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ith land getling scarcer in developed cities, infrastructures are sometimes forced o

go underground so das to minimise the impact on the city lundscape as well as social

economics. Malaysia is not spared this. Majorcitiessuch as Kuala Lum pur have become
very congested above ground. 5o, like Singapore and Hong Kong, we are dlso constructing
a new Mass Rapid Transit system right under Kuala Lumpur. All around the country, there are
numerous railway tunnels, constructed and being constructed.

Firgs in roilwecns tunnelz are moojor hozords. both for people
tropped inside and for e fightens. The lock of ecope
poths ond dific dties thot e fghtens foce in occessing o
tunnel, especidly those undermgound, et in the nesd
for stringe nt safety meosunss . Tunnel firgs not only Esulf in
losz oflie and severe poperty domooe but oo lecve the
pubic with o feorof using such syvstems.

Whenit comes tofie &life saety for milwoy funnels. we
must consicer multiple elements such os structurd design.
onzhitecturcl designe possive fire protecfon. octive fie
profection. ventilation svitem . evocuction stroteoy. smoke
control svstem. detection system. morntoing syitem ond
fire peronnel occess.

A tunnel emdmonment is usuclly o signific ont fire and life
sofety cholle nge. This i due to the different chomoctenstics
bhetweaen o building ond o railvwoy funnel. The life and & ofety
of tunnel uaars depend beovily on the fie detection cond
preventionavitem inthe tunnel. In the event of em erge noy.
on evocuotionstroteny ond operotioncl co ntral e critical
inermsuing their safety, See Takle 1 for alist of m ojor roibwony
tunnel incidents cround the wol d forthe post 50 veors.

Molonsio hos wet to howe it own stondord with Eoords

Channe! Turmed e dasage — A RT (picture fos ebvways.met)

to roibwore tunnels dtbough the designs for such tunnelk in
the countne are bosed on intemotiond stoandords such os
MFPA ond Singopoe Stondond & Britisb Stondond, to nome
o few. Toble 2 shows o com poizon between MFPA 130 ond
Singopore Stondord.

Tabke {: UstofMWafpr filvay Tunrel hoidents

s L Enfont Plozo Meto Wizhington.
stotion L5A
2008  Chaonnel Reil Tunnel Fronce UK
2003 Doegu Subw oy Tunnel South Komeo
1224 Chonnel Roil Tunnel Fronce UK
1925 Boku Subvon Tunnel Arerbojon
1987 Kings Cross London Subawonye il
1272 Holoriku Fuloi Jopon
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Electical acing. smokein tunnel

Truc kfire on Eurctunnel roil

24 hours durgtion. 12005%2)

Arson. Introduction of gosoling inwogon

Truc kfire on Eurotunnel roil
(10 hours duration. 11005%2)

Shor cicuit in o wogon followed by i

Accidentol ignition on escd otar
(m otz hes)

Posse ngertroine estouront cor fire

1 dead/E0+ injured

Mone e poned

192 deod 148 injured
Mone e poned

282 dead,270 injured
31 deod

30 deadd/ 714 injured
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Table 2: Comparison of NFFA 130 & Singapore Standard for Raifway Tunnel
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0 =29 .
2 o g -§ T — Plgﬁorm Level, Mid Tunnel
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- 2. Additicnal CP required for
(R g turn-out/cross-over
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o ™~ ; ; :
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;_3 “'E 2. Spacing of 244m throughout the tunnel i)r5ogr;on REMISEIYS
o L 3. Distance to exit staircase of station & portal < 244m 5 DEreo e R
i S & 4. Clear width: 1.120m '
= O 2z out/cross-over and the
=" - g % nearest CP shall not be
= g 5~ less than 125m and shall
=< 0o not be more than 250m
= 6. Clear width: Tm
1. Required for Tunnel
a {inlisu of CP)
S 1. Required for Tunnel {in lieu of CP) 2. Additiondl Tm wide
i) 2. Spacing of 762m access staircase at portal
£ 3. Clear width: 1.120m shall be provided
& 3. Spacing: 760m
4. Clear wicth: Tm
)
g E 1. Required for Tunnel 1. Required for Tunnal
L&,I: g 2. Clear width: 610-760-610mm 2. Clear wictth: 800mm
8 1 Not b 1. Required for Tunnel
% PRl 2. Tank capacity: 18m?®
>
= L Requ!red e Tunnel . 1. Required for Tunnel
QO g 2. Required during construction 5 istorh irod]
< 8 3. Tank capacity: 114m? el e ;
T . : ; 3. Access road fo breeching
= 4. Combined with Sprinkler it o R
(7 5. Access road to breeching inlet < 30.6m ] .
6. Type: Wet riser for building > 23m, Dry riser for building < 23m iRy ey

The principle of the design is to eliminate any risk present
in an underground environment, However, we know this is
not always possible, so the next best solution is to mitigate
the risk. Primarily, the objectives are to ensure the safety
of passengers, occupants, employees and emergency
sarvices parsonnel.

The design should clso minimise the impact of fire onthe
property, operation and environment and dllow emergency
personnel to conduct response activities. The fire engineer
plays a huge role in ensuring that these objectives are met.
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In Malaysia, for a funnel design, a Fire Safety Design
Philosophy (FSDP) has to be developed to address all fire
safety concerns in the tunnel. Further to the design, the
fire engineer has to model the underground environment
to compare the Avdilable Safe Egress Time (ASET) with the
Required Safe Egress Time (RSET). The modelling is based on
the scenaric and criteria stated in the FSDP. This FSDP will be
the base for designers 1o further develop their respective
designs. The fire authority, (Bomba, inthe case of Malaysia)
also plays a big role as thay will review the FSDP submitted
by fire engineers so as to ensure fire-fighting and rescue
operations have been taken info consideration in the
design.
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FIRE LIFE SAFETY SYSTEMS

1. Smoke Management. Typically, a Tunnel Wenftilation System (TWs) wil be
in place in the funnel. This consists of jet fans fo regulate the flow of smoke
andheat generatedin thetunnel In the event of a fire, the TVS will provide
sufficient airflow o prevent smoke backlayering fo ensure possengers
can evacuate safely. The TS will control the smolke to flow in th e direction
opposite to the occupants’ escape route and be dscharged outside the
funnel to maintain the tenability of the funnel. This way, fire-fighters will be
able to occess the funnel safely 1o fight the fire.
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2. Fire Fighting: Landing vakes are ploced of appropriofe inferals in
aoCordance to codes, standards and 1ozl regulations. In funnels, londing
volves are usuclly ploced af &0m inftervals, with 2 numibers of 30m lengths
hose provided. These valves can be of the wet or dry systems, depending
on local regulations.

In Maloysia, we use a wet riser while in Singapore, a dry riser is
preferred. Nevertheless, in both countries, the intervals are &0rm apart.

3. Fire Detection: There must be g systemn 1o detect g fire inCident or event
in the tunnel as well as accurately pin-point its location. Usually, a Linear
Heaot Detection (LHD) system is utilised in o roihway tunnel as it is able fo
Jdetect an anomaly such os g fire or any increcse in temperafure,

4. Escape Staircase & Cross Passage: In a railway tunnel, there are escape
staircases and cross possages. These are used for the evocuotion of
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tunnel occcupants in the event of a fire. Escape staircases are placed
no maore than 762m apart here while in Singapore the standard is slightly
more stringent at 760m. In lieu of an escape staircase, cross passages can
be ufilised; however the maximum distance for a cross passage is only
244m. Cross passage designs consider the non-incident tunnel as a place
of safety although it doesn’t dllow evacuation to the ground.

5. Communication: Railway tunnels are enclosed places and are usually
equipped with communication systems such as:

a) Emergency telephone system.

b) Fire services telephone system at Escape Staircase/Cross Passage.

c) Mobile radic system.

d) Government Integrated Radio Network (GIRN).

A fire hazard in a railway tunnel presents significant fire & life safety issues
to occupants and emergency response personnel, compared to normal
building. Inthe event of fire, fenakility for occupants and emergency services
personnel relies heavily on the tunnel being equipped with an effective and
reliable system which includes passive construction, active systems and
proper respense strategies.

It is of utmost importance to provide a safe and reliable railway funnel,
complete with the latest available technologies to ensure that public safety
is not compromised. In this aspect, we can proudly say thart railway funnels in
Malaysia are one of the best and most tfechnologically advanced.

[11 NFPA 130
[2] Singapore Standard for Fire Safety in Rapid Transit Systems

[11 NFPA 130 - Standard for Fixed Guideway Transit and Passenger Rail Systems
[2] Standard for Fire Safety in Rapid Transit Systems (Singapore)
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