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Numerical simulation of efficient strategies for emergency vehicles’ passing
through tunnel sections rapidly

HE Peng!, WANG Zikang', ZHU Huibing', HU Linxun®, CHEN Lei’
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.Zhejiang Xindian Engineering Technology Co., Ltd., Ningbo 315021, China )

Abstract: Based on the cellular automata traffic model and actual traffic data measured by thundervision
integrated machines, with consideration of the requirement of emergency vehicles’ passing through tunnel
sections rapidly and the interaction between emergency vehicles and other vehicles, a traffic model is established
for the tunnel sections of expressway with emergency vehicles. The relationship between flows and densities is
analyzed when the traffic flow demonstrates free flow, synchronous flow and wide motion congestion,
respectively. The time required for the emergency vehicles’ passing through the tunnel section is calculated with
different lane-changing yield rates of the preceding vehicles on the same lane. It is shown that when the density
is p<0.29, the traffic efficiency of emergency vehicles is improved distinctly if the yield rate of the preceding
vehicles on the same lane is greater than 80%, and the reason of this result is analyzed from a microcosmic
perspective. The research results are expected to provide a theoretical reference for the emergency vehicles’
rapidly passing through tunnel sections of expressway.

Keywords: expressway; tunnel section; emergency vehicle; traffic model; passing through rapidly
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