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ABSTRACT

The theory of thin plates and shells on elastic subgrades
occupies 3 prominent place in contemporary structural mechanics.
In recent years the development of solid-propellant rocket motors,
the incresasing use of soft f£ilaments in aerospace structures,
operational activities of large transport alrcrafts on runways
foundation of deep wells large vessels , and the building
activities in the cold regions have intensified the need for
gsolutions of various problems of plates and shells made of compo-~
site materialscontinuously supported by elastic or viscoelastic
media, The problems of response and stability of these strug-
tural elements, undergoing moderately large deformation, subjected
to static apd dynamic loads are very important in civil, mecha-
nical and aeronautical engineering. Moreover, the necessity of
anal ysing the nonlinear static and dynamic behaviour of ortho-
tropic plates and shells continuously supported by elastic media
arises not only from the point of view of th. versstility in
thelr applications in several disciplines but also f£rom the point
of view of the interest they stimuilate as classical problems in
mechanics and engineering.

The object of the present thesis is to analyse some geo-
metrically nonlinear problems of static and dynamic axisymmetric

behaviour of thin elastic mylinq;;géyggngthgtggg@aMgir¢u;§r

gggmgﬁ and &h&llow;%ph%rimﬁi shells resting on elastic subgrades,

und ergoing moderately large deflections. Bssed on Von Kirmén-



iv

Marguerre strain-displacement relations, the governing differen~
tial equation for axisymmetric, moderately large deformation of

an elastlc cylindrically orthotropic shallow spherical shell
continuously supported by elastic media are used. Spatial and
temporal discretizations of governing partial differential equa-
tions of motion are carried out employing finite degree Chebyshev
polynomials &énd implicit Houbolt time marching scheme. Clamped

and 3imply supported immovable outer edge conditions have been
assumed for both clreular plates and spherical shells with synmetry
conditions at the centre., In case of annular plates and shells,

the inner edge s assumed to be frea,

The lineay and nonl inear mathematical representations for
the interaction of the supporting elastic media have been consi-
dered, Employing the linear winkler and Pasternak elastic founda-
tions, the problems of static and dynamic deflection response of
orthotropic circular plates and shallow spherical shells with and
without hole have been investigated., The ef fect of linear elastic
foundation pearameters, namely, Winkler and Pasternak, orthotropic
parameter annular ratio, shell geometric parameter, foundation
mass parameter and structure damping on the nonlinear response
has been studied. The statlc and dynamiec snap-through buckl ing
analyaes of orthotropic shallow spherical shells with and without
hole and resting on Winkler and Pasternak foundations are carricd

out. An attempt has been made to study the influence of 1inear



elastic foundation parameters orthotropy and annular ratio on
the snap-through buckl ing loads., The results have been compa red
with the results available,

The static and dynemic response studies of circular plates
and shallow aphorical shells on nonlinesr elastic foundations
have been carried sut, The cublo geonftrical nonlinearity in
elastic foundation has been considered for the mathematical
representation of Interaction behaviour., The influence of none
linear foundation suiffness parameter, orthotropic paramater,
shell geometric parameter on the statie and dynamic response of
circular plates snd shallow sphorvical shells without hole has
been investigated f£or both immovable clamped and simply supporbed
edge conditions, The effect of foundation mass parameter and
structure damping on the traenslent response of these structural
elements subjiectsd to step and 8inusoldal pulze loadings has
been studled,
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