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Investigation into dynamic progressive collapse behavior of hull girders in
waves using hydro-elastoplastic approaches
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When wave load exceeds hull-girder ultimate strength in extreme sea states,
hull-girder bending collapse is occurred. To perform a risk assessment for the hull-girder collapse,
a hydro-elastoplastic analysis which can consider fluid-structure interaction in post-collapse
regime is needed. Therefore, a practical method to analyze dynamic progressive collapse
behaviors/response of the hull girder have been developed. In the proposed method, Smith’ s method
is incorporated with beam finite element method while hydro-dynamic load is estimated based on strip
theory. The proposed method has been validated through comparisons with an experiment of a scale
model ship in a towing tank and more detailed numerical simulation. After the validation work, the
proposed method was apﬁlied to a real ship, and important findings about the dynamic progressive
collapse response of the hull girder in waves have been obtained.
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