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Capability Calculation Method of ATC Depot Throat Area

HUANG Zongzhi', XIAO Yaling’, BAI Yun®

(1. Guangzhou Metro Design & Research Institute Co., Ltd., Guangzhou 510010;
2. Beijing Jiaotong University, Beijing 100044)

Abstract: Given that the departure capacity of depots has gradually hindered the improvement of the operation level of the main

line during morning peak hours, some cities have begun to explore the construction of ATC depots. However, existing calculation

methods for vehicle sending and receiving capacity cannot be applied to ATC depots. The throat area capacity calculation method

of ATC depots is investigated to compensate for the above shortcomings. First, under the ATC lights-off mode, the minimum total

train departure time is obtained by comparing the total train departure times under different train departure sequences. Second,

the maximum throat area passing capacity of the ATC depot is calculated. Finally, using the Guangzhou Luogang depot as a

case study, a validation study of the effectiveness of the calculation model of the throat area passing capacity under the ATC
lights-off mode is carried out. The results show that the passing capacities of the throat area under the ATC lights-off, ATC lighting,
train adjustment combination, and train approach modes are 28, 17, 13, and 11 trains/h, respectively; the ATC lights-off mode

has a greater capacity than the other three modes and can better meet the operational demand of the mainline during morning

peak hours. The results of this study can serve as a reference for evaluating depot design schemes.

Keywords: urban rail transit; depot; throat-area capacity; departure sequence; simulated annealing algorithm
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Schematic of the depot
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Figure 2 Schematic of the Luogang depot layout
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Table 2 Departure interval between some trains £33 ATC RYTHERX THE 1 WEREZEIRF
Table 3 Optimal departure sequence for route 1
in ATC lights-off mode
ETRICE oo a1 ARIUR AIRSS LEMA SIEGT ARAE AEES
1 1 12 14 23 24
1-3 3 434.5 105.5 1-12 56 569.0 134.1
2 2 13 13 24 23
1-4 3 434.5 1055  1-13 56 569.0 134.1
3 3 14 12 25 25
1-5 11 436.1 1059 1-14 56 569.0 134.1
4 4 15 15 26 28
1-6 11 436.1 1059 1-15 56 569.0 134.1
5 5 16 19 27 26
1-7 11 431.1 1049 1-16 56 569.0 134.1
6 6 17 17 28 29
1-8 11 431.1 1049 1-17 56 569.0 134.1
7 7 18 18 29 27
19 11 431.1 1049 1-18 56 569.0 134.1
8 8 19 16 30 30
1-10 56 569.0 1341  1-19 56 569.0 134.1
9 9 20 20 31 31
23 EHIERH oo w0 2 a = =
2.3.1 ATC RATHER TIRME X 5BiT 4E N1 a a 2 . ———
FET L RO BCE, AT SRR, AR5 R4 ATC RATIRA THE 2 MR M A FIRT
R IF I 3~4 Fir. Table 4 Optimal departure sequence for route 2

iR, W | AR GETAR o ATC TiEhe-ofl mode

iﬂ‘]%’]iiﬁ]ﬂfﬁﬂq 108.8 s, WA K ZEHS ] H 2 611.9 s,

HUR MBS 50, (518 10%000 ¥ 4 B ) S A
A WG 0T, 3 424 B I ok X ad sk e ) A 3 3 2 2 . o
Ny =[3600%(1-0.1)x31]/3523.9 ~ 28%1 /h , K44 3 55 » i . P
0 2.1 min/F %, 37 32 45 46 53 53
232 ARMESER TEME XS 8 DX ko 38 37 46 49 54 50
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Table 5 Train departure interval on route 1 under different modes

296.9 281.9 249.8 234.8 191.0 180.4
2 296.9 18 288.5 2 249.8 18 241.4 2 191.0 18 185.1
3 287.3 19 288.5 3 240.2 19 241.4 3 184.3 19 185.1
4 287.3 20 287.6 4 240.2 20 240.5 4 184.3 20 184.5
5 294.2 21 287.6 5 247.1 21 240.5 5 189.1 21 184.5
6 294.2 22 287.3 6 247.1 22 240.2 6 189.1 22 184.3
7 285.8 23 287.3 7 238.7 23 240.2 7 183.2 23 184.3
8 287.0 24 287.6 8 239.9 24 240.5 8 184.0 24 184.5
9 286.1 25 287.6 9 239 25 240.5 9 183.4 25 184.5
10 290.3 26 287.6 10 243.2 26 240.5 10 186.4 26 184.5
11 290.3 27 287.6 11 2432 27 240.5 11 186.4 27 184.5
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289.4 287.3 2423
13 289.4 29 287.3 13 242.3
14 288.5 30 287.6 14 241.4
15 288.5 31 287.6 15 241.4
16 281.9 — — 16 234.8

240.2 185.7 184.3
29 240.2 13 185.7 29 184.3
30 240.5 14 185.1 30 184.5
31 240.5 15 185.1 31 184.5
— — 16 180.4 — —

F6 BMIENXTEHE 2 FIFEB AL FER

Table 6 Train departure interval on route 2 under different modes

284.6 288.2 237.5
33 284.6 45 288.2 33 237.5
34 287.3 46 288.5 34 240.2
35 287.3 47 288.5 35 240.2
36 287.3 48 289.1 36 240.2
37 287.3 49 289.1 37 240.2
38 287.3 50 289.7 38 240.2
39 287.3 51 289.7 39 240.2
40 287.6 52 290.3 40 240.5
41 284.6 53 290.3 41 240.5
42 287.9 54 290.9 42 240.8
43 287.9 55 290.9 43 240.8

1) SRS PR AT, WA ZEIE
A7 18] B R 15 2 A= ZE B R 4 T e e L A A
IS AT

B 5 FIE 6 v %N, FUZEHERBT, Bk 1%
822 BUEP B R R b A 288.5 s, b R AEINTA) A
89429 s; i 2 HELNHIZEN IR 288.2 s,
BRZERSTEA 6 917.4 o ARFESCHR[10]ATHE AR, &
10% B BE IR IR OL T, 493055 B 420 B Al e [X
TWRBEIINN,, =[3600%x(1-0.1)x31]/8942.9 ~ 115/,
RAHHN 5.3 min/F 4.

2) FIMA AR IR ST, PSR
AT 2 1) B 2k ) 2 a3k 2 R0 1) A 0 B AT 4 1) B 1R LK
fii. 5 MK 6 nf, i 1 ELEM A4 013
RIEWRG R 2414 s, BRIITEY 7482.8 s; kK
2L 2 HIE N R ARG R 241.1 s, R ZERS
1)k 5 787 so MR SCRR[101M0TH LA, HEE 10%[1)
WA BRIt £, 13 30 2 b 42 0 B R i DX i R ) Ay
N,y =[3600x(1-0.1)x31]/7282.8 ~ 13 4ll/h, K44
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241.1 182.4 184.9
45 241.1 33 182.4 45 184.9
46 2414 34 184.3 46 185.1
47 241.4 35 184.3 47 185.1
48 242.0 36 184.3 48 185.5
49 242.0 37 184.3 49 185.5
50 242.6 38 184.3 50 186.0
51 242.6 39 184.3 51 186.0
52 243.2 40 184.5 52 186.4
53 243.2 41 184.5 53 186.4
54 243.8 42 184.7 54 186.8
55 243.8 43 184.7 55 186.8

ok 4.6 min/I 7,

3) ATC fifI i, 78 ATC AR R, 5t
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ERE 2 LW AN AR TR B 184.9 s, K
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10% B0 E RE I it 25, 45 I 440 B WA ik X T o g ) R
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FoA 3.53 min/ﬂ$
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Table 7 Total departure time and interval of trains
under different signal modes
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