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Evaluation of Wave-Induced Coupled Dynamics

Between Offshore Working Vessel and Suspended Load

by

OTSUBO Kazuhisa

Abstract

Crane lifting operations in ocean are crucial for constructing offshore structures and installing subsea facilities
on the seafloor, and safety and availability of the crane lifting operation must be analyzed when planning
construction. Wave-induced coupled dynamics between a vessel and a suspended load need to be predicted for
these analyses. As the coupled dynamics can result in more complex mechanics. A thorough understanding of
the coupled dynamic mechanics is required when using a multi-purpose offshore working vessel because the
mechanics are present in various crane operation. We conducted both model experiments and numerical
calculations to investigate the wave-induced coupled dynamics. Then we predicted the impact of the suspended
load's location and weight on the peak period of the vessel’s roll motion using numerical methods. We clarified
that the inversion of the natural period can occur before and after the suspended load enters the water, which
can increase the risk of the accidents during the crane lifting operation.
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Actual Model Note

Length (Lo, 78. 00m 2. 60m
Length (L,,) 75. 20m 2.5Im
Breadth 21. 50m 0. 72m
Depth 7. 50m 0. 23m
Draft 5.61m 0. 19m

. Operational
Displacement 6, 129ton 227Tkg

Condition
GMy 4. 20m 0. 14m
SWL 123ton 4. 56kg

Suspended load model
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Actual Model
Length 12. Om 0. 40m
Breadth 3. 6m 0.12m
Depth 4. bm 0. 15m
Height of C.G. 2. 25m 0. 08m
Weight in Air 261.9ton 9. Tkg
Weight in Water 176. 0ton 6. 5kg
Sling Length 13. 1m 0. 44m
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