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Cause analyses of vehicles’ delay in tunnel section of highway
during heavy rain
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( 1.School of Civil Engineering and Future Cities, Ningbo University, Ningbo 315211, China;
2.Zhejiang Xindian Engineering Technology Co., Ltd., Ningbo 315021, China )

Abstract: By extracting vehicles’ driving characteristics on highways during heavy rain from traffic videos, a
cellular automaton traffic model suitable for tunnel section of highway under heavy rain is proposed, in which
the particular properties of traffic flow in the tunnel section are taken into account. Through numerical
simulation, the obtained traffic flows and speeds are compared with the measured data, resulting with good
agreements. By analyzing the variance trend of vehicles’ speeds with vehicles densities under two situations, i.e.,
heavy rain and normal weather, it is demonstrated that when the density is p<0.4, vehicles’ speeds in the tunnel
section are lower during heavy rain, and vehicles’ speeds decrease to lower values before the tunnel entrance and
exit. Furthermore, traffic congestions are more prone to occur in the left lane inside the tunnel. Besides, the
underlying causes of vehicles’ delay during heavy rain are analyzed by calculating the delay time proportion of
vehicles. The research results are expected to provide theoretical guidance for traffic management and
operational optimization on the highway with tunnel sections during heavy rain.
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