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Route design for inland river container liner shipping considering
cargo flow balance

Li Dechang, Jiao Fangfang™ , Ji Yongbo, Gao Yu, Liu Wendi
(Ship Transportation Technology Center, China Waterborne Transport Research Institute ,
Beijing 100088, China)

Abstract: This paper studies the routing design problem of inland river container liners. In accordance with the significant
impact of loading volumes on the draft of inland ships, a strategy was proposed to optimize the last port of call on the ship’
s outbound route based on loading volumes. In view of the features that loaded containers can only be transported in one
direction while empty containers can be transported in both directions on inland waterway, the node variables of empty
containers were introduced. Then, two route design models considering cargo flow balance were established under two
scenarios depending on whether the demand is divisible. Ten groups of real ships with different sizes on the Yangtze River
were selected for example validation analysis. The results indicate that optimizing the last port of call for ships based on
loading volumes and considering cargo flow balance are beneficial for improving the shipping company’s voyage profits. Both
the number of ships deployed on the route and the number of ports of call show a trend of first increasing and then remaining
unchanged with the increase in the seasonal water depth of the Yangtze River channel or the decreases in the confidence
level set by the shipping company. The shipping company’s voyage profit also increases with water depth. The research
conclusions can provide useful references for operation decision-making of shipping companies on inland waterway liner
transportation.
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Fig. 1 Distribution of major ports along the Yangtze River
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Tab.1 Parameters of different ship types
A HZ KA (m/ TEU) Btk BT, BEIE iy
T T ] m Gikm) G/ i
R1 100 0. 005 000 0. 000 500 2.50 52.09 30 000 1 000
R2 150 0.002 670 0.000 267 3.00 54.42 50 000 1 500
R3 200 0.002 500 0. 000 250 3.50 57.05 60 000 2 000
R4 300 0.001 670 0.000 167 4.00 67.31 80 000 3 000
R5 350 0.001 430 0.000 143 4.00 74.68 90 000 3 500
R6 450 0.001 330 0.000 133 4.20 83.50 100 000 4 500
R7 500 0.001 600 0.000 160 4.50 88.61 120 000 5 000
R8 650 0.001 540 0.000 154 6.00 95.06 130 000 6 500
R9 941 0.001 060 0.000 106 6.00 116.12 150 000 9410
R10 1 140 0.000 880 0. 000 088 7.00 134.53 180 000 11 400
F2 AERBKRBERIEE
Tab.2 Comparison of solution results for different models BT T0
AT 4R RT3 175
R~f/
Az T};{J BRI M2 ] R M4 ] BRI M3 ] FERI[ MS ]
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Tab.3 Comparison of voyage profits
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R4 451 534.23 451 534.23 413300.99 403 912.95
RS 509 995.57 509 995.57 483 653.14 479 379.25
R6 397 597.52 397 597.52 366 625.08 364 984.26
R7 323901.10 129 873.74 303 570.14 88 743.72
R8 351 212.56 234 240.15 333 359.25 211 330.08
R9 279 094.28 108 649.95 277 688.46 89 569.37
RI0O 168 071.06 71 447.67 166 665.24 49 573.01
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Fig.2 The results of sensitivity analysis
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