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Safety Design of Large Cruise Ship Docking
Based on Full Coupling Analysis
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(Shanghai Waigaoqiao Shipbuilding Co., Ltd., Shanghai 200137, China)

Abstract: [Purpose] To guarantee the safety of large cruise ships during dry-docking, a systematic
method for dock-block arrangement is proposed that addresses the characteristics of extremely heavy loads,
long docking durations, significant flare of the bow hull form, and excessive stress on bow-supporting
blocks. [Method] A whole-coupling finite element model is developed that integrates the hull, dock blocks,
dock floor, and pile foundation. Based on this model, a design workflow is established in which global
safety assessment is embedded, together with quantitative tolerances for block setting. A gantry-type
support tooling of specific height is designed to transfer designated mass loads. The proposed methodology
is applied to optimize the docking block arrangement for a large cruise ship. [Result] Results demonstrate
that the fully coupled analysis method enables high-precision simulation of multi-body interactions within
the docking system. The gantry support tooling significantly reduces deformation in the central area of the
dock floor. [Conclusion] The research provides an accurate analytical approach for safety assessment of
large cruise ship docking and offers valuable reference for evaluating and optimizing docking schemes for
other vessel types.
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Fig. 1 Bow Shape of China's First Domestic Large Cruise
Ship Adora Magic City
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Tab. 1 Comparison of Docking Mass and Main
Dimensions Between Adora Magic City and

a Medium-Sized Container Ship
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Fig. 2 Comprehensive Design Process for Ship Docking Safety
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Fig. 3 Three Types of Docking Blocks (Unit: mm)
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Fig. 4 Contact Configuration Between Hull and
Docking Blocks at Bow/Stern
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Fig. 5 Arrangement of Dock Bottom Piles (Unit: mm)
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Fig. 6 Coupling Method of Hull-Docking Block System
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Fig. 7 Finite Element Model for Coupled Analysis of
Large Cruise Docking
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Fig. 8 Deformation Fringe of Dock Floor Under Initial Scheme
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Fig. 9 Gantry Support Tool for Docking
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Fig. 10 Deformation Fringe of Dock Floor

Under Optimized Scheme
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Fig. 11 Load Distribution on Bow Docking Blocks in Optimized Scheme
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Fig. 12 Local Stress Cloud Map of Bow Area
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Fig. 13 Docking Blocks and Gantry Support Tool at Bow
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