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Table 1 Statistical table on causes of road traffic accidents
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9 55 2 0.65 1.20 0.55
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Fig.1 Statistical graph on the months of road

traffic accidents
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Table 2 Statistical table on road traffic accident forms

W F K HHOL S P/ % BET BN /% Lk USSP AN
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Table 3 Statistical table on traffic modes of the perpetrators in road traffic accidents
ey 253 T H BB % BET B % LERE/EBIASN
P 1 4 48.51 40. 90 0.25
s 17.84 28.57 0.47
REDN 4 0.73 1. 66 0. 66
=RRE 0.99 1.20 0.36
YL 4
[[SuREES 0.48 0. 68 0. 42
FEFL 2 19.77 17.50 0.26
HiFral 1.04 1.48 0. 42
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Table 4 Statistical table on nature of motor vehicle use in road traffic accidents
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Fig.3 Statistical graph on motor vehicle states

of driving in road traffic accidents
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Fig.4 Statistical graph on mechanical fault state of

motor vehicle in road traffic accidents
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Table 5 Statistical table on traffic modes of road

traffic accident fatalities
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Table 6 Causative factors of road traffic accidents
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Table 7 Calculation results of DEMATEL
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Table 8 Order reachable matrix K’

HE  x, =« Xs Ny Xy, X5 Xy L . O S P R ) X % 0 HF
Xy 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6
X, 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5
Xs 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5
Xg 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 2 5
¥y 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 2 5
Xys 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 2 5
Xyg 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 5
Xy 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 4
%y 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3 4
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Characteristics and mechanism of road
traffic accidents

GAO Yinan', GONG Jiangiang’

(1 China Merchants Testing Vehicle Technology Research
Institute Co, Ltd, Chongqing 401329, China; 2 Research
Institute of Highway, Ministry of Transport, Beijing 100088,
China)

Abstract: To study the characteristics and mechanism of road
traffic accidents, the cause, form, time, perpetrator, motor
vehicle, casualties, and other characteristics were analyzed
based on the data of 1. 09 million road traffic accidents in 2015 —
2019, and then causative factors of road traffic accidents were
abstracted. The Decision Making Trial and Evaluation Laboratory
(DEMATEL) method was used to calculate the correlation of
complex system, and the influence degree, affected degree,
cause degree, and center degree of causative factors were
calculated to determine the impact of each causative factor on the
formation of road traffic accidents. A hierarchical structure

diagram of causing factors of road traffic accidents was
established. The mechanism and essential causative factors of
road traffic accidents were obtained theoretically. Based on the
analysis of the characteristics and causes of road traffic
accidents, suggestions on road traffic safety management in line
with national conditions were proposed. 86.29% of the accidents
were caused by motor vehicle violations. Among them, failure to
give way according to regulations was the main reason, illegal
loading was a high-risk factor, and speeding accidents were
frequent and harmful. 70.21% of the accidents were multi-
vehicle accidents. Side impact was a high-frequency accident
form, and falling and rolling were high-risk accident forms.
17:00 —19:59 was the accident-prone period. 3:00 —5:59 was
the period of high injury accidents. Accidents caused by
production and operation vehicles were accompanied by high
hazards, among which tourism passenger transport, transport of
dangerous chemicals, and general freight transport caused the
highest degree of damage. Pedestrians were more vulnerable to
fatal injuries and men were more likely to be injured than women
in accidents. 77.38% of the fatal causes of accidents were brain
injuries. 3. 63% of the motor vehicles involved in accidents had
mechanical failures, the probability of poor braking was the
highest, and the danger of excessive tire wear was the greatest.
The analysis results of the mechanism show that speeding,
overloaded transportation, insufficient technology or lagging
standards and regulations are the essential factors. These factors
can be used as key points to reduce accident risk.
Key words: safety engineering; road traffic accidents; accidents
characteristics ; mechanism; Decision Making Trial

and Evaluation Laboratory( DEMATEL)
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