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The study on the operation of fire fighting vehicle
for a long railway tunnel
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Abstract In this study, we investigated the operation of railroad fire fighting vehicles against fires on trains in a
long railway tunnel. In recent years, long railway tunnels (more than 10 km in length) have been built and the number
of such tunnels, such as the Geumjeong tunnel (20.3 km in length) on the Gyeongbu high speed line, Solan tunnel
(16.7 km in length) on the Yeongdong line and Yulhyeon tunnel (50.3 km in length) on the Suseo high speed line
which is scheduled to be opened in the second half of 2016, is increasing. Significant damage is to be expected, due
to the increased evacuation time and limited accessibility of fire services when the train is stopped by an urgent fire
in the tunnel. Special fire fighting vehicles capable of running on rails have been developed and operated in overseas
advanced countries. Therefore, a fire-response system using Unimog vehicles, which can run on road and rail, instead
of road vehicles, is necessary. The characteristics of the railway tunnel and thermal environmental change caused by
a train fire in a tunnel were analyzed in this study. Also, the operational requirements of the railroad fire fighting
vehicles were evaluated by taking into account the specifications of the railroad fire fighting vehicles under
development.
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Actions for safety (by captain of train)

- Operate train protection and wireless
protection system

- Stop the train in a safe place

- Crews contact to captain of train

- Evacuation of passenger from fire-section
of frain

- Fire fighting by crews

Actions by controllers

- Stop trains next in same & opposite
line immediately

- Call 119, 112 and etc.

- Control other trains & request for
rescue helicopter

i

Stop the train in a safe place
(outside of tunnels or bridges)

- Train protection and fire fighting
- Transfer of casualties by helicopter
- Passenger evacuation

Is driving of train possible?

Stop in tunnel
rforming_announcemen

- Emergency senvices to scene of accident
(119, police, hospital, etc)
- Support from military

YES - Connection with locomotive & relief

wrecking drive

}

- Action for frain protaction
- Guidance for passenger evacuation

Is relief wrecking drive
possible?

NO

- Passengers alight from train using an|
emergency ladder after tuming on
emergency and guide lights of tunnel

- Passengers move to the outside of| De.adheading o
tunnel via evacuation passage #|(to vehicle base, etc.) —| Situation end
after inspection

Fig. 1. Responding procedures for fire accident on

high speed train (KTX) [4,5]
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Table 1. Status of foreign vehicles for railway tunnel fire

Classification Nations
Fire Fighting Germany, Switzerland,
train Austria, Russia
ional
Con.v entiona Fire Fighting Italy, France, Norway and
& high speed . . .
- vehicle European countries, Australia
railway
Rescue European
vehicle countries
Fire Fighting
train
Fire Fighti
Urban railway e 1'g ting -
vehicle
Rescue
vehicle
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Fig. 2. Foreign fire fighting train (a) and unimog
vehicles (b) for railway tunnel fire
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Fig. 3. Wheel & axle system for railroad
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Table 2. Specification of railroad fire fighting vehicle

Categories Spec.

Weight 5 ton
Maximum speed 40 km/h

Traction power 1 ton
Number of riding person 5 person
Water for fire-fighting 2,000 L
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Fig. 4. Standard heat release curve of KTX-II [6]
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Table 3. Specification of Geumjeong tunnel [9]
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Fig. 5. Heat flux distribution from fire source
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Fig. 6. Graphical representation of the recommendations

for thermal classes of fire fighter environments
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Categories Spec.
Tunnel length 20.3 km
Type Double track
» single tube
Inclined shaft 2
E .
vacuation vertical shaft 4
Routes
Relief shelter 4
Other equipment Standpipe sys?em .(whole section),
fire extinguisher, etc.

)

i
o,

Hd QoA Yo
AT w HuZ7td| A" AL
e Wolld AES
o) & gekEh 2 Ao A )
4 FEEEEE 2] ARl
km/hJ o2 AAEF = ut oF |
A8¥th 7] Table 49] 2
27449 OPEHﬂ E%oPI‘ 15

ol
©

PR
w o

rir

o 1o
-
to

Y
oowr

o

LU

A
RN

1:1
R

e S C R
AN g B2 FA] B
@ 29009 2050 Fsslel B4 o o
SNA 1AIE] 28517] W] #7b49)
e,

ST,

e
=

b

Aud



S| Eerel=EA) ATd A5E, 2016

Table 4. Accessibility of fire
tunnel

service to Geumjeong

Distance from

Classification .
nearby fire station

Starting point of tunnel About 4-5 km
Slope gang 1 About 2 km
Slope gang 2 About 4-5km

Endpoint of tunnel About 2 km
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