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1.Introdll(:tiom

Time-historyanalyseshavebeencarriedoutasa

partofdynamicanalysisofstructuresubjectedto

ground motion.Damping influences dynamic

response,andthefollowingsaretwomajormeansto

treatdamping･Thefirstoneistointroducedamping

elements which simulate actual structural

components,andisadaptedtothestudyofstructural

configurationrelatedtothearrangementofdamper

asshowninFig･l･Thesecondoneistotakedamping

intoaccountinf0- 0ftheratiotocriticaldamping,

whichisappropriatetohandledampingrelatedtothe

modeofvibration.Ineithercase,itseemsdifficultto

determinepreciselytheintensityofdamping,asthe

accuracyofdampingidentificationisdependenton

thewayofanalysisandmeasurement.

Consequently it mightbe usefulto extend

Hoshiya'sprobabilisticstudyofsingle-degree10f-

freedomvibrationwiththefirstorderperturbationl)

toamoregeneralcasebyourstocbasticfiniteele-

mentmethod2)13),whichenablesustoevaluateaccu-

ratelyandefficientlytheresponsestatisticsofstruc-

turewithuncertainparameters.Thisnoteproposesa

methodtodealwithprobabilistictime-historyanaly･

sisoflinearvibrationsystem onthebasisofthe

secondorderperturbationtechniquebyregarding

uncertainproportionaldampingasrandomvariable.

2.Generalequationofmotionofcontinuum

witltmultiple-supportexcitation

Theequationofmotionisexpressedinmatrixform

byEq.(1)withtheabsolute(total)displacements

(Vl)ofunrestrictedn-degree-oトfreedom and∫Vg)

ofm-degree-of-freedom whichrepresentssupport~
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Fig.1Structurewithmultiple-supportexcitation

anddamplngCOmpOmentS

point-motion,

lM]tVt)+[C]tVl)+lK](Vt)

-tp1-lMg](tfgト[Cg](VC)-[Kg](Vg) (1)

where(P)isexternalforcevector(takenequalto

zerohereafter),thesuffixgdenotesnxmmatrix

correspondingto(Vg),andlM],lC]andlK]arenx

∩squaremass,dampingandstiffnessmatrices.(●)

meansdifferentiationwithtime.tVl)isgivenassum

ofthedynamic(relative)displacements4)(Ⅴ〉and

pseudostaticones(Vs)whicharecausedbyequival

lentforce-lKg]tVg)asfollows.

(vs)--lK]-1lKg]tV9)=lR](Vg) (2)

Theequationofmotionisrewrittenforthedynamic

displacements(Ⅴ)asgivenbelow.

lM](V]+[C]iV)+[K](V)
--([M]lR]+lMg])(Vg)-([C][R]+lCg])(Vg)

(3)

Inthecasethedampingcomponentsareassumedas

showninFig.1,[C]inEq.(3)canbegivenincon-

creteform.Thesecondtermwith(Vg)ontheright-
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