
4. PROBLEMS CONSIDERED IN THE THESIS. 

This thesis is divided into five chapters containing some classified problems 
of nonlinear mechanics. 

The first chapter consists of two papers. 

The first paper deals with nonlinear deformation analysis of elastic plates in ' 
the form of a square panel under mechanical loading using von Karman's 
equations in terms of displacement components under immovable edge 
boundary conditions and with the inclusion of curvature .It appears to the 
author that very little attention has been paid to use von Karman's equations 
with the inclusion of curvature for the analysis of a square panel except the 
work of Bhattacherjee and Banerjee [183].The drawback of this paper is its 
presentation in a very concise form. 

To solve this problem, suitable expressions for u and v have been chosen. 
The solutions for u and v with immovable edges have first been determined. 
Expressing the load in terms of Fourier Series the final solution is obtained 
by Galerkin' s error minimizing technique in the form of a cubic equation in 

terms of non-dimensional deformation ( :o }and non-dimensional load 

parameter(~=:). Results have been presented graphically at the end of the 

paper. 

The second paper of this chapter is concerned with the non-linear 
deformation analysis of a square sandwich shell panel under mechanical 
loading. Here von Karman's non linear partial differential equations, also in 
terms of u, v and w with the inclusion of curvature and extended to sandwich 
shell panels, have been employed. The method of solution is same as used in 
the foregoing paper .Here also sufficient numerical results have been 
presented using the values of different parameter for a sandwich shell panel in 
tabular form. 
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The second chapter consists of one paper only and is concerned with the 
analysis of a sandwich rectangular panel under mechanical loading using von 
Karman's coupled non-linear partial differential equation in terms of 
deflection W and stress function F and extended to sandwich shell with the 
inclusion of curvature under both movable and immovable edge boundary 
conditions. Assuming appropriate form of the deflection function in 
conformity with simply supported edge boundary conditions, the stress 
function is first completely determined for both movable and immovable 
edges. The second of the von Karman's equation is now utilized using W and 
F and applying Galerkin' s error minimizing technique a cubic equation is 
again determined showing variation of non-dimensional central deflection 
against variation of mechanical load parameter. Here also extensive 
numerical computations have been made using different values of parameters 
for a sandwich panel and presented in tabular form. 

The third chapter consists of one paper and concerned with non linear 
deformation analysis of a shallow shell panel under thermal loading. Here the 
basic governing equations have been employed with the inclusion of thermal 
loading and curvature and expressed in terms of W and F . These equations 
have been solved using temperature distribution varying in the direction of z
axis and taken as linear in the form given in [ 4 ].Here also the stress function 
F is first completely solved and applying Galerkin's procedure a cubic 
equation has been obtained involving the central deflection and non 
dimensional load parameter Meridian surface membrane stresses have 
conveniently been determined from the analysis .Numerical results for non
dimensional thermal deformation and membrane stresses have been 
calculated and presented graphically. 

The fourth chapter consists of two papers the first one of which is 
concerned with the non linear thermal vibrations of a circular plate under 
elevated temperature. Using modified Berger's equation as proposed by 
Banerjee and Dutta [144] and employed by Sinharay and Banerjee [145-147] 
in some of their problems, the basic governing equations for a circular plate 
have been derived and solved for a clamped circular plate. Application of 
Galerkin' s procedure ultimately leads to the well known time differential 
equation from which ratio of non-linear and linear frequencies can be 
determined. Sufficient numerical results have been calculated and presented 
graphically. 
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The second paper of this chapter is concerned with the. analysis of non
linear vibrations of a non homogeneous elastic shell under severe thermal 
loading. Here also basic governing equations have been derived. 
Considering a thin shell subjected to a steady thermal gradient, temperature 
distribution is assumed to be a linear function of radial distance. Following 
the same method as in the previous paper, the ratio of non-linear and linear 
frequencies have been calculated and presented graphically. · 

The last and fifth chapter of this thesis consists of one paper only. 

Use of complex variable theory and conformal mapping technique has been 
adopted in this chapter. By this method linear and non-linear deformation and 
vibrations of regular and irregular shaped plates under both mechanical and 
thermal loading have conveniently been investigated by different authors in 
some of their problems [49,101,161-165].The essence of this method is to 
transform the governing differential equation in terms of complex co-ordinate 
( z = x + iy,:; = x- iy) and the domain can be conformally mapped onto a unit 
circle. It is to be noted that a one term approximation of the mapping function 
yields fairly accurate results with less computational 
efforts. In this paper investigation has been made on the free non-linear 
vibrations of regular polygonal plates resting on non-linear elastic 
foundations with clamped edge boundary conditions and subjected to uniaxial 
compressive loads normal to all the edges. Some numerical results have been 
presented graphically for different kinds of plate shapes considering different 
values of mapping function co-efficient <5 correspondence to each plate 
shape and followed by observation and discursions. 

Last of all, it should be noted that in the compilation of the text of this thesis 
some equations have to be repeated in some of the chapters and whenever 
occur with the same equation number. 
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