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Optimization methods of bottleneck sections’ traffic capacity based on
alignment and speed limit

CHEN Jun, WEI Xianpeng, TAO Ke, ZHAO Xuejun
( School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Because construction enclosure has much negative impact to traffic, the methods to improve the bottleneck sections’ ca-
pacity is studied. Firstly, the bottleneck sections’ vehicle tracks are acquired by collecting and analyzing the video data. K-means
clustering algorithm is used to get the vehicle tracks’ centroid. Cubic spline curve is used to design lane changes lines of bottleneck
sections. In order to decrease the delay causing by traffic accidents, the safe speed limit is calculated applying Overtaking Change
Lane Model. Finally, Vissim simulation software is used to evaluate the measures of alignment optimization and safe speed limit in
bottleneck sections. The results show that the alignment optimization and speed limit can significantly improve the traffic efficiency

of the bottleneck sections: the driving speed is increased by 8.75% and the queue length is reduced by 29.14%.
Key words: bottleneck section; traffic capacity; alignment optimization; safe speed limit
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Fig.1 The vertical view of the basic road
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Tab.1 Driving trajectory analysis
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Fig.4 K-means clustering results
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Tab.2 Cluster mass center’s coordinates
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Fig.5 The sketch of changing lanes corner
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Fig.6 The sketch of lane change distance of car-following
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Fig.7 The channelization of the road map
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Fig.8 The simulation diagram of road optimization
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Tab.4 The evaluation results of simulation
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