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Abstract [ Objective] The capacity bottlenecks and parallel
operations throughout the full-process of integrated train dis-

patching from metro vehicle bases are not fully touched in ex-

« [E R [ ARBIA I 4T0H (71971016 ,72101019)

isting section-based dispatching capacity studies. Therefore, it
is necessary to focus on the complete process of trains operating
from the stabling and inspection garages to the mainline plat-
forms, systematically analyze dispatching capacity bottlenecks,
and propose a calculation method for the integrated dispatching
capacity of metro vehicle bases during morning peak hours,
providing theoretical support for the evaluation and optimization
of depot dispatching capabilities. [ Method] Based on the sec-
tion division method, the throat area passing capacity within
vehicle depot under train routing and coordinated dispatch-rou-
ting modes, as well as the additional train insertion capacity at
connection stations under different insertion routes, a detailed
capacity calculation model is established by introducing opera-
tional timetables and time-distance diagrams. Further analysis
is conducted on the capacity bottlenecks of different sections
and the parallel operation processes. For both single-track and
double-track dispatching scenarios, an integrated dispatching
capacity calculation method for metro vehicle bases is pro-
posed. Theoretical calculation results are compared with actual
operational data from the Luogang Depot of Guangzhou Metro
Line 6 to verify the reliability of the method. [ Result & Con-
clusion] Under the double-track dispatching mode at the
above-mentioned depot, the theoretical minimum dispatching
interval during morning peaks is 223. 6 seconds, corresponding
to a maximum dispatching capacity of 17 trains per hour. In
actual operation, the observed dispatching headway during
morning peaks is 222. 6 seconds, with 17 trains dispatched, re-
sulting in a deviation of only 0.45% from the theoretical val-
ue, thus verifying the reliability of numerical calculation.

Key words metro; depot; integrated train dispatching; train
dispatching capacity in morning peaks; throat area passing ca-

pacity ; additional train insertion capacity at connection stations

MK A 3 e G RE 7 S 1 2 £ B s W D 12
RESLAARCR I CHEIN 2 . AT, BIF9E R 2 MR 30 420

- 149 -



g

O ImrmsNisszim 5

i A A A Ml o R o D 0 e R Ak X e
TBAMEL N4 6E 1 P 7. BB 2 58 Xt
R B IR X3 1o B S RS Sk 16 ]
B BOd B A o D RS | FIHLVR L A8 48 AT
3N OEEPRY, HENT 1 G X3 5 R ) TR A S
BRL 17 ]38 b s e A R 3 5 M DX 3] 4 o o
IFIA), S Al 4 4 e A R Bt T A it s 3C
FRL 18 JOUIXS HE 1 AN Ry 30T A Mg X e i
5 S4B 5 2L A e s R A B AR 2
AIREEE T (LU RIRR SR LS 57 ) ol 4T A 4
RETT o TEBOMERIS INA-RE I WTFET5 1T, SCHRL 19 ] 1
TXBH kAR T ARREHUE L BT U
INAERE SR D53 5 SCRR 120 1 704 1 Fh Szt oy e
BB IEZ A e R AT AR I L A S o

HeAh, BEAT F 5% 22 3 Al T B — X BEfiE T 20 #T
RREFE 75 1 4 30 ikt — 1A A & 4 4 Ut P A BE
TIMBAT L AR o SOk 22 ] Bugi i R %
AE 1 Hh P i 2 e 4 IR AN e U S A IE 2k B
PSR (AT 52473 S5 R T Mo 13 7 g
0 AR AT, B = — A & A fe ) E e 5
Titko BT, ARTCE B 4 A5 A5 K I i ki
FrEIEL & B9 R A iR, $2 I A — Al
KRS TT I, WA R 91 4t i 07 T A
e DX 3t A T AN [RD I A=A e T B8 2o o 4 g
WRITE T MR 6 522 5 4 Be e e
18 E BRI DT 1 B A B, O AR g
PGS AR B SR .

1 EMEXRESRE N RFENEMERENITE

JIik
1.1 PEMRX @ RE

ARSCLARRA 19 51 42 3k i 5 IR 45 S a1, 2 i
AR X368 o BE A 3 AN TR i O 2 Ak
FER o A 1 s o AR O SR, Rl 345 RS
0 125 2 AL AR S — AN R, — PRI B SE
B BEREFE IR 1 a) B FIIRA5 507 0F 78
K AF S AL REA T HER R 3 AN AT 1 b) BEzs R 4
BRI 28 6t R AR S DR S i O ] 2 BE 5, o B i
RAG S HUA S ZE AU SRR BN 91 4

Bem AT G T ,m =1 Bk,
m =2 NIVEE G o Tk, R, S5
oAl i B 1 AN R O T A IR e DX A

- 150 -

2025 4
: BB |
IR :
e |
BRoAfe .
BB oA Be © o % Hj{%)ﬁ_\!
BB wA e - $><= e,
B oA BHREE
Uk
a) B4k
U e 8
IR ! !
0.1 T : |
Biltae It : ——
BHE Al N\ N\ & AT\
(TP ME—- e
B BRI E
UK

b) TR
3 N B 3 v W B 3 S

Fig.1 Route division under different routing modes

ZEBFI] 1, g TR T
1.1.1 5 %&3:5%

G T7 2R ARAR S H BES 4 B ARl st
FEIEANR 2 i o

L HBRIE | HBSIE?2

BRI : ‘I

R . ;

BB ;

MBS .

A BIRPE — k
Jle

TE L — BN A R A IR 2 1 A 5 AL AT A B T 5 ,— i Bt
S i L AR S WL R R AR S DL I 5 1, —H BES 42 i A
B RGBS PURTRO B ; 1, — I B | A 2 5%
AU T R BB R 50— Z R SR B A B A M i) % S
] 5 £ ——FE A5 AR A S TE A Bl I 6] 5 1, — e e 5
LI [8] 5 1y o —F 25k T T PIS ) B3 4 9 B8 20 0 e
AT Al B
K2 Z gt 07 SN AR IS G Bes 4 i V b e B

Fig.2 Time-distance diagram for two adjacent dispatching

trains under train routing mode
WA TT ORI BB AT 105 § 5514
HIREH AT IR 1, 0 SR LR T (m =
1) I 2 T 1, A1 (1) 5%

n n l l
_ _ k,i y,i
foyhg = zit"i = Z (t,. + . 1+ . +1 +
1= 1=

by (1)

V) V)



57 1
Ao
Vi ——ERBINS ) Ha AT
vy —— W DXk A 51 2 )P a8 A TR

1.1.2 3]f%4
SIS St T R AR S H Bes) 4 i AR
AL EEE AN 3 Fos o

HBFIZE 1

HBFIE2 | HEFIES
| ]

/ Iy

Iy t Ty

T R
LSS 7N )

RIS S - 1
AR AL - , - ]

HEESHL
LTI

S [ A ]k

[ [N Iy
! bic

b de

TE L, — B i S R AR S ILAT 28 R A5 5 HLH i A R B
B — I AR A IR B S I 8] 5 2\ — BN S5 577 ST M
) BEF A2 BB Ak B RAT AR 5 1 o —FUIRZS G O7 ST
FHH A 4 B G B AT A LB

K3 FIREE ST 2T AR S BEs 42 B Al it 4
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trains under train coordinated dispatch-routing mode
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Fig.4 Diagram of connection forms for inserting mainline into entry/exit tracks at double-island platforms
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Fig.7 Flow chart of integrated train dispatching under single-track mode
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Fig. 8 Flow chart of integrated train dispatching under double-track mode
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Tab.1 Occupancy time statistics of each outbound

routing in throat area

KAERGE A

Brig g i - 1 4o/s /S t, /s
L3 2 249.8 97.1 249.8
L4 2 240.2 97.1 240.2
L5 2 247.1 97.1 247.1
L8 1 238.7 97.1 238.7
L9 1 239.9 97.1 239.9
L10 1 239.0 97.1 239.0
LIl 2 243.2 97.1 243.2
L12 2 242.3 97.1 242.3
B 1 L13 2 241.4 97.1 241.4
L14 2 234.8 97.1 234.8
L15 2 241.4 97.1 241.4
L16 2 240.5 97.1 240.5
L17 2 240.2 97.1 240.2
L18 2 240.5 97.1 240.5
L19 2 240.5 97.1 240.5
L20 2 240.2 97.1 240.2
L21 2 240.5 97.1 240.5
L22 2 237.5 97.1 237.5
L23 2 240.2 97.1 240.2
L24 2 240.2 97.1 240.2
L25 2 240.2 97.1 240.2
L26 2 240.5 97.1 240.5
. L27 2 240.8 97.1 240.8
L2 L28 2 241.1 97.1 241.1
L29 2 241.4 97.1 241.4
L30 2 242.0 97.1 242.0
L31 2 242.6 97.1 242.6
L32 2 243.2 97.1 243.2
L33 2 243.8 97.1 243.8
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Tab.2 Peak hour operation timetable under theoretical

maximum dispatching capacity

s R IE tlj/\Bzéiz ﬁﬁﬁ#;ﬁéﬁi Hﬁﬁiki
i ey it AT F s [ /s
1 L14 Bk
2 L22 NEE 1 yhg 238.4
3 L8 Bk b e 116.0
4 L23 AB 13 yhq 238.7
5 L14 H Btk ) yhq 240.2
6 L22 ABZ 1 vha 234.8
7 L10 HhBLEk 12 yhg 237.5
8 L23 ABtk 12 yhq 239.0
9 L9 Bk 0 jer 116.0
10 L24 INEES 1 yhg 239.9
11 L4 H Bk b3 ,yhq 240.2
12 L24 ABZR 1 yhq 240.2
13 L4 Bk 1 yhq 239.9
14 L25 N 13 yhq 240.2
15 L17 Bk 12 yhq 240.2
16 L25 UNEE2 1 yiq 240.2
17 L20 Bk 12 yhq 240.2
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