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lbls. -thesis which contains fJ.ve cbaptere is concerned w1tb agme 
. . . 

linear and nQn-11nea~ problem~ of thin ~astic plates plae$d on tlaat1o 

taur.u.tation. 

fbe first cbapt$r contains oJ'le linear proble on. dynamieal . . . 

re~ponse _ot IU!. orthotJlOpic inf!rd .. te plate pl•ced on •last;!c toandat.1on 

and sub~eeted. to time dependant. concentrated fo:'ee. !ba first work on 

the ptoblf.DI of foundation cbancteJtization ltas done by Winkler ( iSa?) 

who assume.d the f'ountJ.atton to act like a fluid; the reaction at any 
' . 

. , . point be:tng directly propo:rt1onal to tho deflection at. that potnt. 

/ ...• 

But . in the ease of an elaet1c continuum sueh s. hn.>o thesis approxima tea 

~ut crudely the a~tual behaviour of the continuum. subseqaentlft llUillf 

investigators sueh a$ Vl•Gv (1949), Pastern~ (1954), a>klnikOtf (1956), 

Xerr (.1964), llel':tm&ml ·(l967J,. l'J.etchor (19'71) and otners· b&.ve p;!Oposed 

mo:re complicated foundation models in attempts to provide a more· 

r~l~:Jtie :representation o~ real materials. ~se ;investigators 

cons1dered stat1c loadillg and Qbs~ed ·that W1nkl•r type o£ .fo~dation 

coUld be aQ;Jnsted to give a .. ~tiSasonable .• ,tinlate· ot the maximta detleet1Gn 
• t ' • • . . 

~der the load point; but tqe shape Qt the ov•rall def~oct1on curve 
" . .. - - .·-

could not be "well .ttepre$ented• In the paper ot this chap tar ~lo 
.. 

loading 1~ con~id~red ~1th the·. foundation having the pJ.'Opertie& GJf a 

samt-1nt1nite· elastic body and a comparat.1ve studY has ·be6m made with 
·; - ' 

Winkler tJge of foundation. :It ;ts obsel1V<!!d tbat if1nkler typt! ot 
tbundation give.s a reasonable estimate of .maximum detlect1on and•r tbe 

load point in the case of dy.n~m:lc loading too~ Hence tor all tb.e 
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Probl$its in the subsequent c•pters, .analya!a b!Ul been made· for 

. :foundl).i;ions ot Winkler .type. 

!the second cbap·ter contains three ptoblems on el.astie 
. .. 

11 

stabUi ty o~ thin plate• of va.ri9us shapcts and under dUterent ·twes 

of loading. Stabtlt ty ot thin elastic plates havtng eomplicated 
. . 

shapes can bo investigated with the holp of' 'f-arlo~ts approximat• 

ftUm~r1~al teebnt~uos sttch as finite d1tterence metbcd1 tinlte 

elentent ineth.Gd etc,., For such ntaeJ.~ieal tecb.r.iiquu. retereneo m&y bt 

mad~ to th., works of salvador! .(1957), We1r1p~t.n .(19{)7 >t l;lradley _(l963. 

But tb.eee ntaer.ical methods are tiule cons&S~~&• On t~ other handt 

elastic otabil1ty pl'()bleas tor comp.Ucatea snapes C$n. •sUy be 
' 0 • ' ~ 0 0 0 0 ' .. • ••• L 0 • 0 • • 

W$stigated with ~-•se labour tollowl.ng ~J.- VQcl'14\ble met~d .giVen 

b7 La .. ·and ~babadf_ ( 1969) an"' the ~esal ts obta:lned ~1 dlffermt 
- . 

nt~ner'1eal _te~bn1q,ues $-ppli~ to bOundary value problGRs involving 

ir~•gUJ.'-r $bapea. ean also be _verified by this metmct. 
' - . . . ~ . 

!he.'f1rst Pfi.P~!' ot this chapter deals· with th$ or:1t1eal 

buckling ecnd1t1ona Cit· a tbin ela.$tlc.t equUatePl triangular plate 

pl•eed on ·elas:·t-1o fotintiation with ~ampet1· edgeflt and Under th(t ac,tt1on 

ot uniform eompressl~n parallel:. to one. ot tn• edge•• ft~• same problca 

without tho •las tic 'toundat1on wU. ·illvestigat~ brara~eir (3963) by 
' . ' 

fin~te dif'teJ'ence mf)tbod~ ln t~e· pr~s6nt papert thfii solu.tj.on ia 

obtained .by the use· ·Qf' oontouaal mappios and. Galer~ ~-B procedure. 

%n. the second pap&~ ot t~s chapter Qritical buckling qonditions or 
a no.Q!oohomogeneoua simply sUpported rectangular plate unde~- the actiOn 

ot uunb1ned bending and compr~:1iaion an~ pl~~ed on an elastic 

toun4atlon have been 1nvesti~te4 w~th- th£J help· of ermJf fUnction •. 
. ' .. . . . . ; . 
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Fer .the same problan ·Of hom.oaen<iQua r.ectangUlu plati.\$ without e-lastic 
. ~ ' 

£oun~~~n ~~terence ma;y be tnade to th~ wor'&s of Johnson and Noll (1953) · 

and !lmoshoo~ and C.re (1961.). the tbird pap• ot this c~pte11 ls 

devot.,a to the~al buek11tlg ot· tbin plates· placed on elasti~:. foW'ldation. 

·two ·aasea· are const.,ere«.-• a heated· equ1latctral. trian~~ ·plate and 

an ell1pt1c plate:;·. Assuming the tetnPerature d1et~il)ut;.ltJn· ·to 'be a 

~unct::i,or~ · ~f the platG · tbicknes~, the solution is obtair!ed by colllp:te 

va:riabl:fl thool'f•· Po~· thermal buckl:lng ·of ctrcUlar· &nd r~crtanguiar plates 
! ' . 

-ret0rence· ma,- be ~Qd$ tQ the works of IQ.o$ner and Forray (.19~58 ~. 

lfowacki (1962) ~d :~field (1964). 

!ehe :third chapte-r· contains s~ · non:-l1neu problems· of' thin 
' 

pl-tes of va1•.iot1S sha_pe$ and Wlder different typ"-s ot lo~ding. ln 
' . -

solving tb,el!u• larg~ deflection. p:r:obl~, the app:rox'-mate taetbtld pmpos•d 

b¥ Berger ( 1959.) ha$ be~ followed~ :eorger 1 s m.tJ'thod is ba$ed: '01'1 the 

nes;ect ot the $fCond stP.in ~variant rJt the .tn.iddle su.rtac• stratns 1u 

tbe _ezpr~a1o.n ~~llefJP.O.nding ~-the total ~ctential ene1:s1 of the 

. ~y~t·~- A1 tho~ no, complotca- explanation ot this mt!ltbod is given, tbe 
. . 

.r~SUl ts obtained so far f'or dift'erent proble:ns ,are 1n. good aar•$'!lent 
• ' c'' ~ 

witb thQse obtatned ~rQa practical. analysis• Following this appro~tmate 

~etbo~, many non,..lin~ar plato probles have been solved w1 th r$markable 

•ee by many :Lnve.ettgators such ~s Mnski and Ifowinskl (1981 ), 

iowlnski (.1958 ), Basil and Modeor (l9W ), Bas~i (19'61), iinha (1963), 

l.aner~es (.1967) and others. It is to be noted. thai; Berg$rtra metl»d ta 

still an ·int~igu1ng subaect •. ( e.g~ a vee$nt not'l in Jour;. o.f .-'PPl•, 

Meen., June, 1974, r. 5!1 )., 
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_,, ~·. f'1~st paper of tnt~·· Qb&pter ~~ . ttevoted ~-:- the· la~c• 
·· 4.e~~~on ot a uniformly loaded .circular plata plac~ ~n. &lastic 

: . _foWl dation atld sUpported at several pe1~ts alone ·the boUilda17'• tb.• 

Pi'Oblem$: ot c1rdular and reetangUla:ri platea witoo~~ ant· edge 
· '. d!soQntmutty weQ mves~ig~t<!d by Sinha (l963)~ In the preaent 

. . . _,.. ' ~ " . 
' ' '. 

pap~ tb~ aolttt1on is obtained i,n teas ot an 1nf1nite .. ser1es 
. ). .' . 

invclW.n~ Bessel is faneti~ns. A p$.rt1eular caee, where th& h.umber 

et .suppol'ts is two, baa been treated .tUlly. !he second paper d·e~i~ ... 

w!th the luge deflection o:t a clamped circular plate on elastic 

foundation under a concentrated load at the centre of the plate. · 

fhe corresponding proble without a!lJ elastic. foundation was treated 
. . 

by ~asul1 (1961) and the Jlroble o~ an ortbotrop.lo plate •as . 

investiaated by Baner~ee (~1967). ln the second paper, the detleotiona 

are obtained i&volViill Bessel's .ttunctions and tb.e theoret1oal ~e~Ul ts 

. have bet!n vel'if'ied ~or-imen:tally. fh.e ~ paper is d~voted to· the 

large defl•etions of a clamped circular plate ·oa. elastic foundation 
" 

and und~ sYQlmetrical loads. ib• corresponding preble without anr 
elastic toun.&lt!on was invest1._pted by~ Baner~e• (19ti?). file fOlU'th 

paper deals w1tb the larse d$flections of a simply suppo:rt&d se1 .. 

_circulal" plate p;tac~ on elastic toundation and subjected to a 
. . 

.Ul11torm. load!t fb$ deflections have been obtained ~ tGNS ot an 
infinite ser1el3 :involving Bessel 1s ftmcttons and Lommel•s runctiona• 

The fit-tb paper of tb1t chapter is concemetl with .the la~ge deflections 

of a simPly supported eqUilateral triangular ortl»trc>p£c plat• on 

elastiO. founda tton· and under untf'orm lead.. bilS,.near co-ord~ates &$ 

shown bf sen, B·. (~968) hae been used in aolutiaa ot tb1$. probl•• 
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. fU siztb ·pap(ir of this chapter -d~als with the large . . . . . 
4etletlt1on ot a hnte4 -cl&r~.~pf4d ellilltie plato p1ae~ Qn·-.Q~eatte 

I ,•,' . .' • , , • ' : ' ·, , . . . . . 

. . t&UllQt!Olh- Berger's t~hnique of neglecting the seconc;i 1n,.anant 
&t. the. ml,d<Q.e aur.taoe. •tm!nc .. ~, been extondfld by ~atilt. (JS6S) 

•• ··-.:. 4 

' . ·.' . . . . . · .. ,·-.· .. 

to th.e ·large deflection ·. probl._, oc heated rectangularl· ·circular 
. . . ' . . . ~ . . . . . 

and rtgh\i;.angloti trtansut•r-- plates without any elastic toilndation 
·- . . . . .. .. . . . . . 

and under un1fom pr~s$1.1M ~4. statioruuay teDperature · distr1bu.t1Qn •. 
' . . . ' ' 

Asstali1tig ·~rtationaJ:7 t$IJ&rature di$tribUtion til~ deflectio_n 1n the 

present p~eJt is ebtained ·m tel'm$ of Mathieu function of the 

firat ld.nd a.nd of ~·~ order. . . - ~ - .. 

. . ~e. fourth chapter contains 0!1ly one J!On-l~ea~ probls 
. . 

on large . detl.ections o~ elataped ell1p't1o p1a tes exhibiting rectilinear 
. . . ' 

ortmtropy. ~e plate ts· plaoed on an elastic· foundation .ot tho. 

Winkler type ~d is subjected. to uniform _loading~ the ir~:ve~t,.gatlon 

is ~sed· on von Karman'" (1910_)· ditferent~al equatiou ~tended to 
' 

rectilin~ar orthotroP¥• FOllow:tng von l'aman•s .•q•t1oQ Wl!:lU an.<.\ 

Ifelimarlt (l956l and Nash ~d Cooley (1900) 1nvost1gatea by_n._erieal 

methods th$. larse.detleet1ons ot isotropic ell1pt1q plates under 

un1tom load and without elastic foundation. In the pref8ent pape~ 
. . 

the stress· 1Wlct1on 1s fqund from the eompatib:Uity equation. and. tha 

.. fin~ solution t$ obtained ~V .Galerld.n•s aatbbd.,: ResUlts for. 1sotl'Opic 
. . . 

elliptic pls.tes and circutar.pl&taa ·bav~o been deduced·· f~m- tbose 

obta;J.ned for orthotreplc ellipt~c plate~,~~~.: ~ose result~: are .ln. - - . . . 

excellel).t agreemtant with th~ known .results for is()tropic p~ates. . - - - ' ' . . -: . . 

J'&r circular plates without elasttc toUrtd$tiQl reference may );)e made 
. - ·. . .' . . . ' ' •, . 

to the_ work$ otWay (1934.) ilttd Se_bli_dt (19.68). ·ibr circUlait plates 
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. vlth toundat1on/)reference maY be made to the WQrks ot Bolton (1972)., 

i'he· t'tttb. and the last chapter ot this thesiS. ·con~1Ga· onl)' 

on• p~ble· 9n la~c• amplitude free vlbrationLJ. ot 1rre&\llar ,Pl&t•• 
. . 

plaqed. on ~As tic toun4ation. V.llow111K Ber,er•a · equat1ona the _ 

approximate values ot tbe lowe~ n.atu:ral tl'eqtteney fer circui.ar• aquue, 

and cornered plates- with simply supported and clamped edge•. ar• 

tibta1ned by th• eontorm.al upp1n& t.cb.n1qu•• !heoret1oal resUl~s thu 

obtained have been. verit1ed ex;per!mentall7• !b.e same preble w1tbout 

elasttc toundatlon wu trfited by lfash and Modeer (1960) and Chu .an4 
. . 

Jle:r:~ (:W56) wbo ~oUowed Be:rg•J:.• • tecbn.1q,u.• and von Kannan '• 

equations .respectively. ·J'o~ non-linear vibration problems ot d1tterent 

eiasti¢_ plat~s refer•ce may be made to thCJ works of Now.tnskt. (1963) 

who tolloved -von Ka:auan's tield equa,t:tons to obtain ble results. 


