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Passenger Flow Distribution in Railway Stations Based on
Network Bottleneck Control Model

WANG Kun, SUN Lishan, LUO Wei, WANG Shunchao, ZHANG Yajun
(Beijing Key Laboratory of Traffic Engineering (Beijing University of Technology), Beijing 100124)

Abstract: The service capacity of subway station facilities does not accommodate huge passenger demands due to the strong
cluster effect of subway passenger flow in a particular time and space. System service quality declines rapidly, thereby leading
to the congestion and detention of passengers in the station during peak periods. In this paper, large-scale investigation of
subway station streamline and facilities are carried out and the actual capacity of service facilities are measured. The
bottleneck areas of the rail transit station are then classified by passenger streamline. Thus, a network bottleneck passenger
flow distribution model is built using multipoint interlink gating control method. The regulation of passenger volume in the
bottleneck area is then calculated by analyzing the matching degree of facility capacity in the streamline network structure.
A case study of Dongdan station in Beijing is considered where the model is implemented to control streamline bottleneck.
In addition, the bottleneck optimization scheme is calculated for different passenger flow intensities. The validity and
practicality of model are verified and thus provide the theoretical basis and data support for high-density passenger flow
organization. The model can assist station managers to determine the bottleneck control area and to develop detailed
passenger flow assignment.
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Fig. 1 Passenger streamline of subway station
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in subway station
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Tab.1 Efficiency of security check in Beijing subway station
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Fig. 3 Facilities setting in security check area
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Fig. 4 Passenger passing time through the security check area

1.2.2 Bk

UL R T R N RS S - S5 4 IR R s i
510 F Bh PR A ST . E ShERBA IR R A ) e T
h E SRR IR G B Rl S AN T 5 I TR AR A
o msEbrsE T, R MBLZ LS, oo
FATHESRAGE R H A, S%R HaPEE T —
BB EEEN, SEPREATRE N TR . dbntTiHh
BRuk BB PR T 1 m, 1B4T% A 0.5 m/s, S
WA 34 3 B BB R I U 14T N Bk 5 SR
Wi Ry Wk 2. R BENERBERE IS RE TR 80~



88 N/(min/m), I ENATHRAR M ki gk
ATHRA A 2o
F 2 HBEKUAERERIT ABUIA BT AR

Tab.2 Pedestrian arrival and carrying capacity in
elevator area

A P BT A B K/ FABBILRE A/
7 18] e (A/(min/m)) (A/(min/m))
th 3k 126 80
A7
Bk 154 88
Eib 70 80
T47
He 114 84

ALtk T AR B 28 SRR AT BEE, FE g
W35 3 3P A IR v LA AR 1 SR AL Frs i 1)
T HEE RS, BRI RO, (H RN )
M, ARG, bl TR 2
Ko AT NVLEHCE SR 0 T, MR AT AR D
Ferd RErb T 2Ze . MR R R, SRR BIA RAT
JESAPE, Sy BN . 0 4Rk TR ) E SRR R
DHEAT Y, S5 RUE 3. ERA D], BESEA
H ol Ak I R BRI I e B AT AT N BIATS DL, HERA
I TEANERRL 1050 7EHIREIL HHHEBH DI 5 T O o

R3 WHEEBXEITAREREDIER

Tab.3 Pedestrian arrivals and carrying capacity
in staircase area
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Tab.4 Pedestrian arrivals and carrying capacity
in corridor area
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Fig. 5 Structure and transfer streamline of Dongdan station
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Tab.S5 Model parameter setting of Dongdan station
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Fig. 6 Streamline network bottleneck position of Dongdan station
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Tab. 6 Passenger flow adjustment scheme of streamline network bottleneck
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