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The research on propagation mechanism of
urban rail transit fault delay based on directed graph and fault tree
WAN Su, DING Xiaobing, LIU Zhigang, YANG Kaihe, CHEN Jiaping
(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The stations of urban rail transit system interact with each other. If the train causes initial delay at a certain station, the
impact of the delay will be transmitted to the surrounding trains or stations, resulting in serious consequences. In this paper, based on
graph theory, a directed graph delay model of station hierarchical reconstruction is established, which comprehensively considers the
connectivity of nodes and the importance of nodes. Then, combined with the fault tree analysis method, the fault nodes are deeply
analyzed to find out the bottom events that lead to train failure, so as to deal with the fault more efficiently. This method can not
only quickly identify the cause of the fault, but also accurately predict the node of fault dissipation and the time required for fault
dissipation. Therefore, it is of great significance to study the network propagation mechanism of urban rail transit fault delay,
reasonably organize the train operation adjustment, restore the train operation on schedule as soon as possible, and ensure the traffic
service level.
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Fig. 1 Delay propagation system of urban rail transit
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Fig. 2 Directed graph model of delay propagation of system failure
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Fig. 3 Layered digraph model
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Tab. 1 Label and description of events at the bottom of fault tree
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Tab. 2 Minimum cut set table
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Fig. 5 Combination model of fault tree and directed graph
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Tab. 3 The value of importance of each node in Figure 6

REP=S Coi C; REP=Y Cyi o

X, 2 0.24 X, 5 0.60
X, 3 0.36 X, 1 0.12
X, 6 0.72 X, 2 0.24
X, 2 0.24
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diagram of urban rail transit
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