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This research addresses the structural safety assessment of a ship under
combined loads including hull girder bending moment, local double bottom bending moment, and
whipping moment. A simulation technique coupled between CFD(Computational Fluid Dynamics) and FEM
(Finite Element Method) is developed. The developed method is shown to be effective in evaluating
the combined loads and a ship’ s response under the combined loads. By adopting a surrogate model
with the simulation method above and FORM(First Order Reliability Method), the extreme combined
loads and load effects including the hydroelastic vibrations under the irregular waves are obtained.

The results are validated against scaled model tests. By adopting the FORM again, the structural
reliability of a ship under the combined loads are assessed.
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