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Abstract

Vehicles in the freeway work zones where lanes become narrow have to merge at the appropriate
position upstream of the narrowed lane. Vehicles’ merging can cause aggressive driving behavior
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and result in serious traffic safety hazard. Under different upstream traffic volume and traffic com-
position, the spatial and temporal distribution characteristics of vehicles’ merging location directly
determine freeway operational efficiency and traffic safety. Based on the vehicular gap acceptance
theory and freeway capacity model, an intelligent vehicle merging control strategy for freeway
merging area is proposed, and the merging control thresholds considering the factors such as the
rate of heavy vehicles, upstream traffic flow rate, and highway geometry are given. The whole
control strategy is significant in enhancing traffic safety and traffic efficiency, and reducing the
occurrence of aggressive driving behavior in merging area of highway construction section.
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Figure 1. Diagram of intelligent merge control strategy in work zones
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Table 1. Optimal mixing ratio with different gaps and vehicle arrival rate
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Figure 2. Change of the traffic volume in the closed lane and the upstream vehicle arrival rate
with the traffic volume on the traffic lane when ¢, =3
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Figure 3. Change of the traffic volume In the closed lane and the upstream vehicle arrival
rate with the traffic volume on the traffic lane when #, = 4.25
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Figure 4. Change of the traffic volume in the closed lane and the upstream vehicle arrival
rate with the traffic volume on the traffic lane when 7, =6
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Figure 5. The speed varies with the amount of traffic
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Figure 6. Comparison of speed at different sections when the volume is 1000 pcu/h
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Figure 7. Comparison of speed at different sections when the volume is 1200 pcu/h
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Figure 8. Comparison of speed at different sections when heavy vehicle rate is 0.1
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