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Factors Affecting the Capacity of an Automatic Gate Machine
in Urban Rail Station

GENG Yifan, CHEN Kuanmin, MA Chaoqun, SUN Xingfang
(Transportation Engineering College, Chang’an University, Xi’an 710064)

Abstract: To analyze the influence of gate imbalance on the passing capacity of gates, this study analyzes the gate selection
behavior of passengers. Based on land use structure and data on the entry and exit station of Xi’an Metro Line 2, an optimal
scale regression model is adopted to explore the significant determinants influencing the unbalanced utilization of automatic
ticket gates. The result indicates that the positional relationships between gates and passenger walking direction, passenger
flow intensity, gate configuration quantities, and land use structure have significant effects on the unbalanced utilization of
automatic gates and indicate that the capacity reduction of the gate has a stepwise rise with an increase in configuration
quantity. Furthermore, this paper provides the gate group capacity adjustment coefficient for each case, as well as some
suggestions regarding gate group configurations to improve automatic gate capacity.
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Tab.5 Adjustment coefficient of the gate group

BB X ESE S T A F /A 15 IE 2 3%
INatR (3) 0.708

FrE R & 3k & % 28.(4 ~ 5) 0.649

X % 20(>6) 0.612

DN (3) 0.697

JEAER %35 W 95 204 ~ 5) 0.638

X % 48.(>6) 0.601

i DN (3) 0.668
ii; AR F 5k b %A (4~ 5) 0.609
X % 48.(=>6) 0.572

DNt (3) 0.646

R W Y 2a(4 ~ 5) 0.587

X %48 (>6) 0.550

INatR (3) 0.768

AR 40 5h & % 28.(4 ~ 5) 0.708

X %40 (>6) 0.671

DN (3) 0.961

TR %35 95 2H(4 ~ 5) 0.933

X, K % 40(>6) 0.898
7 A2 PR (3) 0.928
H A% 5k b %A (4~ 5) 0.900

X % 48.(=>6) 0.865

WTBLE 1B F I BB B ) 00 B

KT 372 N/HLh, PHERAL X 2 T R X 4t 55 3 A,
Tl KRG FIEIERBTAR 4 Hlle, RIGH%
Q). B)irH.
4 WFEe

23t FIR AT, S VR 2l AT A T 2
W

1) VA7 3 AL 6 a8 7 W SRR 2 15 )
B Ae Ty, HoPE E R 5 B p L4 &
03010 FESET BT, IR S b 3 & 70 E N AL
AT K RERE 1), AERE S B i) BRSSP AT
2L

2) DAFF R DX Gl A 3, e A DX 42 1R~ F AT 2 )
LA 5 2 1 W LA 118 IE R 50500 R B 0.031,
0.011, Vi & DX ZE 3l P9 28 TR ML IR & 1IE R E00) il - %
0.039. 0.040, FMEIXZEul PSR HLIRE IE R B0 T
B 0.031. 0.062, X 4hAZ AR LR uli 93 S T WL AE IE &
Hor i T FE 0.031 AETF 0.060. 7ETFARIX, fafEX
ZE S RS AMAZ AR Ak v, T K AL R i e
Praure BE W /T UK AT 2R % o0 R R IX R
E XA TR . Mg RS A 2.3 AT R
(o BT AR — 35, RIEPR ] M v 3 Bok & AT H i 2=
S, BRI RN 22 5, HE T 52 TR A A8 i
B

3) 3 2 B AH 7 e 00 1 i R0 o e
MR/, EE S H 3 m T2 6 m i, BIER
) BT 0.0200 AEZESE B ERIN, 1200 1E T A
WAL e U SR A T TR SR B AT

4) W FaEREAMBLL, 3 AMPLgRAR BT
Here BA3 NN gL BUE, 4 N HIHLR A RS IE
RECT % 0.059, 5 ANTHLGR AL NHE IFE RECH B 0.060,
6~8 /MBI IS 1E 1E RECT-H4 N B 0.096.

5) XFFPATR AL, 3 ALY B TR
Bere LA 3 ANHIHLIIgRA N 5EHE, 4 AN IR AL IE
ZECT R 0.028, 5 AN ALIN & 1E R ECH B 0.028,
6~8 /NN & 1 RECTH4 N 0.063.

Y 2T P S IR T8 3 8 ) 3847 AR I i 1 5%
Wio SAEEm LA RE ), R B U E 2 A
MUZEIT, NEH] 3 ANEk 5 ALl T 24 A
BB, e 8 ANmHLLL g .

e P

[1] #4ki%iHHL3E: GB 50157—2013[S]. dbt77: PEZEH T

URBAN RAPID RAIL TRANSIT 61



ERTHRENAIE - 8534 % F 18] 2021FE2 8

(3]

=

SAT B -0 . AR TAE, 2021 FFAFER “—AhE

Ak b iR AL, 2014.

Metro design specification: GB50157—2013[S]. Beijing:
China Building Industry Press, 2014.

REIE B MR AL KA £ 55 A e B IR ALE T AL S o
M5B E HFAR[D]. RAR: B dad KA, 2016.
XIONG Yingnan. Research on traffic capacity analysis and
configuration quantity of automatic ticket gates in subway
stations[D]. Chengdu: Southwest Jiaotong University, 2016.
Bl d. Wosk F 55 & A F R T B IR S B 1A 9] ' A4
B HERHFEAR AT [D]. AR 7 il K2, 2015.

XU Chanzhi. Research on passenger service time interval
and queuing model of subway station ticketing facilities[D].
Chengdu: Southwest Jiaotong University, 2015.

R, BEM, vt BT A IC F I RAE Z IR ALE
e AT RlFR 5S4 RAFR), 2010, 38(1):
85-91.

WU lJiaorong, FENG Jiandong, YE Jianhong. Analysis of
the capacity of magnetic cards and IC cards using check
tickets[J]. Journal of Tongji University (Natural science),
2010, 38(1): 85-91.

Chi-Wai Tsang, Tin-Kin Ho. A prioritized fuzzy constraint
satisfaction approach to model agent negotiation for
railway scheduling[C]. Machine Learning and Cybernetics,
2004. Proceedings of 2004 International Conference on,
2004.

Kme K. gk E5EAE Z W ALE AL AR R[D]. B
4 KERF, 2018,

ZHANG Xiaotian. Research on optimization method of
ticket gate configuration in metro station[D]. Xi’an: Chang’an

University, 2018.

RERMERE

[10]

MER, %K%, AT Anylogic #9 3k % 35 pL v i@ it

R AATRN]. RABEH AR IALE4E 8, 2018,

18(S1): 110-114.

LIU Zeyuan, PENG Hongqin. Simulation research on pas-

sing capacity of metro station gate based on anylogic[J].

Transportation systems engineering and information, 2018,

18(S1): 110-114.

SHI Guichen, XI Zhang. Optimized simulation of auto-

matic gate system of Beijing Tianjin intercity line on Beijing

South Railway Station[J]. Applied mechanics and materials,

2014, 3365.

& G4, T, VISWALK 234k 5547 A AP 64 5 A 7).

i85 AR, 2017, 4(3): 34-36.

CAO Changheng, YU Chen. Application of VISWALK in

pedestrian simulation of subway station[J]. Traffic and port,

2017, 4(3): 34-36.
Ltk RAE, 25, FHE A g Ehh R Ra
R R AT F[I]. 3T 28, 2010, 8(3): 28-35.
FENG lJiandong, WU Jiaorong, JIN Yu, et al. Research on
unbalanced utilization of automatic check-in gate units
for rail transit[J]. Urban transport, 2010, 8(3): 28-35.
Fig, AAT, % ATERAKG KL T
7] BLAR AT R[], R B A AR, 2014, 17(5):
17-21.
MO Ni, ZHOU Guanyu, YANG Lu. Research on the
arrangement of ticket gates in subway stations based on
passenger flow lines[J]. Urban mass transit, 2014, 17(5):
17-21.

(%%. F3#4)

B “—EET”

BAT, JTbsknd PRER W EIE R — i@, AFENFEARE _SBERKEAE,
TN KR, £ AT ek, BBAATAT., REREFE WP EZE LR ZRAF R EILR

YA B RERE, F15 2021 N A3 Lk,

B, b 7e5 RE-SLZTRLIIEN APP Z4 L 5N | H AR5 L ZMHIATAE, INERBEERTFLNE, 2021
F 1 ARG RREMK . APP FARF T, 2 AT A& @ LM, RitS 6 R Eek B mbifst 23K M APP Z

4=

4T o

BT, =P ERBRESDEREIBG, TSR T RIFRE, AT HRE AT, L8 7
FEEANLRG, TS LA TR, AARS B YRR,

62 URBAN RAPID RAIL TRANSIT

#% 8 http://www.chinametro.net/2020-12-24



