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Abstract.

In recent yearsnonlinear static analysimethodhas beerwidely used in the field of performance based
earthquake engineeringVhereas the capabilities ofishmethodis well recognized,it still has inherent
shortcomingsAccordingly, by considéng aspects such amnlinear properties of membetsigher modes
effect, and theomputational costhe accuracy of the method should be investigated. Although an enormous
study have been carried out to improve the pushover analysis, the proposedrasthaichost deterministic
and cannot directly consider the seismic records uncertainties. Toward this challenge, the present study aims
to examine the requirements of inelastic static analysthodthrough a comparison with incremental
dynamic analysigesults. The general purpose of the pushover method is to yield the maximum story
responses (shear and drift) expected during the earthgeakéhis reasonthe selection of the dynamic
response absolute maxima isalissed anddifferent criteria are ingstigated; maximum displacement versus
corresponding base shear, maximum displacement versus maximum base shear and, finally, maximum base
shear versus corresponding displacemgnerefore, using the information obtained from dynamic analysis,
the charadristic of the proper lateral forcélsat can represent the average of the maximum effect of the
ensemble of earthquake records and consider the inherent records uncertainties, can be obtained. So, to
derive the characteristics efuivalent lateral forcebased on the dynamic response of the systeuar
different lateral force profiles can be consideredfH1L)lateral forces create the same average story forces as
dynamic analysis(2) F2: the profile and intensity of the lateral forces that produceatleeage of the
maximum story shear induced by seismic record enserf®)Id&)1: the lateral force profile is chosen in a
way that it can produce the same maximum story drifts as dynamic anahai@l) D2: the forces that their
responses best represemt fiverage of the story lateral displacement in dynamic analysscomparisons
are performed for three levels of the typical small, medium andrisghbuildings denoted as four, twelve
and twentystory shearframes.The mathematical model of the frasnare chosen as tlsenoothly varying
diaerentialBouc-Wen model.Because of the versatility andathematical tractability of the Bowwen
model, by alteringliaerent parameters of the model, it can simulate various structural behavior with any
degree of nnlinearity. The estimated responses are compared to those resulted from the nonlinear dynamic
analysis.The comparison procedure in the validation process is conducted in two levels; structural global
level results(base shear and roof displacemestp sbry level results (the story drift arldteral force
profiles). Furthermore, using the considered characteristics of the lateral load profile, the probabilistic
capacity curve which has the potential to be used for assessing differerdfghg structue for different
performance levels is extractes we expect from static nonlinear analysis the demand of the stories should
reach their maximum. In fact, in thew-rise structure when the roof displacemezactesits maximum, all
of the stories also & towards their maximum demands. By increasing the structures height (followed with
higher modes effectthe result of classic pushover analysis cannot correctly estimate the demands and it
differs from the result of dynamic analysis.
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