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Tab. 2 Principal dimension of VIKING CONQUEST
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Tab.3 Loaded vehicle information
%5 K| KE/m  FE/m  SE/m YEEFE/m B AR/ m SR R EERE
0 Daihatsu "MOVE-CX" 3.30 1.40 1.70 0.3 0.1 1 4 47
1 Daihatsu "MOVE-CX" 3.30 1.40 1.70 0.3 0.1 1 5 47
2 Honda "CR-V” 4,47 1.75 1.71 0.3 0.1 2 4 47
3 Honda "CR-V” 4,47 1.75 1.71 0.3 0.1 2 6 47
4 DUMP TRUCK 7.80 3.70 3. 60 0.5 0.3 3 5 47
5 DUMP TRUCK 7.80 3.70 3. 60 0.5 0.3 3 6 47
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Tab. 4 Relevant parameters setup

"k BH 5 S HUE
GRASP  Iuax TR AL 20 000
GRASP  Ruox BRI 2L 31 26 fe KA B2 5
GRASP e 5 0.05
ALNS % % B 4 493 L A 0,0. 4] BEHLEL
ALNS [ #h IR B LA k/2
ALNS ¢ SRR QPRI 0.05
ALNS 0 F WA 0 HE 2 0.5
ALNS M g B ik AR IR KR 150
ALNS ¢ 4 JRy e AR A 1 43 0.35
ALNS o Ji FB e AR A 1 53 0.15
ALNS o W 191F 53 0.09
ALNS o A 1 250 A9 B 4 0
ALNS g 1 3 7 98 Y 0.1
ALNS ¢ CRRLE R 1
ALNS B 7% 2l M 25 19 B AS Bl o 2 000
ALNS 2 2k AR B 20 000
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Fig. 7 Optimization curve of ALNS algorithm
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Fig.9 The stowage plan generated by the algorithm in this paper
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dimensional roll-on roll-off liner shipping stowage

PCTC stowage optimization with single deck

SUN Xiaofeng”'. SHEN Ye’, XU Xin'ao', YIN Yong'

( 1.Key Laboratory of Marine Simulation and Control for Ministry of Communications, Dalian Maritime University .
Dalian 116026, China;
2. Wuhan Digital Engineering Institute, Wuhan 430205, China )

Abstract: To reduce the shifting cost caused by unreasonable vehicle arrangement in the deck of pure
car truck carrier (PCTC) for single deck and multiple ports, heuristic algorithms were adopted to
formulate the optimized loading plan step by step. Firstly, the coordinate grid model of the deck and
vehicles was established; Secondly, GRASP (greedy randomized adaptive search procedures) was used
to insert the vehicle into the deck to generate the initial stowage plan; Finally, ALNS (adaptive large
neighborhood search) algorithm and Dijkstra algorithm were used to improve the stowage plan.
Taking VIKING CONQUEST designed by Shanghai Merchant Ship Design and Research Institute as
an example, the main cargo deck was selected to formulate the stowage plan. Comparing the stowage
plan with 7 manual stowage plans, the results show that the stowage plan generated by proposed

algorithm has a lower shifting cost, which is helpful to improve the transportation efficiency of PCTC.

Key words: waterway transportation; pure car truck carrier (PCTC); multiple loading/unloading

ports; stowage optimization; GRASP algorithm; ALNS algorithm



