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urban common explosion risk probability
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Table 3 Classification of causes of common urban explosion accidents
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Table 4 Some cases that depend on each event

ETR= 1 2 3 e 89 90 % = 1 2 3 e 89 90
X, 1 0 0 0 0 X 0 0 0 0 0
X, 1 1 0 0 0 X1 0 0 0 0 0
X, 0 0 0 1 0 M 1 1 0 0 0
X, 0 0 0 0 0 M, 1 1 0 0 0
X 0 0 0 0 0 X1 0 0 0 0 0
M; 1 1 0 1 0 X 0 0 0 0 0
X, 0 0 0 0 0 X 0 0 0 0 0
X, 0 0 0 1 0 Xy 0 0 0 0 0
X, 0 0 0 1 0 X, 0 0 0 0 0
X, 0 1 0 0 0 X 0 0 1 0 1
X1 0 0 0 0 0 M 0 0 0 0 0
X1 1 0 1 1 0 M, 0 0 0 0 0
X1 1 1 1 1 0 Xy 0 0 1 0 0
M, 0 0 0 1 0 X, 0 0 0 0 0
M, 0 0 0 1 0 X 0 0 0 0 1
X1 1 0 0 0 0 M, 0 0 1 0 1
X1 1 0 1 0 1 My, 0 0 1 0 1
X 0 1 0 0 0 M, 0 0 1 0 1
X1 0 0 0 0 0 T 1 1 1 1 1
X7 0 1 0 0 0

TE:0 RAWFAFR KL 1 RRFMRA,

x5 WMOTRFHEMESR
Table S Conditional probability table of partial nodes

X2 X X P(M 1y =020 207 s295) P(My =1l 207 s295)
0 0 0 1 0

0 0 1 0.5 0.5

0 1 0 0.928 0.071

1 0 0 0. 857 0.142

0 1 1

1 0 1

1 1 0
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Table 6 Probability questionnaire of

occurrence of basic event x,,

e Ro RE R
5 WH R W
1 5] 0.8 0.7 0. 56
2 7 0.7 1.0 0.70
3 5 0.7 0.8 0.56
4 7 0.8 0.8 0. 64
5 5] 0.75 0.9 0.675
6 5 0.9 0.7 0.63
7 5 0.7 0.8 0.56
8 6 0.7 0.8 0. 56
9 5 0.8 0.8 0. 64
10 6 1.0 0.8 0. 80
11 5] 0.8 0.7 0.56
12 7 0.7 0.8 0. 56
13 7 0.8 0.8 0. 64
14 5 0.7 0.9 0.63
15 5 0.6 0.8 0.48
16 6 0.75 0.9 0.675
17 8 0.8 0.7 0.56
18 6 0.9 0.7 0.63
19 7 0.6 0.7 0.42
20 5 0.6 0.7 0.42
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Table 7 Basic event prior probability interval %
Fe ETRE2 Min Mean Max Fe ETRE2 Min Mean Max
1 X, 4.998 6.037 7.076 15 X5 7.070 9.071 11.073
2 X, 7.112 9.076 11. 040 16 X6 2.828 3.629 4.429
3 X 1. 467 2.099 2.730 17 X7 5.656 7.257 8. 858
4 X, 1. 566 2.577 3.588 18 Xis 2. 828 3.629 4.429
5 X5 2.522 3.724 4.926 19 X9 0.165 0.302 0.438
6 X 0.987 1. 330 1.673 20 X 2.483 3.122 3.761
7 X 1. 640 2.195 2.750 21 X2 1.766 2.183 2.601
8 X5 1.428 2.116 2. 805 22 X 6.796 8. 224 9.653
9 X, 1. 804 2.246 2.688 23 X 1. 491 2. 205 2.919
10 X0 1. 868 2.422 2.976 24 X 0.189 0. 344 0. 500
11 X 2.596 3.274 3.953 25 X5 2.134 2.707 3.279
12 X2 2. 881 3.711 4.541 26 X2 0.932 1. 294 1. 657
13 X 7.424 9. 287 11. 150 27 X 0.932 1. 235 1. 539
14 X 14. 140 19.112 22.146 28 X s 0.239 1. 885 3.531
601
504
40
§
% 30
\z
20
104
0-
X X% X5 X X X X X X Xo X X Xig Xy Xis Xie Xip Xis Xig Xoo Xop Xoo Xy Xy Xos Xos Xp Xig
HEAEAF
B4 BERAEHFRER
Fig. 4 Probability of occurrence of basic events
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Table 8 The sensitivity index MI of the root node

AR AR MI AR AR MI
X, 3.35X107° X5 4.16X10°°
X 8.72X10°° X6 3.12X10°°
X 4.69X10°° X7 4.16X10°°
X 4.69X10° Xis 4.16X10 °
X 5.03X10°° X 1.04X10°°
X5 1.16X10°° X 1.63X10°
X+ 2.32X10°° X2 6.99X10°
X 2.71X10°° X2 2.79X10°°
X 4.65X10° X3 2.33X10 °
X0 5.20X10°° X 2.33X10°°
Xn 5.42X10°° X5 1.16X10°
X1z 3.48X10 ° Xz 9.30X10 °
X1 1.19X10°° X7 9.30x10°
X 2.65X10°° X s 2.48X10°°
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Study on risk probability of urban explosion accidents based on Bayesian network

LIANG Xinghui, WU Meidou, ZHANG Zhaoqing

(School of Economics and Management, Yanshan University, Qinhuangdao 066004, China)

Abstract: A probability model of city explosion accidents is constructed using the comprehensive risk assessment method
combining fault tree and Bayesian network. The risk probability calculation, cause diagnosis, and sensitive node analysis are
carried out based on classification and traceability. Firstly, according to the attribute of explosion sources, the research objects
are divided into four categories: dust explosion, combustible gas or liquid explosion, combustible solid explosion, and physical
explosion. Secondly, the expert confidence weight method is used to evaluate the a priori probability of 28 root node events and
then combined with the conditional probability table to calculate the risk probability of top events. Thirdly. the causes of risk
are analyzed by reverse reasoning. The results show that the probability of combustible gas or liquid explosion is the highest in
urban explosion accidents. Inadequate supervision of personnel, lack of explosion-proof knowledge, and illegal operation and
production are the key risk factors and sensitive nodes of common urban explosion accidents. Finally, according to the research
conclusions, risk control and preventive measures are put forward to reduce urban explosion accidents.

Keywords: Urban explosion; Fault tree; Bayesian network; Risk probability; Cause diagnosis



