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Postbuckling of Pressure-Loaded Shear Deformable
- Laminated Cylindrical Panels

SHEN Hui-shen
( School of Civil Engineering and Mechanics , Shanghai Jiaotong University ,
Shanghai 200030, P. R. China)

Abstract: A postbuckling analysis is presented for a shear deformable laminated cylindrical panel of
finite length subjected to lateral pressure.The governing equations are based on Reddy’s higher order
shear deformation shell theory with von Karmén-Donnell-type of kinematic nonlinearity . The nonlinear
prebuckling deformations and initial geometric imperfections of the panel are both taken into account.
A boundary layer theory of shell buckling, which includes the effects of nonlinear prebuckling deforma-
tions, large deflections in the postbuckling range , and initial geometric imperfections of the shell, is ex-
tended to the case of shear deformable laminated cylindrical panels under lateral pressure. A singular
perturbation technique is employed to determine the buckling loads and postbuckling equilibrium
paths . The numerical illustrations concern the postbuckling response of perfect and imperfect, moder;
ately thick, cross-ply laminated cylindrical panels. The effects played by transverse shear deformation,
panel geometric parameters, total number of plies, fiber orientation, and initial geometric imperfections
are studied.

Key words: structural stability; buckling; postbuckling; cylindrical panel; higher order shear de-
formable shell theory; boundary layer theory of shell buckling; singular perturbation
technique



