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Abstract:  In order to assist tunnel fire risk management and decision-making, the definition and
principles of social risk acceptance criteria for road tunnel fire were established. Based on a statistical
analysis of tunnel fire fatalities in China from 2000 to 2020 and a survey of public perceptions of tunnel fire
risk, social risk acceptance criteria of tunnel fires in China was developed by the F/N curve method, and
the acceptance critical limits for accident frequency and consequences were defined. The results show that
the public has a tolerable attitude towards the current situation of tunnel fire accident risk. The maximum
acceptable frequency of tunnel fire fatalities in China is set at 107/ (km - a) , and the maximum tolerable
frequency is set at 107*/(km - a).
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Fig.1 Relationship between tunnel overall traffic

risk-fire risk-dangerous goods transportation risk
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Tab.1 Road tunnel average operating miles and fire

accidents frequency from 2000 to 2020
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2000—2005 4E 0.002 26 1.8x107
2006—2010 4E 0.001 62 1.8x107*
2011—2015 4¢ 0.001 00 1.0x107
2016—2020 4E 0. 000 36 6.0x107°
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Tab.3 Results of questionnaire validity test
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Fig.3 Basic information statistics of respondents
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Fig.4 Survey results statistics of tunnel fire accident

frequency perception
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Fig.5 Survey results statistics of tunnel fire accident

consequence perception
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Tab.4 Survey results of tunnel fire risk acceptability measurement

REE K T IET - H RO AT HE 2 4% EipNS YR S ED Q& N B R o I T R T K T ST B A2 AT R
B /% e /% e /%
2 6. 80 [0.33,1] 8.25 [0.1,0.2] 11.17
1 23.79 [0.2,0.33) 16.99 [0.05,0.1) 14.08
[0.33,1) 21.36 [0.1,0.2) 19.42 [0.02,0.05) 25.73
[0.2,0.33) 18.93 [0.05,0.1) 25.73 [0.01,0.02) 23.79
<0.2 29.13 <0.05 29. 61 <0.01 25.24

MIE 6 W] LLE Y, v 32 28 5 ] 25 2L 2 A 2
I ABGER, 4 N>10 B, i 232 R 25 8 4k it
SR RAIC, R RURS: DR A 3 BH S 38 0, 3 2k X ]
FeRZ AT 5 8 A Y I R B AT PR B A
SRS B AT Z L RN F (N) = 1.48%x107° -
NO® N EB LT F(N)=1.48x10™ « N7,
k, Bk, BT 1, A B s YRR

4 BENRASKEIRESITT

4.1 FHEFFENRITESKEIRE F/N f 244
2E G LT F G5 S R A AT A5 4 )

F/N 4,8 N=1 1E RS bR e F/N il £k mT 8242
LR g €, =107 kit F (1)=10"/(km - a),
T R AR IRAT K

Xof T 42 3% 2o AR RV XUIGE B 3RE ) 1 B, 2 ARkt
FEET- 10 AN LLT 1 BEIE K 9 = SR RS ST S
XFFFET 10 A S LA b Y B% T8 ¢ = B0 DR
JERTRIG T, B, AT 432 2678 N< 10 X [R] 9 R}
Hh,=-1,N=10 XAk, = -2, i F (10)=
107°,F,(30)=1. 11x 1077, 495 L LY SR MFER |

XFF R ARE F/N fhER ] 25 22 IR BB & 6
VIR EER F/N 2R, 1 €, =107, 532 24
21 MY, Y N<10 i R R EALR k= -1



hoE e B o

343

- 126 - China  Safety Science Journal 20244
107 - 10° ¢
--w- AR FHEYE —-— WERIENEER
= 10 - o AIAALFRHEIE TABEEER _ ———- TR AR L%
:E‘ FN)=1 48x10 N —E 10+ - ERE L JE SRR
5 107 R*=0.976 6 S;
= & 107 F, AATEZ XX
H 0 by
4‘% s sl 4 M "o
= S = o0 L
g0t e 7 i
_ 507084 Nu S
@ ol 22(7/\/)*1.4&10 N % T 0
% =0.943 2 e .ﬁ@zl
10* . . ool R
1 10 30 100 1 10 30 100 1 000
B& I K K HFE T AL FE3E K I HHBET NS
Ee6 ETFEHFITERKEINNMAEN F/N METHEE E7 RERENRESRERAE F/N %
Fig. 6 Initial development of F/N curve based on Fig.7 Tunnel fire social risk criteria F/N
accident statistics and risk perception survey curve in China
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