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Ventilation and Smoke Extraction in Long Subsea Subway Tunnel

ZHU Zhulong, TIAN Feng, CHEN Yang, ZHANG Yu
(Fifth Design Branch, China Railway Tunnel Survey & Design Institute Co., Ltd., Tianjin 300133 )

Abstract; Some technical problems including ventilation and smoke exhaust, fire escape and evacuation, etc. , have occurred in
long subsea tunnels with the rapid development of tunneling technology which allows to construct longer and more complicated
subsea tunnels. Shaft and smoke extraction in the subsea section of the tunnel is analyzed by citing Wagui tunnel in Line 1 in
Qingtao as a case. Theoretical and contrastive analysis is made and ventilation network calculation is done. The reasonable and
feasible ventilation and smoke extraction that can ensure safe operation of the tunnel is put forward. The fire safety target is stud-
ied and it is found that the heat release power is set to 10 MW, the tunnel critical wind velocity is 2. 1 m/s, the smoke emission
is 80 m>/s, and the results of the ventilation network are plotted. The solution shows that every smoke control system of the
ventilation can meet the requirements of the code.

Keywords: subway; long subsea section; ventilation and smoke extraction; tunnel; smoke prevention and control; ventilation
network solution
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Fig.2 Diagram of the tunnel shaft layout
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Fig.3 Diagram of the subsea tunnel shaft

4 ERHER TS
4.1 FHERPHEE A R

FRIE AT 20T, B2 FE 3l 2 5% I 3l i 3 B3 X [i)
T R B R — B 2l 2 A 1 BRSO R
FHE I WAL R 3% KUHERR 5 58, UL 17 485 x0T AR
Pt K T p A T Rl | DX R R KUHIL AR ' 25 5 R
NI KRR LnE 4.5 PR,
LR ES

EYRIES
4 RIS FL R i — 1 KU DX i 5] 4

KR IMH LR B
Fig.4 Diagram of air current with fire

in 17 shaft of Wawuzhuang station for land area
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Fig.5 Diagram of air current with fire in

3" shaft of Guizhoulu station for sea area
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Fig.6 Diagram of smoke duct in sea area
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Fig.7 Air current of smoke extraction

when the train catched fire
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Fig.8 Node diagram of ventilation network
calculation in subsea tunnel
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Fig.9 Result of ventilation network calculation in subsea tunnel
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Tab.1 Calculation of the wind on fire m3/s
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