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Experimental Study on Smoke Control in Tunnel Fires
by Eliminating Fire Doors in Cross-Passageways
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Abstract: In response to the absence of experimental verification of smoke control and ventilation models for tunnel fires without
fire doors in cross-passageways of urban rail transit projects, this study conducted a comprehensive ventilation and smoke
control experiment in a typical tunnel of the Zhengzhou Metro. The experiment focused on varying locations of train fires
within the tunnel. By assessing smoke control wind speeds in both the fire tunnel and cross-passageway under different conditions,
our objective was to validate the impact of not installing fire doors in cross-passageways on tunnel fire ventilation and smoke
control, and to evaluate the effectiveness of different ventilation and smoke control models. The results indicated that in tunnels
with fully enclosed platform doors and one cross-passageway in the test sections, the absence of fire doors (i.e., with open fire
doors) resulted in all tested ventilation and smoke control models achieving wind speeds exceeding 2 m/s blowing towards the
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side where the fire occurred at the door openings. Simultaneously, exhaust wind speeds inside the fire tunnels exceeded 2 m/s,
meeting the regulatory requirements for smoke control. These findings suggest the feasibility of omitting fire doors in similar
projects. Different ventilation and smoke control models demonstrated varying wind speeds at door openings. Models utilizing
two tunnel fans to supply air to the fire tunnel and pressurize non-fire tunnels, coupled with four exhaust fans to extract smoke

from the fire tunnel, achieved higher wind speeds at cross-passageway entrances.
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Figure 1 Test station and section route diagram
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Figure 2 Schematic diagram of ventilation and smoke exhaust
in the tunnel of the test section
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Figure 4 Wind speed measurement section layout
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Figure 5 Layout of wind speed measuring points
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Table 1 Condition 1 Wind speed test results m/s
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Table 3 Comparison of test and hydraulic calculation results

il A HL IR FIRL-1FIRN12 FIRI3FIR14
MK R/(m/s)  5.63 5.22 5.15 4.52
WFI@ HHELER/(ms)  5.68 5.13 4.69 4.49
EFEI% —0.89 1.72 8.93 0.66
MK R/(m/s)  8.90 10.79 11.20 8.58
%ﬁf IR /(ms)  9.10 10.03 11.04 8.56
EFRI% 225 7.04 1.43 0.23

H2R 3 A, SR oL r ik S ok S 4 S — 3
PEACHE, W IR 22 0 38 H—2.25%~8.93%
3.3 KRtRES
3.3.1 KR REIE T E RUEARE

B b (BB ETE) (GB 50157—2013)H
FE, KK PEE W KOE AN N T 2.0 m/s, HFFRT

URBAN RAPID RAIL TRANSIT 139



ETHIREIZE - F 375 F4H 2024 F8 H

I F R, [ AN SR 11 m/s o

K VAR HE Ok T 290030 A8 T PR R 2 i 1 2K K
WP RGEA ML) (T/CAMET 05005—2023)!"
B IE I T G T A S, VA4S 2R SE DX TR ) 2k
KIEIE G A RE R 1.91 m/s.

DRI, K % T W T AR AE S K145 T 2.0 s,
H/ANF 11 /s
3.3.2 BXE@ERURRE

SCHR[13THE HY, BRI XU P T (1 o BRs ta e 1350
ANV BB KT, 38 T H A K 1 KA
{6 0BT T S 340 TR B /N - 2.5 m/so HE, ARG
DX [R] Ay F ] B B, AN [A]T SCHR[13] 0 AUk 2 (]
T P R, R0 X R] (1 20 A7 2k 2 TRl I K 6.8 m
(R LS EE I3 . BT IR IBE 4 T N IR R B
bR, Dk, SO TR A R A e KU
ARG

K SCHR13] P &S I S WG I A K, 7k
KRB 7.5 MW RIRSEE S TSHEAT T, i
SHAS B AL 1 5 1.93 m/s.

R, BEE% M MG bR UHEIR A K 25T 2.0 mJs,
H/ANF 11 /s
34 HIWERS
3.4.1 KR BEE R E XLE

ML 1. % 2 RS R, THld 1 5T 2
(1 K I o T8 W 1T R S6 L % R L 7

7.00-
6.50
—~ 6.00 5.63
p= l K 522 515
g 5.50 A v —
fiﬂ S00F 534 — 452
IE 4.50 SA X
= 400} 448 o
3501 ¢ LBLALIIX IR R A——A
: —a— L2 X ) W i KU 375 3.73
3.00 : : .
I T2 I3 104
T

P72 0K G R i 1 X x b
Figure 7 Comparison of wind speed in fire tunnel
under different working conditions
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under different working conditions
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