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Post-earthquake Performance Evaluation of Urban Rail Transit

Network based on Network Efficiency

FAN Shijie, YOU Dan, HOU Benwei, XU Chengshun
(Faculty of Architecture , Beijing University of Technology, Beijing 100124, China)

Abstract: For the urban rail transit system with the subway as the main component, the damage
and destruction of the stations, tunnels and other structures caused by the earthquake will seriously
affect the traffic operation function of the system. At present, the research on the performance of
the rail transit network in the disturbance accident scenarios mainly focuses on random failure and de-
liberate attack, and there is a lack of relevant research in the earthquake scenario. This paper uses
the network efficiency index weighted by passenger flow to study the seismic performance of rail
transit network under different earthquakes. The network topology model is constructed by using the
graph theory modeling method, and the structural failure probability is calculated based on the seis-
mic fragility models for main structures such as stations and section tunnels. Utilizing the Monte Car-
lo simulation method to sample the post-earthquake status of the network unit, three kinds of net-
work efficiency indexes including topological network efficiency, site traffic-weighted network effi-

ciency and network service efficiency are used to evaluate the post-earthquake performance of the
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network. Taking the Beijing rail transit network as an example, the network performance indicators

under different earthquake action scenarios are compared, and the station traffic-weighted network

efficiency index is selected to represent the network post-earthquake performance. The network per-

formance loss under different PGAs is calculated, and the seismic vulnerability model of the rail

transit network is fitted, which is convenient for quick post-earthquake performance evaluation of

the case network.

Keywords: urban rail transit system; earthquake disaster; network performance; fragility model
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