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Currentwind resistantdesignpracticerequiresthe stochasticdynamicwind loadsto be
representedin termsof the equivalentstaticwind loads. The gustresponsefactor(GRF)
approachthatassumestheequivalentstaticloadshaving thesamedistributionof themean
staticwind loadsis widely usedin thecurrentdesigncodesandstandards.Thegustloading
factoror gustresponsefactoris definedastheratioof themaximumexpectedwind loador
responseto themeantime averagedvalue. TheGRFsaregenerallydifferentfor different
responsesandmayvary in a wide rangedependingon thestructure,wind loadproperties
andtheinfluencefunctions.This GRFapproachwill not provideusefulinformationin the
caseswith zeromeanloador zeromeanresponse.

Comparingwith theGRFapproach,theequivalentstaticloadsbasedon theexternalwind
loadandtheinertial loaddistributionsprovide morephysicalmeaningandleadto realistic
load distributions. Thesecanbe representedin termsof their separatedbackgroundand
resonantcomponentsin eachnaturalmode.Thetotal responseis thencalculatedby com-
biningtheirbackgroundandresonantresponsesusingthesquarerootof thesumof squares
(SRSS)combinationapproachor completequadraticcombination(CQC)approach.Alter-
natively, theequivalentstaticloadassociatedwith a specificresponsecanbeprovidedasa
linearcombinationsof its backgroundandresonantcomponents,whichfacilitatesthewind
load combinationswith otherloadsandis moresuitableto the currentdesignprocedure.
Several studieshave beenperformedon the methodologyof the determinationof these
weightingfactors,in which the modalresponsecorrelationshave beenneglected. How-
ever, for long spansuspensionbridges,significantcouplingamongmodalresponsesexists
at highermeanwind velocities.Neglectingthecontribution of thesecorrelationswill lead
to anunderestimateof theresponsesandtheequivalentstaticloaddistributions.

In this paper, a generalmethodologyfor calculatingtheequivalentstaticloaddistribution
for buffeting responseof bridgesis presented,in which thecorrelationsamongmodalre-
sponsesdueto structuralandaerodynamiccouplingeffectsarefully accountedfor. The
applicationsof theequivalentstaticloadapproachto thewind loadrepresentationandthe
responseanalysisfor buffeting responseof bridgesarediscussed.Theapplicationsof this
approachto a long spansuspensionbridgewith a mainspanof approximately2000m is
presentedto illustrate the effectivenessbasedon the dynamicresponseof displacement
calculatedby a threedimensionalmultimodecoupledanalysisapproach.


