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Cylindrically curved plates are widely used in ship structures, for example deck plating with a camber, side
plating at fore and aft parts and plating at bilge part. Such curved plates of ship’s hull under longitudinal
bending can be modeled by a part of cylindrical shell under axial compression. Up to now, buckling and ultimate
strengths of flat stiffened plates have been extensively studied. There is, however, a clear lack of knowledge
about buckling/plastic collapse behaviour of curved plates subjected to axial loading. It is known from the
estimates using cylindrical shell models that a curvature generally increases the buckling strength of a curved
plate under axial compression. However, much study is needed on their buckling/plastic collapse behavior
including the effect of secondary buckling in the post-buckling regime, in order to clarify the ultimate limit state
of curved unstiffened and stiffened plates.

In this dissertation, the buckling and post-buckling behaviours of curved unstiffened and stiffened plates
subjected to axial compression are investigated through a series of elastic and elastic-plastic large deflection
analyses as well as elastic eigen-value analysis using finite element method. Analytical formulation of elastic
large-deflection behaviour is also performed, and the elastic post-buckling behavior including the secondary
buckling behavior is investigated. On the basis of the calculated results, the influences of curvature, initial
deflection, slenderness ratio and aspect ratio on the buckling/plastic collapse behaviour of unstiffened and
stiffened curved plates are discussed. A simplified method to estimate the ultimate strength of curved plate
under axial compression is developed.

The dissertation consists of six chapters. The background and objective of the study are presented in Chapter

1. In Chapter 2, the elastic buckling and post-buckling behaviors of unstiffened curved plates are discussed
including the secondary buckling behavior. In chapter 3, the analytical formulation for predicting the elastic
large deflection behaviour of curved plates is developed, and its validity is demonstrated through a comparison
with FEM results. In chapter 4, the buckling/plastic collapse behavior of unstiffened curved plate is analyzed,
and the effects of several geometrical parameters on the collapse behaviour and ultimate strength are discussed.
A simplified method to estimate the ultimate strength of curved plate is developed by introducing a new
definition of slenderness ratio considering the effects of curvature. In Chapter 5, the buckling/plastic collapse
behavior of stiffened curved plates is discussed. Chapter 6 presents the conclusions together woth the

recommendation for a future research.
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