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Table 4  Evaluation results for expert 1
N WA bR
ik P, P, P, P, E, E, S, S,
FEM S5 v, v, v, v, v, v, v, v,
A 0.5 0.7 0.7 0.9 0.5 0.3 0.3 0.5
AN EE 0.1 0.1 0. 15 0.2 0.1 0.1 0.05 0.15
ST : W R R
S3 S, M, M, My M, H, H,
PS5 Vi Vy V, V3 V, V3 Vs Vs
AL 0.5 0.3 0.3 0.5 0.7 0.5 0.5 0.7
A E B 0.2 0.1 0.05 0.15 0.2 0.1 0.1 0.15
%S5 LR MBRRES
Table 5 Probability distribution for expert 1
BHRE
WA ISR
P, P, P, P, E, E, S, S,
% 0 0.0108 0.1193 0.496 1 0.0108 0.4964 0 0
L 0.0404 0.8573 0.5088 0.4249 0.8573 0.4246 0.0404 0
— i 0.919 0.1315 0.3621 0.0761 0.1315 0.0761 0.919 0.1315
At 0. 404 0. 0004 0.0098 0.0029 0. 0004 0.0029 0. 404 0.8577
Jag 0 0 0 0 0 0 0 0.0108
4 B
TR R
S5 M M, M, M M, H, H,
% 0 0 0 0.0026 0.1637 0 0 0.1193
2 0.2340 0 0 0.1659 0. 4889 0.0404 0.0404 0.5088
— i 0.5230 0.1315 0 0.6630 0.3060 0.919 0.919 0.3621
At 0.2430 0.8577 1 0.1659 0.0402 0. 404 0. 404 0.0098
b 0 0.0108 0 0.0026 0.0011 0 0 0
WE ERP RO R R A 7 e ZAMER A KR AT B R, A B A Rk 6
[ FUTPET AP AT 00 DS TESERICIS 8 i,
#o  BUERLG R RIMERE
Table 6  Probability after data fusion
B
R bR P ’ Pl P £, i 5 s,
= 0.6392 0.6014 0.8596 0.4931 0.2358 0.0813 0.2891 0.6958
L 0.2086 0.1951 0.1365 0.2317 0.6392 0.5197 0.5014 0.1521
— 0.1483 0.1528 0.0036 0.1221 0.1178 0.3182 0.1907 0.1521
At 0.0036 0.0050 0.0003 0.1528 0.0036 0.0077 0.0188 0.0003
It 0.0003 0.0003 0 0.0003 0.0036 0.0036 0 0
TR PR
s, S, M, M, M, M, A, H,
7 0.5274 0.5192 0.8596 0.8221 0.5967 0.6019 0.2413 0.5674
L 0.3306 0.2089 0.1368 0.1528 0.2433 0.1983 0.4829 0.3638
— i 0.1414 0.1338 0.0036 0.0248 0.1528 0. 1488 0.1091 0.0059
At 0.0003 0.0819 0 0.0003 0.0036 0.0507 0.1665 0.0051
58 0.0003 0.0562 0 0 0. 0036 0.0003 0.0011 0.0047
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Fig.1 Bayesian network model of the hazardous chemicals road transport system
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Risk analysis of a Bayesian network for harmful chemicals road
transportation systems based on fuzzy sets and improved
Dempster/Shafer (DS) evidence theory

JIA JinZhang1 23 CHEN YiNuo'*? KE DingLinl’z’3

(1. School of Safety Science and Engineering; 2. Institute of Safety Science and Engineering;

3. Key Laboratory of Mine Thermal Dynamics and Prevention, Ministry of Education, Liaoning Technical University, Fuxin 123000, China)

Abstract; There is considerable uncertainty about the factors influencing road transportation systems of hazardous
chemicals and the conditional probability table inferred from expert knowledge in a Bayesian network is also highly
subjective. This paper proposes a risk assessment method for road transportation systems of hazardous chemicals
which combines fuzzy sets and improved Dempster/Shafer ( DS) evidence theory to give a Bayesian network for
combined risk assessment of hazardous chemicals road transport systems. For each of the factors influencing hazard-
ous chemicals road transportation systems, the corresponding risk assessment system was established to determine
the evaluation indicators of each level. Expert evaluation of each evaluation indicator was then substituted into the
Gaussian membership function to construct the membership grade matrix, and the data fusion of the improved DS
evidence theory algorithm was carried out to obtain the basic probability distribution of the evaluation opinions after
the fusion of multiple experts. The resulting evaluation indicators allowed the weak links in the system to be identi-
fied and analyzed. Taking a hazardous goods consignment company in Shenyang as an example, the results show
that the risk in transporting hazardous chemicals is relatively high (V,) , with the probability of human factors being
responsible of 60% and the probability of management factors being 52% . Both of these have a large weight, which
requires the company to focus on strengthening its management structure.

Key words: hazardous chemicals road transport system; improved DS evidence theory algorithm; Bayesian net-

work ; risk assessment; safety engineering
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