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SUMMARY:  The problem of instability of imperfect, moderately thick, circular cylindrical shells
under the action of uniform lateral pressure is investigated.  Two approaches are followed:  First, an
analysis is done based on nonlinear kinematic relations,  where the effect of transverse shear is
taken into account and an imperfection function is assumed.   The Galerkin procedure is employed
to solve the resulting partial differential equations.  The second method is based on applying
Koiter's general postbuckling theory. To this extent, the objective is the calculation of imperfection
sensitivity by relating to the initial post-buckling behavior of the perfect structure. Again, a shear
deformation theory which accounts for transverse shear strains and rotations about the normal to
the shell midsurface is employed to formulate the shell equations.  The initial postbuckling analysis
indicates that the range of imperfection sensitivity depends strongly on the material anisotropy, and
also on the shell thickness and whether the end pressure loading is included or not.
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INTRODUCTION
Recent studies on the buckling of moderately thick orthotropic shells under external pressure have
pointed to the importance of the effects of orthotropy and thickness in lowering the critical load and
rendering classical shell theory estimates in some cases quite non-conservative, in comparison to
isotropic thin shell construction [1-3].  It is natural to consider next the extent to which these effects
influence the imperfection-sensitivity of the shell.

This can be achieved in an efficient manner by applying Koiter's [4,5] general post-buckling theory,
according to which, the slope of the secondary curve and the degradation of the critical loads with
imperfections are described by means of the value and sign of the coefficient of the post-buckled
state, b. A comprehensive survey by Hutchinson and Koiter [6] provides a very useful
bibliography, together with an overview of the achievements and goals of this theory. In addition to
Koiter's original work, several papers have produced variations of the theory with a bias towards
virtual work [7,8].

The other approach to calculating imperfection sensitivity is the formulation and solution of the full
nonlinear imperfect shell problem. To this extent, a solution methodology for the analysis of an
isotropic, geometrically imperfect, thin, circular cylindrical shell loaded by uniform axial
compression, based on the Galerkin procedure, was described by Sheinman and Simitses [9].  In
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