PREFACE

This thesis coﬁsis%s of-five‘chapters of which the
,first four chépte:s are devotea ﬁQ-Some linear and non-linear
problems of thin elastic plates and shells vhereas the last
one deals with the vibration of thick shells, In plate
problems particularly the normal deflections which are
vitélly important to exmdse the behavicr‘qf the plates
subjected %o éifferent_tipas of loading and boundary conditions
are presented. In almost all the-shell problems the stresses

as well as the displacements are obtéined in detail.

The first chapter éogtgins.one paperon rectangular
.plates all the edges dfnﬁhich_arélbgiltfin,vIn this paper
the deflection of a elamped recfangular plate under
parabolically_varYing 1aéd 1nvéﬁe direction is obtained. The
_ results for uniform loads which are due to Morley, (1963) /217

may be'deduced easily as a particular case,

~ The second chapter cohtains three large deflection
problems. It may be noted that in solving the large
. defleetion plate probléms one has to enceuptér' the

non~11n§a: differentiai.equations' which can not be exactly
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solved, However, the relevant differential equatiohs.may

be obtained as a fourth order differential equation coupled
with a non-linear segond~crder‘equatiqn when the same is
deduced from the total strain energy of the éysﬁem in which
the strain energy due.tq_second straln invarlant is neglected,
This method has been adopted Tirst by Berger (1985) /7.7
who has sucecessfully solved the equatiouns for circular mnd
rectangular plates underAunifgrm load, boundary being

¢lamped or_supported for circular plates and supported for
rectangular plates, Though no justification has yet been
given for such type of approximation, the results obtained in
this proeess tally with those wherever available from more
exact theories or from experiments, This approximate

method has beeﬁ extendéd tq the varidus problens of plates
and shells by many aﬁthors._An application of this technigue
to ths case of érthotropic platés has been given by Iwinski
and Novinski (1957) / 16 7. Next Nash and Modeer (1960) /7227
have applied the method to the problems of large amplitude
free flexural vibratlons of plates, equilibrium of shallow
spherical shells, finite deflections and to buckling of
shallow spherical shells with. a consideration of finite
deflections., The large deflection plate problems in presence
of heating has heen developed by Basuli (1068)

/~ 6 _7. The first paper of this




chapter cénsiders.the’ax;symmetxig large @eflectiém of a
thermo-elastic circalar plate squéctad to lateral load and
heating., The lpad funcﬁipnﬂi; any function of the radius of
the plate and the temperature varies in the directions of the
thickness and the radius of the plate. The normal
dispiacements gfﬁthe'plate.ggde: different\bounaary conditions
are obtaiged ig aimp;equ?mg.‘ihelsecond paper qf this
chepter is devoted.tg_a‘mo:e cpmpligaﬁéd_problem.which deals
with the‘larg@-de@legtion of a thermo-clastic cirveular
annulay plate in'which.the thickness of the plate varies as
any power of the distance from the centre, The last paper of
this chapter deals with the large deflection of a shallow
spherical shsll loaded bywva:iable'normal pressure on vhe
concave face. Ths4finit9 axisymmetric deflections off the thin
shelllwith the clamped edge are obtained,The iésults obtained
by Nash and Modeor (1260)[22 |for ualform load are also
deduced as a pa:ticulgr case, - ’ 4

The third-ghapter consists of one paper on buckling
of a heated eircular plate of variable thickness. fhe |
buckling and the curling of heated plates of uniform
thickness have been discussed by Mansfield (1962) [ 19,
Klosner and Forray (1958)];;?]?'also by Eoley énd Weincey
(1962){18] for different boundary conditions, The buckling of
& heated circular annulaplplaﬁe, the thickness - of which

Varies linearly or inversely as the distance from the centre




" in presonce of uniform compression in the plane of the plate
has been discussed, The criticsl buckling temperature. and
the critical value of the compression are obtained for a
clamped plate under a particular temperature distribution,
The’cpggtgr.taugwigLeﬁﬁirs;y”cnhshﬁllsgﬁn§‘sﬁpuld take
mote of the fact that during the last twenty years a leres
. number of valuable and profound ideas in the theory of shells
- ‘have been. c?.eir\%?':{.opga ,‘py_j;’c!}e\r;ig?@lj: getuals throughout thée world.
| Credits mist go %o thow vho can combine light velght vith
high”gtreggtywipvthgiyﬁqéqgﬁrugﬁiﬁgs.fTh?ougb,ptcpeg design
and careful andlysis ond ¢an achleve this dual effect in shell
constructions, vhieh, as a rosuly of fact, have wids spplication
»iﬁ.naval,:aercnautical aﬁdfboiler engineering, The r*infbfeed
concreﬁe roof d631gn 1s whcl 1y based on thls thaory;Econsmy
and architectural shovmenchip play importent roles in
| baildin‘g cenStmetién; ';&s- serve these .p?:‘actie‘ai purpdsefs we
must have thorougb knoniedge of dlfforent h&ll
- Tbe first paper of thls chapter is devat@d to o
'aalculate the: membrane suresse -end 6lsp1acem°nts in fone
: circular cylzpdrical shells vith the dlrectrlees as cardxoide
and lemniscate under different types of loads in the Gase of
symmetrieal deformation of the gh?;is,,ALOOMPa?atiVe study has
also been made fov the Varlous stresses of these shells and a
 ciroular sholl of same spen, Tho:second paper of this chapter

is also concerned with the membrane stresses and displacements
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on shells 4n the form of Surfaces of revolution, loaded
symustrically with respect to their respective axes whore
the meridian curves ave cordiolde, lemniscate and.
equiangular spiral.. 4 table has been furnished for
comparison of stresses in different types of smlls _
covem.ng the Sa'ne horizontal area. The last paper of this
chapter is written on the bending of thin shells of .
revolution of variable thickness. fere the Love-Nelssmer's
equations for the bending of thin shells have been solved
approximately for all shells of revolution in general, -
assuming that the wall thickmess decreases exponentially
from the edge. The method of obtaining the solutions of a
specific problen with pre'a'c‘r_l_bfed surface loads and
. boundary conditions has been discussed from the standpoint'
of surerposi'blon. Mmlerieal r@sults are given for a
clamped spherical shell subjected %o different types of
axlsymmetrical loads. The same problem for other types of
vamatlons in Uall ‘th._cl«:ness has b@*en dlscussed by Spotts
(1039) [20] , Rygol (1960) [25] and Pasuii (1963) [ 5],

~ The concludinm chapler of th.,s thesis 1.e. the
Tifth chapter con’cai:.ns,_onlyagnepgper_ on ulme—hg;de;}ing
and‘_timef-.-SOfte'r_Ji_ng thick ela,stic shells. ‘J.‘_hé Youngts
'moduius is'"‘as’sumed to be. g function of time of the
'aéyﬂxptotic oype -3 vo;t-y recont idea in elastic:aty
introduced by Pal?la (1066) [24] The trans.Lent
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displacenefits aﬁd s&esses fl"ﬁ '{:‘hi‘ck ‘elastic "c?}‘lzlnders and
spheres of i:imeﬁhardemng and timeaseftening elastie
ma terial in whmn the elastic modulus varies with tlme gxave
"beem ab‘tan.ned whet 'bhe swi‘aces are sabaecteé to dynamic g
loatls in‘h@rna:! ly as well’ 2.8 externally for the following |
probieme —
(1) pure ra&ial motion of an ixlfinite.ly long
R cﬁrcular cylindrical sh@ll, L
- (B} ”radlally symﬂeuic motion of a sphevical
oskell. | o
4 new Finite Hankel Transform whieh is due to Cinelli
(1965) [9]bas been applied ‘i:o solve - the proalem in the

above ment:.cn@ci paper .



