Open Journal of Transportation Technologies 2B AR, 2021, 10(5), 362-368 h'ansixmi
Published Online September 2021 in Hans. http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/0jtt.2021.105041

SERBEXEESIARRAETR

B REL BRBAR, &R e, A4 W

VR DU B SR T B SR BT IR A F], A R
B | T 1N 3 7 o (b . N7 IO £ N 1 B W | A 8 e |
Email: hdliu@bjtu.edu.cn

ks Hi: 20214F8 H2H; FHHEM: 20214F9H11H; KA HM: 20214F9418H

H E

IR R X M AE SO BOHR N R IRERS | Fi2fT 24, REKKELRIETEIERERE. £XH
SARES e AT 0 B R B Y X RS 540 R 7 RVKBGER 6 /) 5T R RERFTE, MEaESAm
RITROBRBRAERER, & DPUERBRRKERERBRE S RNTE, TR EREXEE
SHAMR RS, &aUERKBARIETERE. SRRN: FRGETH T RTRMESHAPUER
B R R, FETREERRA.

XA
Rk, XEESME, B, PUERE, B4Rt

Research on High-Speed Railway Block
Signal Layout System

Hui Luo?, Junjie Ou?, Haidong Liuz, Shenxu Dul, Yun Bai?

'China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan Hubei

2Key Laboratory of Transport Industry of Big Data Application Technologies for Comprehensive Transport
(Beijing Jiaotong University), Beijing

Email: hdliu@bjtu.edu.cn

Received: Aug. 2™, 2021; accepted: Sep. 11", 2021; published: Sep. 18", 2021

Abstract

The design principle of high-speed railway block signal layout is to ensure train operation safety,
improve line passing capacity and save construction cost. Firstly, according to the principle of
train operation simulation, this paper puts forward the checking calculation method of line pass-
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ing capacity and traffic safety of block signal layout scheme, then analyzes the influencing factors
of construction cost of block signal layout scheme, puts forward the method of recursive layout of
block signal based on the limit length of track circuit, and develops the block signal layout system
of high-speed railway. Finally, it is verified by taking the actual line as an example. The results
show that the signal layout scheme generated by the developed system can reduce block signal
and track circuit division points, which is contributing to save the construction cost.
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Figure 1. The checking calculation of train passing though phase separation
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Figure 2. The checking calculation of tracking interval and code sequence
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Figure 3. The calculation method of section tracking interval and station passing interval
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Figure 4. The calculation method of station departure interval
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Figure 5. The calculation method of station arrival interval
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Table 1. Tracking interval and number of occupied block sections with different signal average spacing

* 1. TRIESHEENXEERERS SAAESXEER

&S HLT 21 BE (m) 1000 1500 2000 2500 3000
X )3 B 1B (s) 105 111 118 124 130
o FH A2 4y X4 10.4 7.0 52 42 3.5

Table 2. Comparison of optimization results of block signal layout
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e W{aﬁmﬁr&% Ak i e Ak BT oAb B
53 E A B AR (m) 538 5 LR (m) 53 E A B AR (m) 538 5 LR (m)
1 1612 1612 24 20,544 22,604
2 2350 (f5 5 5 1) 2495 (f55 R 1) 25 21,294 23,267
3 3240 3295 26 21,959 23,929 (555 9)
4 4028 4151 27 22,624 (55 1. 9) 24,869
5 4716 (55 5. 2) 5006 (55 #1 2) 28 23,514 25,809
6 5762 6206 29 24,404 26,744 (55 1 10)
7 6506 6946 30 25,294 ({55 14 10) 27,624
8 7250 ({55 5. 3) 7685 ({55 1 3) 31 26,124 28,504
9 8183 8685 32 26,954 29,379 (f5 5 A1 11)
10 9116 9658 33 27,784 (f55 /& 11) 30,249
11 10,050 ({55 #i 4) 10,630 (55 14 4) 34 28,607 30,619
12 10,960 11,530 35 29,394 31,994 (55 £ 12)
13 11,870 12,518 36 30,254 (f5°5 5 12) 32,844
14 12,780 (f5 5 £ 5) 13,505 (f5 5 51 5) 37 31,054 33,694
15 13,598 14,805 38 31,854 34,539 (55 /4 13)
16 14,476 16,104 (f5 5 54 6) 39 32,654 (55 &0 13) 35,339
17 15,234 ({55 /5 6) 16,872 40 33,421 36,139
18 15,954 17,640 41 34,188 36,984 ({55 £i 14)
19 16,674 18,409 (55 /4. 7) 42 34,954 (55 5 14)
20 17,394 ({55 5 7) 19,309 43 35,688
21 18,244 20,209 44 36,422
22 19,094 21,104 (f5 5 /5 8) 45 37,154 (85 £ 15)
23 19,944 ({55 11 8) 22,004
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Table 3. Comparison of tracking interval check result
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