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ABSTRACT: The ship plating is generally subjected to combined in-plane load and lateral pressure loads. In—plane loads include axiai load
and edge shear, which are mainly induced by overall hull girder bending and torsion of the vessel Lateral pressure is due to vater
pressure and cargo. These load components are not dlways applied simultaneously, but more than one can normally exist and int zract.
Hence, for more rational and safe design of ship structures, it is of crucial importance to better understand the interaction relaticniship
of the buckling and ultimate strength for ship plating under combined loads. Actual ship plates are subjected to relatively small vater
pressure except for the impact load due to slamming and panting etc The present paper describes an accurate and fast procedure for
analyzing the elastic-plastic large deflection behavior up to the ultimate limit state of ship plates under combined loads. In this raper,
the ultimate strength characteristics of plates under axial compressive loads and lateral pressure loads are investigated seco.dary
buckling behavior through ANSYS elastic-plastic large deflection finite element analysis with varying lateral pressure load level.
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Fig. 1. Typical pattern of welding—induced initial deflection
in ship plating.
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Fig. 2. A simply supported plate with non-symmetric initial
deflection under uniaxial compression and lateral pressure load.
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Fig. 3. Comparison of the FEA(ANSYS) and ALPS/U_SAP
method with the Yamamoto collapse test results for plating
under combined longitudinal axial compression and ateral

pressure loads.
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Fig. 5. Comparison of deflection shape on the lateral pressure

load with small initial deflection for aspect ratio 1.0.
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Fig. 6. Comparison of compressive stress-strain curves for
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Fig. 8 Comparison of compressive stress—strain curves with

hungry-horse mode for aspect ratio 1.0.
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Fig. 11. Secondary buckling behavior with thin-horse mode
under lateral pressure load and uniaxial compression for
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