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Simultaneous Ship-stacks Operations for Container Ship Using One-bay
Synchronized Loading and Unloading Method

HE Yun-yan', HU Yan-hai*", MAO Yu-giang®, WU Zhi-pei'
( 1.Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315211, China;
3. Ningbo Beilun Port of Ningbo Gangji Co. Ltd, Ningbo 315800, China )

Abstract: Simultaneous ship-stacks operations using one-bay synchronized loading and unloading method for
container ship are proposed. Intra-hatch simultaneous ship-stacks operations and inter-hatch simultaneous
ship-stacks operations are designed to carry out the loading and unloading work in the same bay. An
optimization model of minimizing quay crane and vehicles’ total cost is established. Sequence coded
double-level partheno-genetic algorithm is employed to optimize the model. The feasibility and efficiency of the
proposed method are validated by computational analysis.

Key words. container ship; one-bay synchronized loading and unloading method; simultaneous ship-stacks
operations; partheno-genetic algorithm



