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Abstract: In order to solve the problems of traffic safety and efficiency on expressways in rainy days,
considering the influence of rainfall intensity on the water film thickness and visibility, a cellular automaton
model of mixed traffic flow with random deceleration amplitude varying with vehicle speed is established based
on the road surface adhesion coefficient under different rainfall conditions. Whether there is a traffic conflict
is determined according to the vehicle speed, maximum deceleration and the distance between the vehicle and
the front vehicle. The maximum deceleration rate decreases with the increase of rainfall intensity. The traffic
safety and traffic efficiency evaluation indicators represented by traffic conflict rate and average travel time are
constructed. By means of micro simulation, taking moderate rain for example, the influences of the ratio of
large and small vehicles, the probability of slowing down, the vehicle arrival rate and the probability of lane
changing on the conflict rate and travel time are analyzed. The influence of the speed limit value on the
conflict rate and average travel time under the scenarios of rainstorm, heavy rain and moderate rain is studied

to find the best speed limit value under different rainfall conditions. The simulation result indicates that (1)
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the average travel time on expressway can be shorten by reducing the deceleration probability and increasing

the lane changing probability; (2) reducing the arrival rate of vehicles, reducing the deceleration

probability, lane changing probability and the mixing degree of large and small vehicles will help to reduce

the conflict rate; (3) under the same rainfall condition, the average travel time decreases with the increase of

the speed limit value, while the conflict rate increases with the increase of the speed limit value; (4) under

different rainfall conditions, the conflict rate increases with the increase of rainfall intensity, while the optimal

speed limit decreases with the increase of rainfall intensity. In comprehensive consideration of traffic safety

and traffic efficiency, it is suggested that the speed limit of small vehicles under the conditions of rainstorm

and heavy rain on expressway should be 60 km/h and 80 km/h respectively.
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rate under different rainfall conditions
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