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Resilience assessment method of urban rail transit system

under cascading failure
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(1 School of Transportation, Southeast University, Nanjing Jiangsu 211189, China; 2 Nanjing Rail
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4 School of Transport Management, Nanjing Vocational Institute of Railway Technology, Nanjing
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Abstract:  In order to identify high-risk stations in urban rail transit systems and improve network
resilience and operational safety, a performance function model was constructed to evaluate the network
resilience by selecting network efficiency, average shortest path length and maximum connection sub-graph
as indicators, and an evaluation method for critical stations was proposed, considering topological structure
and passenger flow distribution equilibrium. Taking Nanjing Metro as an example, three cascading failure

modes, descending critical degree, descending betweenness centrality and random sequence, are adopted.
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The characteristics of resilience degradation under different cascading failures are simulated respectively in

the unweighted network and the weighted network. The results show that the critical stations are similar on

weekdays and weekends. The resilience performance decreases most rapidly in the early stages of failures

in descending order of critical stations. Compared with topology networks, the resilience index of passenger

flow-weighted networks decreases faster in the early stages of cascading failures. Strengthening the control

of critical stations when cascading failures do not spread widely can help reduce the loss of network

resilience.
Keywords: urban rail transit;
weighted network
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Fig.2 Resilience degradation in unweighted network
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