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Abstract

As the core node of the intermodal container transport network, the operation efficiency of the
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container multimodal port is directly related to the passing efficiency of the entire intermodal
transport network, and the operation efficiency of the storage yard is particularly important to
ensure the overall efficiency of the port. In the actual operation of the port, the reasonable space
allocation of containers waiting for loading based on the ship stowage plan can effectively improve
the operation efficiency of the storage yard. Under the background of container multimodal
transport, the space allocation of container in storage yard is studied by considering the ship
stowing plan, taking the containers waiting to be loaded in highway, railway and waterway port as
the object and combining with yard bridge operation. In order to ensure the overall operation ef-
ficiency of the container yard, a two-stage mathematical model of minimum turnover and mini-
mum operation time of the yard bridge was established, and the artificial bee colony algorithm
was improved to solve the problem. In order to avoid the influence of two-stage solution on the
global optimal, the optimal scheme is obtained by the coordination of pheromone and sensitivity
to balance the two-stage optimal solution. The results show that the improved artificial bee colony
algorithm is better than the general artificial bee colony algorithm and genetic algorithm in terms
of yard turnover and bridge operation time. With the increase of the scale of the example, the ad-
vantages of the improved artificial bee colony algorithm are more prominent, and the solution
quality and efficiency are the best. The results above demonstrate the effectiveness of the model
and algorithm, and have a certain reference significance for the actual development of storage
yard space allocation plan.
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Figure 1. Schematic diagram of container multimodal port collection operation
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Figure 2. Comparison of the solution results of different algorithms
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Table 2. Table of box turning strategy comparison
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3x6x4 60 1454 1697 10 12
4x6x4 70 1824 2038 11 13
4x6x4 80 2123 2628 12 14
5%6x4 90 2490 3067 13 15
5%6x4 100 2998 3587 17 19

6% 6 x4 110 4076 4389 20 21
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8x6x4 140 7134 5936 26 27
8 x6x4 150 7534 6387 28 30
9x6x4 160 8723 7298 30 33
9x6x4 170 10,605 9075 32 36
9x6x4 180 12,976 11,098 36 37
10 x 6 x 4 190 14,678 12,876 40 40
10 % 6 x 4 200 15,397 13,870 42 45
11%x6x4 210 16,327 14,973 47 49
11%x6x4 220 19,263 17,752 50 59

SR 15,397 13,870 42 45
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