_ This thesis which contains five chapterg is concerned with gome
linear and n@;hlinear problems of thin elastic plates placed on elastic
foundation, . | | |
‘The £irst chapter cnnf;agns on;é linear problem on dynamic¢al

response of an _or'thotmpic infinite pl;z‘:e placed on o‘las.jtic foundaiion
and subzected. to time dependent concentratsd force. The first work on
the pmmaﬁ ef foundation characterization was done by Winkler (1867)
who assuned the foundation to act llke a ﬂuia, the reaction at any
'paint bomg directly pmparﬁonai to the dsflection at that point.

But in the case of an elastic continuum such a hypothesis approximates
but crudely the actual behavicur of the continvum. Subsequently, many
investightors such as Vlasov (1949), Pastornak (1954), Soklnikoff (1586),
Rerr (1964),. Hermaeann {1967), Fletcher (1971} and others have proposed
nors eampli’c&:be& founds tion m@delé in attempts to provide a poxa
realistic representation of real materials. mgé investigators
considersd ét&t:ia loading ‘and cbgerved that Winkler type of foundation
could be adjusted to give & reasonabls estimate of the maximte deflection
‘under the load point, but the sbape of the overall deflection curve
_could not be well represmt@:_ﬁ{‘ In the papsr of this chapter dynamic
loading is considered with the foundation having the properties of &

| - semi-infinite elastic body and & comperative study has been izzade with
Winlkler type of foundation. It is observed that Winkler type of
foundation givés a reasonable 'estimata of meximum dénec’ftian ander thq

load point in the case of dynemic loading too, Hence for all the
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Prablems in the subaequmt chagtors, malysis hag been made for
. fomﬁaﬁions of Winkler fype.

- The second ehapter contains thre@ problems on elaatic
stabiiity of thin plates of variocus a!mms gind under dz.fi’erent typa's .
of loading. §tability of thin elastic plates having complicated
shapes can be investigated with the help ‘101.‘ various approximate -

| numerical techniques such as finite é:i.ﬁ"omncé method, finite
alement method ete. For such numerical tachniéuaa roference may be
made to the works of @lvgdari ._{.195?),, Weﬁn’_gamm 1987 )y ;Brédloy £1863
But these numerical methods sre time consuming. On the other hand,
 elastlc stability problems for compllcated shapas can easily be
investigated with less labour following complex variable method given
by L“m and gbahady (1969) and the results obtained by daifferent
 nuerical teciniques applied to boundary valus probless involving
:trmg‘ixlar shapea ¢an also be varifieﬁ by this method.

, The £irst paper of tms chapter deals with the er&tioal

~ buekling conditions _gf a thin elastic equilateral triangular plate
placed on elastie foundation with clamped edges, and under the action
of uniforn eompress fon parallel to oba of the odges. The same problam
without tﬁa elastic foundation was investigated by _Brag;eg (1963) by
i’iﬁﬁ.te d&fferé;zcé methods In the present paper, the solution is |
sbtained by tm{: ﬁse‘-ef 'eonf‘omai mapping and Galerkin's procedura.

In the second paper of this chapter eritical buekling conditions of
& non-homcgenacus simpiy supported rectanguler plate under. the action
of conbinsd bending and eompression and piaced on an elastie
foundation have bean investigateﬁ with the help of error fnnet.ion.
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Fer' ‘t&e séne problem of homogeneous rectanguliay p’la?:as without elastic
foundation refarsnce may be made to the vorlts of Johnson and Hoel (1983)
_ and Timoghenko and Geve (1961). The hird paper of this cmpmr is
ﬁmr@tea $2 themal buekling of thin platas plaea& on eilastic foundation.
oo easaa are considered s & heated equilateral triangu&az: plai:e and

an elliptic plate:. Assuming the temperature dm&z‘ibm;icn to be &
fonetion of the plate thiclmess, the solution is obtained by cunplex
v&rm‘me thmx*y‘ For thermal buckling of aireular and rectangular plates
refeorence may be made to t:ha works of Xlasner ami Porray (1958 My

Fowagki (1962) and Mansfield (3,%%).

The third clzapter contains sixz non-lincar probless of thin
plates of various abApéa and under different types of loading. In
solving these ia:ége deflecliion gzablm, the approxinaie method proposeéd
‘ by Berger (1968) hag besn faila&ad.- Perger's method is baged on the
‘neglect of the sscond strain invarient of the middle surface strains in
the ‘ezpresalon corvesponding to the total pa-’émtm enorgy of the
- é&f?ﬁ%ﬁf Although no: complete explanation of this metivd is given, the
results cbtained so f&,r for @ifferent pvéeblma &re in good agreement
with those obiained from pragiiesl analygise Following this appr@ximéta
method, many non-linesr plate problems have been solved with remarkable
easa by many investigators auch ss Twinski and Howinslki (1057 X
- Nowingki (1983), Nash snd Modeer (1980 ), Basuli (1961), &inha (1963),
Bensries &396‘?) and others. It is to he noted that B@;“g@r'g method is
still an intwiguing subject. { e.z. a recent n'of;é in Jours of Jpple
Hech., June, 1974, P. 521 e -
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o Ehe f£irst paper of tms chapter is éevoted to the lazego
| deﬁ.eetion of 3 unifomly loaded eirveular plate placed mz slastic
,faundation and supported at seversl points along the bomdam mu
pmblms or eireular and rectangulgr platas without any edge
disam:tinuity were investigated by Sinha (1962). In tha prasmﬁ

paper the solution ig obtameﬂ in tevms of an &nﬁmta ser:.as
involving Besselt's fmai:iens. & partioular case, wnem the nmaber

of supports is two, has been treated fully. The so_eon& paper deals
with the large deflection of & clomped civeular plate on elastic
foundetion under a coneentrated load at the sentre of the plate.
The corresponding problem without any e¢iastle foundation was tmated
by Basuli (1961) and the probigm nf an orihotropic plate was
investigated by Banzeraea (1967)s In the second paper, the deflections
" are obtained involving Bessel's functions and the theoretical reaults
| ‘have been veritied axporinentally, The third paper is devoted to the
large deflections of & clamped e;?.‘fcnlan plate on clastic foundation
and under symmetrical loads. The corresponding problem without any
elastic foundation was invegtligated ﬁx Banerjee (1967 )« The fourth
Paper deals with the large deflections of a simply supxi@rtad geal-
eircular plate placed on elastic fbnnaation and subjected v &
uniform load. The deflectiong have been obtained in terms of an
infinite series involving Bessel"a’ functions ami Lommel 's functionsg.
The fi-fth psper of this chepter is concerned with the large deflections
65‘ a simply suported egquilateral trisngular orthetropie plate on
elastic foundation and undey wuniform loasd. Trilinecar co-ordinates ss
shown by Ssn, B. (1968) has been used in solutim of this pfob&mq |



The sixth papar of th:ls chapter deals with the larga
éet‘leetmn af & heated clamped elliptic plate placsd on ﬁastie
feundatiena Bex*ger's techniqus of negleetmg the second m?ariant
of %sha middle surtace strains has baen extiended by Basuli, (1968)
to 't;ha lagge defleetmn problexng ¢f heated memngular, eireinau |
auﬁ rig;m-mglad triangdiar platas wztheue any elastie foundatzan
 and under uniform pressure and statiauary tmperatura diatribution.
dssuning s*ﬁaﬁianary tmperatum distrib\&tien t‘ne deﬂection in the
pregent pa@er is obtained in tems of Mathieu funetion of the
fira’e kind and of Zero order. ' S
o | !&‘he fourth ehapter contains only one Ezorhllnear problem

on large deﬂeetions of clamped elliptic plates exhﬂbit:!.ng rectilinesr
orthotropy. The plsate is placed on an elastic taundation of the '
¥Winkler type arad is aubaected te tms.i‘om leadinga The inveangatiea
is based on von Rarman's (1910} daifferential equations extended to
reatﬁlm@aiﬁ artha‘t‘mpy. Féallawiﬁg‘ von Kerman's equations Weil and
Nemark (3.956) and Nash and gooley (1080) investigated by nmwieal
mothods the large deflections of isctropic elliptic plates under
unz.:f.'am load and without elastie foundation. In the presem; paper |
- the stress fumtion is fourd from the eampatibiliizy eq,uation and the
; final soluticm is obtained by Galerkin's mothvds R@suits for isotropic
slliptic pia.,ims and ecircular platps Lave besn daduced from those
d'btai'riea for ortﬁo@pi@ eliip‘cic platess. These resuli;sv ére in
oxcellent agresment with tha nown results for isotrapic wlates.
Por ciz:euz.ar plates w:!.t‘haut elastie fmmdatim z'e:t‘erenee may be made
to the works of Way (1934) end Sehmidt (1968). For eircular plates
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with rwn@&mn/} reference may be zade to tha worke of Bolton (1972).
| The £4fth and the last chepter of this thesis contains only
one problen on large amplitude free vibrations of 1rregu1§§ plates
placed on ilastie foundation. Fellowing Berger's cqua.tiéi'm' the
appx;@mate valuss of the lower natural frequency for circulary sguare,
and cornered plates with siumply supported snd clamped edges are
obtajined by the conformel mepping technique. Theoretical mﬁnltﬁ thus
obtained have bean verified experimentally. The same problam without
elastic foundation was treated by Nash and Modesr (1960) and Chu and
Herroann (1566) who jfallowcd. Berger's technique and von Karman's
squations regspectively. For non-linear yibration problems of different
el-#st:l(:_ plates reference may be made to the works of Nowinski (1963)
vho followed von Kamman's field equations to obtain his results.



