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Empirical study of road network based on improved load redistribution algorithm
SUN Conghui, YAO Hongguang

(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: A stable urban road transportation network is crucial for the efficient operation of normal urban activities and the rapid
growth of the national recycling economy. Damage to the intersection nodes of the urban road transportation network triggers the
continuous spread and diffusion of congestion, which leads to the phenomenon of successive congestion on a large area of the road
network and affects the mobility of urban regional traffic. This paper studies the load redistribution guidance strategy after successive
congestion in the road network under the load—capacity model based on the improved load redistribution algorithm, and carries out
an empirical simulation study based on part of the regional road network in Songjiang New City, Shanghai. The actual road network
topology is carried out and the load—capacity model is established, and the congestion guidance strategy is analyzed based on the new
weighted node comprehensive importance and node strength in the successive congestion model using random attack and intentional
attack. The study shows that the load redistribution strategy based on the integrated importance of the newly weighted nodes after the
attack on the complex weighted road network improves the robustness of the road network, which is of great significance in
identifying the important nodes in the urban transportation network, formulating a preplan before the occurrence of traffic congestion
on urban roads after congestion, and controlling the management of road traffic after the occurrence of failures.
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Fig. 1 Diagram of successive congestion study routes
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Fig. 2 Flowchart of local load redistribution algorithm
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Fig. 3 Schematic diagram of road network topology
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