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Abstract

This paper studies the optimization problem of single-block train formation plan on railway cor-
ridor. Railway corridor is the backbone of the railway network. When applying the existing re-
search results on train formation plan of general railway network to railway corridor, due to the
characteristics of railway corridor itself and traffic flow are not fully considered in modeling, the
computational resources consumption is large and the optimization effect is general. In order to
solve the above problems, this paper establishes an optimization model of single-block train for-
mation plan on the railway corridor with the time cost as the main optimization objective, and de-
signs two iterative algorithms based on greedy strategy for the model. Numerical experiments
show that, compared with the common genetic algorithm, the method adopted in this paper is
faster and saves the time cost by more than 14% on average.
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Table 1. Comparison of experimental results
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s =AENAR B ARE 5 =R ETE I A B ARE X Ll
TG % TSI A5 TG % %S0 8 WAL S
1 3011.3 3086.4 2626.9 ~2.4% 0 ~14.9%
2 3251.0 3251.0 27829 0 0 ~14.4%
3 3072.8 3072.8 22382 0 0 ~27.2%
4 2769.4 2839.8 27452 -2.5% 0 -33%
5 2678.4 2491.7 1642.0 0 ~7.0% ~38.7%
6 3013.3 3086.4 2954.7 ~2.4% 0 ~4.3%
7 3561.1 37164 3381.7 ~4.2% 0 -9.0%
8 2769.4 2839.8 2655.2 ~2.5% 0 —6.5%
9 3428.1 3435.9 3249.2 ~0.2% 0 ~5.4%
10 33242 3330.2 3084.4 —0.2% 0 ~7.4%
11 5391.6 5251.5 5026.4 0 ~2.6% —6.8%
12 6188.1 6000.0 5657.2 0 -3.0% ~8.6%
13 58253 5646.6 4946.7 0 -3.1% -15.1%
14 6272.1 6116.5 54925 0 ~2.5% ~12.4%
15 5876.7 5903.9 5091.6 —0.5% 0 ~13.8%
16 54973 5558.9 4754.6 -1.1% 0 ~14.5%
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17 6647.9 6513.6 5515.4 0 —2.0% -17.0%
18 6816.9 6415.3 5882.2 0 —5.9% -13.7%
19 6371.5 6527.5 5543.9 —2.4% 0 -15.1%
20 6162.8 6174.3 5543.2 -0.2% 0 -10.2%
21 16506 16688 13401 -1.1% 0 -19.7%
22 16143 16176 13377 -0.2% 0 -17.3%
23 16701 16755 13521 -0.3% 0 -19.3%
24 16081 16221 13478 -0.9% 0 -16.9%
25 17185 17491 14375 -1.8% 0 -17.8%
26 16814 17011 13825 -1.2% 0 -18.7%
27 17089 17144 13772 -0.3% 0 -19.7%
28 16573 16639 13331 —0.4% 0 -19.9%
29 16797 16820 14303 -0.1% 0 —15.0%
30 16578 16661 14200 -0.5% 0 -14.8%
31 28381 29247 24406 -3.0% 0 -16.6%
32 29045 29877 24648 —2.8% 0 -17.5%
33 27997 28600 24128 -2.1% 0 -15.6%
34 28114 28695 23857 -2.0% 0 -16.9%
35 29239 30075 25528 -2.8% 0 -15.1%
36 27201 29050 24094 -6.4% 0 -17.1%
37 26905 28503 24115 —5.6% 0 —15.4%
38 27953 28557 24202 -2.1% 0 -153%
39 26794 27452 22695 —2.4% 0 -17.3%
40 29057 29680 25432 -2.1% 0 -14.3%
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Figure Al. Road network diagram of freight transportation corridor

& A1,

Table Al. Parameters of each technical station

Al BEARESH

£
L2

Sy}

18 B P [E

2 AR g [7] HOR ARSI 1]

1 10.8 4.8

2 113 52

3 11.2 4.7

4 11.8 4.6

5 11.1 4.1

6 115 6.5

7 11.2 35

8 11.7 5.1

9 10.8 4.8

10 113 5.2
Table A2. Traffic flow path for each demand
A2, EEKRNERKE
Eyk 1 2 3 4 5 6 7 8 9 10
10 0 0 [1.24 [1.245 [1.2456] [1,24567 [1245678 [1.245679] [1,2456,79,10]
2 0 0 0 i [2,4,5] [2,4,5,6] [2,4,5,6,7] [2,4,5,6,7.8] [2,4,5,6,7,9] [2,4,5,6,7,9,10]
30 0 0 0 [3,4,5] [3,4,5,6] [3,4,5,6,7] [3,4,5,6,7.8] [3,4,5,6,7,9] [3,4,5,6,7,9,10]
4 0 0 0 0 0 [4,5,6] [4,5,6,7] [4,5,6,7.8] [4,5,6,7.9] [4,5,6,7,9,10]
5 [l l (] (l (] (l [5.6,7] [5,6,7,8] [5,6,7,9] [5.6,7,9,10]
6 ] [l 1 ] ] ] 1 [6,7.8] [6,7.9] [6,7,9,10]
7 0 o 1 1 1l 1 1 1l 1l [7.9,10]
8 (] ] (] ] ] ] (] ] (] ]
9 na 1 1 1l 1 1l 1l 1l [l
10 1] ] (] ] (] ] (] (] (] ]
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Table A3. Traffic flow transportation demand in road network
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