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Translation 
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With the advancement of the fibre production technique, the use of fibre 

reinforced composite materials in modem engineering structures such as missiles, 

aircrafts, submarines and automobiles has increased, considerably. This is due to its 

high directional strength-to-weight ratio, high stiffness-to-weight ratio, fatigue life, 

etc. To use anisotropic composite materials in the engineering structures efficiently, 

there needs the study of behaviour of plates and shells. The classical Love-Kirchhoff 's 

hypothesis of plates and shells, which has been used extensively for thin isotropic 

plates and shells, neglects the effects of transverse shear. This theory of plates and 

shells does not adequately describes the behaviour of thick laminated structures. It 

breaks down in the situations where the ratio of Youngs modulus to shear modulus 

is high and even in the case of higher modes analysis. It underpredicts deflections and 

overpredicts natural frequencies and buckling loads for thick laminated plates and 

shells. In all these cases the effect of transverse shear is quite significant and theory 

which incorporate, it must be employed so that better estimation of deflections, 

frequencies and buckling loads can be provided. 

The object of the thesis is to study the large amplitude static and dynamic 

response and buckling of polar orthotropic, layered, moderately thick circular plates 

and shallow spherical shells using first order shear deformation theory with parabolic 

distribution of transverse shear stress through the thickness. Among the various shear 

deformation theories, the first order theory seems to provide the best compromise 
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between accuracy and computational efficiency. 

Considering the effects of transverse shear and rotatory inertia, the governing 

equations of motion for shells are derived and expressed in terms of normal 

deflection, slope and stress function. A methodology based on Chebyshev polynomial 

approximation to analyse the nonlinear boundary value problem in circular domain 

is developed. These nonlinear partial differential equations of motion are linearized 

using quadratic extrapolation technique. The inertia and dissipative terms are 

evaluated by employing either Houbolt or Newmark- implicit time marching scheme. 

Convergence study has been carried out. In order to validate the present methodology 

of solution the results have been compared with the results available in the literature. 

The axisymmetric moderately large amplitude static and dynamic response of 

polar orthotropic, symmetrically and antisymmetrically laminated, cross-ply, 

moderately thick circular plates are studied. The results, depicting the effects of 

transverse shear, rotatory inertia, base radius to thickness ratio, number of layers on 

circular plates subjected to uniformly distributed normal loadings are presented. 

Clamped immovable edge, simply supported immovable edge, clamped movable edge 

and simply supported movable edge conditions are considered. Three different 

materials namely glass-epoxy, boron-epoxy and graphite-epoxy whose properties are 

given in Appendix-I are considered in the present analysis. The dynamic responses 

of circular plates due to step and sinusoidal loadings are studied. 

The study of axisymmetric large amplitude static and dynamic response of 

polar orthotropic, layered, cross-ply moderately thick shallow spherical shells 
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subjected to uniform normal loadings has been carried out. The effects of control 

space variables; material orthotropy, base radius to thickness ratio, shell rise to 

thickness ratio, shell rise to base radius ratio, number of layers, boundary conditions 

are presented. The effects of transverse shear and rotatory inertia are shown. The step 

and sinusoidal loadings are considered. Snap through buckling response have been 

studied and buckling loads are estimated. 

Lastly, an attempt has been made to develop a methodology based on 

Chebyshev series solution technique for the solution of nonlinear boundary value 

problems in rectangular domain. The nonlinear static and dynamic response of 

isotropic rectangular plates and doubly curved shells have been studied. 
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