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Abstract: In order to analyze the general rules and causes of civil explosive accidents in China, statistical analy-
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sis was carried on the occurrence time,regional distribution,accident grade and other dimensions of nationwide civil
explosive accidents from 2006 to 2023. Using analytic hierarchy process ( AHP) ,a hierarchical structure model is
constructed. It includes four first-level indicators ( human, machine ,environment and system) and 11 second-level in-
dicators ( safety awareness, technical training, supervision intensity, safety education, standardized operation , produc-
tion equipment, production process,weather and climate, storage conditions,safety management system and emergen-
cy management system ) . Through analysis, the weight of each index is obtained ,and then the importance of the influ-
encing factors on explosion accidents is sorted. The results show that the number of explosion accidents has decreased
year by year,and the safety situation is improved. The explosion accident time is concentrated in the second and third
quarters of each year, and the space distribution is across all provinces with a staggered characteristic of “North-
South and high-low”. Generally, the ordinary accidents and large accidents are the main accident levels. Based on the
analytic hierarchy process( AHP) , it is learned that human is the most important factor to cause the accidents in the
first-level indexes. Meanwhile, the standardized operation, production process, supervision intensity and safety man-
agement system are the more important factors in the second-level indexes. Finally,according to the importance of the

factors affecting the accidents, preventive measures such as strict standardization of operation, increasing safety input,

strengthening supervision and improving safety management system are proposed.
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Table 1 Basic situation of civil explosive articles explosion accidents in China from 2006 to 2023

Ay PR R TR AN BSOS EmdsEi At
2006 4 13 9 2 0 0 24
2007 4 9 5 4 1 0 19
2008 4 23 23 12 0 2 60
2009 4 16 13 15 2 1 47
2010 4 16 15 7 2 0 40
2011 4F 7 8 7 1 2 25
2012 4 6 5 5 1 1 18
2013 41 7 5 3 1 0 16
2014 4F 8 10 6 1 1 26
2015 4 4 0 4 2 0 10
2016 4 11 3 3 0 1 18
2017 4% 4 3 2 4 0 13
2018 4F 1 2 2 0 3 8
2019 4 4 2 1 0 0 7
2020 4 5 2 1 1 1 10
2021 4 2 1 2 1 0 6
2022 4 1 2 1 0 0 4
2023 4 6 0 0 1 2 9
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Table 2 Based on the monthly explosion accident statistics
FE S 17 28 34 44 5H 6H 1H 8H 94 104 117 12j

He PR 7 11 9 5 8 20 17 17 22 10 7 10
Y e =y 5 9 7 11 13 17 12 11 8 5 4 6
TR T2 3 4 7 7 5 12 7 8 11 5 2
I &S 0 1 1 3 0 1 1 1 0

R TEaE L 1 0 1 1 0 1 2 1 3
Bt 16 25 25 27 35 44 44 36 41 28 20 19
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Table 3 Region-based explosion accident statistics
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Table 4 Statistics of explosion accidents based on the accident level
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Fig. 2 The hierarchical structure model of influencing

factors of civil explosive accident
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Table 5 Test results and weight calculation of human factors in index layer
¥|“i£ﬁ‘%ﬁ[§$ Bl C]l C12 Cl3 C]4 CIS Wi /\nmx C[ CR
Cy 1 173 1/5 12 177 0. 051
Cph 3 1 2 2 173 0. 195
Cps 5 172 1 1 1/5 0.129 5.174 0.044  0.039
Cy, 2 12 1 1 1/5 0. 107
Cis 7 3 5 5 1 0.518

®6 ERENFEZTNRESERENETE

Table 6 Test results and weight calculation of machine factors in index layer

¥IJ H’éﬁ%ﬁ IIiF BZ C21 C22 Wi /\ max CI CR
Gy 1 1/3 0.25
0 0
Cy 3 1 0.75
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Table 7 Test results and weight calculation of environmental factors in index layer

Wi kE F%: B, (o Cs, W, A s CI CR
C,, 1 /7 0. 125

0 0
Cy, 7 1 0.875
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Table 8 Test results and weight calculation of institutional factors in index layer

Wik k4 B, Cy Cy W, A CI CR
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0 0
C, 12 1 0.33
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Table 9 Weight of each index
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