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Abstract

To assess the risk characteristics of expressway traffic accidents, this study proposes a risk assess-
ment method that integrates the risk degree and frequency of accident types, and takes the accident
data of a certain province as an example to analyze its spatio-temporal characteristics. Firstly, an
evaluation index system covering accident clearance time, clearance type, number of vehicles and
types is constructed. The entropy weight method is adopted to determine the risk coefficients of dif-
ferent accident types (such as rollover, rear-end collision, etc.). Secondly, taking the unit road section
or time length as the benchmark, based on the risk coefficients and frequencies of different types of
traffic accidents, the comprehensive risk value is determined by using the linear weighting method.
Finally, the K-means clustering method is adopted to classify the risk levels and explore the spatio-
temporal distribution patterns. The results show that the risk of rollover accidents is the highest
(0.735), followed by rear-end collisions (0.657) and spontaneous combustion accidents (0.540). Spa-
tially, the proportion of high-risk sections in curves is higher than that in straight sections, and the
greater the slope, the lower the proportion of high-risk sections. In terms of time, the risk of traffic
accidents during the day is higher than that at night and in the early hours of the morning. This re-
search method, based on easily accessible accident handling and vehicle data, provides an efficient
and feasible risk identification tool for highway operation departments, which is conducive to im-
proving the decision-making level of traffic safety management.
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Figure 1. Research idea design drawing
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Table 1. The calculation results of the weight of traffic accident risk assessment indicators
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Xy 0.893 0.106 0.244
EX B 0.833 0.166 0.379

Table 2. Risk coefficients for different types of traffic accidents
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Table 3. Cluster analysis results of all road sections
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Figure 2. A layout map showing the proportion of road features and accident risk levels
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Figure 3. Comprehensive risk value and risk level distribution map of time units
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