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Marshalling Plan Optimization for Single-group Freight Trains in the Direction of

Straight-line Railways Considering the Balance of Operating Capacity

HUANG Wei, HU Peiqi, LIU Yinke
(School of Management and Economics, North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: Railway freight transportation plays a pivotal role in ensuring the continued stability of the national economy and
fighting the impact of the epidemic. For goods with different transportation destinations and origins, it is necessary to
effectively organize the origins of goods and improve the transportation efficiency by using the operating capacity of each
marshalling station while ensuring low time consumption for the running of marshalling trains. Focusing on the marshalling
optimization of single-group freight trains among stations in a straight-line direction, this paper aims to minimize the sum of
the hourly consumption of assembled trains at stations and the hourly consumption of remarshalling transit trains along the
way. Considering the limitations of the uniqueness of remarshalling strategies for traffic flows, the remarshalling capacity of
stations, and the capacity of a shunting line, a multi-objective linear 0-1 programming model is established based on the
linear integer programming model of the traditional single train marshalling plan at stations, adding the constraint of no
remarshalling passing through the stations along the way. A small-scale example is adopted for solving and analysis to
verify the accuracy and practicability of the model, and further improve the efficiency of railway freight transportation.
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Figure 1 Technical stations located at straight direction

railway and wagon flows
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Table 2 Wagon flows from origin technical station

to destination technical station

B 1 2 3 4 5 6 7 8
1 0 93 70 80 50 120 84 90
2 0 0 50 92 71 113 34 100
3 0 0 0 100 63 120 94 70
4 0 0 0 0 43 150 43 80
5 0 0 0 0 0 59 87 40
6 0 0 0 0 0 0 45 160
7 0 0 0 0 0 0 0 89
8 0 0 0 0 0 0 0 0
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Table 3 Related parameters of technical stations
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Table 4 Train operation scheme

1 9.2 80 73 240 8 32
2 8.4 80 75 380 6 29
3 10 80 70 200 7 3.1
4 9.5 80 72 360 6 3.4
5 9.8 80 68 200 4 5.1
6 10.2 80 74 300 3 4.7
7 9.3 80 50 250 4 3.8
8 9.7 80 65 270 5 35
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Table 5 Formation scheme of one-block freight train
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Table 6 Reformation capacity of technical stations
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