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Ihe present thesis deals mainly with some problems of practical interest in the ﬁeld of
structural and  mechianical engineering. The topic covers a wide arca in theoretical conception
which is beyond the expectation of one’s objective to investigate into every aspect of the topic.
Hence the present author restricts herself mainly to some problems related to the static and dy-

namic - behaviour of structures, to be more precise, plate and shell structures are consrdexed for
illustrative examples.

Considering the importance of vnbrauon'\l chalactenstrc of structures, the nonlinear analy-
sis of elastic plates and shells received considerable attention in literature since the sixth decade of
20th century, In general Karman type field equations are employed for almost all types of struc- -
tures. Several methods are available to investigate the static and dynamic response of structures
amongst which the “Constant Deflection Contour” method needs special mention. This method
has been previously developed by Mazumdar, however the most of his investigations were re:
stricted to linear analysis only. The present thesis aims at extending this method to the nonlinear
analysis of plates vibrating at large amplitudes in conjunction with Galerkin procedure. Illustla-' ‘
tions of the present studies have been considered to cover those problems which are either new
investigations or treated with this new approach to previously investigated problems The results
of the present investigationshave always been compared to known available results so far as pos- '
sible. Starting from structure having regular and common boundaries gradually more and more .

comphcaled structures and mixed boundaly value problems have been mcluded in the presentt
thesis: o

“The first chapter concerns with the comprehensive study of the early researches in the ar ea -
under mvestrgatlon and with an introduction of the basic need of such problems arising out of the

future demand of the twenty ﬁlSl centwy A review of the eatly mvestlg,atrons is crted chronologl- .
cally so far as possible. - :

» The second chapter contains the basic nonlinear theory of elastlcrty This theory constxttttes
the main frame of opemtlon for the present 1nvestlg,atron under consrderatlon
“In the third clnpter different methods for qolving the non- lin"ar problems have been dis- - «

. cussed with their merits and demerits. The third chaptel also includes some prehmmary remarks
’lbOLll thv "Constant Deflection Contour method

In all problems considered ﬁom Chapter IV the basic g,ovelnmg drfferentral equatlons
have been deduced primarily on the basis of Karmian field equations extended to a dynamic case.

In chapter 1V, a simplified method for solving nonhnear problems using “Constant Deflection
Contour™ mcthod has been discussed.

The first problem (Chapter V) aims at mvestlgatmg the static and dynannc behaviour of
' elhptre platesclamped along its boundary. Large vibrations of elliptic plates on elastic founddtion
~ have been discussed in the second problem of chapter 1V. In problem -3 (Chapter 1V ), the static

and dynamic behaviour of elliptic plates under damping condition is discussed using Berger’s
hypothesis. Attempts have also been made to justify the use of Karman ficld equations over dther

simplified or modified equations. Problem 4, (chapter V) concerns with effect of varying ﬂexural
uordrtv on nonh aear vrblatrons of cncular and elliptical plates.

I chapter V, a modified method for solving the nonlinear problems is discussed sojne



typwal L\ampl(-s havc been discussed wnh “some more complicated problems. These illus-

trations hot only support the proposed theory but also establish the accuracy of numerical results
for mixed boundary value problems.

In chapter Ylthe extension of “Constant Deflection Contour™ method to shell structures
has been made 1o brcak thc monotony ol’plale structures, : '

In Chapter VII qn attempt has been made to extend the present analySIS to elastic plasuc
shells structures.

At last the author has tm.d to refer all relevant papers publlshed so far. Howevex none can

-avoid omissions when choosmg a few out of thousands of pape1s but any omlssmns 1snbsolutely .
unintentional.. I

English béing the sencond language of the author, she begs apology beforehand forany -

linguistic . error or absence of any ploper expression of the text that may creep- -in in the plepalatlon :
of the work.

The author expresses her heartiest gratefulness to her guide Dr. M.M. Banexjeé [ Ex Reader, -

A.C, Colluw Jalpaiguri, West Beng,al Indm] WlthOUt his help it would not have been poss1ble‘.'j
fox hel to complete the thesis. . ;




