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Estimation model of subway train boarding and alighting time
PU Xuexiang, HU Hua, YU Junhao, FU Yuzhu, DAI Mengli

(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to improve the operational efficiency of urban rail transit, this paper, based on the collection of data related to
the traffic characteristics of urban rail transit passengers in the process of boarding and alighting, from the point of view of the
average boarding and alighting time of passengers and the maximum boarding and alighting flow of the door, studied the influencing
factors of the average boarding and alighting time of passengers and the maximum boarding and alighting flow of the door, and
established two corresponding estimation sub-models, and based on which constructed and formed the estimation model of the
boarding and alighting time of metro trains. The model is calibrated and validated by taking the boarding and alighting time in
Shanghai rail transit stations as an example. The results of the study show that six factors, such as the full load rate of the carriages,
the mobility—impaired group, the number of people in the vertical handrail area at the doors, the number of train groups, the layout
of escalators at the platforms, and the total number of people boarding and alighting from the train, have a significant impact on the
train boarding and alighting time. The estimation model can fit the distribution of train boarding and alighting time better. The
research results can provide theoretical support and practical guidance for the development and optimization of urban rail transit
stopping schemes.
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Fig. 1 Relationship between compartment occupancy and average

passenger boarding time
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Fig. 2 Schematic location of vertical handrail between doors
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Table 1 Correlation analysis between the number of train sets and

the maximum number of people boarding ( alighting) at

the train doors
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Fig. 3 Example of downstairs escalator layout

F2 HEBHBEEXSETERXLE(T) EABBEX TSR
Table 2 Correlation analysis between the escalator layout pattern
and the maximum number of people boarding ( alighting)

at the train doors
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Table 3  Correlation analysis between the total number of people
boarding ( alighting) in a train and the maximum number

of people boarding ( alighting) in a platform door
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Table 4 Division of station operation period and related data
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rlFg (1 54)  5:27-7:00 5.39 3 3 10 8 8 4
7:00-9:20 48.34 4 2 102 98 8 4

9.20-16:30 11.88 4 2 13 12 8 4

16:30-19:20 18.10 3 3 60 54 8 4

19:20-23.14 6.28 4 1 14 13 8 4
FELEHE (1 54)  5:34-6:40 24.92 5 3 61 55 8 2
6:40-10:20 45.33 6 2 248 223 8 2

10:20-15:30 9.77 4 3 52 47 8 2

15:30-20:00 12.57 5 4 81 73 8 2

20.00-23.30 5.23 3 1 32 29 8 2
GRS (3 54k)  5:20-7:20 4.36 2 3 64 58 6 2
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17:00-19:00 8.67 6 8 208 205 6 2

19:00-2352 1.24 3 5 12 11 6 2
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HFHE(55%%) 5:52-7.00 3.89 3 1 32 29 4 2
7:00-9:00 17.29 2 2 80 76 4 2

9.00-17:10 14.74 3 4 14 13 4 2

17:10-19.30 28.27 3 3 52 50 4 2

19:30-22:42 21.50 2 2 5 5 4 2
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Fig. 4 Difference between the planned value/calculated value of

the model and the measured value
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