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A Numerical Study on the Smoke Control in Side-Platform
Type Subway Station Fires
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ABSTRACT: In this study, numerical simulations were carried out to analyze the effect of
the smoke extraction system and fire shutters in subway station fires using FDS 4.0. Subway
station used in the experiment was 205 m long. Simulation results are validated by comparing
with experimental results. Simulation results showed good agreement with experimental results
within 20 C. 20 MW polystyrene was used as a fuel in the numerical prediction. Numerical
predictions were performed in the side-platform type subway station in case of a train fire.
Temperature and CO concentration were lowered by the operation of smoke extraction system.
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Fig. 1 Map of the subway station.
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Table 1 Scenarios of fire simulation
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Table 2 Measuring points of temperature

Case No| Platform | Concourse | Fire shutter

1 off off open

2 on on open

3 on on close

1 on off open

5 off off close

6 on on close
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Fig. 2 Schematic of the subway station.
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Fig. 3 Temperature comparison under the
platform ceiling.

(d) 300 sec
Fig. 4 Distribution of soot density with time.

o =
A
400
Casel
sLE === =- Case2
_ 300
g —mmnm= Caseb
gzso_
o o
8 200F
E L
(] £
= 150 F
100 F
50 |
0P b b
0 25 50 75 100 125 150 175 200

Distance[m]

(a) 300 sec

Temperature[°C]
N
8

) TR NN L RN T N SRR R

0 25 50 75 100 125 150 175 200
Distance[m]

(b) 600 sec
Fig. 5 Temperature distribution in the platform.
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Fig. 6 CO concentration distribution in the

platform.
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