7 Ty PPM = \ 1| MINUTES

W2-uW1=\7-232.1 = > MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= \\GZ pErsons = HZo pem = Z2.B3 MINUTES
M3-Wx) = 2:82- 3211 = o MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2 -W1) + (W 3-W x}
2,50+ 257} + @) + = = £ 07 Minutes
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AM PEAK S Munl B

i} \ % B
S9%

TPM T PER S “}v:\& B A O A
S S T

t
——



TAMS

Job No. Sheet \ L\ of LS
Project Date H /-5 / & 3
Subject . By Q | M O N\

EMER(AENCY  ExiTindtn AnsLYsSis

Ch'k. by

STATION | WinsHIRE JXWE::TERN

CceuranNT LoOoAD - F/Lg CRIAVTTER |A
\

HeAowAY AssUMED 272 MmN

YEAR 220200 e

AM PEZAK

A, FPeEAx ENTRAINING = H MISSED %ngﬁzjvwm Accum,

B. LINK LOAD Com-rﬂx"gur“ows.f

{. LiNngK CUuTRouND L r- _ “
V598 % VYV = HOO T
T 20 LiNK INBOUND L

268\ 9 »* Yy o= 921 o SRR
. ToTAL < TATION  LoAD. e
q%* HOO >« G2 = | :L%L7 e
PM PEAK | " L
A PEAK ENTRAINING - Y MISSED HEADWAY AccuH.
THL
R. link Loap ConTRBUTIONS!

LK OuTBRO OND _ , 'A L
HeOT > /q = 152 .

2. L[NK N RoUND Ce .
\.-( b3 /;.1 = L_{L.[O

(. ToTAW STATION oA
T2 + \\WS2 + Ht O = 2334




TAMS

Job No. Sheet \/3 c:;f

Project Date

Subject By =2 ! M OY

EMeROENCY 1 TTndCs ANAL—.YS_{_\ Ch'k. by

STATION ‘e SN RE [; W ST el

OccuPanT LoOAD - F/LS CRUTERI|A .
. WeEADWAY ASSUMED < COMAN
CNEAR 2020
AN PEAK S
A, PeAw ENTRAINING- H MISSED HeAbuwar Accum,
- \53 3 > 8/15 = 850_ e

8. LNk LOAD cauférglﬁlémkflfi: .

SRS S S E AN T4 ODUTRoOUNTD.

21557  » V/9 = Be@ K
nifliNKnlNBOQNTD-Nﬁ‘ j“f_nﬁfjwmwmj
5889 .- 71=M.8ql-ﬂ S

C_ ~ToTAL S’W\TON LoAD
f _m8>o+3ge+8%2*_zoba

PM PEAK | ’[ﬂjWfo,;pf'f _:;iffI“

A P\-_-_/;\v\ ENTRAINING - ‘-f MISSED HEADWAY Ac.c_uM
A L1188 x@ﬂ o34 -

7_ B L\ll;\JK oA T CONTFE = J i ION S_.' _ S
T T AL ©U’VBO LONDT . A - e
72371 = Y7 = 10532
2 LINK INRBRounND i
2B\ /1 = HOQZ. .

———

C, ToTAW S‘m’ﬂow oA
GCRAH + OS82 +HOL = o089




 FIGURE  2-1
EMERGENCY EXIT CAPACITY
CALCULATION

STATIOM \,\j\ Sehee /uc,, Sk 1)

OCCUPANCY LOAD VP"ODD 2334+ FERSONS

EX1T LALES AND CAPACITY PROVIDED -

PLATFORHM TO' CONCOURSE

STAIRS ~  yx B imes x 34 pem=_210 PpPM
ESCALATORS 2 x Zmes x 35 em= 17O e

ElG. STAIRS 2 x 4 LmEs x 35  PPH = 280 pp

. TOTAL ) 630 pem
'@ THRU FARE BARRIER _ | |
FARE GATES \ O .\ LS X 5O PR = £ OO ppi
SERVICE GATES 2 y O LMES..-x SO ppu= 2O0 pri

' EMG. GATES X LANES X PPH = PPM

ToTAL . - 70O ppo

FARE BARRIER TO SAFE AREA

STAIRS - Z . 2 umes X BE eem=.2/0 peu
ESCALATORS 2 v 2 LAES X 35 eem=_[ T ppy

EMG. STAIRS | - x Z LmEs X 25 pp= 7D peM

. : Ny '

TOTAL | 7 22 PPH



FIGURE 2 -2 W“’/.A}f_/ [a:_u

CVACUATE STATION OCCUrAhT LOAD FROM STATION PLATFORM(S) IN FOUR , .
F14TES OR LESS, . | 3L pim - DA
GATTING TIME AT PLATFORM EXITS Z £2<

LalTING TIME AT PLATFORM EX 5 S TARS

W - OCCUPANCY LOAD/EXIT CAPACITY
-233% PERSONS + 620D PRIt = 3 T MINUTES
TEST # 2

EYACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
A POINT Or SAFETY IN SIX MINUTES CR LESS. )

WALKING TLME FOR LONGEST EXIT ROUTE

© AUDITIONAL WAITING TIME Al FARE BARRIER

ELAFO;{_IS =T, = |25 FEET + Qoo FPH = .63 Minutes
LAT. - - < .
CONCOURSE = T, = _/ 5 FEET 3+ _ 50 FPI = .30 Minutes

CONCOURSE TO —
FARE BARRIER Ty = _& H FEET + 200 FPM

2T Minutes

'FARE BARRIER o - |
TO SAFE AREA T, = D& FEET + 200 o= - - 14 minutes
To. (o RADE zs . Lo = .Em - -
ToTAL - T | | 2.22 MINTES -

-

ADDITIDI\AL WAITII\‘G TIMF AT PLATFORM EXITS - -

37] MINUTES - T 63 WINUTES © . - B
=Ty 2.1 - .63 - = 2,08 wnwtes -

W 1

(W

1

.- g —T
OCCUPANT LOAD AT CONCOURSE = —2% |
= OCCUPANT 'LOAD - EMERGENCY STAIR 4~ MIN. CAPACITY S
_ -EEBUPEKSONS - (286 PP X4TINTES) = 1294  PERSONS
NZ—UNLOURSE OCCUPANT LOAD/GATE CAPACITY
12906 PERSOhS - 7o PPM = . Bb MINUTES

(W, - ) LR - _,.'7! - O MINUTES .
AODITIONAL WAITING TIME AT CONCOURSE EXITS
Uy = -CONCOURSE OCCUPAKT LOAD/EXIT CAPACITY

- 1266 persONS ¢ 47 PH‘] - 3.09  wmnutes

® (Hy - W) = 2.09 -2 el = O MINUTES

TOTAL EXIT TIME | _
+ (W, =T ) + (wz-wl) o+ (143-wx) -

.

T
1 o P . _ 72
2.272 +_ 3. O * o O =2.52 minutes




FIGURE 2 -2 \uls../w'if—"(c: Word

TEST 1. tel Commimzzmly
CVACUATE STATICH OCCUF AhT LOAD FRO! STATION PLATFORM(S) IN FOUR 2 nin HicpwAY
MinUTES OR OLESS. . - af-cf

valTInG TIME AT PLATFORM EXITS

OCCUPANCY LOAD/EXIT CAPACITY -

TEST # 2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
4 POINT Or SAFETY IN SIX MINUTES OR LESS. _ )

WALKING TFLME ‘FOR LCNGEST EXIT ROUTE
*} 63 Minutes

PLATFORM =T, =125 FEET + 200 FPM =
PLAT. TO — = )
CONCOURSE = T, = _ 1 S FERT ¢+ SO FPM = .20 Mmutes

CONCOURSE TO
FARE BARRIER T3

u o
u

_ﬁ FEET + 22O FPH ’ 27 Mmutes

FARE BARRIER - . . - .

_T0 SAFE AREA T, = BT FEET + ZOOFPH.= o “44 . Minutes
.To TRADZ zg . s0 = .5%

TOTAL =T = | 2,22 MINUTES -

' . a
i a o
———————— o a -
. _ - P
" —t. - a :
o - - —

-ADDITIONAL WAITING TIME AT PLATFORM EXITS - ' _ : -
337_ MINUTES - = -gz.é?) MINUTES © B -
.( 2Ty = 3 22 -0, é;Z - 22,69 wminwTes |

ADDITIONAL WAITING TIME Al FAHE BARRIE'R

- 2
OCCUPANT LOAD AT CONCOURSE 5 2.3
= DCCUPANT 'LOAD - EMERGENCY STAIR| 4 MIN, CAPACIT‘{

= 7089 PEKSONS - (280 PR X 4 ‘MINUTES) 16O persons -
142‘—’6- CONCOURSE OCCUPANT LOAD/GATE CAPACITY - -
1\ 6O PERSONS: (OO 700 PPH= | bl MIKUTES, - . :

(uz -wy) = 166 -3.32 - O vINUTES .
ADDITIONAL WAITING TIME AT CONCOURSE EXITS ' S :
Wy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY - -

= NGO pemsoss s 420 pew = 2. 17 MINUTES
O '__(w3-wx) . 277 -3.32 O MINUTES

TOTAL EXIT TIME

"5 00 PO x y <)
- L2 v 2,067 @ v =2 "7’ dinutes

"
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ST SR \\:/c Ren S HAW

OceuParnNnT LoAD - F/Ls CRVTER A
HeEADWAY AssOMED EX-SR VYN
AM PEZAK

AL TEAK ENTRAINING - H MISSED  HEADWAY Accum,
B 291 + 565 = B5606

T E Lk LOAD ConmRiBUTIONS:
R I Linki K OuTRoulND

- : \HOMH x Vg = £33
@ 2 Lk inseunD -
o % o U005 « Y4 T @51

c; ToTAL < TATION . LoAD o
T ‘85@+351+‘8 53 = 2 °)

—— e e e [ S

PM PEAK

A PEAK ENTRAINING - 4 MISSED HEADWAY AccuH.
) | 8BS + 220 = YHOF

B. ki  LoAD CowTR IBUTION S
Lo OuTRO WLWND

3946 Tx Y4 T A9
2. LUNK INRouUND
L 8RB ¥ Yy = ~ 7T H
C, ToTAW STATIoN  LoAD
. HoS + 992 +HTH = \%‘"“'(\\
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o ;-
STATION | \,\Jn..amv\rf_/(’ NS HAW

OceuvPanNT™ LoAD - F/LS CRIUTER A
\i\EADwA\{ Ass UMED L M
YEAR 20220

A M PIZEAK

- PeAx ENTRAINING = H MSSEDY  HerDwWAY Accun,
(Wi +q0H) = 3/15 = "1'3\ A

8. ‘—*l\l!& LOF\D Cot\l’T‘R\BJT‘oNS

i, Lr s YA COUTRoWwN I
L LANL x Y7 = %1 .
o 2. LInNK I NBRouUND - VSE ) e
saag < vy = 119
c.' ToTAL < TATion . L_oAD L )
N RSV eIl \C? \
'PM PEAK

A, PeEAaw twﬂ?Awch.—H»m;seo}ﬁmpwmv Acc UM,

298 + 352) *8/1:» = 24

3. link LoAaDp CowTRIBUTIONS!
b i ©OuTRoLUND —
L2111 * V1 T QO

2. LINK lt\lEour\{D
2028 » Y1 = 433

C“TBT% STATION LoAD

.
HT1+ 90T *HZEZAE L 2T



EMERGENCY EXIT CAPACITY
CALCULATION

STATION W\L{—,H\RE/C,RENSHA\A/

7
OCCUPANCY LOAD Y& 200¢> 205D PERSONS
EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS 2 X % LANES
ESCALATORS ) X 4 LANES
EMG. STAIRS 7, X & LANES

TOTAL

THRU FARE BARRIER
FARE GATES \ O x | LANES
SERVICE GATES 7 X Z_ LANES
EMG. GATES X LANES.
TOTAL

FARE BARRIER TO SAFE AREA
STAIRS Z X % LANES
ESCALATORS 2 X . LANES
EMG. STAIRS \ X L LANES

TOTAL

><

>

> >

><

il

" il "
o -
00

O 0
¥ T 3
= =2 X

620 pem

500 peM
200 peM
PPM

1O pPM

21O ppu
[ 4O ppm
70O peM

H20 pem



R e W omT kY
STATION Wiy | CmaNeHAW o STAIRS
YEAR B S ) s T 7 S ALATORS
EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR MINUTES OR LESS.

WAITING TIME AT PLATFORM EXITS

Wl = OCCUPANCY LOAD/EXIT CAPACITY
= 2059PERSONS - £20 PPM= 2.2 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 =T1= |20 FEET : JOOFPM = .63 MINUTES
PLATFORM T0O =

CONCOURSE =T 2= | S FEET = SOFPM= .20 MINUTES
CONCOURSE TO

FARE BARRIER =T 3 = SH FEET : 20O FPM = . A | MINUTES
FARE BARRIER ___

TO SAFE AREA =T 4 = | OR FEET : 200 FPM = SY MINUTES
T0 GRADE - OOFEET : S OFPM = EQ — =5 MINUTES
TOTAL =T = = 254 o

ADDITIONAL WAITING TIME AT PLATFORM EXITS
W1 = 2.2 MINUTES 71 = O.62 MINUTES
W1-T1 = 2.27 -0!6% ;,bl! M A .

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
= OCCUPANT LOAD - EMERGENCY STAIR 3.2 /MIN. CAPACITY
=2059 PERSONS - (280 PPM X 2,77 MINUTES) = | | ~l“| PERSONS
W 2 CONCOURSE OCCUPANT LOAD/GATE CAPACITY
| {4 4 PERSONS 3 760 PPM = | LM MINUTES

W2-W1=UbY-32.27 = QO  MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= V1YY pERSONS ; 420 peM = 2735 MINuTES
W3-Wx) = 2,013 -3.27 . O MINUTES

TOTAL EXIT TIME

T +{W1-T1) + (W2-W1} + (W 3-W x})
2,54+ 2.bH + o + O =£,18 Minutes




L o BEATDWAY

STATION WL/ C R EN SHAW D AT ARS

YEAR \. (b ComTims =f_3-EJ\JL‘1’ -)‘ . s Y e T
TEST ]. - ———— ‘_J{‘gﬂfﬂ i O"\&-u)

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

WAITING TIME AT PLATFORM EXITS
W OCCUPANCY LOAD/EXIT CAPACITY
\S 2\ PERSONS - &2 PPHM= 2,07 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

\2.5 FEET T 200 FPM
_\5 FEET
_ 5 FEET : 200 FPM
|08 FEET = 200 FPM

PLATFORM =7 1
PLATFORM TO

CONCOURSE =T 2
CONCOURSE TO

FARE BARRIER =T 3
FARE BARRIER

TO SAFE AREA =T 4

I§
I}

.62 MINUTES

.2 MINUTES

.21 MINUTES

L SH MINUTES

50 FPM

)

TO GRADE “TOFEET & S FPM = . 86 MINUTES

TOTAL =T = = 2,54 .
ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = .07 MINUTES T1 = O.L2 wmnTES

K1-T1 =32.07- 0632 = .45 e

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
= QCCUPANT LOAD - EMERGENCY STAIR Z.071 MIN. CAPACITY
= 3‘1% PERSONS - (Z B> PPM X 2,57 MINUTES) = } 07 2 PERSONS

W 7= CONCOURSE OCCUPANT LOAD/GATE CAPACITY
= |DTLPERSONS + 70O PPM = | 54 MINUTES
W2-Ww1=154-3.07 = O MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 1072 PERSONS = 4200 ppM = 2,56 MINUTES
(W3-Wx) = 2.5 -3.07 = O MINUTES

TOTAL EXIT TIME

T +{W1-T1) + (W2-W1) + (W 3-Wx)
A.5H + 2\‘-{'—{\ + O + 2 = 4.78 Minutes
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STATION V¢L5HFN2/LA RBrea

QOcevPAaANT LoAD -~ F/LS CRATTER A
HeAaDwAY ASSUMED _o EVEEN
Y=EAR ZO00O

AN PEAK -

A, PeAwx. ENTRAINING- M MIesED HeADwAY Accun,
. Bt \VO = 29 7]

2. LINK LOAD CoNTRIBUTIONS:
_. 1. Lindid CuTRouND e

\SH2Z « /A = 286 | _

_ _ . N Vs =
2. Lainw lf\l BouN'D . y | 2 ©0

- r2HY Mq = B\ 2

T T TOoTAL STATIoN L LoAD
g+ 200 = V597 . -

PM PEAK

A, PEAK ENTRAINING - 4 MISSED HEADWAY AccuH,
T + LHd = 2 20

R. line Loap ConNTRIBUTIONS.
1. L_tu\-’\ @U"\‘EOKJ N

LlOx /4 = 903
2. L.Il\'i"% H\J'L@O\JND
/= 47O

(., ToTA— STATION LOAD _
220 +9032 +4T0O = s 93
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@

STATION W Re /LA Beca

OcecoPANT LoAD - F/L‘S CRVTER A
WeADWAY AssomEp L
YEAR 2020

AM PEAK -

MIN

eaAw E.NTP\A!NINC:\ L MISSED HEAD\AJM Acc_uwx.
S O\HO +H96) - /15‘ =

- 32A

8. Linwk LOAD CoNTRrBuﬁméﬂsf”m“fmfm'
L. LN OUTRoVNTD e
. xR4T < /1 355
- A NI InN BOUND //usgyzoan-
o595 T : _ 7”(1 o
c; TorAL < TATON  LoAD . . ... . .
. 2HO v 200 = \5“-{0 . L
PM PEAK

A, Pr;m& ENTRAINING - 4 MISSED HEADWAY AccuM
 (\zo+x 230D x BNiS = 1 87

R. ki LoAD CowTRIBUTIONS.
Lok OouTBouND

537~ Y1 = =26
2. LinNK I NRouUND
2008 x Y1 = b 300
C, 1o Pc\.._ sTATtoN LoADD

\B T+ 825+ H2D =

= M 3



EMERGENCY EXIT CAPACITY

CALCULATION

sTATION \n/ \ S H\RE/LA T REA
f
OCCUPANCY LOAD T 20000 15 97T PERSONS

EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS 3 X % LANES
ESCALATORS 1 X Z  LANES
EMG. STAIRS 7 X Y LANES

TOTAL

THRU FARE BARRIER
FARE GATES VO X | LANES
SERVICE GATES L X L LANES
EMG. GATES X LANES
TOTAL

FARE BARRIER TO SAFE AREA
STAIRS Py X 3 LANES
ESCALATORS g X o LANES
EMG. STAIRS | X L LANES

TOTAL

><

>

> X

25 =215  pen

2
2

MTI 57\

PPM

PPM

50

PPM

EES ) _ PPM

PPM

il

= T eeM
22 peM

65 ppm

500 rey
7.0 O PPM
. PPM

TO O pp

O pem

| 4O pem
16 pPM

420 ppu



AV W AT WY

il
STATION W [ LA BEEA 2 STAIRS
YEAR 1 O S— \ TslALATOR,

EVACUATE STATION OCCUPANT LOAD FROM STATION PLATFORM{S) IN FOUR MINUTES OR LESS.
WATTING TIME AT PLATFORM EXITS

W OCCUPANCY LOAD/EXIT CAPACITY

\ 597 PERSONS - (L5 PPM= 2 .M ) MINUTES
TEST #2

mon

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

H
H

.62 MINUTES

o 50O MINUTES

PLATFORM =T 1
PLATFORM T0O
CONCOURSE =T 2
CONCOURSE T0O
FARE BARRIER =T 3
FARE BARRIER

125 FEET £ 200 FPM

\5 FEET = 5O FPM
54 FEET + 200 FPM

.21 minvtEs

TO SAFE AREA =T 4 = @R FEET : 200FPM = . H H  MINUTES
TO GRADE =" A7 FEET 2 SO FPM =, 59 MINUTES
TOTAL =T = = .18 M (A,

ADDITIONAL WAITING TIME AT PLATFORM EXITS
O©.63  MINTES

LLTB 7 v

W1 = Z.H 1 MINUTES T1
W1-T1 =2, H| - 062
ADDITIONAL WAITING TIME AT FAKE BARRIER

n

OCCUPANT LOAD AT CONCOURSE
OCCUPANT LOAD - EMERGENCY STAIR Z.4[ MIN. CAPACITY
47 PERSONS - (780 PPM X 2, 7 MINUTES) = § 2 2 PERSONS
NCOURSE occUP‘KHT‘LOAD/GITE CEPACITY
Z2 PERSONS = TOOPPM = ), 32 MINUTES

W2-W1=32 - 2,4l = O  MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

n == u

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= G22 pErsons = L 20y P = 2.20  MINUTES
(W3 -UWx) = 2.0 -7 H] = O MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2 -W1) + (W 3-W x) ;
R.12 + VIR + o + o = 2,96 Minutes




2 My BEADUIAY

STATION yo o /LA T2R EA 3 <’T‘A\25
YEAR \ o b ! C,::r_;"\"lur“_gmg\f l AL AT O

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

\SHO PERSONS - (o5 PPM= L 27 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 <62 MINUTES
PLATFORM TO —
CONCOURSE =T 2

CONCOURSE TO

\1S FEET = 200 FPM
«20 MINUTES

\5 FEET - SO FPM

FARE BARRIER =T 3 = 5H FEET : ZOO FPM = . 2] MINUTES
FARE BARRIER

TO SAFE AREA =T 4 = @R FEET : 200 FPM = o 14 minuTES
T0 GRADE = 4&“3 EET : _SOFPM = . 55 MINUTES

TOTAL =T = = A48 .
ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 o= 230 MINUTES T

W1-T1 = 2.22 -0.62
ADDITIONAL WAITING TIME AT FAKE BARRIER

.62  MINTES

\.LQD | WTNCI

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR 2. 22 MIN. CAPACITY

| 4O PERSONS - (2R O PPM X 2, 37 MINUTES) = 29 | PERSONS
W 'Z__CENCOURSE OCCUPANT LOAD/GATE CAPACITY

= ©0) PERSONS = 7 0OPPM = |,28 MINUTES

W2-W1=28 -232 - > MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
GG |  PERSONS - 20 PPM = 2,12 MINUTES
(W3 -Wx) = 202 -2 32 = () MINUTES

TOTAL EXIT TIME

T +{W1-T71) + (W2-W1) + (W 3-H x)
2.1% + L9 + - + O =2,.877 Minutes
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Job No.

Project

Subject

Sheet of

TAMS 38T

Date

By

EMeRCAENCY  FxTindta AN vses

Ch'k. by

STATION ! Wils R_,//FA\R‘FAK

OcevrPAaANT LoAD - 7‘:/ S CRATER A
HeaowAayYy AssoHeED 3 MAIN
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cTATION AL SU TE ST AR TEAK

OceoPANT LoAD - F/u; CRIAVTER |IA
HeAapwAY AssUmMED 2
YEAR 2040

AN PEAK

A. PeAW ENTRAINING- Y MeSED Heapwal Accum,
22 06 ~ %/15‘¢ LA e T

g- \-il\l\& L.OAD COR\i"T'R.l—BLﬂ-TONS:
l. LNk Ou“r—%@ut\tb
242G x Y1 = _7\

e NS = \'2_ o~ oy N— __ :

2. LIy INBOUN'D / S o
TiToo L\ \ 20O e = 589 e et .
o ToTAL S TAToN  LeAD. . oo
T VTt v oo = 22717 ‘

MIN

PM PEAK. . T e

TA. PEAK ENTRAINING - 4 M 0 HEADWAY Acc_u»—t
2105 < 8/is = \ 3

TR, king LeAD ConNTRIBUTIONS!
ik 2uTR o OND

(. ToThAL STATION  Loal>
Ll 22+ V200 = 273 23 -



EMERGENCY EXIT CAPACITY
CALCULATION

statton \nJ1 ez /T s RE A
/ [ 4
OCCUPANCY LOAD ¥ 2000 o 25 78 PERSONS

EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS A X 3 LANES
ESCALATORS 2 X 7  LANES
EMG. STAIRS 2, X _H  LANES

TOTAL

THRU FARE BARRIER
FARE GATES e X | Lanes
SERVICE GATES 4 X O LANES
EMG. GATES X LANES -
TOTAL

FARE BARRIER TO SAFE AREA
STAIRS = X 2 LANES
ESCALATORS 3 X oL LANES
EMG. STAIRS 2 X ] LANES

TOTAL

>

>

b

50

325

— F—E

Qr"’"

50

PPM

PPH

PPM

PPM
PPH

PPM

R\E e
210 ey
230 ey

ROS peu

1)

= 060D pry
KOO PPM
PPM

11 GO pe

——

215 pem
7\ PPM

-t b T

\ 4 O ppw

6T e



2L ko WEADWwWA Y
STATlouw\_/p;_\\QtAx ;5 :sjf\tr& *:,” .
YEAR 20060 P LSl S

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
= )G 18 PERSONS - BOS PPH= 2,21 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.

HALKI&G TIME FOR LONGEST EXIT ROUTE

PLATFORM =T1=\2Z5FEET : 200 FPM =, [b > MINUTES
PLATFORM TO — —
CONCOURSE =T 2= |5 FEET = SOFPM = . &0 MINUTES

CONCOURSE 70

FARE BARRIER =T 3 = TS FEET = 200 FPM = .28  MINTES
FARE BARRIER —

TO SAFE AREA =T 4 = 1 7| FEET - 200 00FPM = . BG  MINUTES
T0 GRADE = TTUFEET =~ S OFPH = —_, 74 MINUTES
TOTAL =S¥ & = Q\,Q\ e

ADDITIONAL WAITING TIME AT PLATFORM EXITS
W1 =72, 2A\  MINUTES T1 = (.63  MINUTES
W1-T1 =3.2\ - 0.63 2.58 i
ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
= OCCUPANT LOAD - EMERGENCY STAIR 3.2 ! MIN. CAPACITY

= CONCOURSE OCCUPANT LOAD/GATE CAPACITY
| 5= PERSONS = | HOOOPPM = |, 20 MINUTES

W2-wW1=}20 - 32| = {5 MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

n o=

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= | &S () PERSONS - 66.5 PPM = Z, 53 MINUTES
(W3-wx) = 253 - 3.2( = (O MINUTES

TOTAL EXIT TIME

T FWT =T1) + (W21} + (W 3-Wx) N
2,4y + 2,68 + [ + N =545

o

257 B PERSONS - (Z8 O PPM X 2, Z7T MINUTES) = | 6 B8O  PERSONS

Minutes




) e aADw A Y
F N AT R

STATION wuie / T A TR AN £ S b Aok S
YEAR Voln € mpdmin (B0 TE " -
ST 1.

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

PZE =
3
&

WAITING TIME AT PLATFORM EXITS

Wl CCUPANCY LOAD/EXIT CAPACITY

0
23777 PERSONS - 80'—~ PPM= 39 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.

NALKIN@ TIME FOR LONGEST EXIT ROUTE

. &3 wInuTES

e 3O MINUTES

PLATFORM =T 1
PLATFORM T0

CONCOURSE =T 2
CONCOURSE 70O

FARE BARRIER =T 3
FARE BARRIER

TO SAFE AREA =T 4
TO GRADE

|2 5 FEET = 20 FPM

\'S FEET = 50O FpM

15 FEET 3 200 FPM « 33 MINUTES

\ T\ FEET : 20 OFPM
2] FEET = L OFPH

2
+ Olo MINUTES
. 1= MINUTES

Q!q \ M\”.

I H
(LI

TOTAL =T =

ADDITIONAL WAITING TIME AT PLATFORM EXITS

= 2,906 MINUTES T1 =(0. 63 MINUTES
W1-T1 =296 -0.63 5 0BT e,
ADDITIONAL WAITING TIME AT FARE BARRIER
OCCUPANT LOAD AT CONCOURSE

= QOCCUPANT LOAD - EMERGENCY STAIR E?Ify MIN. CAPACITY
-z —7 IPERSONS - (28 ¢ PPM X 2,4 MINUTES) = Z 9 PERSONS

WZ = NCOURSE OCCUPANT LOAD/GATE CAPACITY
= |5L/Y PERSONS = |4 GO PPM = |, \}  MINUTES
Wz-w1=)1 - 2495 = O MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 1549 persons + L 65 e = 2.3 MINUTES
(W3-wx) = 232 -2.96 = (O MINUTES

TOTAL EXIT TIME

(W1 -T1) + (W2 -WI1) + (W 3-UWx)

W T
2,332 + @ e = 5,249 Minutes

T +
2.9] +
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STATION T:A\?\TTAX//%QV&O\LV

CceuoPanNT LoAD - F/L-e CRATTER |IA
{

_HEADWA‘{ AL OUMED 32 MiIN

YEAR L0092

AN PEAK .

A, PeEAK ENTRAINING- H MISSED HerpwAat Accuw,
|83t o+ = 5871

BT Uik LoAD ComrriBUTIONS :
S LN OuUuTRouND

R - \V 37 x Ve o= 185\
-@ T Tz LK INBOUND /'USE' 20O
e L3555 = Yy = 589

_C.. TOTAL_ < TATionN LoAD o
8‘7 rl1200 = \"(8"{

PMTxm< -
A. PEAK ENTRAINING - 4 MISSED HEADWAY. AccuM,
|66 + 2V6 = Hg2

B. ik LoAD CownTRIBUTIONS!
ol uTBowuND

2HG x Y L\
2. LUNK 1NRouND P VSE 1Z00
L O x Yy T L8 -
C, ToTAL STATION LoAD
o H82 +\2.00 = 682
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STATION . _::’—\-g = =A X / Peye=R v Y

OceuPAmT LoAD - F/Lg CRATERR |A
_.__\f\ehwiﬂv Ass OMED = MINS
YEAR LOoZO

e

AM PEAK .

A YeEAK ENTRAINING= H MISSED g;raﬁvwm Accum,
T 292+ b)) x B8/ISTE

T8 Uik LOAD CoNTRIBUTIONS

el LN L OUTROOUNTD

oA B\y <Yy = 260
e oo =
2. LIINK. 1N BoUNT P 220

S i e B 5329
ot "{‘m—f\u STATION, | LoAD .
T 501+ 1200 = 1701
PM PEAK '

A PEA\'\ J;:_h/TRA!NINC:\ -4 MISSED HMD\U&Y Acc umH,
(266 t506) =815 = 412

3. LH\!K' LoAD ToNTRIBUTIONS!
. i ©OuTRownN©D

3359 « Y = 566
UsE 20O
2. LitNK I NRouUND /
VAV~ Y = | & B

(. TotThAhw STATIoN LoAD
412+t 1200 = 1412



EMERGENCY EXIT CAPACITY

CALCULATION

/
CSTATION CAVREAX /BEVER Y
[
OCCUPANCY LOADYR. 2000 . | 7% 77 persons

EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE
. =

— S
STAIRS x S taes x5 eem= 215 peu
ESCALATORS \ x 2 imes x _2E ppu=_ 1O e
EMG. STAIRS y x Y otaes x 25 e = 250 peu

|/

“TOTAL (9 b peu

THRU FARE BARRIER

FARE GATES \ O x | 1aes x 5/ = 500 een
SERVICE GATES 2 x 2, LaES X B0 em= 200 M
EFG. GATES X LANES X PPM = . PPM

TOTAL [OO peu

FARE BARRIER TO SAFE AREA

STAIRS Py x 2 s x 25 eew= LLO pem
ESCALATORS <, x 2 wmes x 25 ppu= KO pem
EMG. STAIRS i x 2 umes x =5 = 1O0vee

TOTAL Hio PPM

MTA LIBRAR



L M I ADR
" R TR S
STATION EAVR. / Bom v 5 G : < .

YEAR = &0 = C—Au:“ T e,

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

\L R PERSONS - (4 (u S PPM= 2.(,% MINUTES

TEST #2

EVYACUATE 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 .63 MINUTES

PLATFORM TO

\ZE5 FEET + 200 FPM

CONCOURSE =T 2= \S FEET ¢+ O FPM =« 30 MINUTES
CONCOURSE TO
EARE BARRIER =T 3 = GSH FEET =« ZOOFPM =« 27  MINUTES

FARE BARRIER
e 57  MINUTES

TO SAFE AREA =T 4 T4 FEET : 2 oo FPM

TO GRADE T2 FEET 2T S FPM =T 5o MINUTES

oL =T = 211 Mo
ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.69  MINUTES 71 = 0.63 MINUTES

W1-T1 =208 - 0.63 | = 2-0!22 VTS

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR /. Eﬁ MIN. CAP;?%T_E Y

= 1787 PERSONS - { Z 80O PPM X 2,rg MINUTES) = .~/ PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY

= | 034 PERSONS ¢ 7OcoPPM = |, 4% MINUTES

W2-W1=])48 - 2.9 = C  MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= YD2Y PERSONS = HZ(C PPM = Z.H 7  MINUTES
(W3-wx) = ZH7 - 72679 = O  MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2 -W1) + (W 3-Wx}
2.0+ 200 + C + o) =[/.’7 Minutes




Mg HCADWAY

=TARD

TA - =< e ¢
STATION =20 / B.eue ) Il W s €2

L3P N AN
YEAR Ve G C..OMTWLJC,—‘L.UDER
TEST 1.

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

”

...-'-!N ?\j

WAITING TIME AT PLATFORM EXITS
W OCCUPANCY LOAD/EXIT CAPACITY
\ 7O\ PERSONS - ([, 5 PPM= 2.5 4 MINUTES

TEST #2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM 70 A
POINT OF SAFETY IN SIX MINUTES OR LESS.

HALKIN@ TIME FOR LOKGEST EXIT ROUTE

PLATFORM ST1= |25 FEET - 200FPM = _ .63 MINUTES
PLATFORM TO B

CONCOURSE =T 2= \S FEET+* SGFPM= (2O MINUTES
CONCOURSE TO — — —

FARE BARRIER =T 3 = S FEET : 200FPM = o L [ MINUTES
FARE BARRIER —

TO SAFE AREA =T 4 = | FEET « 200FPM = o %1  MINUTES
TO GRADE - T FEET 1 __ZoFPM =, 5T MINUTES
TOTAL =7 = = 2400 M IR UTE S

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.5 MINUTES T1 =0.62 MINTES

W1-T1 =256 -0.63 = 143 ..

ADDITIONAL WAITING TIME AT FAKE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR 22, 54 MIN. CAPACITY

= \70O! PERSONS - (7 PPM X 2, ZZ MINUTES) = G 8 5 PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY

= 085 PERSONS = 700 PPM = .4/ MINUTES

W2-W1=)Y -25¢ = O MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= GBS PERSONS - Y 2o PPM = Z.% MINUTES
(W3-Wx) = 2,25 - 2.56 = (O MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2Z-W1) + (W3-Wx)
2.0+ .63 + o + O = 4.0Y Minutes
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STATION F——A\QT:/iw(/ﬁAN’T/—\ MoONICA
OccvPamT LoAD - F/LE CRIATER 1A
HeADwWAY AsSUMED E
Y:—:AR 2000

A M PEAK -

MIN

A. PeAx. ENTRAINING-H MIeSED HeADWAY Accunm,
181 ¢+ 4HO8 = 595

B, . LINK LC-jAD "C,ot\.l Y FE- \'Bk.ﬁi tONS .. S
e, LN DUTRouND
L e xq = 2 177

- B _
D2, LINK  INBOUND I sz - 200
. 23bb x Y F 592

T ToTAL  STATIoN LoAD | I
5%5’#\1@@= . \’ch -

L s e 4

PM PEAK

A, PEAK ENTRAINING - 4 MSSED HEADWAY AccuH,.
256 + 328 = E5gY

RB. ik LoaD ConNTRIBUTIONS.
Ll ©QuTBROLUND
224G x Y = 562

< -
2. LUNK 1 NRouND Ve VSE 1220
A5G <V = 2329

C. ToTAL STATION LOoAD
[ | 584 + 1200 = e
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STATION | TAIRFAX /SAN‘T’/-‘ MON YA

. OceuPANT LoAD - F/u: CRATER IA
\—-\EADWRY ASSUMED = M N
. X=AR L0020 B
AM PEAK -
AL YeAw L;J\-lTP\AlN![\l - ’-l MIS SED _ HEAD WAY Accom,
e (299 v 653) B 508 _

- Ln\u& LOAD C,ot\i”T‘R\'BJT-oNS

L LiNK. OUTRoUNTD

e L B B T - /"l - 25—3 S

' ~
,‘L._,___._...Z_ oL e e e e . ) .- u.ﬂDE ['Z—OD

o LN 1r\1§ouN\‘>
... . =28sr

5%1/

T ToTAL. STATION | LoAD.

~§9%+\2cm3: V70g”‘

WPMmeK

A. PeEAaK ENTRAINING ; Mrzsa) HCAD\AJF\“H Acc uH.

(HIC +52H) -

B. ik Loap CowTRIBUTIONS!
Lol C’Du*ﬁ%o OND ,
2598 = /1T SiH

2. Lll\iK N RounND S
|1 529 « V1 = 219

(, ToTAW STATION  Loal>
HS9+ 200= 639

JE = |2 00O



FIGURE 2-1
EMERGENCY EXIT CAPACITY
CALCULATION

| — - ;f , A J," —
TATION EAR TAK [SANTA LA A A

OCCUPAHCY LOAD YR 2ooo < \ 195 PERSONS

EYIT LAHES AND CAPACITY PROVIDED -

PLATFORM TO- CONCOURSE

STAIRS L « Zimes x 35  reu- 21 ppi
ESCALATORS ol « 2 umes  x RE  em= 14O eer
EMG. STAIRS s v N mes xRS e =LBO PR

o | L3O pew

f’ :
. THRU FARE BARRIER

FARE GATES O x | LANES X S50 pru= 506 pri
SERVICE GATES e v 2 LanEs xS0 pru=_200 PPM
© EMG. GATES X LANES . X PPM = PPM
TOTAL - e 1O reH
FARE BARRIER TO SAFE AREA
STAIRS - 2, . 2 s x 35 = <00 ped
ESCALATORS oo « Zimes x 35 eem=_1H O peu
€45, STAIRS | - x 2 lmEs X 35 ppu= 1D pei
. . J
TOTAL 420 ppy



23 MmN HEADWAY
’ 7 et G
STATIONFA'\K A TR MoN A Z = AL IR <
YEAR "L OO
TEST 1.

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

WATTING TIME AT PLATFORM EXITS
W OCCUPANCY LOAD/EXIT CAPACITY
\T95PERSONS - 52 PPM= 2..85 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 ) .62 mmnuTes
PLATFORM TO —
CONCOURSE =T 2 liss FEET = 5> FPM
CONCOURSE TO
FARE BARRIER =T 3 = 54 FEET
FARE BARRIER
" TO SAFE AREA =T 4

TO GRADE

\Z 5 FEET

2o FPM

.20 MINUTES

» 2] MINUTES

HY MINUTES
1. OO MINUTES

Q,(o]"l LA,

Zo0 FPM

_DYFEET - 200 PR
SOFEET ¢ _SOFPM

non

TOTAL =T =

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.Q5  MINUTES T1 = O,672 MINUTES
W1-T1 =2,85-0.63 =2 A" ww,

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
- OCCUPANT LOAD - EMERGENCY STAIR Z 65 MIN. CAPACI%Y_}

I"75 5 PERSONS - (2850 PPM X 7, & sMINUTES) = § PERSONS
7 = CONCOURSE OCCWLOAD/GKTE%:PACITY

§G 7] PERSONS = 7O O PPM = | 4 3 MINUTES
W2 -W1=)+3 -2.85 = ¢ MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS

n = 9

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= 987 PpERsONS + 42O pPM = 2,33 MINUTES
(M3-Wx) = 2,38 - 2.5 = o MINUTES

TOTAL EXIT TIME

=T + (W1 -T1) + (W2-HT) + (W3-Wx) o
= 2.4 +_2.22 ¢ O + o~ =450 Minutes




A SN o
Z ESTAIRS
STATION T AR / < AN M o N A 2 ES CA i ATV 0w T
YEAR Vel Coopimmirtia ENCY

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

WAITING TIME AT PLATFORM EXITS
Wl OCCUPANCY LOAD/EXIT CAPACITY
VTORPERSONS - 620 PPM= 2 .12, 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.

HAL-KIP‘JE TIME FOR LONGEST EXIT ROUTE

PLATFORM =T 1 =125 FEET - Zoo FPM = . (93 MINYTES
PLATFORM TO
CONCOURSE =T 2= \5 FEET = SO FPM= .30 MINUTES

CONCOURSE TO

FARE BARRIER =T 3 = 5+ FEET + 200 FPM = A ] MINUTES
FARE BARRIER — — —
TO SAFE AREA =T 4 = SR FEET ¢ 200 FPM JHH MINUTES

TO GRADE So FEET = SO FPH

TOTAL =T = = ;E EL‘ M 1RO

ADDITIONAL WAITING TIME AT PLATFORM EXITS
w1 =212 MINUTES 71 = O.L% MINUTES
W1 -T1 =274 -0.02 2.09 M 1A
ADDITIONAL WAITING TIME AT FARE BARRIER

. O MINUTES

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR Z.7Z MIN. CAPACITY

= \T0% PERSONS - { 280 PPM X = .72 MINUTES) = 7 &f 7 PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GETE CAPACITY -

= G4/ 7 PERSONS = 7o PPM = {, 35 MINUTES

W2-W1=J35 -2.72 = (> MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
j /.
= 8477 PERSONS : H2O pPPM = Z.Z20  MINUTES

W3-Wx) = 2.26 -2.72 = O MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2-W1) + (W 3-W x)
.64+ 20N + o + o = LfJ_}l Minutes
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STATION gur\JSETI/LA MBreA
OceuPan—T LoAD - F/LS CRIUTER A

HeADwAY A UMED 22 MIN
YEAR L0009

AN PEAK -

A PeEAR.  ENTRAINING - Y MISSED HeApwAt Accum,
TL+ 299 = 20O

8. LiNK LOAD ConTR ;—émoms”{””' I
e . L, L. CUTRoUND

~ T 482 x Vg = L{é .
’/. T 20 LN INBOUNTS USC zeo -
2205 x4 o= 5‘52

e ToTAL STATIoN  LoAD, A___'_l_;'
I ’5’70+lzoo— k::p =N

- T T

P PEAK

A PeEAw ENTRAINING - Y_MISSED HEADWAY AccuH.
lhq ~ \96= 315

B. hink LoaD CowTRIBUTIONS!
L o ©uT RO OUND
ANBH x a0 = 534

= \ZOo0
2. lLUiNK I nNRouND s VSE
2O = VA = 202

—

C, V& U AT = (A’T—[ON L\OP\D
‘;. 1 |5--t' 2@@ = VoS

.:;,{

Q1
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STATION | 6&)&\\‘:(;’*”/-—& Thioe A

OceuranNT™ LoAD = F/L"S CRAVTER |A
HeapwAY ALSUHMED =z M N
YeAR 2022

AM PEAK -

AL YeAw L_J\ETRP\H\S [\le\ H MISSED

eADWAY A .
(113 15' = | & we

B. LinNKk LOAD ConNTRIBUTIONS:

1. Ly CUuUTRouND

\g12 x /7= 2AD
: Js e |2 o0 -
2. LitnNK I NRouND /

25279 Yy < 505

T TovAL STTATIoN,  LoAD - R
B e+ 1220 = (516 .

. B

PM PEAK

A PerA t_?\fT'RAlNIN - MIESED HEADWAY AccuH.
(\BF + 3\3) > 8/!3 = 263

R. lindk LA ConNTRIBUTIONS!
| A QK{TSOUND

THISx Y1 = H8 8
-
2 LINK  INBopnD _VsE lZzee
V 25y x /1 = | B 5
C, ToTAW STATIoN  LoaD
2623 Y1200 = [HES



EMERGENCY EXIT CAPACITY

CALCULATICON

STATION SSUNE ETT/ LA BrEA

OCCUPANCY LOAD Yo 2207 \ S T¢D  PERSOKS

EXIT LANES ARD CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS 3 x 5 tmes x 25 eem=3\ES e
ESCALATORS \ x 2 1aes x 25 eem=_ 1O pen
EMG. STAIRS 2. x K otmes x 25 =220 peu
TOTAL i:; b.E? PPM
THRU FARE BARRIER
FARE GATES |\ © X | LANES X 7/ peM= 00 PPM
SERVICE GATES > X Z LMES X S0 pem= Z200) PPM
EMG. GATES X LANES X PPM = - PPM
TOTAL PPM
FARE BARRIER TO SAFE AREA
STAIRS 2 x 2 LmEs X =8 pem= 21D rem
ESCALATORS g X 2 LanEs X <5 epu= 1“7 pem
EMG. STAIRS | x Z Lmes x 35 eem=_ 72 eeM

TOTAL _ ;”f' 'ZO PPM

MTA LIBRARY



2E My HEeADWAY

2 STAIRS
STATIONSU\\ISET/LA BRZA | EschAnaT ol
YEAR 2000

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
= \S ¢ PERSONS - {5 65 PPM= 20,37 MINUTES
TEST #2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TQ A
POINT OF SAFETY IN SIX MINUTES OR LESS.

WALKING TIME FOR LONGEST EXIT ROUTE

PLATFORM =T 1
PLATFORM TO

62 vnuTES

1| 2% FEET = 20O FPM

CONCOURSE =T 2= 15 FEET - S50 FpM = .30  MINUTES
CONCOURSE TO

FARE BARRIER =T 3 = 5+ FEET < 200FM = . 27 MINUTES
FARE BARRIER - -

TO SAFE AREA =T 4 = % FEET = 24O FPM = o "l“'f MINUTES
TO GRADE =25 FEET =+ _ & FPM = T MINUTES
TOTAL =T = = 2. s

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.3 MINUTES T1 - O.b3  MINUTES
W1-T1 = 2.37 - 0.63 LLTH v

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LDAD - EMERGENCY STAIR <, %1 MIN. CAPACITY

= |5 10 PERSONS - (280> PPM X 2,27 MIRUTES) = O /  PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY

= GO PERSONS = 7OOPPM = |, L0 MINUTES

W2-WT1=120- 231 = @) MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
- G077 eersoNs : H20O M = Z.16  MINUTES
(W3-Wx) = Z.dh -222T = O MINUTES
TOTAL EXIT TIME

T + (W1 -T1) + (W2-W1) + (W 3-¥Wx)
2.4 + 4 + o + -~ = 2P Minutes




2 Mind LA KW A
A S
s ALATO (Ra

— UQ

STATION SumeeT /LA BREA
YEAR  \. & CoraTilySes?

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 \ PERSONS -~ 5 PPM= 2.7 8 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 =125 FEET = 250 FPM . b2 MINUTES
PLATFORM TO — —

CONCOURSE =T 2
CONCOURSE TO

FARE BARRIER =T 3
FARE BARRIER

70 SAFE AREA =T 4

TO GRADE

» 20 MINUTES

2T MIwUTES

\ S FEET ¢+ 5S¢ FPM

SH FEET ¢ ZOOFPM

RBFEET < 2 XDFPM _ e mInuTES
TG FEET + 5 SFPM . SO MINUTES

TOTAL =T = = 1.\L.\ Moy
ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.0%9  MINUTES T1 = O.63 MINUTES
W1-T1 =228 -0.63 - 1.5 nw.

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR Z,Z8 MIN. CAPACITY

= | Cl( PERSONS - {(za(> PPM X 2, 7& MINUTES) =R T8  PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY —_—

=B 7€ PERSONS = ToO PPM = [ Z6 MINUTES

W2-W1=)26-2.28 = O MINUTES

ADDITIONAL WAITING TIME AT CONCOURSE EXITS
W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
- Q78 PERSONS : Y2~ PPM = Z.0F  MINUTES
(W3-Wx) = 2,09 -2.28 = (O  MINUTES

TOTAL EXIT TIME

-T1) + (W2-W1) + (W 3-Wx)
= + ) + - = 2.79 Minutes

LI}
8
—
i
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TAMS s

Job No. Sheet of _

Project

Date

. Subject By

Ch'k. by

STATLION - %u_x LOTOLS / C evusng A
PATRoONAGE DATA: YEAR Zooo
AM PeEAK \5 Min

TLOPM O PEAK IS MINL L

. - \1a4
- ’ N . I
: 0 = oD CRSED oome) = == _ -



— o A
TAMS /7

Job No. e . Sheet of

Project

Date

Subject

By

MR OAENCY  ExiTindln AsALYS (S

Ch'k. by

cTATION | _ Hotorwoon /| Canuenaa

OceoPanNT LoAD -~ :/Lf; CRAVTER A
\

HEeADWAY AssOMED Bz M

YEAR _zood

AN PEAK

A, Peaw ENTRAINING - M ME&SEY HeApwAa! Accum,
: ' A=

2. LiNK LOAD ConNTRIBUTIONS:
1. Linid, OuTRouND

127 = V4 = 199 \ '
5 _ O - s
7. LINK INBouND / =eE o
zuwT kY4 = =zZ9
. ToTAL < TATIoN LoAD ]
LIS +1Z00 = \,§IS
PM PEAK _
A PEAK ENTRAINING - ¥ MISED HEADWAY AccuH.
405
B. hink Loap ConNTRIBRUTIONS.
Ll 2uTROWUND
a3« V4 = SAEN
2 LINK NRounD /e
Aix Ve = 38

(. ToTAL STATION  LoAD

AOT + 1> = 1@’:—3



STATION - uou_\f w::;oc>/ Cavu= Nt A
PATRONAGE TDATA: YEAR 202b

AM FPeEAK 5 Mol

I 2388
036
) —_—
( ) ) L
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T Y
e

\Cbbk

2870

1
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TAMS

Job Na.

Sheet of‘
Project Date
Subject By
EM\:R (“\EM CY E,Kl’_r_“\lCﬂ ANAL___VS{ < Ch'k. by
STATION uou:(m:@ / AFSETET=SNY-NN
OceurPanT LoAD - F/Lé CRAUTE R IA
HeADwWAY AsSSUMED < M N
Y=AR _20E20
A M PEAK
A.

PeAk, ENTRAINING = MISSED HEAPWAY Accum,
2B w Pl = BTl

2. LiNK LOAD CoNTRIBUTIONS:
1. [IEEANATLY OUuUTRouNTD

275 X \f—-( = \B 2 _ )
, \ Z,O’_’J L
2. LINK INBoOUND 4 o _
. ~z8% % Y = B4

T ToTAL _STATIoN LoAD . .
L =S -\ = V326 o A
—t et
'PM TEAK L

A, PL—J—\V\ CENTRAINING - 4 MISSED HEADWASY. AccuH,
LLS K S/l::- = 54:‘(9

B Nk Loar ConTRIBUTIONS!
L LK 0 TROWOND

RS =7 = 45|
P ANZOG
2. LiNK INRounND 4
2286 x Y7 = 4B4

(. ToTA- <STATION L OADS

AL+ LTODO S VRAG



EMERGENCY EXIT CAPACITY
CALCULATION

STATION Hc)u_;{wooD CAH VENCH A

T

ocCUPANCY L0AD YR, 2ocsc> @ | B 1S PERSONS
EXIT LANES AND CAPACITY PROVIDED

PLATFORM 7O CONCOURSE

STAIRS A X A LaNES X B5 peM= J1(O  PPM
ESCALATORS - X 4 LANES X D5 ppm= | HO  pPM
EMG. STAIRS 2 x H Laes x 2B5  ppw= 2B eeM

TOTAL é 50 PPM

THRU FARE BARRIER

FARE GATES \ O x )\ LANES X O P = SO PPM
SERVICE GATES 2 X o LANES X S5O = 200 PPM
EMG. GATES X LANES X PPM = - PPM
TOTAL 1o ) _PPM
FARE BARRIER TO SAFE AREA
STAIRS 2 X 2 aes x 25 M= 2170 PPu
ESCALATORS 2 X 2 LmES X 25 epu= | peM
EMG. STAIRS ) X 2. Laes  x RS ppM=_ T PPM

TOTAL | {20 eeu



2 E o HeAUDwaAY
, L STARS
3;:;10'4_,\-ionggfwoof}/i"\“’-“}’- SR lS 2 LSCAWATORS

TEST 1.
EVACUATE STATION DCCUPAMNT LOAD FROM STATIDN PLATFORM({S) IN FDUR MINUTES OR LESS.

WAITING TIME AT PLATFORM EXITS

W OCCUPANCY LOAD/EXIT CAPACITY

\ 2\5 PERSONS - (L0 PPl= 2, B3 MINUTES

RN S

Hon

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
125 FEET = 200 FPM

\5 FEET ¢+ SO FPM
CY FEET = 200 FPM

(.63 MINUTES
.20 MINUTES

PLATFORM =T 1
PLATFORM TO
CONCOURSE =T 2
CONCOURSE TO
FARE BARRIER =T 3
FARE BARRIER

.27 MINUTES

TO SAFE AREA =T 4 = loo‘! FEET +: 200 FPM = -55 MINUTES
TO GRADE = 22 FEET =+ EOFPM = . (-~ MINUTES
TOTAL =T = = DL. 30‘) Y

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 28RS MINUTES T1 =0.63  MINUTES
' )
W1l -T1 =2-9\q 'Ou(ﬂ?-" =2\’2’6__ [P
ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= OCCUPANT LOAD - EMERGENCY STAIR 2.89 MIN. ERO

= | 315 PERSONS - (220 PPM X 2 ,6& MINUTES) = | OO PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/G%Tf_E_I EPACITY

= (DO, PERSONS + 700 PPM = [ 49 MINUTES

W2-W1=144-2.%9 = O MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
- \OCG PERSONS =+ H 20O peM = 2.40 MINUTES
(W3-Wx) = 2.HD - Z2.89 = O MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2-W1) + (W3-Wx) )
2,39 + 2.26 + ~ + o = 4,65 Minutes




ol MRS HO AL W
2 “"“f-\ = 5
YEAR \. G  ComnTulc-onCY

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

WAITING TIME AT PLATFORM EXITS

Wt OCCUPANCY LOAD/EXIT CAPACITY

\ 12 PERSONS - &30 PPM= L 77+ MINUTES

TEST #2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT OGN THE PLATFORM TO A
POINT OF SAFETY IN SIX MINUTES OR LESS.

WALKING TIME FOR LONGEST EXIT ROUTE
63 mrnuTes

PLATFORM =T 1 =\25 FEET + 200 FPM
PLATFORM TO
CONCOURSE =T2=_\5 FEET: S5O FPM

CONCOURSE TO
BSH FEET « 200 FPM

. 20 MINUTES

FARE BARRIER =T 3 .27 MINUTES
FARE BARRIER . — -

TO SAFE AREA =T 4 = |OQ FEET = 200 FpM .SE MINUTES
TO GRADE XL FEET ¢ _BOOFPM = . e MINUTES

TOTAL =T = = 1_’5% W

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 =214  MINUTES T1 =, 62 MINUTES
W1-71 =204 -0.63 =2\

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
= OCCUPANT LOAD - EMERGENCY STAIR 2,74 MIN. CAP&CITYQ
PERSONS - (2 80 PPM X 2,74 MINUTES) S PERSONS
= CONCOURSE OCCUPANT LOAD/GATE CAPACITY
S 5% PERSONS = 70O PPM = |, 3 MINUTES

wz-w1=i,59’-;.74 = O MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
= b : =
= 859 PERSONS = H 20 PPM 2.4 29 MINUTES
W3-ux) = 229 -2.7¢ = O MINUTES
TOTAL EXIT TIME

T +{(W1-T1) + (W2 -W1) + (W3-Wx)
.33+ 2\ + o + ) = L{.E.Ob-h'nutes
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OceuPAaANT LoAD - F/LS CRAUTER|IA
HeADWAY AssOMED Z MmN
YEAR Z90ZO

AM PEAK -

A. FPeAw. ENTRAINING=H MISSED S\SA WAY Accum,
| (228 + 1531) = 8/15“

"8 LINK LOAD ConNTRIBUTIONS:
1. LinNWK OuTRoulND

: - lO0GqOo = Yq = \ 576
. 2. LiINK INBouND /uSC 2o &
| 21271 >x Y1+ BOL-I

T ToTAL STATIoN L oA
A7+ 1200 = ;2. 9—7

PM PEAK

A, PeEaw t_NFFRAiNINCﬂ MISSED HEADWAY AccuH,

(2958 *+657) - 3/5- ST

B. hink Loap ConTRIBUITIONS.
L s @u*rBowND

2370 v /71 T 11O
2. LiNK N RBounND /\)SE \ZOO_
GHB <~ Y7 = 135

C, ToTAL STATION  LoAD
. S/ T l2e 0= 177 1



EMERGENCY EXIT CAPACITY

CALCULATION

CsTamion \ )aiv R AL CeTY
OCCUPANCY LOAD Y 2O Z (% PERSONS

EXIT LANES AND CAPACITY PROVIDED

PLATFORM TO CONCOURSE

STAIRS ol x 4 imes x 25 ppu= 21D pem

ESCALATORS ) x 7) waEs x2S pem=_| KO ppM

EMG. STAIRS oy X H LAES X A5 ppM= 2R ppM
TOTAL @30 PPM
THRU FARE BARRIER

FARE GATES 1O x \ 1aes x 57 eem= 500 pem

SERVICE GATES 2 x 2 Lmes x 5¢) pem= 20O P

EMG. GATES X LANES X PPM = . PPM

TOTAL 70O Py
FARE BARRIER TO SAFE AREA

r—

STAIRS o x B s x 25 eem- 2205 pem

ESCALATORS ) x A LmEs  x A5 eem= | YD peM

EMG. STAIRS | x L iaes  x 3E eem=_ 7O pem

TOTAL % PPM



Sm o LR SUW S
L ETAIRL

STATION UnweRSAL S TY RN AT ORE

YEAR 2 OO

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

Q_SE;SPERSONS - LRCPPM= Z.77(, 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 =T1 =125 FEET 2 200FfPM = 63 MINUTES
PLATFORM TO - -

CONCOURSE =T 2 = \5 FEET : SO FPM = .20 MINUTES
CONCOURSE TO

FARE BARRIER =T 3 = 5= FEET = 200 FPM = AT mINuTES
FARE BARRIER

TO SAFE AREA =T 4 = E—’-}Z FEET + ZOOFPM = "{ | MINUTES
TO GRADE = L ZFEET ¢+ GoFPM = . O  MINUTES
TOTAL =T = = g_g j A .

ADDITIONAL WAITING TIME AT PLATFORM EXITS

W1 = 2.7( MINUTES 11 =0.63 uwres

W1-T1 =3.7G-O.é2' =313 .

ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE
= QCCUPANT LOAD - EMERGENCY STAIR 7é MIN. CAPACé{Y

= 226 EPERSONS - (280> PPM X "“*WHUTES) PERSONS
W Z_= CONCOURSE 0CC 0AD/GATE CAPACITY
= 131L, PERSONS % 70O PPM = |, 25 MINUTES
W2-W1=1e%- 316 = O MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS
W3 =  CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
12\l pErsONS ¢ F20  peM = B \H miwtEes
(W3 -Wx) = S04 - 3,74 = 0 MINUTES

TOTAL EXIT TIME

T + (W1 -T1) + (W2 -W1) + (W 3-W x)
2.0L7 + 3INR + @) + M = 5. 80 Minutes




o WA e AT W A

Lan . e b s
[ TN r""\‘ LR -
STATION Unw i he vy L sCAL ATORS,

YEAR \ e (n C O Tt ya MY

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

WAITING TIME AT PLATFORM EXITS

Wl OCCUPANCY LOAD/EXIT CAPACITY

2\ 4] PERSONS - 5 O PPM= 3 4% 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 ST1=\2C FEET = 200 FPM = o2 MINUTES
PLATFORM TO e — N
CONCOURSE =T 2= \S FEET: SoFPM = 20 MINUTES

CONCOURSE TO

FARE BARRIER =T 3 = 5M FEET 220 FPM = o« 2] MINUTES
FARE BARRIER —
TO SAFE AREA =T 4 = &7 FEET = 20O FPM M MINUTES

n u
non

TO GRADE 45 % FEET = S OFPM

1 .00 MINUTES

TOTAL =T = = .67 M,

ADDITIONAL WAITING TIME AT PLATFORM EXITS
W1 = 3,59 MINUTES T1 =O.62 MINUTES
W1-T1 =249 -0.53 =286 i,
ADDITIONAL WAITING TIME AT FARE BARRIER

OCCUPANT LOAD AT CONCOURSE

= QCCUPANT LOAD ~ EMERGENCY STAIR.Z.49 MIN. CAPACITY

= 216" PERSONS - (250 PPM X 3,46 MINUTES) = | 2 Z (O PERSONS
W 7 = CONCOURSE OCCUPANT LOAD/GATE CAPACITY -

= 172 (D PERSONS = 700 PPM = 1[]5 MINUTES

W2-W1=175-23,49 = ¢ MINUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS

W3 = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY

= 12720 PERSONS = H 2,  PPM = 2.9 (  MINUTES

W3-wx) = 29 - 2,49 - MINUTES

TOTAL EXIT TIME

T +(WT-T1) + (HW2-H1) + (W3Wx)
2.7 + 2805 + O + D = £.52 Minutes
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FIGURE 2 -1
EMERGENCY EXIT CAPACITY -
CALCULATION

(
STATION 7\/@({7*4 )fl.OLuw WO 2

OCCUPENCY LOAD YR Jooo 7579 FERSONS

EX1T LANES AND CAPACITY PROVIDED

DLATFORM TO- CONCOURSE

STAIRS zZ « 2 (s x BZ  eem= 210 eeu
ESCALATORS 2 v 2 Laes x5 eu= MO e
EMG. STAIRS 2. « 4 mes x2S e =250 ppM
. TOTAL ' - 63O ey
@ THRU ‘FARE- BARRIER | ‘
FARE GATES 1o x \ es x SO e 5o PPH
SERVICE GATES 7 x 2umEs x SO p= 200 P
~ EMG. GATES X LANES X PPM = PPM
FARE BARRIER TO SAFE AREA c | =
STAIRS - 2 x 2 LANES X 25 epm= 210 e
. A —=7
ESCALATORS Z y 2 LaNES X =25 epm= T4O ped
cv. STAIRS __ \ - X 2 ames  x _B5 eeu=_ T PP
TOTAL | ' A 70 pou



FIGURE 2 -2 ™o, oL YwoolD

CVACUATE STATIUN DCCUPANT LOAD FROM STATION PLATFORM(S) IN FOUR 5 S

M1nuTES OR LESS. , . ] 2 M) HEL S
: o A

wAITING TIME AT PLATFORM EXITS 5 <TAIRS

OCCUPANCY LOAD/EXIT CAPACITY
7520 PERSONS + (20 PP = .03 MIKUTES

TEST 7 2

EVACUATE STATION OCCUPANT LOAD FROM THE MOST REMOTE POINT ON THE PLATFORM TO
A POINT Or SAFETY IN SIX MINUTES OR LESS. )

WALKING TLME FOR LCONGEST EXIT ROUTE
0‘63 Minutes

PLATFORM =T, = \25 FEET + 200 FPM =
PLAT. TO — T = R
CONCOURSE = T, = 1S FELT + 5O FPM = _ - 20 Minutes

CONCOURSE TO
FARE BARRIER T3

4 FEET + Zoo FPH = e 27 Minutes

'FARE BARRIER - o
) -L/L/- Minutes -

TO SAFE AREA T, = 28 FEET + 200 FPM;= =

To CReok ¢ Eq . SO :

. ToTAL . =T = 2.3 mnwTEs
© AODITIONAL WAITING. TIME AT PLATFORH EXITS |
Wy o= HOZ MINTES Ty - 0,63 MINTES D

(=T = 4,02 - O. 63 + = 3.39 uImwTES
ADDITIONAL WAITING TIME Al FAXE BARRIER - |

' ' — O

OCCUPANT LOAD AT CONCOURSE - T ]

= OCCUPANT 'LOAD - EZMERGENCY STAIR ! &4~ MIN. CAPACITY# T
=75 79PERSONS - (280 PPMM X4 MINUTES) = | YOS  PERSONS

W, = CONCOURSE OCCUPANT LOAD/GATE CAPACITY
- =“ |{ 04 PERSONS® 700 PPM =7 O MIKUTES . = =

—ree—

G, -H) = 2.0l - 402 = o MIRUTES
ADDITIONAL WAITING TIME AT CONCOURSE EXITS : T L
Wy = -CONCOURSE OCCUPANT LOAD/EXIT CAPACITY - e
= 14OH  persons -+ 420 Pt = 2,35 minuTES
o (Wy - W) = 235 - 4.02 - _ o MINUTES

TOTAL EXIT TIME
T + (W -T,) R (70" T IR S
S Ml lleg 2 1 =
2.5 + . % ) + (g = 5. 71 Minutes




AUDITIORAL WAITING TIME Al FARE BARRIER

FIGURE 2 -2 (00 Mol WU L
TEST 1. [ 6 ComwT G Lrdl i

vhcumf STATION OCCUFANT LOAD FROM STATION PLATFORM(S) IN FOUR z Min HEADWAY
l\.T b DQ LESS ' o
T Z SC’O

uaTTTNG TIME AT PLATFORM EXITS 7 STRRS

OCCUPANCY LOAD/EXIT CAPACITY
2325 PERSONS + 630 PP = % _Z,7) HMINUTES

TEST # 2

EVACUATE STATION OCCUPANRT LDAD FROM THE MOST REMOTE POINT ON THE PLATFORM 10
L POINT OF SAFETY IN SIX MINUTES OR LESS. )

KALKING .T.LHE ‘FOR LONGEST EXIT ROUTE

° 63 Minutes

PLATFORM = T, = \2 5 FEET : 20 COFPM =
PLAT. TO : | - R
CONCOURSE = T, = !5 FELT+ SO FPM=__ .50 Minutes

CONCOURSE TO
FARE BARRIER T3

54 FEET + ZoO PP .27 Minutes

FARE BARRIER | S o, .
TO SAFE AREA T, = _B& FEET + 200 FPM = 14 winutes -
. To GRADE 24 . S50 T 68 '

CTOTAL =.T.-= 2,32 MINUTES -

-

ADDITIOM\L JATTING TIME AT PLATFORM EXITS - - e : .
.21 MiwTEs T, s .63 minTes - s '
2 T,) = 3L -0.65 -2 3.08 wWInuTES

W 1

(o

3.
OCCUPANT LOAD AT CONCCURSE - T
= OCCUPANT LOAD - EMERGENCY smmj; MIN. CAPACITY
. =za PEKSONS - {2806 PPM X 4 MINUTES) = \26 77 PERSONS
W, = CONCOURSE OCCOPENT LOAD/GATE CAPACITY  —
. =£1,2.9 77 PERSONS:_70 O PPM = |. B6 MINUTES.

(4 - W) | 86 - 3. = Q '“MII’"UTES
+DDITIONAL WAITING TIME AT CONCOURSE EXITS ' ‘
Wy = CONCOURSE OCCUPANT LOAD/EXIT CAPACITY
.= A2G%T] PERSONS 420 e = 3 O? MINUTES
'_(u3 - = 2,09 - 2,71 2 MINUTES

TOTAL EXIT TIME
T. + (w -T,) + (u MLy (W -w) ,
1 2 1 3 _
2.31 3 8 + ™ + - 5»‘,7/0 Minutes
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APPENDIX E




April 21, 1983

. . {Revised}
NORMAL EXITING
PATRONAGE AMD VERTICAL DEVICE CAPACITY
3-1/2 Min. Headway

PATRONAGE VERTICAL PEAK DESIGN LOAD STAIR ESCALATOR

STATION PEAK HOUR CIRCULATION 3-1/2 MIN HEADWAY - 2000 . CAPACITY CAPACITY

"WORST CASE' ELEMENTS 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 7,000
5th/Hi1] 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 30 510 462 500
Wil/Yermont 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 L1 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
Hol1/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
H. Hollywood 5,058 8,093 2 2 148 224 372 462 500



=

April 21,"I!

(Revised)
NORMAL EXITING
PATRONAGE AND YERTICAL DEVICE CAPACITY
2 Min., Headway
PATRONAGE YERTICAL PEAK DESIGN LOAD STAIR ESCALATOR
STATION PEAK HOUR CIRCULATION 2 MIN HEADWAY - 2020 CAPACITY CAPACITY
"WORST CASE' ELEMENTS 2 MIN 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 20N 366 567 528 600
5th/Hi11 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 M9 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 3N 379 680 396 450
Fair/Beverly 2,774 4,439 3 1 110 128 238 396 150
Fair/Santa Monica 3,530 5,648 2 2 136 167 303 264 300
Sunset/LaBrea 2,039 3,263 3 1 84 9N 175 396 150
Ho11/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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