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Analysis on traffic flow characteristics and capacity for the highway with lanes
closure by construction: With case study of solution for Hangzhou Bay Bridge

WANG Zijie', ZHU Huibing"", YE Yueding’, YANG Bin’, XIAO Long®
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
2.Ningbo Shihua Crude Oil Terminal Co., Ltd., Ningbo 315812, China;
3.Ningbo Hangzhou Bay Bridge Development Co., Ltd., Ningbo 315001, China )

Abstract: Based on the collected data of traffic flow, a three-lane cellular automata traffic model is established
for monitoring the highway in Hangzhou Bay Bridge section, whose two lanes of the inner side are closed due to
mock construction. The construction areas are classified strictly according to the Safety Work Rules for Highway
Maintenance and vehicles’ driving characteristics. Different lane-changing rules are proposed to simulate the
lane-changing behaviors of vehicles driving in different areas, in which vehicles’ type and drivers’ character are
distinguished. The simulation results are in good agreement with the measured data, which verifies the validity
of the model. Through numerical simulation, it is found that the traffic flow and vehicles’ speed decrease to
varying extent with the growing number of merging vehicles when two lanes are closed, and the traffic flow
decreases with the increase of the construction area’s length. In addition, by analyzing the relationship between
the road service level evaluation index and the traffic flow characteristics during the road closure, the result is
obtained which suggests that the essential traffic capacity can be ensured when the service level is above level
three, and thus the specific limit flow is recommended. The study result is expected to provide the theoretical
basis for the highway traffic management during the road closure period.

Key words: closure of highway lanes by construction; Hangzhou Bay Bridge; cellular automata traffic model;
open boundary; characteristics of traffic flow; traffic capacity
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