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Currentwind resistantdesignpracticerequiresthe stochastiadynamicwind loadsto be

representedh termsof the equivalentstaticwind loads. The gustresponsdactor (GRF)

approachhatassumeshe equivalentstaticloadshaving the samedistribution of the mean
staticwind loadsis widely usedin thecurrentdesigncodesandstandardsThegustloading

factoror gustresponsdactoris definedastheratio of the maximumexpectedwind loador

responseo the meantime averagedvalue. The GRFsaregenerallydifferentfor different
responseandmay vary in a wide rangedependingon the structure wind load properties
andtheinfluencefunctions.This GRFapproactwill not provide usefulinformationin the

casewwith zeromeanload or zeromeanresponse.

Comparingwith the GRF approachthe equivalentstaticloadsbasedon the externalwind
loadandtheinertial load distributionsprovide morephysicalmeaningandleadto realistic
load distributions. Thesecanbe representedh termsof their separatedackgroundand
resonantomponentsn eachnaturalmode. Thetotal responses thencalculatedby com-
bining their backgroundandresonantesponsessingthe squareroot of thesumof squares
(SRSS)ombinationapproactor completequadraticcombination(CQC)approachAlter-
natively, the equivalentstaticload associatedavith a specificresponse&anbe providedasa
linearcombinationf its backgroundandresonantomponentswhich facilitatesthewind
load combinationswith otherloadsandis more suitableto the currentdesignprocedure.
Several studieshave beenperformedon the methodologyof the determinationof these
weightingfactors,in which the modalresponsecorrelationshave beennegglected. How-
ever, for long spansuspensiomridges,significantcouplingamongmodalresponsesxists
at highermeanwind velocities.Neglectingthe contribution of thesecorrelationswill lead
to anunderestimatef theresponseandthe equialentstaticload distributions.

In this paper a generalmethodologyfor calculatingthe equivalentstaticload distribution
for buffeting responsef bridgesis presentedin which the correlationsamongmodalre-
sponsesiueto structuraland aerodynamiaoupling effectsarefully accountedor. The
applicationsof the equivalentstaticload approacho thewind load representatioandthe
responseanalysisfor buffeting responsef bridgesarediscussedThe applicationsof this
approacho along spansuspensiomridgewith a main spanof approximately2000m is
presentedo illustrate the effectivenessbhasedon the dynamicresponseof displacement
calculatedby athreedimensionamultimodecoupledanalysisapproach.



