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Traffic safety risk assessment and sensitivity analysis on expressway

WU Yan', QIAN Zhen-bang®, WANG Jian-jun’, DENG Ya-juan®’, LU Yang®
(1. School of Architecture, Chang’an University, Xi’an 710061, Shaanxi, China;
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Abstract; In order to prevent and reduce traffic accidents, “afterwards punishment” should be transformed
into “beforehand preventing”. This paper constructed expressway traffic safety risk evaluation index system
including 16 influence factors such as steering performance, traffic conditioned etc. Based on the thoughts of
system analysis and grafting, the model of expressway traffic safety risk assessment based on the method of
AHP-TOPSIS-RSR was put forward and AHP method was used to establish evaluation matrix. TOPSIS
method with entropy was introduced to calculate the relative approach degree values between traffic safety
risk comprehensive evaluation index values and the ideal values, and combined with RSR method, the rela-
tive approach degree values were classified according to the highway traffic safety risk grade of hierarchy
standard. Based on the method of orthogonal test, the model of safety sensitivity analysis was put forward.
The sensitivity value of each factor was calculated and the main sensitive factors were determined by their
order. The paper verified the proposed method on Yongwu Expressway. The results show that the security
risk on Yongwu Expresway is level I, namely huge warning, which is high. The risk sensitivity value of the

indicator of fatigue/driving without a license, vehicle speed, condition of road alignment, traffic conditions,
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adverse weather, rescue mechanism is 0.472 1, 0.508 8, 0.759 8, 0. 814 2, 0.529 6, 0. 468 5 respectively.

They are the safety sensitive indicators. Risk assessment results can reflect the traffic safety situation of

Yongwu Expressway. 7 tabs, 1 fig, 21 refs.

Key words: traffic engineering; traffic safety; ATR method; orthogonal test; risk assessment;

sensitivity analysis; expressway
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Tab. 1 Evaluation index system
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Tab. 2 Risk indicators’ scores
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