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Model and Algorithm for Taking out and Placing in Wagons
in Shunting Operation on Radial Private Lines

MU Feng, WANG Ciguang, ZUO Dajie, ZHANG Zhanjie
(School of Traffic and Transportation, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To find the reasonable sequence, moment, and batch number of taking out and placing in
wagons in shunting operation on radial private lines, a model for wagons’ taking-out and placing-in
operation on radial private lines was built by combining qualitative and quantitative analysis. Then, the
methods to construct and compute the solution of the model were elaborated, and an effective ant
colony genetic algorithm ( ACGA) was designed to search the optimal solution. The model and its
algorithm are suitable to solve the problem of taking out and placing in wagons on radial private lines
with various kinds of wagon flows, and they can generate adaptive organization modes of taking-out and
placing-in operations to achieve a globally optimal operation scheme, which overcomes the
shortcomings in the shunting operation using a fixed organization mode. An example simulation shows
that the batch number of taking-out and placing-in operations was reduced from 30 to 18, and that the
total time that each wagon spends at the station was saved effectively.
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Tab.1 Taking-out and placing-in shunting information
sk YENL G 5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
T 1 1 2 2 3 3 4 4 5 5 6 6 1 1 8
I 2 12 9 9 11 11 13 13 13 13 11 11 8 8 17
EHMIKRTRATZ 720 720 720 720 720 720 720 720 758 758 758 758 758 758 758
TRARS 8 8 7 7 2 2 6 6 8 8 6 6 1 1 5
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sk YENL G5
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
FEHRS 8 9 9 9 9 10 10 11 11 12 12 13 13 14 14
IR 7 6 6 6 6 12 12 6 6 9 9 11 11 7 17
EHMIRTZRAFZ 758 758 758 758 758 796 796 796 796 796 796 7196 796 796 796
‘LR 5 3 3 4 4 3 3 5 5 2 2 6 6 1 1
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Tab.2 The last marshalling time of departure trains
- RN E RS
1 2 3 4 5 6 7 8
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Tab.3 Simulation results based on different values of algorithm parameters
(the algorithm was run 15 times for each group of parameters)
JE g R EREE FERKR Ja &= P35 WRE e w&At ]
HE REE RBATF H¥ HER B FHEEILE R BIUE
1 0.010 0.99 2 0.618 30 38 39508 40 015
2 0.015 0.99 2 0.618 30 38 39689 39 496
3 0.015 0.95 2 0.800 30 38 39121 40 337
4 0.010 0.95 4 0.618 30 38 39034 39938
5 0.015 0.95 4 0.618 30 38 39675 40 181
6 0.015 0.95 4 0.618 40 50 39616 40 299
7 0.010 0.99 4 0.618 40 50 38 832 40274
8 0.010 0.99 2 0.800 50 65 38416 39208
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