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ABSTRACT 

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 growinq 

The object of the thesis is to use the orthogonal point collocation method 

in space domain and Newmark 	scheme in time domain to analysv sonic 

qcomntr cuily nonlinear problems of static and dynamic axisymctictric 

behaviour of thin elastic cylindrically orthotropic circular platen 

and shallow spherical shells undergoing moderately large deflections A 

attempt has been made to investigate the effect of orthotropic parameter 

support st,i ffriesu paremet ecu annular ratio overhang ratio muss xutia 

abel :1 parameter etc on the static and dynamic response as we I Ias 

at iibi I i ty 	An independent check an the balance of I. eta 1 N ergy 

been employed to orwuro the validity and accuracy of the renu 1 ta 

von Kurman Murguerre type governing di ite r ntis I equat 	ore; 

have been employed. A comparative study of come implicit t ime4nnrcbnq 

schemes and choice of cci loesUon point t, for typical problems has 

established that. Newmark f3 	scheme for time marehirq and zeros of a 

[eqendre polynomial as collocation point a are the optimum choices 

1cvcrai problems have been analysed using this method 

The deflection and stress response of orthotropic circular plates 

with inpiarie and rotational edge restraints subjected to uniformly 

distributed as well as central point loads has been investigated. 

Transient response to step function exponential decay function N uhaped 

pulse rectangular pulse full and half ainewavt pul sea hat; been studied 

Similar studies have been curried out for annular p.1 ate. with free hole ,pl ugtjcd 



hole, and annulus supported at the inner edge subjected to uniformly 

distributed and edge loads Poatbuckling of full and annular 

orthotropic circular plates with rotational edge restraint under inpisne 

radial loads has been investigated Static and transient response of 

orthotropic circular plates supported on a concentric circle subjected 

to uniformly distributed and ring loads has been studied including the 

effect, of I npi one and rotational support sti f fnssaes 	The studies on 

plates have revealed a significant participation of higher modes in both 

the deflection and the stress response, being more pronounced in the 

stresses 

The static and transient response of orthotropic shallow 

spherical shel Is with fiexibi e supports has been analysed for small 

values of si ci :1 g  qrumvtric parameter. Similar studies have been carried 

out fur annul or 	cieul caps with free and clamped hale under urii farmT 

distributed and central loads Static and dynamic aiaymmeLric bueklinq 

of orthetrupi c spherical caps with flexible supports has boon investigated 

The influence tit initial imperfection on buckling load has been atudioch 

Simi Tar studies have been undertaken for annular spherical shell a with and 

without a rigid plug subjected to uniformly distributed and ring loads at 

the hole 

The essential contribution of the thesis is to demonstrate 

the effectiveness of orthogonal paint collocation method to yield accurate 

results even with lower order approximation for axisymmetric problems in 

the area of plates and shells, ihe present results are in good agreement 

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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