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Analysis on Influencing Factors of Hazardous Chemical Materials Road
Transport Accidents and Safety Measures
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Abstract. Identifying the influencing factors of hazardous chemical materials ( hazmats) road transport
accidents and further analyzing the influence degree of different influencing factors on accidents are helpful to
discover the main causes of current hazardous chemical materials road transport accidents. According to the
theory of accident cause and the analysis of road transportation accidents of hazmats, 12 influencing factors of
hazardous chemical materials road transport accidents are proposed. Using Bayesian truth serum theory and
expert knowledge, the causal Bayesian network model of hazmats road transport accident influencing factors is
built. Based on hazmats road transport accidents database, the learning sample data are constructed. The
posterior probability of different influencing factors is obtained by using EM learning algorithm. The result
shows that (1) the order of the influence degree of direct factors on hazmats road transport accidents is human
errors, the transport vehicle and facilities, and packing and loading/unloading of the hazmats; (2) the order
of influence degree of indirect factors is road condition, transport enterprise management, government
department management, and weather. And then, the measures to improve the safe transport of hazmats are
proposed accordingly.
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Tab.1 Influencing factors on hazmats road transport accidents
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Fig.1 Relationship among influencing factors on
hazmats road transport accidents based on

assumption
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Tab.2 Expert opinion table of relationship between node
M1 and node C1
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Fig. 2 Bayesian network model of hazmats road transport

accidents based on expert knowledge
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Tab.3 Sample data of hazmats road transport accidents
HA R
1 1 0 1 1 0 0 0 1 0 1 0 1
2.2 FIAEMEERBTAREHRE

B2 rr Al R A DU ST R 2% 3 AR i (B
BRI REAT A EHLE) N AR,
fER AL Ak R s A . (B
TE BIR DU R g5 b, DL B 3 A B s i 0 (i e S H
Zig A e g, P LAw] LUK A EM ( Expectation
Maximization) 53 ¥ e Ab B b i 5 45 A4 150 B 27 o )
B EM SR R — R o A B A 1 I S R0
A0k, TR ANSE g S4B FP A LI AR F4 2 o A
DTS 9 2% B 4 PRARD R EA T A 3, ATITTE i — 1> 5¢
R SLBPEEAE , FEMSR M2 S8 FIH] Bayes
Net Toolbox for Matlab %i 5 |48 1 Matlab #2)F"!,
HAAEA R AT~ aERINZ 4 3RS PR,
®4 GRUFREREAFHUEERZMERFHRHBER

Tab.4 Posterior probability of direct factor on hazardous
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Tab.5 Posterior probability of indirect influencing factors on

hazmats road transport accidents
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