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Smoke Movement and Control of Island High-speed Railway Underground Station Platform Fire
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[ Abstract ] Complex structure and diverse functions are the characteristics of high-speed rail underground stations. The
platform area is often located in deep underground. A fire that occurs in a confined space with a relatively large length and width
can be defined as a passage fire. We dread to think what would happen if there really was a fire here. Statistics have shown that the
toxic fire smoke is the most hazardous factor in a fire. Due to the characteristic of structure and that of ventilation condition. It is
difficult to exhaust fire smoke out of a channel immediately. Therefore ,the characteristics of smoke transport in a high-speed rail
underground station platform should be concerned. The spread law and control of fire smoke are closely related to fire safety design.
This paper takes an island-style underground station as the research object, and uses numerical simulation to study the smoke
exhaust mode and exhaust parameters of the fire in the narrow space of the platform. It mainly analyzes the distribution of
characteristic parameters such as smoke temperature, soot density, and wind speed of escalator passages during the development of
a fire. The results show that the smoke exhaust of the platform fire needs to adopt the reasonable matching operation mode between

the station and the tunnel fan to make the wind speed of the stairs reach the speed requirements of 1.5m/s, and that the proposed
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smoke exhaust mode and parameters are applicable to the fire smoke prevention and exhaust design of this type of station.

[Keywords]

0 3IF

PEREA TR R, E kB A HI AR T8 L o
AR R AR RIS T B T BL R AR R
0 T PR RO ISR L HEN 21 S,
IR P o ek B 8 1 T S5, LR 3 4R
I 25 T 0L A ) TR R, 7T 3 U
Rk, LN T A, R
EER RS, U0 RS R BRA L . VR YIAR s
AL SRR BRFT LI 4, 2945 B T4 R 23 0. i
Ab, TR GG IR B R NS @R l, [

BETh e B A% B 2Rt 1 2, A LA X 2k A1 B 3K,

15 753 ZE 3 P P RGBS K 0 K o HEJR B 22 4
P T ESR. Kk, TR S E S 4
KRS8 5 e B 45 77 T BRI FE, 04 e kit
73 () 9 B B T K AR 9 B 2 Ak B RE ) E
e

] Py 471 o 4 T e K 2K PRI e 22 14, T X
HRPRECRHL N 20l ORI RAEIRN . AR5
WAL 7 ek 5 Xk & B 25 K oA & AE ] ;. s
B RSN T —FiHbii 12 HFSEMRE S
FTE 3l (M G T R AR R, A Ak T 2%k
& I REER B0 TT 1AL 10 TR B AR D XU FE R ik 3
1.5m/s; BHEFPVIT T 73 5 2R S 2k 40k 1) K
KIHSIS BN K Wi, N A 6 5 K5 BIHERE 75 R
e 5 %8 KL A B TCACE /TR miR i3 a0
WFFE T AL IR 23 P 308 JRGHE I V2 1 1) 7, AR
AL 1 RO B T E TS 2 BB T gk 1 h B
M, v W, BEA TAE 3 22 Uik Ak 5t [T 5
Ul 5 AT TR LM K 23l 1) K R e R, Sk
T3 WG R, B K IE S B IR B U
R B R R, R AR O K O I R RTR N
5T . BRI R 42 5 ikt R 2R b 7R 450 b
HAREARIE, 55 2 10h & A 3 X a2 (] 56
RORTER, N TURE R B TE T i FE TR K Bk
TR 53 & E M EEHEE K, KR HSIzs)
FLA BT BRE R, 0T A4 ) ) R TR A A DGR
E, N BRAR NG A LR S

DI, 3R B PR R B R R T B 1

I ECE AL, AT A AR I 4

underground station of high speed railway; fire; smoke movement; CFD simulation; ventilation and smoke exhaust

PR TIRE « B R L R I XU SRR 2
B A TG DG BT K SIS 3t A R 4L R

TS ZEulil A2 R R G0 K BB HE R S s T
e WEFCHEE IR BT 26 AF T, IR

LA AT Rdzeil . DA R (P
R R IE e A TR SN

TEAE K K]S

1 B REEER

9 F ) v ML 2t g R R AR OB N 2R
A& W —EAITR, T RNEE)R,
PIJZ Z A RARIERE,  EAT MATS44. R
w3 P S B AT e 8 5 AT RAOHE o6 18] HL i Ok

A TN S N R Q16 5 ik L5 15 1= s L N4 BNy =i |
TR
WEE \ QU
= T T L
1 e B PR
K1~
TR
HEE \ i
\ r{.,a-l‘.'-.‘i‘-"" ._\‘,\T\
) ey Do

Hag 1 g o T8 3

Ell S8t TEHREE

Fig.1 Model of high-speed railway underground station
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Table 1 Numerical simulation scenario
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Fig.3 Calculation scheme of fire in deep buried
high-speed rail station
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Fig.6 Ceiling temperature change on escape route
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Fig.8 Change of wind speed in escalator passage
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