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Abstract

In the face of peak travel demand during the Spring Festival and other rush periods, how to ensure
that passengers check in on train station within the specified time is a problem worth studying. As
the bottleneck zone when the pedestrian flow inside the station hub passes, the efficiency of pede-
strian ticket checking directly affects the operational efficiency of the high-speed rail station, and
which is also an important factor in determining the station scale. This article studies the pede-
strian crossing behavior from micro-simulation perspective. First, the social force model of the
passengers carrying small luggage passengers, medium and large luggage passengers and passengers
of different ages was established. Then, through the statistical analysis of the behavior of the pas-
sengers in the Changsha High-speed Railway South Station, the important parameters of the model
are calibrated before the behavior of the pedestrian ticket checking is simulated. Finally, the ac-
tual and simulated gate time data are compared and analyzed to verify the effectiveness of the
passengers’ social force model.
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Figure 1. Traditional pedestrian stress diagram
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Figure 2. Schematic diagram of the force when the passenger passes the gate
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Table 1. Pedestrian crossing behavior survey sample summary table
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Figure 3. Passenger crossing time distribution map
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Table 2. Distribution of different types of passengers
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Table 3. Different types of passenger speed expectation zone
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Table 4. Social force model parameter value
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Figure 4. Initial state of passengers before crossing
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Table 5. Small baggage passengers crossing time sample statistical description
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