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Abstract

The passing capacity of the expressway ETC toll lane is in excess most of the time, and the lane se-
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lection inertia of the vehicle forms its different traffic intensity. To maximize the utility of each
ETC toll lane and prevent traffic congestion in the habitual lane during peak hours: firstly, we cal-
culate and fit the saturated headway of the ETC toll lane; secondly, we propose an optimization
model of the traffic flow of the ETC toll lane. Based on the proportion and difference of the satu-
rated headway of the lane traffic, we dynamically adjust the number of toll lane openings and re-
distribute the traffic flow of each lane, to balance the traffic intensity and improve the traffic effi-
ciency of each toll lane. Based on Guiyang West Toll Station, the results of solving the model and
simulation show that: after adjusting the number of toll lanes open according to the opening sce-
nario and optimizing the traffic flow, the traffic intensity balance value of toll lanes increases by
more than 20%, and the delay time of passing vehicles is shortened by 5% to 8%. Under the condi-
tion of stable traffic flow at the station, the method adjusts the number of toll lane openings ac-
cording to the utilization rate of the lane. By distributing its static traffic flow, the opening effi-
ciency of the ETC lane of the expressway is higher. The traffic flow optimization can provide a ref-
erence to manage the station intelligently.
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Table 1. Correction factors for traffic types
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Table 2. Traffic optimization results in three periods
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Figure 1. Changes in congestion indicators before and after traffic flow optimization
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