Advances in Applied Mathematics BZF$(2%3 &, 2020, 9(12), 2188-2198 Hans X
Published Online December 2020 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2020.912255

S RABTHRINIL &

KSR EIRIE LR
53

REE, £hE, HIL

KIFEH TRZHCF e, iig &
Email: 2408709086@qq.com, liangdongyue@tyut.edu.cn, ‘yangweihua@tyut.edu.cn

Wk HiH: 2020411 H21H; FHHEM: 2020012 18H; KA H#H: 2020412 25H

H E

ASCHT LR SR EIE LR AS B mATRIMAC A . ORI —RRERAT EmATHRIART
HIEEA BRI BRI 7 i S EF R mA T RIRR, TR ERNERRINERE. X LRH
BB, AICESLT R RBIEE B AS RS BAT ER AT — AL B RARE, T RTR
RUIRAR ST, BESCRR A SCHTIR AR AT DA 2408 R T8k % g 1 51 22 g AL il B SE B T AR HE
Xiid

SHEFIE, mATR], RESEE, BEBEHIR, #EEE

Research on Optimization Method of
Multi-Block Train Formation Plan on
Railway Corridor

Xuqin Wei, Dongyue Liang, Weihua Yang"
School of Mathematics, Taiyuan University of Technology, Jinzhong Shanxi
Email: 2408709086@qq.com, liangdongyue@tyut.edu.cn, ‘yangweihua@tyut.edu.cn

Received: Nov. 21%, 2020; accepted: Dec. 18", 2020; published: Dec. 25", 2020

Abstract

This paper studies the optimization problem of multi-block train formation plan on railway cor-
ridor. The existing research generally uses the method of staged optimization to calculate the
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multi-block train formation plan model based on the optimization model of single-block train
formation plan, and the global optimality of the results obtained is poor. In order to solve the
above problems, this paper establishes an integrated overall optimization model of multi-block
train and single-block train formation plan on the railway corridor, and designs the genetic algo-
rithm of the model. Numerical experiments show that the model proposed in this paper can be ef-
fectively applied to the actual work of railway train formation planning.
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Figure 1. Road network diagram of freight transportation corridor
B 1 SEBER W E

Table 1. Traffic flow transportation demand in road network

* 1 B EREmER

Zevf; 1 2 3 4 5 6 7 8 9 10
1 0 0 0 8 33 24 8 13 21 34
2 0 0 0 0 35 34 20 29 9 18
3 0 0 0 0 29 34 25 6 31 33
4 0 0 0 0 0 28 28 17 25 10
5 0 0 0 0 0 0 5 13 6 8
6 0 0 0 0 0 0 0 26 14 34
7 0 0 0 0 0 0 0 0 0 16
8 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0

Table 2. Parameters of each technical station

*2 BRAMEEYH

By PR B HREE A] DA I (]

1 3.4 3.9
2 3.7 4.2
3 3.6 4.1
4 3.3 3.8
5 3.7 4.2
6 3.2 3.7
7 35 4.0
8 2.9 3.4
9 4.4 3.9
10 3.7 4.2

ASCHAT A BAE S50 h S 22 1) P 2 4 AR 55 (1=1"), BORSEIIERLE S H (¢ = ¢ )RIT35 i 3 i
AL, B 1, o 100 SRAJIEAL SR RREAT SR, Horp — RS 30 NN, RS SOBER BB ¢
0.6, AFREMARE BN 0.01, BURRIEAIXECH 500 k. Lt iHEAABGETATIT R WA 3. FKi
RN 4, FIRPTR I R o 418 A2 g 41T
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Table 3. Train formation scheme
3. FIERBEFR

THTHE

(1,6,7) (1,5,8) (1,2,9) (1,4, 10) (2,5) (2,6,8)

(2,7,8) (2, 4,10) (2,9, 10) 3.4,7) (3,5, 7) (3,8)

(3,4,9) (3,6, 10) (3,7, 10) (4,5,8) (4,6,9) (5,7,9) (5, 6, 10)

Table 4. Traffic flow path for each demand
4 BEFROERBE

R ()] ek k FRIB TR k(i) ek k LBV R [P
1,2 0 1,2 1,2 2 1,2,4)
1,2 2 (1,2,5) 1,2 2 (1,2,6)
12 2 1,2,7) 1,2 2 1,2,8)
1,2 2 1,2,9 1,2 2 (1,2,10)
(1,4 0 1,4 (1,4 2 1,2,4)
1,9 4 (1,4,5) (1,4 4 (1,4,6)
1,9 4 (1,4,7) (1,4 4 (1,4,8)
(1,4 4 (1,4,9) (1,4 4 (1,4,10)
(1,5) 0 (1,5) (1,4 5 (1,5,6)
(1,5) 5 (1,5,7) (1,5) 5 (1,5,8)
(1,5) 5 (1,5,9) (1,5) 5 (1,5,10)
(1,5) 2 (1,2,5) (1,5) 4 (1,4,5)
1,5) 2 1,2,9 1,2 2 (1, 2,10)
1,6) 0 1,6) (1,6) 2 (1,2,6)
1,6) 4 (1,4,6) (1,6) 6 (1,5, 6)
1,6) 6 1,6, 7) 1, 6) 6 (1,6, 8)
1,6) 6 (1,6,9) 1,6) 6 (1,6,10)
a7 0 a7 a7 2 1,2,7)
7 4 (1,4,7) 7 5 (1,57
7 6 (1,6,7) 7 7 (1,7,8)
@7 7 1,7,9 1,7 7 (1,7, 10)
1,8) 0 1,8) 1,8) 2 1,2,8)
1,8) 4 1,4,8) 1,8) 5 1,5,8)
(1,8) 6 (1,6,8) (,8) 7 ,7,8)
(1,9) 0 (1,9 ,9) 2 (,2,9
1,9 4 1,4,9) 1,9 5 1,5,9)
1,9 6 (1,6,9) 1,9 7 1,7,9)
1,9 9 (1,9, 10) 1,9 0 (1, 10)
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Figure 2. The optimal formation plan of the multi-block train
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