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Experimental Study on the Self-extinguishing Behavior of Tunnel Fire
Flames with Different Sealing Methods
Zhao Zhanfeng
( CITIC CONSTRUCTION Co., Ltd, Beijing, 100027 )

[ Abstract]

Based on the Froude similarity, a 1:10 scale tunnel model was established to study the self-extinguishing behavior

of tunnel fire flame by model test under two sealing modes of up sealing and down sealing. The influence of heat release rate,

sealing ratio, sealing distance on the fire extinguish were also analyzed. The experiment results show that: (1)The

self-distinguishing time of fire source is closely related to the sealing modes, and it is easier to extinguish under the up sealing;

(2)The self-extinguishing time increases with the increases of heat release rates and sealing ratios, while decrease with the increase

of sealing distances; (3)The tunnel sealing method has little effect on the maximum smoke temperature beneath the tunnel ceiling.
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Table 1 Heat release rate

WS WA F/emxemxem  KIFHVBEIER /KW
1 12.2x12.2x3 4.74
2 14x14x3 6.32
3 15.7x15.7x3 7.91
4 17.2x17.2%3 9.48
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Table 2 Experiment conditions

. Eape i

FPs KIFIER /KW N Eapr

1-4 12 3% 50%
5-16 12/10/8 T EE 50%
17-20 12 3% 60%
21-32 12/10/8 T EE 60%
33-36 12 3% 70%
37-48 12/10/8 T EE 70%
49-52  4.74/6.32/7.91/9.48 12 [ EH 80%
53-64 12/10/8 T 5 80%
65-68 12 LI 90%
69-80 12/10/8 T 90%
81-84 12 b3 95%
85-88 12 T 95%
89-92 12 100%
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Table 3 Self-extinguish conditions

Frg KIRDIZEAW BEIEE/m IR KRR
64 9.48 8 down80%  27min30s
68 9.48 12 up 90%  23min25s
77 7.91 8 down90%  25min32s
78 9.48 12 down90%  26min53s
79 9.48 10 down90%  17min20s
80 9.48 8 down90%  14min26s
83 7.91 12 up95% 25min20s
84 9.48 12 up95% 16min30s
88 9.48 12 down95%  21min50s
89 4.74 12 100% 27min54s
90 6.32 12 100% 21minl8s
91 7.91 12 100% 14min38s
92 9.48 12 100% 12min08s
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Fig.3  “Ghosting fire” in some tests
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Fig.4 Smoke temperature change with time at different
HRRs and sealing ratios
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Fig.5 The smoke temperature change with time under the
tunnel ceiling of the fire source 4.37kw with the tunnel

entrances 90% down sealed
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Table 4 Self-extinguished conditions with different

sealing strategies

z k{f‘ljz H iiiﬁ " BEEA SR
68 9.48 12 up 90% 23min25s
78 9.48 12 down90%  26min53s
83 7.91 12 up95% 25min20s
84 9.48 12 up95% 16min30s
88 9.48 12 down95%  21min50s
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Fig.6 Schematic diagram of gas flow in tunnel
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Table  Self-extinguished conditions with different sealing
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