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ABASTRACT

In the Harmonized Common Structural Rules for Bulk Carriers and Oil Tankers (CSR-H), the hull girder
ultimate strength criterion is to compare the vertical hull girder ultimate bending capacity to the extreme value of
vertical bending moment including stillwater and wave load components. The hull girder ultimate capacity is
evaluated through the Smith's method and several load-end shortening curve formulations corresponding to the
possible failure modes of the individual longitudinal members in ship cross section. The longitudinal members
collapse behaviour under compression can also be directly evaluated through non-linear finite element analyses.
However, the results of non-linear element analyses can be affected by many factors. The 18th International Ship and
Offshore Structure Congress (ISSC) proceeding conducted an extensive benchmark study in view of defining a
standard procedure to conduct correctly such analyses. The benchmark study enabled identifying two quite different
modeling approaches for which the accuracy of the ultimate capacity evaluations were deemed satisfactory: the
two-bay/two-span model presented by Paik, Liege University and Osaka University, and the one-bay/three-span
presented by DNV which is very similar to the approach described by the IACS and LR. Besides the model extent
difference, the present study investigates also the influence of the initial distortion formulation and boundary
condition applied on the ultimate strength predictions. This study aims to define a proper procedure to evaluate by
direct non-linear finite element analyses the ultimate strength of stiffened panels including the post-buckling
behaviour that is not part of the ISSC benchmark study's scope. The ultimate strength predictions are also compared

to the CSR-H beam-column buckling and torsional buckling load-end shortening curve formulations for validation.



