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Abstract

portant parameter for designing the capacity of various parts in

[ Objective] Ultra-peak passenger flow is an im-

urban rail transit station, which is obtained by multiplying the
peak-hour passenger flow by the ultra-peak coefficient. How-
ever, there is no appropriate method to determine the ultra-peak
coefficient at present. In practical design, its value is usually
calculated based on the recommended one given by “Code for
design of Metro” and the designer’s experience. Therefore, it

is necessary to study the distribution rule and value calculation
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method of the coefficient. [ Method ] Based on the current
passenger flow data in Guangzhou Metro stations, the stations
are classified by the daily inbound passenger flow and the loca-
tion. The differences in distribution range of the above ultra-
peak coefficient at different stations are analyzed, and the dis-
tribution pattern and determination approach are discussed.
[Result & Conclusion] For the stations surrounded by em-
ployment land, the ultra-peak coefficient of inbound passenger
flow during evening peak hours should be taken around the
lower limit of recommended value given by “Code for design
of metro”. For the stations surrounded by residential land, the
ultra-peak coefficient during morning peak hours should be
taken according to the concentration of travel distance distribu-
tion of inbound passenger flow. If the distribution of travel dis-
tance is highly concentrated, the coefficient value should be
taken around the upper limit of the recommended value in the
“Code for design of metro”.

Key words Guangzhou Metro; station; ultra-peak coeffi-

cient of inbound passenger flow; empirical analysis
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Fig.1 Box plot of weekly average ultra-peak coefficient for

inbound passenger flow in different types of stations

*3 BREBRRUSENFHHBERRNEATLHESE
Tab.3 Distribution of weekly average ultra-peak coeffi-
cient for inbound passenger flow at stations classi-

fied by location
eyl B oA B Be/IME #i
By 1.04~1.14  1.14  1.04 Fo4EdLE1.09 45
1.04  FREPELI0 AL

LB I, R 40
it 1.40

TEH] R AFE

MIENT 33 T34 n IR Y, 7 M Bk 4wl it

Uk 5 YL e e AR KA B P A Y T (ot ik i L
) A 1.1~ 1.4 [ BRI LR LR A D K
- 141 -

U IRIX 4G 1.04 ~1.24  1.27
X ZEuE 1.04~1.32 2.85 1.04

WAl s 1.03~1.26 2.26 1.03




URBAN MASS TRANSIT

ML EIABLR T84 LUR =07 — 2, TN
W3l SEA T LR B B, AN TR B B kR — FL A
ANTRIERTT A L BER [R] 254 Al BEAN ], fy it 5 | e
MR e W 2 R X 20 B 0, S5 ) N T T R AR T
A OC, Ve FL2RSF UK AT AR B A Y AT
o T e W B AU AFNS 0 W =, el TR Y )R PR A
RSO R o W I BEAS 15 min 3l 203 £ A vl
REAEL 7 g e I B ry L /)N ek ] 67 2 Oy B il 35
PN 15 min F R E R
R4 RERESENFHRHEEREATHESERY
SmiER

Tab. 4 Distribution of weekly average ultra-peak coeffi-
cient for inbound passenger flow at stations classi-
fied by daily inbound passenger flow

oyl L RORE fUME ik

W% VOB 43, 8 43 2 vl
1.06 ~1. 2. 1.

Vot 06 36 85 06 1,40

BANE BRhEd, FEEDE
1.04~1.23 1.24 1.04

WLl L 13 245

haE BRhEd, FTEEDE
1.04~1.21 1.25 1.04

b 1.09 Zefy

BRE s s
1.03~1.20 1.20 1.03 ZEHE 3

WK% p
1.04~1.10 1.10 1.04 ERTASINE:

Pty T A

AT 4 F o 0 i SRR, ) M ik
PREEIEH 4 F 7E o 20 O i /0 T2 ol o il 0 3
10 P '€ S L RN R S NETF S N 1 4
NG )l A e i AR R T 1. 80, 2
B PR Al 1) 4 v O N A B B
e e P B 7 O SR A A G 0 T A e 3 T L 1 5
M R vl 7 8 RE I, — RO, 14 5 P v 0 AR KK
TR B B AR /N0 U 47 v 04 il 15 908 e W 4TS /N T
CHUBRBET M) /Nl 15 90 BE 25K, i DU A %
Bl ) S Pl i 06 2R RO AE (M Bk B L)
WA 11~ 14 JEEN, — B A2 X 0 o 5 58
BEBLITA AL R o A I, 7T A2 i 3 98 BE I, 4 v
R I 1 0 2R CHR IR CHb R BT RLIE ) I 0
L1 ~1 4 Ju B E .

MR XA 23 SR A, ) M B R A S B A%
o DX A il 2 o v 0 2 A ) £ 20 A L /)
T IR DAY R I SN TR XA

AR A 30k 4 2 3ty 2 7 i 08 2R AR AR, B
O3 AT RN B ., 33X 55 00 A28 3 1 T A1 AH X 2

- 142 -

2024 £
85 LA B AL 2 38 S 320 - MR PR R P 22 S R O
3 FihptinERBSIE R E BRI

MR g e s 25 R IE IL B R R, 4 il il %
DL e A 2% A 08 07 k24l 0 i % A v 0 /)N P
PR A HR P, T 5 00 A e e 9 B — B S5 e IS H
W0 I AR A DG A7l J] T AN TR) A R G &R
RS2 25 27wty A A [ s T8] B8 P51 %, S 28 4
FEAE S B A v ) 7 vy WA 3l 25007, I TR 2wy
O 0 S A5 e ) GG e DA O ol o R o I U
TE 1 h P A o 23 s A AN [R], — e B g e isf B I
FeB AT H BRI B — AT I E] B S e v, 4
it A vt 2 D R e W R AL AR X R 5 W e W
B, e R T PRI AN A A ALY A7 H /Y, IR
A WA ORI TR R R AR R o, ol
it 7 A v 0 AR R AR X 5N

ARTCRE SCH vl AR s W N U SC R 45 05 R
N RN WA

R=-"1 (1)
P, . +P
.
P— A4 H BT,
P, IV RS 4 H AT,

— BT, A LR B 3 P A 4
H AT R, )32 2 il g B g A P ol gl G
ol EAR BT R N I TG 42 B AT R
VU322 4 3l ) G vy e P o b gl A o SR 4t o
B R = 0.5, %% vl H AR B S Ju Bl N AR 2 AT
AN AT AR AE, U L E 8 S H A Y R e e
AT RN T — B AR XT A R > 0.5,
WHZAvh B S BN ET TR R T A
AT R RN TS E Uy SRR IS 00T, B 0
PR 2 3 2 LB IO R T GG e e 1 A2 3 0L B, AR SORE
PERA I T 284505 ks R < 0.5 B4k U358
2%t o R /NI 42 2 AT JH ik 2018 4F 4=
ol B P AR, 25 T B2 8 R R B A B A 4
bt A e U R RS R 2 TE) 1 S5 R B 1A n
K2 iR

MIEL 2 BT LU 0T 1 24 il 1053l 2 U oo
W Z KON 1. 05 ~ 1. 36 ¥4 704, e A Ju [, =
BRAELEZC ;s 0f 7 11 28 4y, o (At il 20 I oy g R
WO L Z A 22 PR B AR 73 A AE 1.10 ~ 1. 15
BREIE , FT T (AR BT RLE ) P B R BR(E . IR AE



$£3 1

5 RBIE I B A W) & o AR SOR E SR T 2R
3 1t 2 A e U AR R A B

14+

AT HEYE = [HES
13+ :
Eoy
W
# 12k
PR T I A
11k - ....__‘_-._.::- . ?A P
105 0.2 0.4 0.6 0.8 1.0
R

B2 Zeufidbuli &0 R R RS R A9 R HUNE
Fig.2 Scatter plot of the ultra-peak coefficient for inbound

passenger flow and R

— T, e I B 1 2 Al AR )
Fe s AT H A2 BT AE AR 5007 b BIE, e A itk v
R TS5 M 2 2l 30 3K 8% 3t e 5 22 1) I ] 4% )
K. B — e RS L BEST R I (a] | e AT
IR A B 14 H1 AT N Ji 9 5 s 3 i R 30 2 s 1)
PEVHIE], BT LA T 2R 4ol ) BE vl & R AE 1 h NAYER
Hh R B e 7 A A e DA I BE A RIS AE A 7
il Ko A1 b 2 3l 81 2k T AR SRS T R 1B R T 43
A A 5o XTI B3R % M, A L A vk A i
A EEH B LU R

1) HAYHRLE BA W E] o — B AT 4k T A
N TR) AR [T 5 , B 1 31 AR ) A1, — i Y B T
ARVRR ] IR R AT HigE T H
(1t AL 38 28 P ] 2 H A IF [ 6 56 1) 3 258 52 i
ISESS

2) ek TARIV4h HTURE I 1] o 3 B ofe A1 A
A BN H B E BERRE S A 2 B3k H
(4 3t 14 S P ) T 2 AR ) 2 75 B AE I A b
Rk E B AR — BEm ]

3) ek bR E . X TARE T, AH
bl v i AT 7 — BN ] A 2 B A E Bk AR
B, PR DR H A I 8] P2 2% B L 3l 4 B 1]
ISR

4) TR AR AT IR 1) o AT IR 1 i 3fe 7 S A
H B ] e L R R 3R e AT R, AR
B O A7 3 i i 52 0 2% Sl 5 B A A 2 RLAERY
RIS P e PR R AR B R AT I (B AT Al T

B N ob s T N - ST BuN LR e LR R
W hfe & B0 3t WL SE ) 38 I 22 23 A A A0 3fe 77
AR A6 i T B A ) 3 A R, 3 o TALAE 4 4K

A B%

e 7] 265 ] A 25 R HOTe 7 Y 3l 4 S () 23 A R
TE L IRFERN 255 s /N i E] OD Fi 45 28, i
EAG B> HH A A wli AN [ S 220 368 o7 4 B i,
ARIEA SR AL 7 3 T 55 B — A 22 il 14 3
L g U R

4 4iE

ARSCHET T 2k DR 2 i a6 X 4ol it
Uk B YU e W AR RO AT SR M A R AL, P A
ik 0t U A i e R R A AL AR D7 7%, 2
HH T st ol 7 A R U AR S S T U BT R
1) TN bk 2 ol v 2 U A v A R ) B o
oA S CBER BT ) R 11 ~ 1.4 1
YRV PR LB AR i R, 3k 5 7 M S A5 i e | T B
F ) HE L N T S B AT T B AR W 5 I,
oA G PR RTT 4 1L 5 e WA P B R B 4
IR ), TR S ) N 22 30, i I AT 0 |
FHEHIE
2) J7 N SR 7 v i U R A AR L A
B3 A S 4 H R B Al vk 7 U
W 28 K5 PP A YU RO 5 A0 DX 2 i P s 3l 25 0
Tt e W 2R R /N T T S DX v B DX 0 £
SUNTRBIXC A3k 5 Jl 30 DA A8 b 8 3 9 4 3 1
R B0 1 W R BROR R DR T A B o o 3 6
Dl P A v 2 U R
3) AR/ INEE Ui A s ) 33l 5 U g W AR K
M T 180, SRS 4w 1) 52 P vl 7 D g 08
FBAAECHBR BT R iy 1.1 ~ 1. 4 JE[H
PR AEL R T S B 4l ol 5 A e 0 R RO AR
BB /INE Lo 1 i 5 98 2 3 AT/ T (o ki
THRLTE) o dR /Nl 65 B8 BE R, B LA 6 4w B fe
M OB ) E BORE A 20 A vl
Yo LB R
4) FRUTPEHAR T AR T S H Ry
K2 oA AL | 3 27 AR T B i 790 B (8] 23 A7
AR H st 42 B ) 3 A R, 285 5 s 4 /)
3 6] OD Tt 45 SR A 2 i 30t 3 U ey e 2 A )
SRR, T B BUR 1R QRS TT R KR RS T
VEBFERR L, B 7 ol 1 o 750 Y v 0 R B0 B
B
5) JEILLABG AL Mk T A AR, LG g 0 vy
% DR g I AR R (L BRI ) i BU(E Y
(THE 149 T1)
- 143 -



$£3 1

H AR P 0 i AN 25 A M AR , BhHE I T L gl
AR
S 3k

(1] PREeR. Wi Bs s m 2 AL A AR SE B FAIR T ]
Sl SE TS, 2018, 21(5) - 16.

SHEN Jingyan. Understanding, practice and re-understanding of

urban rail transit network planning [ J]. Urban Mass Transit,
2018, 21(5) :16.

[2]  RF& WTHIE S AT AR TAE GBS A [T ], BTtk
Bagim, 2015, 28(5) :104.
WU Shuang. Analysis of key points of pre-planning work of urban
rail transit[ J]. Urban Rapid Rail Transit, 2015, 28(5) :104.

[3] B—F, BRI 25 MR ) Bk L BT 5
WRAEHELI]. yolipLsl, 2023, 47(3) :28.
LYU Yiping, ZHAO Min. On the legislative perspective, legal or-
der, and system connection of the territorial planning law[ J]. City
Planning Review, 2023, 47(3) .:28.

(4] P4, ErbEr FRECE B kIR E LS
M A [T]. RAEK¥ M (R0, 2021, 23
(5) .81.
HUANG Xisheng, WANG Zhongzheng. Function orientation and
system construction of the legislation of China’s spatial planning
law[ J]. Journal of Northeastern University ( Social Science ),

(E#EFE 143 1)

ARCRIR B B 5 S i DA J A FH b oA 32 0 2, L
iy DS A 3ty 0 A v W R K, T AR 4 oty R g g A
RV AT IR B o0 A B rh R R U, R AT R
B AT AR TR EE 0B (b BRI ) Hh L
LA 1 P BT 3 LA

27 3Lk

(1] EE. Yl U Sl 4 0l P gt HC e AL i 1 r SR BE BT
[D]. dbxt: Jbnisgid ke ,2014.
WANG Yang. Study on internal evacuation distribution and evacu-
ation scheme design of urban rail transit station[ D]. Beijing: Bei-
jing Jiaotong University ,2014.

(2] S SR PUE A kAT RO m L se I WFSE [ D] deat:
JeRizgiE K% ,2010.
MA Jie. Study on capacity of traffic facilities in urban rail transit
stations[ D]. Beijing: Beijing Jiaotong University,2010.

(3] ARuWiE, MO0, PROTES, 4F. ST B i 2 ol g 06 2 O fid 22
WEELT]. ST PLEACBATSE , 2021, 24(1) : 97.
YU Lijie, XIAO Na, CHEN Kuanmin, et al. Study of peak pas-
senger flow deviation in urban rail transit stations[ J]. Urban Mass
Transit, 2021, 24(1): 97.

(4] #TJy, ME, PR ARCORBR ., Lk i i 22 3 &
WA /N 5 DR 235 T T e e R 5O e [0 ] ST T 2|

A B%

2021, 23(5) :81.

(51 BRI 3T g S A e A N LR [T ] 3ty
PUEEASE TS, 2015, 18(9) 1.

BI Xiangli. Appropriately advanced concept for urban rail transit
planning and construction [ J]. Urban Mass Transit, 2015, 18
(9):1.

[6] Mk F, BBUR, MBS, . FES T PUE SSE AR £
IR R R S XS L T ] i BB @ M5, 2013, 16(10) :1.
YANG Yongping, BIAN Yandong, ZHOU Xiaoqin, et al. Prob-
lems and development strategy of urban rail transit in China[ J].
Urban Mass Transit, 2013, 16(10) 1.

(7] THesm, 20, 2200, 45 STt S8 A BLAR 4347 i i il
R [T]. #i Lz, 2015, 28(6) :110.

YU Yangiang, LI Ming, LI Yang, et al. On feasibility study of ur-
ban rail transit and suggestions on compilation[ J]. Urban Rapid

Rail Transit, 2015, 28(6) :110.

- MRS B #9:2023-03-25  14= B #1:2023-07-20 & B HA:2024-03-10
Received:2023-03-25 Revised:2023-07-20 Published :2024-03-10

AR TR AL SR TARIT, A S ALRIIT A T A2
Jifi, 1744513166 @ qq. com

- O 3877 Bl ZBAF ) 4 B Ak, FFAR I CC BY-NC-ND #rig
(© Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

7%, 2012, 15(2) : 50.

QIAN Weili, YE Xiafei, TAO Zhixiang. Comparative analysis of
the peak factor of the maximum passenger section during urban
mass transit peak-hour in Tokyo, Osaka and Shanghai[ J]. Urban
Mass Transit, 2012, 15(2) . 50.

[5] BUMAL, E&IJ1, MEEt, 55 ZRut R, B PuE 22 m

e UAE /N fi R 5 A T T 4 I A3 A B A0 [T ] T i 52
AT, 2012, 15(11) : 71.
YAN Xiangli, QIAN Weili, YE Xiafei, et al. The spatial distribu-
tion regularities of the maximum passenger section during urban
rail transit peak hour in Tokyo, Osaka and Shanghai[ J]. Urban
Mass Transit, 2012, 15(11); 71.

[6] BRJTLL, skul. SWTTHEACE B WML R A ()], Bkifis
Wi52%, 2007, 29(6) : 50.

CHEN Fanghong, ZHANG Cheng. Analysis on passenger flow re-
sult of urban mass transit[ J]. Railway Transport and Economy,

2007, 29(6) : 50.

- fAg B H7:2022-06-16 4= B 41:2022-08-04 s ik B HA:2024-03-10
Received :2022-06-16  Revised :2022-08-04  Published ;2024 -03-10
cB—MEE B E, SR IAR)T, penglei@ disjy. com
WAEVEH A, AL AR A 421579708 @ qq. com
- ©CHR T 4 B AR ) F F Ak, FFARIR CC BY-NC-ND #38
(© Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license
- 149 -



