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lntroductlOn

ThlSPaPelPICSentSanaPP10xlmatCSOlut1011
0fpartialdlffelentlalcquat10nSCOnCelningtlle
belldlngOfplateswltllVallablethlCkness.va1ious
edge colldltlOnSand,vatiousload condlt10nS
Theapp10XlmateSOlutlOnisobta.ille(ibycon-
VcltingtlledlffelentlalequationsIntoIntegral
eqtlat1011Sand applyingmlmCl.lCaHlltegrat10n
FIOm tlleleSultsofnumellCalwoiks,ltlSCOn-

丘ImedthattheaPPIOXlmateSOltltlOnlSaCCulate
ellOtlgllfoュPlaCtlCalusage

BasicEqLIation

TllebasICCqtlat10nSOfbelldlngOfplatesale
glVenaSfollows
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whereQTalldQyaleShealll一glolCeS.Mxytwisting
molnent,Mx,Mybelldingmoments,O2'.07/de-

flectlOllallgles.a denectlOn.qtheilltenSityof
distllbtttedload.E tilemOdulusofehsticitylil

tensional-acomp工eSSion,GthemoC1ulltSOfelas-
tlCltyillSheaI,〟thePoISSOn'sratlO,Dtheflexul･al
llgidltyOfp一ate.ls-h/12alldhthethlClmcssof

Fig･1 】)lSCretePOlntSOnleCtallgularphte

plate.
ThcsealetlSe(1toanalysethebendlllgbe-

haviotu of leCtallgular plates with vallable
thickness.var10tlSedgecolldltlOllSandvalious
loadcondlt10nS.

Appl･oXimateSolutioJI

ThcappIOXimatesolutlOnSOfbasICdlfferelltlal
equatlOnSareObtalned,bycollVeltillgtlledlL
lellltialeq,nationsintolntegl･alequationsalld
applyingnumelicalllltCglatlOn･COnCetningthe
dlSCretePOintsonaplateshownlilFlg･1･The
resultsaleaSfollows.
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Theilltegl･alconstalltS X r/oalld-Xsogillthe
appIOXrmateSOlutlDllS (2)1nealltheshealing
fol･CeS,tWIStil一g mOlnellt, bendlng lnOmelltS.
deLlectlOll anglesand〔kfLectlOnalongthetwo
cagesofa leCtallgularplate Thenumelical
valueoflllteglalconstalltSaredetelmincdby

usmgtheboundalyCol-dlt10nSOftwoopposite
edges

7Iltegl･alConstantalld】】oundaryConditioll

Fol･examples,tlle illteglalconstants alld
boundalyCOndltlOllSOIplateswlth王ollrSlmPly
suppoltCdedgesallCtwitllfoulfiⅩe(Iedgesare
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Fig･2 InteglalcollStantSalldboundarycon(11-
tlOnSOf1)latewithfoulSlmPlysllPPOlted
edges
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Fig･3 1nteglalconstantsandbolllldarycon dト

tionsofplatewlthfoul点Xededges

Table1 ConvelgenCyOfllllmCllCalsolut10mS

ofplatewithfoursimplysllPPOlted
edgesundellllllfolIllload(V-03),
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N,A.S‥Navler'sAnalytlcalSoluEIO∫l

showJ1111FIE2andFig.3.

NumcricalResult

FolanexampleofntlmellCalleSults.Table1

sllOWStheconvelgenCyOfapplOXllnateSOllltiorlS

oLa squareplatewlth foulSimply supported

edgeslュnderullllorm load




