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Buckling Analysis of Plates with Initial Deflection and Its Comparison
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ABSTRACT

When subjected to compressive stress, the plate buckles before it reaches ultimate strength;
therefore, for plate design based on ultimate limit state, designers must consider buckling strength. Due
to the importance of plate buckling strength, CSR-H (Harmonised Common Structure Rule) adopted by
IACS(International Association of Classification Societies) and DNV rules both include buckling strength
of plate in detailed requirements.

In order to understand the technical background of plate buckling strength requirements from rules,
four loading cases will be employed on a rectangular plate by using finite element method. Four cases
are a rectangular plate subjected to longitudinal compressive stress, transverse compressive stress, shear
stress and biaxial compressive stress. Furthermore, steel plates are typically fabricated by flame cutting
and welding which cause initial imperfections in the form of initial distortions, and thus structural
capacity would be reduced. Therefore, the imperfections should be involved in finite element analysis to
attain more accurate and actual buckling strength of plate.

Finally, the results of finite element analysis will be compared with that of ISSC Technical
Committee III.1 to confirm the rationality, and then compared with those of CSR-H and DNV to get
insight to the technical background about buckling strengths and safety factors.



