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Research on dynamic ultimate strength of hull girder under
slamming load
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Abstract: For ships with large outboard flare structures, severe slamming is likely to occur in rough sea
conditions, resulting in short-duration slamming moment in the ship's midship region with an amplitude
comparable to the wave moment. Therefore, it is necessary to conduct research on the dynamic ultimate
strength of hull girder under slamming loads. This article focuses on a 5618 TEU container ship and proposes
two models for calculating the dynamic ultimate strength of hull girder under slamming loads. Different
forms of slamming loads are applied to study the resulting dynamic responses under dynamic loading. The B-H
criterion is applied to determine the dynamic ultimate strength of hull girder. Based on the one-span model,
the influences of load duration, material strain rate effect, preloading, and combination of high and low
frequency bending moments on the dynamic ultimate strength of the hull girder were discussed, laying a solid
foundation for the formulation of dynamic ultimate strength design criteria that has considered slamming
bending moments.
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Fig.2 First-order mode shape diagram of the hull girder
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Fig.6 Displacement-load curve of the amidship hull under different forms of bow slamming load
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