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ABSTRACT

s

With the introduction of new materials and systems exposed to
severe operating conditions, the literature on the geometric and
material nonlinear behaviour of thin plates and shells is steadily growing.
The object of the thesis is to use the orthogonal point collocation method
in space domain and Newmark -§ scheme in time domain to analyse some
geometrically nonlinear problems of static and dynamic exisymmetrie
behaviour of thin elastic eylindrically orthotropic circular plates
and shallow spherical shells undergoing moderately large deflections. An
attempt has been made to investigate the effect of orthotropic parameter
support stiffness parameters, annular ratio, overbang ratio, mass ratio,
shell parameter, ete., on the static and dynamic response as well as
stubility. An independent check on the balance of tolnl energy ho

been employed to ensure the valadity and accuracy of the results,

von Karman - Marguerre type governing differential equetions
have been employed. A comparative study of some implacit time-marehing
schemes and choice of collocation points for typical problems hau
established that Newmark-g scheme for time marching and zeros of a
Legendre polynomial as collovation points are the optimum cholces.

heveral problems have been analysed using this method.

The deflection and stress response of orthotropic circular plates
with inplane and rotational edge restraints, subjected to uniformly
distributed as well as central point loads has been investigated.
Transient response to step function, exponential decay fummtiah, N shaped
pulse, rectanqular pulse, full and halt sine-wave pulses has been studied,

Similar studies have been corried out for annular plate with free hole,plugyed



favi

hole, and annulus supported at the inner edge subjected to uniformly
distributed and edge loads., FPostbuckling of full and annular
orthotropic circular plates with rotational edge restraint under inplane
radial loads has been investigated, Static and transient response of
orthotropic circular plates supported on a concentric eircle subjected
to uniformly dastributed and ring loads has been studied including the
effect of inplane and rotational support stiffnesses. The studies on
plates have reveanled a significant participation of higher modes in both
the deflection and the stress response, being more pronounced in the

astresses.

The stalic and transient response of orthotropic shallow
spherical shells with flexible supports has been analysed for small
valueg of shell yeometric porameter. Similar studies have been carried
out for annular spherical caps with free and clamped hole under uniformly
distributed and central losds, Static and dypamic axisymmetric bueckling
of orthotropic spherical caps with flexible supports has been investlooted.
The influence ot initial imperfection on buckling load has been studied,
Similar studies have been undertaken for annular spherical shells with and
withoul @ rigid plug subjected to uniformly distributed and ring loads at

the hple,

The essential contribution of the theuis is to demonstrate
the effectiveness of orthogonal point collocation method to yield accurste
results even with lower order approximation for axisymmetric problems in
the area of plates and shells, The present results are in good agresment
with the available results. The new results reported in the thesis
illustrating the effect of various parameters may be of some interest in the

analysis and design of thin circular plates and shallow spherical shells,
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