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3.3.38 Radiant Pave] Index (I). The product of the flame
spread factor (F,) and the heat evolution factor (Q,). as deter-
mined jn ASTM E 162.

3.3.39 Replace in Kind. As applied Lo vehicles and facilives,
to furnish with new parts or equipment of the same Lype bul
not necessarily of identical design.

3.3.40 Reorofit.  As applied 1o vehicles and facilities, to fur-
nish with new parts or equipment to constitute a deliberate
modification of the original design (as contrasted with an
overhaul or a replacement in kind).

3.3.41 Smoke Obscuration. The reduction of light wansmis-
sion by smoke, as measured by light attenuation. (271:3.3)

3.3.42 Specific Extinction Area. A measure of smoke aobscura-
tion potential per unit mass burng, determined as the product
of the specific extincion coefficient and the volumetric mass
flow rate, divided by the mass loss race.

3.3.48 Specific Optcal Density (D,). The optcal density. as
measured in ASTM E 662, over unit path length within a
chamber of vnit volume, produced from a specimen of unit
surface area, that is irradiated by a heat flux of 2.5 W/em® for
a specified period of lime.

3.3.44 Station. Aplace designated for the purpose of loading
and unloading passengers, including patron service areas and
ancillary spaces associated with the same structure.

3.3.44.1 Enclosed Station. A station or portion thereof that
does not meet the definition of an open saton.

3.3.44.2 Open Station. Aswadon thatis constructed in such
amanner that it is open to the atmospherc, and smoke and
heat are allowed to disperse directly into the atmosphere.

3.3.45 Station Platform. The area of a station used primarily
for loading and unloading transit vehicle passengers.

3.3.46 Structure.

3.3.46.1 Elevated Structure. Any structure not othenvise
defined as a surface or underground structure.

3.3.46.2 Surfuce Structure. Any at-grade or unroofed struc-
ture other than an elevated or underground structure,

8.3.47 System, Sce 3.3.52.], Fixed Guideway Transit System,
or 3.3.52.2, Passenger Rail System.

3.3.48 Tenable Environment. An environment that permits
the seif-rescue of occupants for a specific period of time.

3.3.49 Total Fire Load. The total heat energy of all combus-
tibles available from the constituent materials of 4 certain fue)
package (units: joules or Blu). This can include a transil
and/or passenger rail vehicle(s). luggage. fuel. and/or way-
side facilities or structures.

3.3.50 Tourist, Scenic, Historic, or Excursion Operations. Rail-
road operations thal carry passengers, often using antiquated
equipment, with the conveyance of (he passengers to a par-
deular destination not being the principal purposc.

3.351 Trainway. That pordon of the guideway in which the
fixed guideway transit or passenger rail vehicles operate.

3.3.52 Transportation Systems.

3.3.52.1 Fixed Guideway Transit Systern. An electrified
transportation system, utllizing a fixed guideway. operating
on righl-ofwway for the mass movement of passengers

within a meuopolitan area, and consisting of its fixed
guideways, transit vehicles, and other rolling stock; power
system: buildings; maintenance facilides; sutions; transit
vehicle yard: and other stationary and movable apparatus,
equipment, appurtenances, and structures.

3.3.52.1.1 Automated Fixed Guideway Transit System. A
fixed guideway transil system that operates fully auto-
mated, driverless vehicles along an exclusive right-ofavay.

3.3.52.2 Passenger Rail System. A lransportation sysiem,
utilizing a rail guideway, operating on right-of-way for the
movement of passengers within and berwveen metropolitan
areas, and consisting of its rail guideways, passenger rail
vehicles, and other rolling stack; power systems; bujldings;
maintenance facilities; stalions; passenger rail vehicle yard;
and other stationary and movahle apparatus, equipment,
appurtenances, and structures,

3.3.53 Underground System. The system or Lhat part of the
system located beneath the surface of the carth or of the water.

Chapter 4 General

4.1 Characteristics of Fire Safety.

4.1.1 Fire safety an fixed guideway transit and passenger rail
systems shall be achieved through a composite of facility de-
sign, operating equipment, hardware, procedures, and soft-
ware subsystems that arc intcgrated to provide requirements
for the protection of life and property from the effects of fire.

4.1.2 The level of fire safety desired for the whole system shal)
be achieved by integrating the required levels for each sub-
systern.

4.2 Goal.

4.2.1 The goal of this standard is to provide an environment
for occupanis of (ixed guideway and passenger rail system ele-
ments that is safe from fire and similar 1o a practical excent
based on the following measures:

(1) Prowect occupants not intimate with the inital fire devel-
opment

(2) Maximize (he survivability of occupants intimate with the
initial fire development

4.2.2 This standard is prepared with the intent of providing
minimum requirements for those instances where noncom-
bustible materials (as defined in 3.3.29) are not used due to
other considerations in the design and construction of the
fixed guideway and passenger rail system elemenits.

4.3 Objectives.

4.3.1 Occupant Protection. Fixed guideway transit and passen-
ger rail systems shall be designed, constructed, and mainained
w protect occupants who are not intimate with the inival fire
development for the ime needed to evacuate or relocate them,
or defend such occupants in place during a fire or fire-relaled
emergency.

4.3.2 Structural Integrity. Structural integrity of stalons,
trainways, and vehicles shall be maintained [oy the dme
necded o cvacuate. relocate, or defend in place occupants
who are not intimate with the inital fire development.

4.3.3 Systems Effectiveness. Systems utilized to achieve goals
stated in Section 4.2 shall be cffective in miligating the hazard
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or condition for which they are being used, shall be reliablc.
shall be maintained to the level al which they were designed to
apcerate, and shall remain operational.

4.4 Assumption of a Single Fire Source. The protection meth-
" ads described in this standard shall assume a single fire
source.

Chapter 5 Stations

5.1 General.

5.1.1* Application. This chapter shall apply to all fixed guideway
transit and passenger rail stations whether they are entirely, or in
any part, below, at, or above grade.

5.1.2 Occupancy.

5.1.2.1 The primary purpose of a station shall be for the use
of the fixed guideway (ransit and passenger rail passengers
who normally stay in a station structure for a period of time no
longer than that necessary 10 wait for and enter a departing
transit or passenger rail vehicle or to exit the station after ar-
riving on an incoming transit or passenger rail vehicle.

5.1.2.2 Where contiguous commercial occupancies are in
common with the station, or where the stauon is imegrated
into a building the occupancy of which is neither for transit
nor (or passenger rail, special considerations beyond this stan-
dard shall be necessary.

5.1.2.3 A siation shall also be for the use of employecs whose
work assignments require their prescnce in the station suructures.

5.2 Constructdon.

5.2.1 Construction Materials. Building construction for all new
stations shall be not less than Type [- or Type II- or combinations
of Type - and Type Il-approved noncombustible construction
as defined in NFPA 220, as determined by an engineering analysis
of potenual fire expasure hazards to the structure.

5.2.2 Safeguards During Construction. During the course of
construction or major modification of any structure, provisions
of NFPA 241 shall apply.

5.2.3 Compartmentation and Fire Separation.

5.2.3.1 Stair and Escalator Enclosure. Stairs and escalators
regularly used by passengers shall not be required o be enclosed.

5.2.3.1.1 Such s1zirs and escalators shall be included in exit
capacity calculations as detailed in 5.5.3 and 5.5.4.

5.2.3.2 Ancillary Spaces. In all slations, fire resistance ratings of
separations between occupancies shall be established as required
by the Jocal building code in accordance with NFPA 251.

5.2.3.2.1 All power subsiations shall have a fire separation of
a1 least 3 hours from a}l other occupancies.

5.2.3.2.2 Electrical control rooms, auxiliary electrical roams,
and associated batlery rooms shall have a fire separation of at
least 2 hours from all other occupancies.

5.2.3.2.8 Trash rooms shall have a fire separation of at least
1 hour from all other occupancies.

5.2.3.2.4 Train control rooms and associated hattery rooims
shall have a fire separation of at least 2 hours from all other
occupancies.
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5.2.3.2.5 All public areas shall have a fire separation of at
least 2 hours from nonpublic areas.

5.2.3.8 Doors and Openings. Doors and other openings
through the separadons identified in 5.2.3.2, including 5.2.3.2.2
through 5.2.3.2.3, shall be protected by fire door assemblies hav-
ing a protection rating of 1% hours.

5.2.3.3.1 Power substations, identifiedt in 5.2.3.2.1, shall he
protecied by fire door assemblies having a protection rating of
3 houns.

5.2.3.4 Agents’ and Information Booths. Agents’ or informa-
tion booths shall be constructed of approved noncombustible
materials.

5.2.3.5 Fire Separation.

5.2.3.5.1* All station public areas shall have a f{ire separation
of at least 3 hours lrom all nontransit occupancies.

5.2.3.5.2 The fire scparation for stations shall be permitted o
be modified based on an engincering analysis of potential fire
exposure hazards.

5.2.3.6 Openings.

5.2.8.6.1 All openings (e.g., private enirances) from station
public areas 10 all nontransit occupancies shall be protecied
by approved fire-protective assemblies with an appropriate rat-
ing for the location in which they are installed.

5.2.3.6.2 Where a fire door is required 10 be open, one of the
following shall apply:

(1) The door shall be of the automatic closing type.

(2) The door shall be activated by listed smoke detectors.

(3) Where a scparate smoke barrier is provided, the opera-
tion shall be permitted 10 be by fusible links.

5.2.3.6.3 Fire doors shalt be installed in accordance with
NFPA 80.

5.2.4 Automatc Sprinkler System Requirements. Sce 5.7.3.

5.3 Ventilation. Emergency ventilation shall be provided in
enclased stations in accordance with Chapter 7.

5.4 Wiring Requirernents.

5.4.1 All wiring materials and installations within stations
other than for traction power shall conform to requirements
of NFPA 70 and, in additon, shall satisfy the requirements of
5.4.2 through 5.4.9.

5.4.2 Matcrials manufactured for use as conduits, raceways,
ducis, boxes, cabinets, equipment enclosures, and their sur-
face finish malerials shall be capable of being subjected Lo
temperatures up to 500°C (932°F) for 1 hour and shall not
support combustion under 1he same temperature condition.

5.4.2.1 Orher materials when encased in concrete shall be
acceplable.

5.4.3 All conductors shall be insulated. Ground wires shall be
permiaed to be bare.

5.4.3.1 All thicknesses of insulation and all thicknesses of
Jjackels shall conform 1o NFPA 70.

5.4.4 All insulations shall conform to Ardcle 310 of NFPA 70
and shall be moisture- and heat-resistant types carrying lem-
peratare ratings corresponding to the conditions of applica-
tion and in no case lower than 90°C (194°F).
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5.4.5 Wire and cable constructions intended for use in oper-
ating (rain signal circuits, power circuits (0 emergency lights,
and sa forth shall be listed as bheing vesistant to the spread of
fire and shall have reduced smoke emissions.

5.4.5.1 Cable shall be permitted 10 be listed in accordance
with any of the following methods:

(1) The cable does not spread five 1o the 1op of the tray in the
vertical-tray llame test in UL 1581, Section 1180, and the
cable exhibits a specific oplical density of smoke al 4 min-
ules into the test that does not exceed 200 (in the flaming
mode) or 75 (in the nonflaming mode), when tested in
accordance with ASTM F, 662,

(2) The cable cxhibits damage (char length) that does not
exceed 1.5 m (4.9 1) when the vertjcal flame test, with
¢ables in cable trays, is pedformed as described in CSA
€22.2 No. 0.3, and the cable exhibits a specific opucal
density of smoke at 4 minutes into the est that does not
exceed 200 (in the flaming mode) or 75 {in the non{lam-
ing mode), when tested in accordance with ASTM E 662,

(3) The cableislisted as a limited smoke cable (/1.8) by meeung
the cable damage height, 1oial smoke released, and peak
smoke release rate eriteria required when tesicd in the vert-
cal tray flame test in UL 1685. The following performance
¢riteria shall be met when esting according to UL 1683,

(a) When testing in the UL vertical tray flame expostre:
i. The cable damage heighcshall be less than 2.44 m
(8 f1) when measured from the botom of the
cable ray.
ii. The total smoke released shall not exceed 95 m*
(1023 fi*y.
iii. The peak smoke release rate shall nor excecd
0.23 m2/s (2.69 M*/s).
(b) Allernatively, when testing in the IEEE 1202 flame
exposurc:
i. The cable damage height shall he less than 1.5 m
(4.9 f1) when measured from the lower edge of the
bumer face.
it. The towl smoke released shall not exceed 150 m*
(J615 2.
iii. The peak smoke release rate shall not exceed
0.40 m*/s (4.3 f1*/s).

(4) The cable is listed as having fire-resistant characleristics
capable of preventing the carrying of fire from floor 1o
floor. by being capable of passing the requirements of
ANSI/UL 1666, and the cable cxhibits a specific optical
density of smake at 4 minules into the test that does not
exceed 200 (in the flaming mode) or 75 (in the nonflam-
ing mode), when tested in accordance with ASTM E 662.

(5) The cable is listed as having adequate fire-resistant and
low-smoke-producing characteristics. by having a flame
travel distance thac does not exceed 1.52 m (5 f0). gener-
aling a maximum peak optical density of smoke of 0.5 and
a maximum average optical deasity ol'smoke of ¢.15 when
tested in accordance with NFPA 262.

5.4.6 All conductors, except radio antennas, shall be enclosed
in their endrety in armor sheaths, conduits, or enclosed race-
ways, boxes, and cabinets except in ancillary areas or other non-
public areas.

5.4.6.1 Conductors in conduits or raceways shall be permit-
ted to be embedded in concrete or run in concrete electrical
duct banks, but they shall not be installed ¢xposed or surface-

mounted in air plenums that might carry air a¢ the elevated
temperatures accompanying fireemergency condivons.

5.4.7 Ovcrcurrent elements thatare designed to protect con-
ductors serving emergency equipment motors (pumps, etc.),
emergency lighting, and communicadons cquipment that are
located in spaces other than the main electrical distribution
systemn cquipment rooms shall not depend on thermal proper-
des for operation.

5.4.8 Conductors for emergency lighting and communica-
tions shall be protected from physical damage by transit or
passenger rail vehicles or other normat system operatons and
from fires in the system by either of the following:

(1) Suitable embedment or encasement
(2) Routing of such conductors external to the interior un-
derground portions of the transit system facilities

5.4.9 Power Supply [or Emergency Ventlation Fans. Secc
Chapter 7.

5.5 Means of Egress. See also Annex C.

5.5.1 General. The provisions for means of cgress for a station
shajl comply with Chapter 7 and Chapter 12 of NFPA 101,
excepl as herein modified.

5.5.1.1* For a station, the design of the means of egress shall
be based on an emcergency condition requiring evacuation of
the train(s) and station occupants to a point of safety.

5.5.2 Occupant Load. See also Annex C.

5.5.2.1 The occupant load for a transit station shall be deter-
mined bascd on the emergency condilion requiring cvacua-
tion of that s1ation to a point of safety.

5.5.2.2 The occupamt load shall be based on the calculated
train load of tr2ins simultaneously entering (he siauon on all
tracks in normal traffic dircction during th¢ peak 13-minute
period plus the simultancous entraining load awaiting a train.

5.5.2.3 As a basis for computing the detraining load during
an emergency. not more than one 1rain will unload at any one
track 10 a platform during an emergency-

5.5.2.4 The required egress capacity in stations shall be based
on cvacuation of the occupant load calculated in accordance
with 5.5.2.7 and 5.5.2.8.

5.5.2.4.1 The basis for calculading the pladorm occupant
load shall be the peak hour patronage figures as projected for
design ol a new transit sysiem or as updated for an operating
system.

5.5.2.5% Special consideration shal) be given 1o saadon (s) ser-
vicing areas such as civic centers, sports complexes. and con-
venuon centers, where events that occur eswablish occupant
loads not included in normal passenger loads.

5.5.2.6 Atmultipladorm stations, each platform shall be con-
sidered separaiely. and the arrival of trains from all normal
traffic directions plus entraining loads shall be considercd.

5.5.2.6.1 Ai concourses, mezzanines, or muliilevel stations,
simultancous loads shall be considered for all egress routes
passing through that area.

5.5.2.7 Where an area within a station is intended for use by
other than passengers or employees, the occupant load for
that area shall be determined in accordance with the provi-
sions of NFPA [0/ as appropriate for the class of occupancy.
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5.5.2.7.1 The additional occupant ioad shall be included in
determining the required egress [rom that area.

5.5.2.7.2 The addidonal occupant load is not required (o he
added to the station occupant ioad when the area has inde-
pendent means of egress of sufficient number and capaciry.

5.5.2.8 Calculation of Platform Occupant Load. The plat-
form occupant load for each platform in a station shall be the
greater of the peak period loads cal¢ulated as follows.

5.5.2.8.1 The peak period occupant load for each pladorm
shall be based on the simullaneous evacuation of the entraining
load and the train load for that plaform in the peak peried.

5.5.2.8.2 The entraining load for each pladorm shall be the
sum of the entraining loads for each track seeving that plai-
form. The entraining load for cach track shall be based on the
entraining load per train headway multiplied by both of the
following:

(1)*The system surge factor
(2) In the peak direcdon for each route, an additional facior
of 2 10 account for one missed headway

5.5.2.8.8 The train load for each pladorm shall be the sum of
the train loads for each track serving that pladorm. The train
Joad for each track shall be the rain load per (rain headway
multiplied by both of the following:

(1)*The system surge factor
(2) In the peak direction for each roule, an additional factor
of 2 (o account for one¢ missed headway

5.5.2.8.4* The maximum train load at each track shall be the
maximum passenger train capacity.

5.5.3 Number and Capacity of Exits.

5.5.3.] Platform Evacuation Time. There shall be sufficient
egress capacity (o evacuate the pladform occupant load as de-
fined in 5.5.2.8 from the scation plaform in 4 minutes or less.

5.5.3.1.1 The maximum trave] distance on the pladorm 16 a
point at which a means of egress route Jeaves the platform
shal) nol exceed 81.4 m (800 ft).

5.5.8.1.2 Modification of the evacuation time shall be permit-
ted based on an engineering analysis by cvaluating material
heat release rates, station geometry, and emergency ventila-
ton systems.

5.5.3.2 Evacuation Time to a Point of Safety. The siation also
shall be designed to permit cvacuadon from the most remote
point on the pladorm to a point of safety in 6 minutes or less.

5.5.3.2.1 For algrade and clevated structures where the sta-
tion platform is open to the elements and where the con-
course is below or protected from the platform by distance or
materials as determined by an appropriale engineering analy-
sis, that concourse shall be permitted to be defined as a point
of salety.

5.5.3.2.2 For zn underground or enclosed station equipped
with an emergency ventilation system designed in accordance
with Chapter 7, where the emergency ventilation system pro-
vides protection for the concourse from exposure (o the ef-
fects of a train fire at the pladorm as confirmed by engineer-
ing analysis, that concourse is permitted to be defined as a
poinc of safety.

5.5.3.2.3 Madification of the evacuation time shall be permit-
ted based on an engincering analysis by cvaluating material

2003 £dillon

heat release rales, stadon geometry, and emergency ventila-
tion systems.

5.5.3.3 Exit Lanes, Doors, and Gates. The capacity in persons
perinch per minute (pim), passenger travel speeds in feet per
minute (fpm), and for gates in people per minute (ppm) shall
be in accordance with 5.5.3.3.1 through 5.5.3.8.3.

5.5.3.3.1 Platforms, Corridors, and Ramps of 4 Percent Slope
or Less.

5.5.8.8.1.1 Exit corridors and ramps shall be a minimum of
1.73 m (5 f1 8 in.) wide.

5.5.3.3.1.2 In computing the capacirty available, 304.8 mm
(1 f0) shall b¢ deducted at each side wall and 457.2 mm (1 ft
6 in.) at platform edges.

(A) Capacity shall be 2.27 pim.
(B) Travel specd shall 61 m/min {200 fpm).

5.5.3.3.2* Stairs, Stopped Escalators, and Ramps of Over
4 Perceat Slope.

5.5.3.3.2.1 Exit stairs shall be a minimum of 1.12 m (44 in.)
widc.

5.5.3.3.2.2 Siopped escalators shall be penmitted to be con-
sidered as emergency exits.

5.5.3.3.2.3 Exitrampsshall be a minimum of 1.83 m (6 ft} wide.

5.5.3.8.2.4 Capacities ana travel specds for stairs, stopped es-
calators, and ramps of over 4 percent slope shall be as follows:

(1Y Up direction
(a4) Capacitly — 0.0626 p/mm-min (1.59 pim)
(b) Travel speed — 15.24 m/min (50 fpm) (indicates ver-
tical component of travel speed)
(2) Down direction
(a) Capacity — 0.0716 p/mm-min (1.82 pim)
(b} Travel specd — 18.3 m/min (60 fpm) (indicales ver-
tical compenent of travel specd)

5.5.3.3.2.5 Escalators shall not accound for more than half of
the units of exit at any one level.

5.5.3.3.2.6 In the calculation of egress requirements, one esca-
lator al each siation shall be considered as being out of service.

5.5.3.8.2.7 The escalator chosen shall be the one having the
mosl adverse cflect upon egress capaciry.

5.5.3.3.3 Doors and Gates.

55.3.3.3.1 Exit doors and gates shall be a minimum of
9144 mm (36 in.) wide.

5.5.3.3.3.2 Capacity shall be 0.0893 p/mm-min (2.27 pim).
5.5.3.3.4 Fare Collection Gates.

5.5.3.3.4.1 Fare collection gates shall meet the following cri-
teria:

(1) They shall provide a minimum of 308 mm (20 in.) clcar
width when deactivated,

(2) Consoles shall not exceed 1016 mm (40 in.) in height.

(3) Theyshall have a capacity of 50 people per minute (ppm)
for egress calculatons.
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5.5.3.5.4.2 Turnstletype fare collection gates shall meet the
following criteria:

(1) Theyshall provide a minimum of 457.2 mm (18 in.) clear
width,

(2) They shall have a maximum hcight of 914.4 mm (36 in.)
at the wrnstle bar.

(3) They shall free-whecl in the direction of egress when de-
activated.

(4) They shall have a capacity of 25 people per minute (ppm)
for egress calculavons.

5.5.3.4 Emergency exit gates shall be in accordance with
NFPA 01

5.5.3.4.1 Gate-rype exits shall he provided for at least 50 percent
of the required emergency exit capacity unless fare collection
equipment provides unobstructed exiting under all conditions.

5.5.3.5 A second means of egress at least 1120 mm (44 in.)
wide shall be provided from each station pladorm.

5.5.8.5.1 Mcans of egress from separate platforms shall be
permitted to converge.

5.5.3.5.2 Where means of egress routes from separate plat-
forms converge, the subsequent capacity of the egress route
shall be sufficient 10 maintain the required evacuation time
from the incident pladorm.

5,5.3.6 A common path of travel from the platform ends shall
not exceed 22.8 m (75 ft) or une car length, whichever is greater.

5.5.4 Escalators. (See also Section C.2.)

5.5.4.1 Escalators shall be permitted as a means of egress in
stations provided the following criteria are met:

(1)#The escalalors are constructed of noncombustible materials.

(2) Escalators running in the dircction of cgress shall be per-
mited to remain operating.

(3) FEscalators running reversc to the direction of egress shall
be capable of being stopped remotely or manually. (See
Section C.2.)

5.5.4.2 Escalalors with or without intermediate landings shall
be accepuable as a2 means of egress, regardless of vertical rise.

5.5.4.3 Escalators exposed (o the outdoor environment shall
be provided with slip-resistant landing and floor plates, and if
they are exposed 1o freezing temperatures, the landing and
floor plates and steps shall be beated to prevent the accumu-
Jation of ice and snow.

5.5.5 Fare Collection Gates or Turnstiles, The following de-
sign feawures shall be provided to facilitate the exit of passen-
gers in the event of an emergency.

5.5.5.1 The fare gates or turnstiles shall assume an emer-
gency exit mode in the eveat of loss of power to the [are gates
or turnstiles or upon actvation of a manual or remote control,

5.5.5.2 Fare collection gales or turnstiles shall be designed so
that their failure 1o operate properly will not prohibit move-
ment of passengers in the direction of the emergency egress.

5.5.6 Platform Edge Doors. Horizontal sliding plaform
screen or platform edge doors shall be permitted to separate
the platform from the trainway in stations provided that the
following criteria are met:

(1) The doors permit emergency egress from the train o the
pladform regardless of the stopping position of the train.

(2) The doors provide egress when a force not exceeding 222 N
{50 1b) is applied from the train side of the doors.

(8) The doors are designed to withstand positive and negative
pressures caused by passing trains.

5.6 Emergency Lighting.

5.6.1 Swalions shall be provided with a system of emergency
lighting in accordance with NFPA 101, except as otherwise
noted in this standard.

5.6.2 Emecrgency lighling for stairs and escalators shall be
designed to emphasize illuminaton on the op and bottom
steps and Jandings.

5.6.2.1 All newel- and comb-lighting on escalator steps shall
be on emcrgency power circuits.

5.7 Fire Protection.
5.7.1 Protective Signaling Systems.

5.7.1.1 Sulions cquipped with fire alarm devices shall be pro-
tecled by a proprielary system as defined in NFPA 72,

5.7.1.2% Each station having fire alarm initiating devices shall
be provided with a fire alarm annunciator panel at a location
thal is accessible to emergency response personnel in accor-
dance with NFPA 72.

5.7.1.2.1 The location shall be approved by the authority hav-
ing jurisdiction.

5.7.1.2.2 Annunciator pane¢ls shall announce by audible
alarm the activation of any fire alarm—initiating device in the
station and visually display the Jocation of the actuated device.

5.7.1.3 Allfire alarm, smoke detection, valve switches, and water
flow indicator signals — when activated — shal) be wansmitted
simultancously to the lacal station and 1o the cenural supervising
station.

5.7.1.4* Scparate zones shall be established on local station
annuncialor pancls 1o manitor water (low on sprinkler systems
and supervise main control valves.

5.7.1.5 Automatic fire detection shall be provided in all ancil-
lary spaces by the inswallation of listed combination fixed-
temperature and rate-of-rise heat detectors or listed smoke
delectors except where protecled by automatic sprinklers.

5.7.2 Emergency Communication.

5.7.2.1 A public address (PA) system and emergency voice
alarm reporting devices, such as emergency tlelephone boxes
or manual fire alarm boxes, conforming o NFPA 72 shall be
required in statons.

5.7.2.2 The ceniral supervising sialion and each passenger sta-
tion shall be equipped with an approved emergency voice/alarm
communication system so that appropridte announcements ¢an
be made regarding fire alarms, including provisions for giving
necessary informadon and directions to the public upon receipt
ol any manual or automatc fire alarm signal.

5.7.2.2.1 These nolification devices shall be placed in ap-
proved locadons at each facility.

5.7.2.3 Emergency alarm reporting devices shall be located
on passenger pladorms and throughout the passepger station
such that the travel distance from any point in the public 2rea
shall not exceed 91.4 m (300 ft) unless otherwise approved by
the authority having jurisdiction.
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5.7.2.3.1 Such emergency devices shall be distinctve in color,
and their location shall be plainly indicated by appropriate signs.

5.7.3 Auntomatic Sprinkler Systems.

5.7.3.1 An automatic sprinkler protection system shall be
provided in areas of stations used for concessions, in storage
areas, in trash rooms, and in the steel truss area of all ¢scala-
tors and other similar areas with combustible loadings, except
trainways.

5.7.3.1.1 Sprinkler proteciion is not required in areas of
open stations remotely located from public spaces.

5.7.3.2 Insallation of sprinkler systemns shall comply with
NFPA 13 or applicable lacal codes as required.

5.7.3.3 A sprinkler system water flow alarm and supervisory
signal service shal! be installed.

5.7.8.4 Other approved fire suppression systems shall be per-
mitted 10 be substituted for automaitic sprinkler sysiems in the
arcas listed in 5.7.3.1 with the approval of the authority having
jurisdiction.

5.7.4 Standpipe and Hose Systems.

5.7.4.1 Each underground transit station shall be equipped
with a standpipc system of either Class I or Class III type, as
defined in NFPA 14.

5.7.4.1.1 Class of service shall be determined by the authority
having jurisdicon. (See A.5.7.4.3.)

5.7.4.2 The authority having jurisdicton shall be consulied
as to location, spacing, and number of standpipe hos¢ outlets
and vaJves and shall determine the need for provision and type
of hose.

5.7.4.3* Fire department connections for firc department use
in supplying the standpipc system shall be located as follows:

(1) Within 30.5 m (100 f1) of vehicular access
(2) Within operating disiance of fire hydrants as determined
by the local authority having jurisdiction

5.7.4.3.1 In addition 10 the usual identificavon required on
fire department connections for standpipes, there shall also
be wording to identify the fire deparument connection as part
of the transit statjon system.

5.7.4.4 Where underground stations include more than one
platform level (such as crossover subway lines), there shall be a
cross-cannection pipe of a minimum size of 101.6 mm (4 in.)
in diameter between each standpipe system, so thac supplying
water through any fire department connection will furnish wa-
ter throughout the entire system.

5.7.5 Portable Fire Extinguishers. Portable fire extinguishers
in such number, size, type, and location as determined by the
authority having jurisdiction shall be provided.

5.7.6* Fire Command Center. Underground stations shall be
. provided with a fire command center in accordance with
NFPA 72.

5.7.6.1 The veniilation systems at adjacent tunnels and sta-
tions shall be permitted to be omitied from the controls of the
fire command center.

5.8 Storage Tanks and Service Stations.

5.8.1 Aboveground storage 1anks above subsurface stations
shall meet the requirements of 6.2.8.4.
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5.8.2 Underground storage tanks above subsurface station
structures shall meet the requirements of 6.2.8.5.

5.8.3 Service stations above subsurface station structures shall
meet the requirements of 6.2.8.6.

5.8.4 Existing storagc tanks in or under buildings shal! meet
the requirements of 6.2.8.7.

Chapter 6 Trainways

6.1 General.

6.1.1* Application. This chapter contains requirements for all
(ixed guideway transit and passenger rail trainways whether
they are endirely or in any part below, at, or above grade,

6.1.2 Occupancy.

6.1.2.1 Passengers shall enter the trainways only in the event
that it becomes necessary to evacuate a disabled train.

6.1.2.2 Evacuation shall (ake place only under the guidance
and control ol authorized, trained transit system employees or
other authorized personnel as warranted under an emergency
situation.

6.1.3 Warning Signs.

6.1.8.1 Warning signs shall be posted on entrances to the
(rainway (e.g., station platforms and portals), on fences or bar-
riers adjacenl 10 Lhe trainway, and at such other places where
nonltransit authoricy employees might trespass.

6.1.3.2 The waming signs shall clcarly state the hazard (e.g.,
DANGER HIGH VOLTAGYE — 750 VOLTS) with letter sizes
and colors in conformance with NFPA 70 and Occupational
Safety and Health Administration (OSHA) requirements.

6.1.4 Blue Light Station.

6.1.4.1* Blue light stations shall be provided at the following
locations:

(1) Atthe ends of station platforms

(2) At cruss passageways (ser 6.2.4.3)

(3) At emergency access poinls

(4) Aturaction power substations

(5) In underground wainways as required by the authority
having jurisdiction

6.1.4.2 Adjacent to each blue light station, information shall
be provided that identifies the location of that station and the
distance 10 an exit in cach direction.

6.2 Underground (Subways).
6.2.1 Coustruction Macerials.

6.2.1.1 General. Where line sections are (o be constructed by
the cut-and-cover method, perimeter walls and related constuc
ton shall be not less than Type I- or Type 11- or combinations of
Type I- or Type ll-approved noncombustible construction as de-
fined in NFPA 220, as determined by an engineering analysis of
potential fire exposure hazards to the structure.

6.2.1.2 Lining. Where line sections are 1o be constructed by a
tunneling method through earth, unprotected steel liners, re-
inforced concrete, shotcrete, or equivalent shall be used.

6.2.1.2.1 Rock tunnels shall be permitted to utilize steel bents
with concrete liner if lining is required.
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6.2.1.3 Wallking Surfaces. Walking surfaces designated for
evacuation of passengers shall be constructed of noncombus-
tible materials.

6.2.1.3.1 Walking surfaces shall have a slip-resistant design.

6.2.1.4 Underwater Tubes. Undenvater (ubes shall be not less
than Tvpe 11 {000) approved noencombustible conscruction as
defined in NFPA 220, as applicable.

6.2.1.5 Rail Ties. Noncombustible rai) des shall be used in
underground locations except at switch or crossover locations,
where firc-retardant, pressure-treated Ges shall be permitled
to be used.

6.2.1.6 Sauctures. Remole vertical exit shafis and ventlation
structures shall be not less than Type | (332) approved non-
combusuble constreuon as defined in NFPA 220.

6.2.1.7 Ancillary Areas. Ancillary arcas shall be separated
from wrackway areas within undernwaier line sections by a mini-
mum ol 3-hour fire-resistive consiruction.

6.2.1.7.1 Ancillary areas shall be separated from trackway ar-
eas within underground line sections by a2 minimuin of 2-hour
fire~resistive construcuon.

6.2.2 Ventilation. Emergency ventilation shall be provided in
enclosed trainways in accordance with Chapter 7.

6.2.3 Wiring Requirements. (Sz Sertion 5.4.)

6.2.3.1 All wiring materials and installations within trainways.
other than for traction power, shall conform 1o the require-
ments of NFPA 70 and, in addition, shall satisfy the require-
ments of 6.2.3.2 through 6.2.3.9.

6.2.3.1.1 Where the top of the subsurface trainway or station
is more than 15 m (30 (i) below the surface of the earth, an
engineering analysis 1o deiermine the need for the require
ment of 6.2.3.1 shall be permitted to he conducted.

6.2.3.2 Marterials manufactured for use as conduits, raceways,
ducts, boxes, cabinets, equipment enclosures, and their sur-
face finish materials shall be capable of being subjecied
temperawres up 10 932°F (500°C) for 1 hour and shall not
support combustion under the same temperatwure condilon.

6.2.9.2.1 Other matcrials, where encased in concrete or suil-
ably protected, shall be accepuable.

6.2.3.3 All conductors shall be insulated.
6.2.3.8.1 Ground wires shall be permitted to be bare.

6.2.3.8.2 All thicknesses of insulacon and al) thicknesses of
jackets shall conform to NFPA 70.

6.2.3.4 Allinsulations shall conform to Ardcle 310 of NFPA 70
and shall be moisture- and heat-resistant types canying tem-
perature ratings corresponding to the conditions of applica-
tion and in no case lower than 90°C (194°F).

6.2.3.5 All wire and cable constructions intended for use in
trainways, other than traction power cables, shall be listed as
being resistant to the spread of fire and shall have reduced
smoke emissions in accordance with 6.2.8.5.1.

6.2.3.5.1 Cable shall be permitted to be listed by any of the
following methods:

(1) The cable does not spread fire to the top of the tray in the
verical-tray flame test in L'L 1581, Section 1160, and the
cable exhibits a specific optical density of smoke at 4 min-
utes into the test thar does nol exceed 200 (in the laming
mode) or 75 (in the nonflaming mode) when tested in
accordance with ASTM E 662.

(2) The cable exhibiss damage (char lengih) that does not
exceed 1.5 m (4.9 f1) when (he vertical flame (est, with
cablcs in cable trays, is performed as described in CSA
(C22.2 No. 0.3, and the cable exhibits a specific optical
density of smoke at 4 minulcs into the est that does not
exceed 200 (in the flaming mode) or 75 (in the nonftam-
ing modce) when tested in accordance with ASTM E 662.

(3) The cable is Nisted as a limited smoke cable (/LS) by meet-
ing the cable damage height, olal smoke released, and
peak smake release rate criteria required when tested in
the verlical tray flame (est in UL 16R5. The following per-
formance criteria shall be me( when testing by UL. 1685.

(a) When (esting in the UL vertical tray flame exposure:

i. The cable damage heightshall be less than 2.44 m
(8 1) when measured from the bottom of the

cable 1ray.
ii. The towal smoke released shall not exceed 95 m?

(1028 ().
iii. The peak smoke release raie shall not exceed

0.25 m*/s (4.3 1*/5).
(b) Alicrnatively, when testing in the IEEE 1202 Mame
exposure:

i. The cable damage height shall be less than 1.5 m
(4.9 [t) when measured from the lower edge of the
burner face.

ii. The total smoke released shall not exceed 150 m*
(1615 %),

iii. The peak smoke relcase rate shall not exceed
0.40 m*/s (4.5 f1*/s).

(4) The cable is listed as having fire-resistant characteristics
capable of preventing the carrying of fire from foor 106
Moor. by being capable of passing the requirements of
ANSI/UL 1666, and the cable exhibits a specific optical
density of smoke at 4 minutes into the test that does not
exceed 200 (in the flaming mode) or 75 (in the nonflam-
ing made) when tested in accordance with ASTM E 662.

{5) The cable is listed as having adequate fire-resistant and low
smoke-producing chiaractensiics. by having a flame wavel a
distance thal does nol exceed 1.52 m (3 fi). generaung a
maximum peak optical density of smoke of 8.5 and 2 maxi-
mum averdage optical density of smoke o 0.15 when tesied in
accardance with NFPA 262.

6.2.3.6% All conduclors, except radio antennas, shall be enclosed
in their entirety in armor sheaths, conduits, or enclosed race-
ways, boxes, and cabineo.

6.2.3.6.1 Couductorsin conduils or raceways shall be permit-
ted to be embedded in concrete or run in protected clectrical
duct banks, but shall not be installed exposed or surface
mounted in air plenums that could carry air ac the elevated
temperatures accompanying fire emergency conditions.

6.2.3.7 Overcurrent clements that are designed to protect
conduclors serving emergency equipment mators (pumps,
ete.), emergency lighting, and communications equipment
and thac are located in spaces other than the main clectrical
distribution system equipment rooms shall not depend on
thermal properties lor operation.
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6.2.3.8 Conductors for emergency lighting and communica-
tions shall be protected from physical damage by vehicles or
other normal system operations and from fires in the sysiem
by suitable embedment or encasement, or by routing such
conductors external to the interior underground portions of
the system facilities.

6.2.3.9 Power Supply for Emergency Ventilation. See Chapter 7.
6.2.4 Emergency Exit Details.

6.2.4.1 General. Emergency exits shall be provided from wn-
nels 10 a point of safery.

6.2.4.2* Number and Location of Means of Egress Routes.
Within underground or enclosed trainways, the maximum dis-
tance beoween exits shall not exceed 762 m (2500 ft).

6.2.4.3 Cross Passapeways.

6.2.4.3.1 Cross passageways shall be permitted to be used in
lieu of emergency exit stairways 10 the surface where trainways
in tunnels are divided by a minimum of 2 hour-rated fire walls
or where trainways are in twin bores.

6.2.4.3.2 Where cross passageways are utilized in lieu of
emergency exit stairways. the following shall apply:

(1) Cross passageways shall not be farther than 244 m (800 1)
apart,

(2) ({,penings in open passageways shall be protected with fire
door assemblies having a fire protection rating of 1%
hours with a sell~losing fire door.

(3) A noncontaminated environment shall be provided in
that portion of the trainway that is nat involved in an
emergency and that is being used for evacuation.

(4) A venulaton sysiem for the contaminated cunnel shall be
designed to control smoke in the vicinity of the passengers.

(5) An approved method shall be provided for evacuating
passengers in the uncontaminated trainway.

{6) An approved method for protecting passengers from on-
coming traffic shall be provided.

(7) An approved method for evacuating the passengers (o a
nearby station or other emergency exit shall be provided.

6.2.4.4 Doors.

- 6.2.4.4.1 Doors in the means of egress, except cross passage-
way doors, shall open in the direction of exit travel and comply
" with both of the following criteria;

(1) Open fully when a force not exceeding 222 N (50 Ib) is
applied (o the latch side of the door

(2) Be adequate o withstand positive and negative pressures
caused by passing uains

6.2.4.4.2 Horizonul sliding doors shall be permitted in cross
passageways.

6.2.4.5 Exit Hatches.

6.2.4.5.1 Exit hatches shall be permitted in the means of
egress provided the following conditions are met:

(1) Hatches shall be equipped with a manual opening device
that can be readily opened from the egress side.

(2) Hatches shall be operable with not more than one releas-
ing operation.

(3) The force required to open the hatch when applied at the
opening device shall not exceed 133 N (30 1b).
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(4) The hatch shall be equipped with a hold-open device that
automatically latches the door in the open position to pre-
vent accidemal closure.

6.2.4.5.2 Exit haiches shall be capable of being opened from
the discharge side (o permit access by authorized personnel.

6.2.4.5.3* Exit batches shall be conspicuously marked on the
discharge side to prevent possible blockage.

6.2.4.6 Identification. Emergency exit facilities shall be suit-
ably ideniified and maintained to allow for their intended use.

6.2.4.7 Emergency Lighting.

6.2.4.7.1 The requirements of 6.2.4.7.2 through 6.2.4.7.5.1
shall apply to all underground or enclosed trainways that are
greater than 30.5 m (100 ft) in length or 2 car lengths, which-
cver is grealer.

6.2.4.7.2 Emergency lighting systems shall be installed and
maintained in accordance with NFPA 70.

6.2.4.7.3 Exic lights, essenual signs, and emergency lights
shall be included in the emergency lighting system and shall
be powered by a standby power supply or a supply indepen-
dent of the traction power system.

6.2.4.7.4 Emergency fixtures, exit lighis, and signs shall be
wired separatcly from emergency disiribution panels.

6.2.4.7.5* The illumination levels of underground or enclosed
trainway walkways and walking surfaces (i.e., track way and
bench wall walkway) shall not be less than 2.69 Ix (0.25 ft-
candles) at the walking surface.

6.2.4.7.5.1 The emergency lighting system in the trainway
shall produce illuminatjon on the walkway that does not ex-
ceed a uniformity rato of 10:1 for the maximum mainwained
horizontal illuminance to the minimum maintained horizon-
@l illuminance.

6.2.4.8* Directional Signs.

6.2.4.8.1 Underground or enciosed trainways greater in
length than the minimum length of one train shall be pro-
vided with directional signs as appropriate for the emergency
procedures developed for the fixed guideway wransit or pas-
senger rail system in accordance with Chapter 10.

6.2.4.8.2 Signs shall be installed at maximum 22.8 m (75 (1)
intervals on either side of the underground or enclosed train-
ways indicaing station or portal directions.

6.2.4.8.3 Signs shall be readily visible by passengers (or emer-
gency evacuation.

6.2.4.8.4 Points of exit from elevaied and underground or
enclosed trainways shall be marked with signs internally or
externally illuminated signs.

6.2.5 Traction Power.
6.2.5.1 Application.

6.2.5.1.1* Subsecvon 6.2.5 shall apply 1o life safety and fire
protection criteria for the traction power subsystem installed
in the underground trainway.

6.2.5.1.2 Subsection 6.2.5 shall apply to traction power,
which shall include the wayside pothead, the cable between
the pothecad and the contact (third) rail or overhead coneact
system (OCS). the contact rail or OCS supports, and special
warning and identification devices, as well as electrical appur-
tenances associaled with overhead contact systems.
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6.2.5.2 Traction Power Contact Rail Protection.

6.2.5.2.1 To provide salety isolation from the contact rail, the
requirements of 6.2.5.2.2 through 6.2.5.2.6 shall apply.

6.2.5.2.2 Power rail conductor(s) (dc or ac, which supply
power to the vehicle for propulsion and other loads) shall he
secured 0 insulating supporis, bonded a1 joints. and pro-
tected 1o prevent contact with personnel.

6.2.5.2.3 Thec design shall include measures (0 prevent inad-
vertent contact with the live power rails where such power rails
are adjacent to emergency or service walkways and where walk-
Ways Cross OVer rainways.

6.2.5.2.4 Coverboards, where used, shall be capable of sup-
porting a vertical load of 1112 N (250 Ib) at any point with no
visible permanent deflection.

6.2.5.2.5 Coverboard or protective material shall bave a
flame spread rating of not more than 25 when tested in accor-
dance with NFPA 255 (ASTM E 84).

6.25.2.6 Insulaing material for the cable connecting power to
the rail shall meet the requicements of [EEE 383, Section 2.5.

6.2.5.3 Traction Power Overhead Contact Sysiem Protection.

6.2.5.3.1 To provide isolation from thc overhead contact sys-
tem, the requirements of 6.2.5.3.2 and 6.2.5.3.3 shall apply.

6.2.5.3.2 Power conducior(s) (d¢ or ac, which supply power
to the vehicle for propulsion and other loads) shall be secured
to instilating supports, bonded at joints, and protected Lo pre-
vent contact with personnel.

6.2.5.3.3 [nsulating maierial for the cable connecing power
10 the overhead contact system shall meet the requirements of
IEEE 383, Section 2.5.

6.2.6 Egress for Passengers.

6.2.6.1 The system shall incorporate means for passengers to
evacuale a train at any point along the trainway and reach a
point of safety.

6.2.6.2 Systern egress points shall be illuminated.

6.2.6.3 Where the trainway track bed serves as the emer
gency egress pathway, it shall be nominally level and free of
obstructions.

6.2.6.4 Walking surfaces shall bave a uniform, slip-resistant
design.

6.2.6.5 In areas where cross passageways are provided, walk-
ways shall be provided on the cross passageway side of the
trainway for unobstructed access Lo the cross passageway.

6.2.6.6 Raised walkways, ramps, and suirs shall be provided
with 2 handrzil that shall not obsiruct egress from the Lrain.

6.2.6.7 Crosswalks shall be provided at track level to ensure
walkway continuity.

6.2.6.8 Crosswalks shall have uniform walking surface at the
top of the rail.

6.2.6.9 Walkway contnuity shal) be maintained a1 special
track sections (e.g.. crossovers, pocket tracks).

6.2.6.10 A guard shall not be required on the trackside of
raised walkways in trainways.

6.2.6.1} The minimum unobstructed width of egress (acilities
located within or direcily adjacent 10 the trainway shall be

610 mm (24 in.) mcasured at the walkway surface and 762 mm
(30 in.) measured at a height of 1422 mm (56 in.) above the
walkway surface.

6.2.7 Protection.
6.2.7.1 Automatic Fire Detection.

6.2.7.1.1 Heat and smoke detectors shall be installed al Lrac-
tion power substations and signal bungalows and shall be con-
nected to the central supervising station.,

6.2.7.1.2 Signals received from such devices shall be identifi-
able as o origin of signals.

6.2.7.2 Standpipe and Hose Systems.

6.2.7.2.1 Swandpipes for Class I ar Class UI service, as de-
scribed in WFPA 14, shall be insialled in all underground or
enclosed trainways according to the caleulation in 6.2.7.2.3.

6.2.7.2.2 Standpipes shall be permitted 10 be of the dry ype
with the approval of the authority having jurisdiction.

6.2.7.2.3 A fire standpipe systern shall be provided for all under-
ground or enclosed wrainways if the length of the trainway, L,. is
greater than the length allowable for participaing agency per-
sonnel to reach every conceivable fire locauon within the tain-
way, according 1o the following calculaced length:

L >1,-D,

where:

L,; = maximum length of fire hose permitted by the
authority having jurisdiction

Dy = maximum of the distances {measured along the
route of the hose) from each trainway ponal 1o the
nearesl [ire hydrant or approved water source

6.2.7.2.4 Swundpipe lines shall be a minimum size of 101.6 mun
(4 in.) in diameter, or sized by hydraulic calculations.

6.2.7.2.4.1 The authority having jurisdiction shall specify the
required water flow and pressure,

6.2.7.2.5 Identification numbers and letters conforming to
the sectional idendfication numbers and letiers of the fixed
guideway transit or passenger trainway system shall be pro-
vided at each suvface fire depariment connecuon and al each
hose valve on the standpipe lines.

6.2.7.2.5.1 Idendfying numbers and leuers shall be on con-
spicuous, durable, and legible signs affixed to, or immediately
adjacent 10, ground-level fire department connections.

6.2.7.2.5.2 [denmifying signs shall be affixed 10 underground
or enclosed rainway walls at cach hose outlel valve or shall be
painted directly on the standpipe in white letters next o each
hose outlet valve.

6.2.7.2.5.3 Exposed tunnel standpipe lines and identification
signs shall be painted as required by the authority having juris-
diction.

6.2.7.3 Standpipe Installations in Tunnels Under Construction.

6.2.7.3.1 Astandpipe system, either temporary or permanent
in naware, shall be insaalled in tunnels under construction be-
fore the tunncl has excceded a length of 61 m (200 f() beyond
any access shaft and shall be extended as tunnel work
progresses.

6.2.7.3.2 Permanent and temporary siandpipes shall con-
form 10 NFPA 14, as outlined in 6.2.7.2.
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6.2.8.6.4 No connection (such as venting or drainage) of any
storage tanks and relaied piping of Class I flammable liquids
and Class II and Class 1II combustible liquids to a subsurface
fixed guideway transit structure shall be permitted.

6.2.8.6.5 Dispensing pumps for Class [ fammable liquids and
Class 11 and Class [I1 combustible liquids shall not be located less
than 7.6 m (25 ft) from the face of such pump to the nearest side
ol a unne! vent gradng or subway entrance or exit.

6.2.8.7 Existing Storage Tanks in or Under Buildings.

6.2.8.7.1 Existing storage tanks for Class I flammable liquids
and Class IT and Class I1I combustble liquids located in or
under huildings, and located direcily above a subsurface tran-
sit structure or within 7.6 m (25 {t) (measured horizontally)
from the outside wall of the subsurface transit structure, shall
be removed and relocated outsside the prohibited area.

6.2.8.7.1.1 Where the top of the subsurface trainway or sta-
tion is more than 15.2 m (50 fi) below the surface of the earth,
an engineering analysis to determine the need for the require-
ment of 6.2.8.7.1 shall be permitied to be conducted.

6.2.8.7.2 Where it is not possible to remove and relocate tanks
for Class I flammable and Class IT combustible liquids due to
limited space, such underground tanks shall be abandoned in
accordance with the provisions of Annex C of NFPA 30,

6.2.8.7.3 Where it is not possible (0 remove and relocate
tanks for Class IIf combustible (iquids located in buildings,
such tanks shull be provided with leak detection and a second-
ary containment system of adequate capacily to contain the
contents of the tank.

6.2.8.7.4 Tanks shall be abandoned in accordance with the
provisions of Annex C of NFPA 30.

6.2.8.7.5 Where it is not possible to remove and relocate
tanks for Class 11T combustible liquids located under a build-
ing, such tanks shall be Ul isted double wall or installed in a
cast-in-place reinforced concrete vault and shall be provided
with an approved leak detection system.

6.2.8.7.6 Tanks shall be abhandoned in accordance with the
provisions of Annex C of NFPA 30.

6.2.9 Combustible Componeots.

6.2.9.1 General. Combustible components not covered in
6.2.1 through 6.2.3.8 shall comply with 6.2.9.

6.2.9.2 Engineering Analysis. An engineering analysis shall be
conducted on nonstructural combustible components that in-
cludes, as a minimwo, an examination of peak heat refease
rate lor combustible elements, wotal heat released, ignition
temperatures, radiant heating view factors, and behavior of
the component during internal or external {ire scenarios o
determine that, if a firc propagates beyond involving the com-
ponentof fire origin, a level of fire safety is provided within an
enclosed trainway commensurate with this siandard.

6.2.9.2.1 Compucer modeling, material fire tesung, or full-
scale fire tesiing shall be conducted to assess durahility perfor-
mance in potential fire scenarios.

6.3 Surface Trainways.

6.3.1 General. Section 6.3 shall apply to any at-grade or un-
roofed structure other than elevated structures.

6.3.2 Construction Materials. Construction materials shall be
not less than Type 1§ (000) approved noncombustible material

as defined in NFPA 220, as determined by an cngineering
analysis of potential fire exposure hazards to the strucwire.

6.3.3* Tracdon Power. Subsection 6.3.3 shall apply (o life safety
and fire protection criteria for the raction power subsystenm in-
stalled in the trainway.

6.3.3.1 Traction power shallinclude the wayside pothead, the
cable between the pothead and the conuact (third) rail or
overhead wire, th