
Tbln plMUm o f  a ilT f«r«iit «bap«s frmqumntlf eeevr 

in  oai^ straetarM and atadj o f  bMdlAg pr&pmttlm o f  a 

P la to  la li^oratiTo to a doalga angiiioir. Xf doflosUeiia *v* 

o f  a plato aro •amH In oo^^ariaon vltHi ita  tlilttlaioaa * l i * , 

a voiry aatlafaotozir approsdaato tiioory o f  tendliig o f ^ o  

pXato Igr la tara l loada eaa ba dorolopod mgLmtimg tiio 

atralna in tho iiiildjLo piano o f  tho platoa. In t&ia nay oa* 

gota tho alq^loat and aoat wldoly naod plato thaory kaeim 

aa tho elaaaieal aoall -  dofloetlon thoory ( Idaoar tbaofgr ) 

dorolopod isgr Lagra&c* ( *^1^  ̂ ^  baaod on th9

f^Uovlng aaaomvtlona i

( I )  polnta vUieh l i o  on a noroal to tha alddlo plaat 

o f  ttio undofLaetad p la to  11a on a aoraal to tha a id * plana 

o f  tha daflaotad p la to  {

( I I )  tha atraaaaa nonul to tha a id -  plana o f  tha plata» 

arla lag froa appllod loading ara aagligih la  in  ooaparlaen 

with tha atraaaaa in tha plana o f tha plata {

(111} tha alopa o f tha daflaetad plata in any dlraotloa 

la  aaall ao that Ita  aq,oara aay ba nagpLaotad In 

ooaparlaon with im lty |
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(!▼ ) tiM B ld -p laa* o f th« p la t «  is m *a«titr«]. plaiui* t 
!••• my a id * pX«ii« meiMiag from tb« d «fl«o l4o ii

o f  tfo« p l a f  into a non-d«ira2.opabl« aorfae* aajr Im 

IgBortd.

V l^  luerMui* o f  also and ▼•loelty in ■edarn 

naehaalea» aaalyaia o f  v itoatloa  prohXwa liieMaa aera 

and nor a iiqportant in naehanieal anglnaaring daalfft* I t  la 

v a il known that problaaa o f g f » t  praatieal algnlfieaiia* 

aueb aa tha balaiwing o f  oaelilnaa, tha fllira tioa  o f  turliliia 

bladaa and turMna dlaca» tha vilgratloB o f railway traalca 

and lirldgaa aadar ti&a action o f  xt>lling loa4a and tlia 

vibratlen o f fbundatloB aan be ^ r o a i ^ y  undaratood only 

on 13ia baaia o f  tha ^aory o f  Tibratlea*

fiaaad on tiia linaar thaoryy Titaratlona o f  

d iffa raa t laotrople alaatio plataa aadar d if fa r ta t  adga 

oonditlona and ondar d ifft ra a t  naehaaiaal Xoadiaga liava 

datamiaad \v ••▼oral aatbora. Sia Major eontrllMtioBa la  

tiiia f ia ld  ara daa to XLaoahaako & (1961) | Maaaa Am V* 

(1968) , Chopra X. ft JOitnraaitla S. (1978) , (^laadlfaadicaraa X. 

it KUtaiilclcaaaaril V. X. (1974) t Aaoa (1975) , I«a ra 9 JOfiMM St 

Luiaoai (1976) , StinlararaJaB C. (1978) , Xrie T ., Taaada 0. 

ft llarlta (1978) » Xarataaa J. a  M. (1979) , Oiaa 1. C. ft 

R>o 0. (1979) ) U iaaa A. V* ft Marita Y. (1980) , Prakaah B.O. 

(1980) I QroMa 0. J. (1981) aad Laura P. A. A. (1981).
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ProU «M  Of p latM  o f  o r t lio tr^ le  aatorla is « r «  

alwajr* «neottiit«r«d in 4»BlgB, and anoas ttio aoeeMafUL 

roaoareh vovk«ra vtioaa werka naad apaeiai KWition In tbia 

f ia ld  ara Maaafl^d S.H. a964) « Tiaoatiaiike S. «  

litoliioviiliy - Kriagar S. (1969) , Kaorlsl M.J. ai I«tira (1973), 

SoBi S. a. dk ia te  Bao C. L. (1974)  ̂ Fratap 0. ft flLra4i» % K,

( X978)  ̂ Cbraanbarc J. B. «  atavaky It. (1978)  ̂ S ^ t a  T. a979), 

XiatUar 1. S igU lto  tr. 0.(1980) » Laura P*A»A., Laiaoai 

iUB. 4; SanetuM Sajnaianto CUA. C19B0) and Oobyns 4*JU (1981). 

ifftm flald and XSjM»alianko» tiblnovaky «  Krlagw ladapandantly 

dlaouaaad Tarloaa atatle  proMaaa o f  thin alaatia plataa o f 

d iffa raa t ahapaa o f ortbotrople M ta ria la  tmd«r d iffcran t 

adga eonditiona and load Inga* Zliair aoltttlona ara vary 

In tar aa ting and aeeurata froa tHa anginaarlng point o f 

vlaww

Ztiaraally Indaead problasa ara o f  Intaraat In 

a irc ra ft  and aaohina daalga, la  Biaelaar anginaariag and la 

aatroaaatlaal Mtglaaarlng. Hia fonm lation o f  a la a tla itr  

proUaM  Infiludlng tha a ffa e t o f  taqparatora Tariatloa vaa 

atadiad lagr Itehaaal (1837) ahortly a fta r tha baaic forBOlatioa 

o f  tiia llnaar thaory o f vibratioa* Bat lavastlgatioas o f tha 

a ffa e t o f  tha iaalaatle bahavlovr o f tha aatariala haTa bagoa 

oaly in raeant yaara. Aaoag d iffa raa t vorlcara vlieaa worka ara 

aotaiforthy ara Johaa a966) , Parlma a. (197S) ,

Moiriaaki J.L. (197S) , Boakaaa F. (1968)  ̂ N&aaflald B. H.
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(1962)  ̂ H«ifBaii N. «  Wtorrmy 11. J. (1962) i amakmtm «  

Uwiira M. (I960) t a^kijra T ., ^ a l  ^ , Matsosoto & ,

K A U y m  T. «  Siagiaoto Z. (197S) , H im  J*C* U m )  ,

B o U r JU 4 Bftrtoar a  (1967) » Ifovaekl V. (1962) , Bel«ar A. ^  

V i M T  B. J. (1960)  ̂ Bol«y A* (1972) , Kae W.f« lb Pao Z*C. 

(1976) , Xria % 4k XaMda Q* (1973) » Baekaaa F. U979) , 

Oanaaan M. (1979) wad llilcaati Y. «  Aurakaiia X» ( M l ) *

Jobitf In bis book ' QMnial strata Aaalyaia*

4iseasaad laaay linaar and n<»i-llnaar p ro ia a »  o f  li«ata4 

a laatie plataa and ahalXa ualar d lffaran t adge e ^ l t lo n a .  

Hia analyses ara aaeorata and intaraating too* Ha haa alao 

diaeuaaad tha a f f^ ta  o f tbaraal bnakling o f  d i f f a r « i t  

plataa and ahalla*

Parktia in hia book * niamoaXaatleitgr' gava a 

da ta iled  analysis on d iffa ran t linear prolilaiBa o f  haatad 

raetangolar and oiitta lar plataa* Sa haa alao ineladad aemm 

io«»ertant diaeoaal^a on tliaraal buekling and ^ a ia a l 

▼itarationa o f plataa.

Bolay and fiarbar vara tha f ir a t  to lAvaatlgata 

thamal aboek problana in raetangolar plataa* lAtmt en» 

Hovaoki and Bolsy and tfalnar aaraly iasliidad ^  abora works 

o f  Bolay and Barbar in thair raapastiTa Boiiograplia* 

VLaaoalaatie plataa ara intarasting to daaigii 

anginaara fo r thair tioa  dapandant propartias* Baaad on 

linaar ^aory sany «ork«ra inirMtigatad tha viaaoalaatla



profe(L«M. Jmong thm  th* works o f  Mum Ck B. Cl9eO) »

HwkBX (1964) , Ha** 0.& «  m «m iir 3.I.. U9S3) , 

IMa««tiw .̂1*. a m ,  xm& a 1971 ) , H um lar 3 . it 3.

(1974, 1976) , M«iigr« K. (Ij977) , Kuioviell M.Z. 41 

Koltoner M.A. (1978) , KanyA K. (1978) ant M t e  B. «  

Xaaaiiiohi H* (1980) n««d apM lal naatiom

N i««  lnirMtigBt«d til* p roU w  o f  iri«oo«l.«uitle 

rteteagtaar p la t« a ee^ tin g  tli« nodal o f farad Igr Blot 

(1966 )• Ha obtainad tha aelation lasr tlia eorra^pondanoa 

prlneipla for a raetanpdar plata ondar tiaifbialsr 

distrlliatad lo i^  ov«r tha whole aroa o f  tba raatanglo* 

îliarlcar laraatlgatad tba protaaa o f  a raet«ig iilar plata 

midar a eonoantratad load aee^ tln g  tha aaso aodol o f  

Blotu lAtar on NaJRiadar and Bavitt jo in t ly  ^ v a  a ganaral 

atudy o f  bitelcllng o f  riaeoalaatio plataa o f  arbltrarjr 

abapa wltb fa l l  illaatratlona o f  the proULau o f a 

ela^fiad raetaagiaar and ela^pad aaMl*eirealar plataa* 

IQiair analyaaa ara vary intaraating and aoenrata froB 

thn anglnaaring point o f  Yiaw but t t i^  raqaira wmh 

ecapatatioaal labour*

Othar than ganaral viaeoalaatio propartgr, 

aatoria la at high taaparatiira axliib it eraap and tlxia 

tha maahanleal propartiaa o f tha plata* anat ba tiaa 

d^andant aa v a il aa ta^paratara dapandant* So tha 

Plata* oaea again a i^ b i t  tha proparty o f  Tiaeoalastieitjr* 

A fav wortca eould ba looatad in this f ia ld . lhasa vorka
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arc 4ti« to MUra J.GU Ik S m n U . 3. (1980) , Masiiwi«r J . , 

a m  D. & GXmmta (1980) , H ill a , Misiaiaar J . and 
Gamuts J^L. (1988)*

StM aaiii balk o f  th« e la » « le « l  upprpmh in 

appllad n«ohanlet rosts on tha aasim^tlofi tliat tha 

ph«aoBaiia iavelvatf ean ba adaquataly d a s e r lM  Iqr linaai* 

BathaBuitleal aodals. V l^  tba adTwut o f moA^m taehnolagjr 

and systaas aiposed to oppras«iira oparatlon eoadltioii* 

this bypothaals eould no longar ba rataln«d, UbafiaiPffir 

forcaSf daftorsatlona, tra loeltla«t tai^araturas and otliar 

faetora beeona oxeasalYat no»>liiiaar affaets eoaa into 

pla^ and thalr inflawMa ean no longar ba ignorad* Hits 

a i^ a tio n  oeoors also In a particu lar f la ld  o f  aj^pllad 

naehaniea involving platas and shallov shalls* Shiia whan 

tha daflactions o f  a plata ara no longar snail in 

eoQpariaon with its  thiclcnass tba anpplsnsntary atrassas 

in tba aiddla plana o f  tba plata aost ba %Bkm. into 

aoeoant in dariving tlia d iffa ran tia l aqpiationa govarning 

tba daflaetion o f tha plata. Zn this vajr ona gats tha 

non-1 inoar d iffs ran tia l sqoations in tha elassiaa l 

non-linM r thaory o f  platas.

lha oooplsd ncHvlinsar j ^ t i a l  d iffa ran tia l 

aquations fo r  larga anplittida ajdsyaastrie dafdnsations 

vara in it ia l ly  darivad tgr Vbn Karoan (1910). fhaaa 

aqoationa in tha eooplad torm ara d i f f ia o l t  to stAva
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aad aittwmt muitfieal Mtbods hair* b«tii «mile|r«d l|r 
d iffe ren t «a t^ rs  fo r invM tigaticA o f  la r f »  d«flLM^eiis 

o f  platos.

m « oatstandlnc rosoareii norkm  who tuployetf 

Karman'a •qoatloaa to analyio th« iio»>llnM3r eliaraetor 

o f  ^ ia  platos « r «  Chta H.H. and Harmana Q, (19S6) ,

Van II*A. 4 JSmauktk N.H. (1956) , ITaah A Cooligr 

(1969)  ̂ Hoiflnski J.Z..(1963) , Howlnski J.X.. <& laaaU Z«i*

(1965) , ^bmidt R. (1963) , Bauar & f .  (1963) and 

Bolton a. a972).

ClHi and Uwmmn qalto alagantly anal/aad tha 

inflaanea o f  larga aaiplltadaa on fraa flax iira l vl1»^atieni 

o f  ractangolar alaatlc platat* Iba authora* invaaticationa 

ara based on Ibn Karaan's eqoaticNEia trhleli been aolTed 

nanerleal aethod.

Weil and KewBark inveatigated tiie large deH.ee tiona 

o f  e l l ip t ic  p latei* Use autbora liave aolired Ibn l^u«aa*« 

equations nm eriea lly  and tlie setliod o f solatien  ia 

laboriooa.

Vaah and Cooley alao inTeatigated the large 

defleetiona o f e l l ip t ic  platea. In thia paper Vbn E:ar«an'a 

aqnatioaa have been aolred bgr tHe ne^ied o f  perturbation*

Hovinaki quite elegantly analyaed non-linear 

Vi bratIona o f e lastic  circu lar platea exhibiting the 

rec tilin ea r orthotropy* The author haa eateellantly
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«olir«4 d iffe r tn t ia l «q iu itle i» tow tfo« « t r M «

fttaeUoiis witb tb« b«3.p o f  a t r ia l fuiietloB involving 

fottrt««o onkiioifn eons tents*

Xowinski and Z n w il traatod tlio non-linMUP 

dynaoie bobavioar o f  triangular platoa* Hi« anttors liaTa 

aolrod Ibn Kar«an*s oqiaatlona bgr aani-invorso aathed*

Zhia ia an axaapla o f  th« a^Plioation o f  Ibn Karaan*a 

•qnationa to a pi a to ga^Batrjr othar than eirottlar or 

rae tangular.

Sebaidt'a work ia eonewpnad v ith  tha larga 

dafLaetion o f  a elaa^ad o ireo lar p lata ondar a eoneantratad 

load at tba eantra* Thm author haa aeiploarad td̂ a aa^iod o f  

itaration  to obtain hia aoliiti(»i* ^ h a id t 'a  oba^rvation 

ia  notaworthy*

fiauar inveatigatad qaita alagantly tha dynaaie 

raaponaa o f  a o ireo lar and rao tangular p lata dna to pslaa 

aieitationa* lha aotfaor haa aolvad tha oorraaponding 

d iffa ran tia l aqtiationa fo r tha atraaa fanetiona 

«KMiplataly.

fiolton*a papar praaanta an intaraating aolation o f 

atraaaai o f o ireo lar plataa on alaatie foondatlona o f tha 

Vinkl«r tgrpa* lha author haa aolvad Von Karaan'a aquationi 

v ith  tha halp o f  arror ainlBiaing taehniqua* Bolton*a 

nuaarieal raaolta ara o f  praetieal intaraat in tha 

■odarn daaign*



3h« eth tf tu «fo l wDTktra vtio tr«a t«d  Iba KuniaiiU 

•qoaUon* to analy«« th« non-linear b«haTlour o f  d l f fm a t  

• lasU e p la t«s  a r« aa}r«d M.A. and Sebnldt H. (1977) | 

SatyMoortUr M. (1979) * KanuOcar B.H. (1979) j BaaarjM B. 

and UBtta ^  (1980) | Baaerjat B. (1932) | CHeifdharjr S. 

(1983) and SatfagraMortli^r M. a981).

An approxlaata a a ^ d  fbr aolirlaf tha lavga 

daflaetioaa o f thin platas haa baan propoaad llgr Mmrpof H*IC» 

(1S66). Bargar'a ma^iod la baaad on tba nagXaet o f tha 

aaeond strain imrariaiit o f tha aiddla atirfaaa atralna in 

tha aipraaalon eorraapondlng to tha tota l potaatial tm rgy  

o f  tha ay a tan. Althou^ no oo^>lata aiplaaatlon o f thla 

aathod la glvan, tha raaolta obtainad ao far fo r d iffarant 

probLau ara in good agraaaant with thoaa obtalnad froa 

praelaa aaalyala* Ib llovlng thla «pproxlaata aathod t 

d lffa r tn t non-linaar plata protaHaaa haira baan aelvad with 

raaarkabla aaaa bgr aaay imraatlgatora > aaong vhleh tha 

works o f  Ivlnakl I. ^ Vovinakl J.L. (19S7) « Vaah \UAm ^  

Modaar J. U969)  ̂ Baaoll S* (19«1)  ̂ Slnha (1983)

and Banarjaa B* (1967) naad apaolal aantlon. I t  la to b* 

no tad that Bargar*a aathod la a tU l  an Intrlgtilng 

•Bbjaet*

Ivlnakl and Hoirinakl aooeaaafttlly appliad B «gar*a 

aattiod to analyaa lha larga daflaetlona o f  orthotrople 

elretilar and rae tanfolar plataa and aahlairad aatlafaotory 

raaiata*



iM li and Modm •xt«iid«d B«rg*r*t to

invM tigat* tti9 m t^ lin m r  4am«aie b«hfttnotur o f  

platea «ii4 obtftia«i •olatioiis vliieh « i «  in m t iX t i i t  

asr«fB «iit v i ^  thos* obtaia«d elaasleal •%o«tieiis*

Bm oII «Biploy«d B»rg«r*s •cpatloiui to ebtaiii tbo 

solution o f  a elanpod eirotilar p la te aadar tlio eoaoantratad 

load at largo dofloetiona* file setliod o f  aoltit&oit 

r^roaimtod in t^e pmptst la  w e y  in ter eating.

iSlnHa obtained an Intereatlng eolation o f  the 

large deflection  o f  e iroo lar and reotangolar platea on 

e laetie  fioaadatiena o f  tbe V lo k lw  type« She antlior 

eo^loyed Bergffr's eqiiatlona and hie nimerleal reanlta 

are irery intereetlng froa tbe «ig lneering point o f  vieir« 

Banerjee dlaeuased tlie large aoplltade free  

vibratlona o f e l l ip t ic  platea baaed on Berger*a i^proziaatlona, 

Mfttbiea fonetiooa bave been oaed in ttiia investigation.

Other aueeeeafni iforkers who worked on Berger*i 

e<pationa are A itta B. (1975, 1978) , Banerjee N.M. (197e) » 

Blaifaa P. (1975) » KarMUcar B«if. a977) , tfaisnadar J. & 

ionm  &• a977).

Vspm the alaoTe aanrejr i t  ia obaenred that alaoet 

a l l  the investigations eseept a fe v  are confined to a 

particu lar p la te geoaetry o f  the sinple type saeh as 

eireu lar or reetangtaar. Bat in aodem design , platea 

o f d iffe ren t irrego lar ahape freqaently oeeor and these
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tjTP9M Of ir r « f ia a r  plmU-problmM  ar* o f  wisli

ia torost to doaign oagiaoors*

Xf tho boaaiAvy o f  a F la t* !■ m eorvo Bataral 

to any o f tho oomma eoordlnato tfat&amt tlio goir«miQf 

•qiiatloiis eaa bo solvod in toms o f  kiieim foastloiui*

War sort "oxotio* taoiUKlarioa, tbo natural eo^ofdinatot 

auiat f i r s t  be dotomlaod and a ftor this la dontt tho 

solution %roil<i Inovltably involv* scma uafaa llia r 

fnaetlotis* Zhoroforoi a ooonon oo*ordlnato ayatm and 

i t s  assoolatad ftmetion a r« adTantagaoits fo r platas 

hariag eoiq}lioatad bouadarias* Xf the giiren doaaiii ean 

be eontbroally mapped on to a simpler onot i*e « tlM 

unit o ir e le i tbe problen then reduces to the eolation 

o f  the transforaed d iffe ren tia l systea* Shis is  kaoim 

as the eonforaal napping teehnique yhioh is based on 

the eooiplez variable theory.

Xhe ecMiforaal isapping teehaique is  m re  useful 

beeanse ^

( i )  I f  the mapping faaetion is known the sta tic , thermal & 

dynaaie behavioar o f plates o f  any shape ean be ohtaiaed 

froa the soluticffii o f  the saae d iffe ren tia l eqaa^on «id  

thus ain iaises the eoapatational laboar*

( i i )  She solttti<»is o f  irregular shaped plates are 

a ttr i^ tiT e  nov-a-days in aodem design. !Qiese solutions can 

oQ]y be obtained v ith  ease and aeeurMy v ito  the help o f 

this aethod*
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C iii) mt h««r« takin lit t le
m ttm Uoa In  tti« matwmt lilw ra ta r*. SIm •todtr o f  p ^ foa K l.

K  »0 9 B m %  vilti ^  iM&» of m s

Civ) 4 •tnlî  of tiM stotiot 4]rBMil« aat
lli«nul. of diffUPOBt plm%9 jpfoKiiu «ma ^  4om
mSMg WdM ooafonul toolmlgio*

n w  flio «affv«r of l i t m te o  on w U t w w  

i^aio tr ^  «o tM  of ooateaol mpplag toolm i^t ^ j r  

m f m  w ^ k » ooia4 too loootoA* fiMMO ofo aoiaXr #io to
itttlmoo l* i» , lUMTo f.a.4. *  atoittterg n»s. ( m f  )» 
Mwm P.A.A.* l.tti«oiii JUB. « «  StfiolioiaomioBto ( H 8 0 ),  

tmiem  P.A.A* 41 OotiorvM S.B» ( M D t  Baaorjoo !• oat 
fiBtte i .  ( i m  ) and Bob^Joo N» K« (  i m  )• flMO 

iorootifottoiio of diffoMBt oiootio ploto proUoao mini 
oonf^moL %ool»l<|Bo aro noooooorar ia Hio iatoroot o f 
■oiom doilipk

fim maXm 9109000 of tiio pvoooat io to tikm
mirn o f ooalfeisal. «ap9iag tooiudl̂ ao la
•nolyoltti ttio llBoor oai mm-Ximmf Movioov of Hits 
oHootlo flotoo of ttrMtfoffjr ^ipo* Si tiii* tbo liioelo 
Hao feoon 4iirliAoA into «ifo oiM t̂oro* Slio fivot oiii^tiV 
ooatolBliif t m  prottoM io ooaflttot to olivX* plot* 
fOMotty* Hm ooooad obaptor» ttio aojov fovtioa of Ite 
tiiiOiOf io doroto4 to tiio iarootiiotioa o f diffiwoat 
9loto-9foUL«Mi of orM.troty olu»o oolac oonfi»faol
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M ppiat flam m wmmwrntlw t t i i i r  imm €mm

tUmmiMg ^  tii*

fte ftrat p «»«r of 4««1« iritH
1 ^  ntoAUeof 0 t  «iPtia«jF plat«i «t  ••v m l

fiM ««vr«ipoaAiag stttti* bas b M
immU^kUA Ir flwslwJHi A lllilBWlgr«  WfUgm C 4il^ ) 
mA turn hmm W 9mm A. CliW).
Satte s* (  4t9» > « b€ If. M. a m )

nm^Xtimat atftUt M A v M r of olveolar plAtot 
« t  ««rovalL points iNMoi oa ootttvovoraial 
m tosteUoii* Qb t^o om«r bftai tliit m
•imilo«o m lro is  of tiM pvoULw vitli «ar aoBM of Mi^ovt* 
ite  ootvooFMASiig fw^mmw o ^ U o m  teî o boon tfoinooi 
•at g i w  in  a t e M i r  l\m «

SiM oooeiiA poî or i«  4ofoto4 to oBaXjrso tiio 
M lm Um m  of booto4 oifooXar plato onppwtoA at aovoral. 
poiata* aatoxBiaatioa of tUmmO. atroaaaa la m a  ailaatia 
l^ to t  ia o f Imaaao iatovoat ia t aata Ataipu 
4 aaaprolMaaivo Mtttlofr^lxr •f tiffwraat raaaavoli wnfkmm 
la «^a fialA la la tte took »9ionwoUa%loitar* W 
■ovaakl ir* { xtcs >• Bat aa far aa i t  la irnnia ao naili iMa 
toaa «ovotai to lavaatifatlMi o f Hiataal Mlaatloaa of 
^Uiaaaar pajitaa plaaaA at aotoral potato* Hm ala o f too 
pvotaat pap«r la to ataiy t ^  doflaotloai o f iMwtoi 
ointalar pXato ai^portai at aowal polato vita a



slip

a iud^ is o f Vm  partleiiXar vh «r« tli«

aoBter o f  si^port la tvOf f W f  f i v «  and

BttiM * AMnItt oHtaiii«« fa«r« p X # tM  griplii««U|r 

moA

a i«  tU M  p ^ 9 T  4mml» v it li th « a e ii» liii« «r  

t m a lf U  o t ft «lv«a3.«r p l » t «  nator

IbB XazM«a*« •qfaatioBf « p r « a e d  in diiq^l«0«M iit 
«oi90B «itt hmrm Iimh ii««A la tli« im—ttfrntlm*

teliAVlotirs of olrenlar |i2.«tos nador tymolarlo 

t rm v m o  loc^ag >!«▼• hmn Inroftlfatod W M%9l S*
C i m  ) waA Wmetimm B. and Suttm S. (  1S80 }• fbmor 

ooaaldorod ^ o  pveV l«i tesod ^  BorgorU 

«pmsl«A%ie& nliUo Baiiorjoo and Aittft le ln t lr  ii»rM U g ftM  

ttm • «§ •  pTOlilMi IbUowliig %a 1 m m * • f io ld  o ^ n o ita  

« id  colYlag d lfforantla }. •qoatlOB* fbr tlM atroM  fM U m i 

•ttip loM jr* 9 i « lr  «ol.atloa U  aMorato iRit r o ^ v o a  «Mib 

•oapatatloBS* Za ^  prosoat papor aaao p ro t t « i  

liaa lw «i lavaatlcatod M lo w la f  d l^ laaaaaat H w a latloaa 

o f  Hia JCaiaaa** f io l4  o ^ t lt tM *  fiio dollaotioaa avo 

olHuKlaad la  tba f^ n  o f  m  ia f la ita  aariat ia f^ Iv ia f 

Boaa^ faaatlona* maMrlaal voaoXts aboifiaf Tarlatloa  

o f  aaxlaai do flaa tiM  with Xoaii fiuwtioB aro flvatt ia  

tateXar font aad aoapa»ad v lt li kaova rooalta*



afr

fli* ftourth paptr di«e(SMM noii-llii««r mBlyata  

o f  a rcetangiaar p la t«  with sldM  *nd «i9Port«d

ima«r eon fi«a tr«M  lo «d  at th« e «a tr «*  Sha iavattigatlm i 

la baaad on v a il knovQ Bargar'a apptoziM tloii. Hurietia 

aathera foXlovad B«rgar'a aatbod fo r aelatioaa o f  irarioaa 

Xarga dafXaotion plata pvoblaaa InvolTinf atatiftf dyaaMio 

aa v a il as tbanud Xoadlnga with aaaa aad aaffia iw at 

aaeoraay. But firoa aorvay o f  t u n m t  Xitarataraa on Xar(a 

dafXaetlon piroblaaia i t  i «  found that no patp» haa 

apparently baan davotad to atudy tha non-Xlnaar 

eharaetarlatiea o f pXataa eXa^ad aa vaXl aa aopportad*

In tha praa«3it papar non-Xinaar anaXyaia o f  raatangoXar 

pXata v ith  aldaa eXaapod and aiapXy aiqoportad vmAmt a 

eoneantratad Xoad at tha e antra haa baan diaenaaad.

2ha eorraapmding small dafXaetion prolaXsoi haa bam 

atndlad W  Wang U l  (1982). HOMarleaX raaoXta \mw baan 

obtained for d ifferen t aide ratioa o f  ^ e  raotan^a and 

diaetisaad.

The aaeond chap ta r » oontaining aavwi probXeHa» 

is the major part o f tha thaaia. Xt ia derotad to atody 

the a tatio » dynaaie and tharaaX bahavloara o f poXygonaX 

pXataa ttaing eonfomaX auipping taehniqaa* Qiafa anaXyaaa 

are baaed on the Xinear and ntm-Xinaar theory.

Hhe f i r a t  papar o f  the aaeond ehaptar daaXa v ith  

the defleetiona o f eXaapad orthotropie poXygonaX pXataa



x vl

vmAw th9 aetlon o f  e e a e ^ t r a M  load « «  tlM 

% • dynamic btbaTieiU'S o f  4 1 f f « r « i t  Isotropio p3.atM 

luiTO invM tlgat«d  t«r Imrm  P.A.A. <JL967) msA ^  

oo-norkm . nMgr bavo appliad eonformal mpplas taehiii^M 

to got their aolttttona* & 0  doflootlona o f  irrofttXar 

atiapod platoa tmdor unifora load havo bom atndiod Isgr 

Manafi^d 8.H. a964)« l » t  no pap«r has apparoatlir l̂ ooa 

dovotod to InTostifato tlio tehaTlotura o f  o r t l ie t i^ ie  

irrogolar sliapod pXatoa tmder eoneontaratod loadSagi*

In  this pap«r t^e dofloetion  o f ortliotrople poIsTfoiial 

platos iindar the aotion o f ooneontratod load at fim 

emtP9 has bosa Invostlfatsd. (k>nforiial aapping toehalquo 

has btoB appliod to gutt tiio doslrod solatlcois* Hit 

solations th»s ohtainod aro sa ffio lon tly  aoonvato t&r 

pwaetleal parposo. Xho7  sre given in ta M a r  fora tor  

both voakor and stronger orthotropjr* Iho results fo r 

sqoare and eireu lar isotropie platos dedtieed froa the 

present study aro foBad to be in exeoUoat a g rom a t 

with those obtained by Zlooshonko and Woinoiiolgr *

Sriegor UBBBh

She second papor o f  this ehaptor deals with tho 

study o f  vibrations o f  ela^^od o r te tro p ie  polygonal 

platss. Ihe oonfDraal Bappiag toehaique has boon osed 

by varioas anthers to study dynaaio bohavioars o f  

polygonal isotropio platos. Bat the iavestigatloB  o f



m i

ttm ▼ibrmtions o f polygonal erthotrc^le p l* tM  bas 

«ttra e t«4  XlttX* attwatioii* 7h« ofei|«et o f  p r «i« iit  

papor is  to stBdir n teatlo iis  o f polygonal platot o f  

ortiiotropie aatarlala v lth  aldoa elaqpad. nia v a il km m  

HHbar*a apparoxlBatioa ( i.989 ) baa baan aaploya^

Zba aolatioii o f tlia d lffu ran tla l a^ttatlon in t& U  aaaa 

baa baan obtalaad in tar«a o f BaaaaX*a faaeUoaa* lha 

fV($k9mf aqiiaUoaa bava baaa dadtiead witb. tba balp o f  

eoafonu l Moping tachnlqaa* 2lia aolatioaa tbna obtaina4 

fo r  < liff«rant polycoaal plataa ara flTan in tabular 

3ba raaalt for aqitara ortbotropie plata is  in goad 

agraamant v itb  tba knonn raault*

3ba tbii4  papar o f ^ a  ob^pt«r 4aals witb 

▼ibraticma o f poXygonal p lataa, dna to aonie beoa* Sha 

i^portanea o f  tbia tarpa o f problaaa ia  day> tor-̂ Ugr 

iaaraaaing, aapaaially a fta r tba advant o f  saparaonle 

a ivofa fta* Iba booM dlatnrbaaea worm in form o f  aboak 

waves and eraatas not only annoyanea to tba liiring baingi 

bat also baa an adraraa a ffaa t upon tiia bailding indoatry. 

Tba aiiaeaasfUl rasaarab vorkara in tbia f ia ld  ara daak

(1966) i Croakar and Hadaon (1960) , Cbwig and Banvaniata 

(1903). In rscant yaara Nasoadar and Colaby (1976) Jointly 

atiidiad tba vibrationa o f  arbitrary plataa dna to aonie 

booa* Tb&y aolvad tba problam v itb  tba balp o f  eonatant 

daflaation  aontonr Matbod. 2ba raaolta tbns obtainad



sevill

ar« siiffiei«atl]r «eear«t« md liit«rM ting tot ttuif 
r «q iilr «  atich oom>ntatloa«« In tli« p r«e«n t e « « «  tli« 

proWLm ha« bMB stndltd m iag  ooi^l«ae irariAM.* tbcorjr*

SImi d«fJl«etli»iui o f  atteh vl]Brfttl€»i« te r  polyfoiial 

bav« tww obteiatd iQr Q a«rk lii*f a la la iU liif

3h« r«s iilta  obtftlii«d « r «  la  

«g r «m «n t with tlios« o f  Itesiâ Uuir ai^ Col«tgr*

2h« foiur^ paper o f tills ehapt«r alJM at th« 

lairaatlgaUoa o f th« daflaetleaa o f  ragolar polygonal 

▼iMoalastie p latM  v l t l i  adgaa fia p ly  a^portad* 

Vlseoalaatie p la ta i a r« la t«r «a t ia g  to daalipi «tg lna«rs 

fo r tlialr tloa d^aailant propartlaa. 9k«iB ^  aarvajr o f  

llta ra to ra  I t  la oiiaarTad ^ t  oaly a fair vorkara hava 

baaa attraatad la tUls fla ld . Iteaa Q. & ( 1960 ) aad 

£^kar (1964 ) ladapaadantly lavaatlgatad tha 

vlaeoalaatle prebLan o f  raataagolar platas tiwlMf 

eone antra tad load aeengptlag tiia M dal o f  farad Igr Met* 

Masiiwiar aad Havltt J. U974, 1976) jolntlar lairaf tlgatad 

ttia teekllag o f  viaeoalaatle plataa o f  arbltrarar ahapa 

foU ovlag eoaataat daflaetloa ooatoor aiathod* Za tlia 

praaaat papar a tta in t haa bain mada to lairaatlgata tha 

prolAaa o f ragular polygoaal plataa applying eoafbraal 

aaPPlag tachnlqua. Qalarkln'c arror ■ la ln la lag nathod 

haa alao baaa oaad to obtala tha f la a l aolatloa.

Viaiarisal raaulta baaa obtalaad fo r  d lffa raa t



sis

M t gLrm la ta M a r M s  and 

Bw fttr • ^ « r «  9lLatM lunr« %Mn

loMifR v m i l t  mA fmaA to* la «at«3lMit agrew at 
Hitt « f  lh«« O.B. CHiO).

flM flftti ipipar of ofa«pt«r 4««la vitti tte 
TitamUea* ef iilasti* tXalM du« to mmmA mmHu la  

ao««pa 4iqr« th« ^M taO lr ia ia t«« v ilr a t im  ava 
lataraitlai ia aitaraft aagHlaa Aatlga aatf la aatfeaaaUaal. 

i«glaa«plag* AU iafaaUaattaaa in WiM» ttA A  vata IwaaA 

aa tiia aaaw^tlaa tbat tka oaa-ataUoaafjr aattea n b M  
Faaalta Draa tHa Carnal aliaak aaa toa arittaa aa tiM 

aaa of a ^jiaai»atatl« 4liq^Xaaaaaat *1%* aai a 4amidla 

4iaplaaaaaat iaaavAlag to «Ha atota aaamptioni

taa IbUaviag tm  AiSfmrmtUSi a^uitiaaa raaalt t

■ 0 . . . ( • )

V * « S *  ♦ « (  < ♦ 1% ) ■ 0 . . . ( » )

Xt vaaJLA aaaa tevavav ftte p̂umUttmUM aaaaivttaa 
viUali raaa].ia4 la «Im afeova t^a a ^U e a a  ia aat v a lli

tiMfml akaak fvafeilaaaf aot lataaA i t  ia wtXiA ia
faaataJL aiigr t|»a of lapulaiva atr ata# Xaaiiaf^ fim 
fjaaal̂ ataUa aaaaaptiMi ia nOM  vbaa ttia itaaal. 
loatiag ia appXia* aiaiAy aa lluit Ilia iaartial fbvaaa 
afa aaglifil&a* Ito aaaatata aaaXraia af l̂ aiaaX alMak 
prafeHaaa teara ia aa aaa4 fbr tHa fMUii*ataUa



a»«a«»Cto» §m only wm U ttm rm tiA  U

to U  mJLv«4 tSm  4 «p «a i«a « plmtm 

Wmf ia pjtmmt tte rmtrnUmm mt p9i3̂ mmA
pXmtm 4a« to ^i«nul. «lie«k 1miv» Imn ia rM t& iitti 

tii« lu tta igumUmtmnm M W t lM u  

w iA ta « m w y  iMii b M  ta inrw iii^^oa*
flMI M K lM i d iip laftfBM t IMUI iM t  Oaillf

Qelti^kiaU «9f«r uimMMimg fim tHwi

eHftSa«4 AM jNraiA to Iw in  « a 9 ^ « a t  asrewsat 

tiMi lama raraJLto* tim oamH^all MaXto bara baaa 

fX a tM  iTii^biaaUr aaA diaaaMaft*

Tiui aiartb m a r  af tolt «liaptar alM  at Urn 

iarafUcatlaa af tba ttiaiaaX 4alX«etl«i af vafBlar 

p^tfm aX  Ylaaoal.«itia flatot* At l i i ^  timtratwra 
aatMTlaia a i^ b it  aM p  aal tiHUi ma aatlMniaal 

iMP^arMai af fXatai aaat ba tiaa 4ip«iA«nt aa « « i l  

at toapevatara AipMAwt* to «mi »Xatof toaa to tM  

▼iatatXaaUa la abarast^* la  ra««ot jraam aoat aairlDi 

iMKVa baaa 4aa» ia m a  fi«X4* Bat aa fapta Iumi 

ipparaatljr toaa 4avat«< to latM tifato 4ailaati«« 

af Ib a fa lly  laaial ▼Ijaaalaatia pXattt af paXrtiBal 
iliipa* Za tiw pw m m t atniy af baatcA viaaa^attia 

paXramS. pXatai awttoiaaX wvpiag tatbaiq^ iMf M b  

a^pXarai* fiMi raraXto abtalaad ava ai^^Xa aal 

aafilaitatXr ataorata* IttaaviaaX r«aaXto luiva beaa



g^rm fur iM o Itt twt B0um
pXmtm hmn h&m mmpmA vitb tarnm wm»Xt» «bA t̂ rnaA 
to in maMiU,m% rngtrnmmtm

tim iMMt P99mt of ttOs «kipt«r is m mmrliMmif 
wtWmUon • pwmVkm of pXmUB
maAmf tto  m tU m  o f  «% tiHitvs*

fiM im ^m m  of niMratieai of plotoo wltti a M iit«itn ito i 

■«M «% OBjr orU trsiy looatimi oro of la to M t in 

oiioarftft ana otraotttrol. iiutamtgtm* Ai for w  i t  i «  

kaova mo asom  voilioni in m il fio&4 aro € M i t» O ia i)» 

4alM Boo Q* £i* ( M € ) $  liawra F«A»A« aai lOa oo-ifOflEom 

( 1M7» W 4 » i m  aaA 1977 ) • m  ^ooo vofiMM 

iBiFootii^M  UMir 99OU10M feoooi OS Hio liaoar Ŝbmrf* 

Bofoviing litm ta fo  oa tlMi aoa-liaoar of
oiaotio 9la«of oavtyiai ooaooatvatod m m  tlio malm of 
&Amg B.C. aai Ctei fl.i.1 . ( W t ) » iMOlMnAm 

(W S t i m  ) aat Sm alw r B.II. (197B) aooi «pooial 
«oa«ioa» Moai liio om m r litovatavo i t  io i m i  

ttiat ao fapov tea ntFovoatijr iMoa dototoA to tiw larfo 

flitlita io  nfetatioaa of ortiM^tMpia poljfoaaX 9iatio 

aitli ooaooatvaM mum at tbo ooBtvo» la  pwmmt 
9t9«t tte M a fio a n  of ortlietNpla 9«^foaaI » i« tM  

aaAor a iiv lj oo»»«rto« aai olMPoA o«io ooaAitioM 

pKm boaa otadioA ftiUoaiai Boffor^a wiaielaattOB*
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WU1B3.9 UM»rr HM iMta Ste 4 M lM i

•e liitloM  h m  IMM •ntftlBcA l|r W «rk iB * «  m m t  

•iaSalslag M tM « isregwetsi of tw— wiWmUmaa of 
JN&rtMMa 9lAtM momw 4iitmmA% «A «t « o a i i^ « o «  li«r «  

^mm § r « ^ « U r  aai 4lMtui««A« fh «  w i i l t f

m ttlMlpti of ciA« *•* §ow 4 if f M it
v itiM  ef b«m  lMnr« iMtn glir«a in
UMlmt itam Ibv MapsvlMB vitli otiMV kaova
r «0 ia t i»


