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Ultimate longitudinal bending strength of ship hull girder considering
multi-axial stress and repeated loading effects
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When a double bottom of ships is subjected to bending due to lateral loads,
bi-axial compression is exerted in the bottom plate and they affect the ultimate longitudinal
bending strength of ship hull girder in the hogging condition. Under repeated wave loads, buckling
deformation of bottom plate may be accumulated and this may further decrease the ultimate hogging
strength. In this study, the ultimate hogging strength of a hull girder of container ships was
analyzed by nonlinear FEM considering the effect of bottom local loads. The buckling/plastic
collapse behavior of a continuous stiffened panel under repeated bi-axial thrust is examined both
experimentally and numerically. The cumulative collapse behavior of a hull girder under wave loads
was investigated by simplified collapse analyses and wave tank test. Based on the results, the
effect of multi-axial stress states and repeated loading on the ultimate longitudinal bending
strength of a ship hull girder is investigated.
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