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1.Introduction

Applicationofthestochastic丘niteelementmeth-

odisnotlimitedinthe丘eldofmechanicalengi-

neering. Theinteractionbetweenstmctureand

foundationhasattractedattentionfrom bothme-

chanicalengineersandcivilengineersinrecentyears.

Thefoundationforliquidstoragetanksandrelated

pipelinesaremodeledinsomecasesaselasticone

wl108ebehaviorissimpli丘edandrepresentedbythe

so-calledmodulusoffoundation.However,itshould

bedi銃culttodealwiththemodulusaspreciseand

definitevalueowingtomuchsimpli丘Cationoffounda-

tion reaction,in which creep and compaction

phenomenaareincludedinusual.Thisnotepresents

anotherstudyofthestochastic触iteelementmethod

1)～5)appliedtothecaseofuncertainelasticfounda･

tion,andthenumericalresultisscmtinizedinthe

lightoftheanalyticalsolutionbyBolotin6).

2. Stiffnessmatrixrepresentation

ofWillklertypefoumdatiolt

lnthecasethzitelasticfoundationisofWinkler

type,thereactionofthefoundationisdescribedby

themodulusoffoundationAwhichisdefinedasthe

ratioofactingpressureatosettlementuJ.Assump-

tionismadefurtherthatnogaptakesplacebetween

thestructureandfoundation.Letusconsiderabeam

elementof∫inlengthsubjectedtodownwarddis-

tributedpressureilandplacedonthefoundation

whosemodulusisA.Thenthebeam facestothe

upwardreactionAuJinproportiontothesettlementu)

whichistakenequaltothebeamdeflection.This
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furnishesthefollowingexpressionofthepotential

energyofthebeamelementunderinterest.

方-LlioEdvol-Ll(b-îW)wdarea (1)

Byuseoftherelevantinterpolationfunction,the丘rst

termofEq.(1)givesrisetotheconventionalstiffness

matrixlk],andthesecondonetotheequivalentnodal

forcevector(∫)andthethirdonetothefoundation

reactionmatrixlg].Cubicpolynomialsofusualuse

aretakenastheinterpolationfunctioninthisnote,

andthenthematrix【g]isobtainedasfollows,
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whereAdenotesthecontactareaofthebeamele･

mentwiththefoundation.Nowthatthefoundation

reactionisrepresentedbyEq.(2),thestaticproblems

ofbeamrestingonWinklertypefoundationcanbe

solvedby･meansofthestiffnessequationgivenbelow,

(lK]+lG])(U)-(F) (3)

wheretheuppercaselettersmeanthematricesand

vectorsresultingfromthemergingofelementvaria･

blesintotheglobalcoordinatesystem.Itshouldbe

notedthatthematrixlg]isnotsingularaslike

consistentmassmatrix.Itgoeswithoutsayingthat

similarfomulationholdsincaseofbottomplateof

tankswhenproperinterpolationfunctionforplate

elementisapplied.

3.Secondorderperturbation80lutiondlletO

uncertaintyinmodulusoffoundation
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