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Simulations on layout of flow restriction facilities at
the bottlenecks in urban rail transit station
HONG Chen, ZHUANG Yifan, JING Wenli, CHEN Yu, CHANG Ying
(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] With the expansion of the urban rail transit network, the rail transit stations in major cities generally suffer from the
problem of passenger flow overload during peak hours. Bottlenecks ( such as stairs, escalators, automatic fare automatic fare gate,
etc.) are the main factors affecting station efficiency. Therefore, setting up flow restriction facilities at the bottleneck during peak
passenger flow has become a normal measure for daily passenger flow control. At present, the layout of flow restriction facilities
mainly relies on empirical analysis, and there is a lack of quantitative layout guidance. The preliminary evaluation of the installation
effects of various flow restriction facilities based on a questionnaire survey is first conducted. Then VISSIM simulation software is
employed as the main research tool to simulate the pedestrian movement process under different forms and sizes of flow restriction
facilities at the bottlenecks in subway stations when passenger flow intensities are varied. Finally, the flow and speed of the flow
restriction facilities per unit time are analyzed and compared, and the optimization suggestions for the layout of the flow restriction
facilities are put forward.
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Tab. 1 Common layout of flow restriction facilities
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Tab. 2 Some questions of the questionnaire
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Tab. 3 Layout plans of flow restriction facilities at the escalator
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Tab. 4 Layout plans of flow restriction facilities at the automatic fare gates
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Fig. 1 VISSIM simulation sketches of the flow restriction facilities at the escalator
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Fig. 2 Flow—-time diagrams of different flow restriction facilities layouts at the escalator
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Fig. 3 VISSIM simulation sketches of the flow restriction facilities
at the automatic fare gates
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Fig. 4 Flow—-time diagrams of different flow restriction facilities layouts at the automatic fare gates
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