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Gather-distributing Characteristics of Passengers between Facilities
in Subway Station

YUAN Bohui
(China Railway Liuyuan Group Co., Ltd., Tianjin 300308)

Abstract: Given that passenger flow distribution in urban rail transit station facilities is limited by the capacity and topology
of these facilities, making quantification difficult, this study addresses this issue by analyzing the current state of research on
passenger flow in station facilities. First, an analysis of the passenger flow state and its transformation within station facilities
is conducted. Based on the capacity and transit capacity of the facilities, a passenger flow state transition model is constructed
using queuing theory to describe the probability of congestion and dissipation at facility junctions. Taking an urban rail transit
interchange station as an example, an analysis of the passenger flow distribution characteristics on the walking facility topology
network is performed. The results show that when passenger flow density exceeds the density of free flow, congestion inevitably
occurs in facilities with smaller capacities due to the actual passenger flow surpassing a certain threshold. The actual passenger
flow distribution characteristics are influenced not only by the capacity of individual walking facilities but also by bottlenecks
within the facility network. The research results provide data and technical support for station managers in developing and
implementing flow restriction schemes.

Keywords: urban rail transit; passenger gathering-distributing model; transition probability model; station facilities; steady
probability
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Figure 2 Connectivity of facilities at the station
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Table 1 Dimensions of facilities inside the station
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Table 2 Scenario parameter settings
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Y% sk E/(AM)  TFTEAK AAE s SR s
w— 1 500 [260, 300] 2 6
Y= 3500 [260, 300] 4 6
Yw= 3500 [400, 440] 4 6
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Table 3 Off-peak passenger walking behavior parameters
for facility entrances and exits s
B AATHH

S A @RS BREIA L ORSE%
24 EA AR 0.8 25.56 115 128
8 th b KA 0.75 27.97 127 128
3k shHEA 0.2 20.84 27 63
O# ik sh A 0.25 22.11 32 63
10#3E 35 3 45 0.8 20.57 27 128
At SEI A 0.8 19.92 25 128
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3t shHEA 0.2 20.08 6 48

x4 PHEHRDHBMRERREITSH
Table 4 Passengers walking behavior parameters
at the station (simulation scenario 2)
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Table 5 Passengers walking behavior parameters
at the station (scenario about morning peak duration)
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Figure 4 Passenger distribution at the station
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Table 6 Passengers walking behavior parameters
in station (scenario about morning peak duration)

S FRAATHA
BRG] BEEEs BREIAN L RFE%

24 H SE AR 0.6 37.26 118 128
8 th SE AP 0.6 38.94 92 128
3#ih SEREAR 0.4 28.48 67 63
O# th SEHEAR 0.6 33.82 75 63
10#3% 35 kA 0.6 19.79 45 128
A SEIRAS 0.6 18.54 38 128
OHitk SEHEAD 0.4 25.35 29 48
3tk shAE A 0.4 27.73 39 48
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