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ABSTRACT

In the traditional pushover method, which is the focus of seismic design
regulations, only the first mode of the structure is considered. Seismic
regulations have provided special criteria to solve the issue of the effect of
higher modes, among which, Iran's 2800 standard has considered stricter
criteria. According to this regulation, if the effect of higher modes
prevailed on the structure, we cannot use pushover analysis and inelastic
dynamic time history analysis should be used. This is despite the fact that
regulations such as ASCE41-23, FEMA356 and Iran's 360 Rehabilitation
publication have stated that if the effect of higher modes prevailed on the
structure, we can use inelastic static analysis, but a spectrum, dynamic
analysis must also be performed. In this article, in order to examine the
rules of regulations in the discussion of higher modes, three irregular
buildings (15 to 21 floors) with a special RC-Moment resisting frame
system were selected and modeled by ETABS program. Linear static and
spectral dynamic analyzes were performed. After the design, the
structures were inelastically modeled in the SeismoStruct program and
inelastic dynamic analysis was performed under six pairs of records.
Inelastic static analysis (Pushover) was also performed under three
lateral load patterns of the first mode, triangular and spectral. The
structural displacement responses were extracted and used to check the
criteria. The first mode lateral load pattern, in estimating the maximum
ratio of inter-story displacement of structures, has better accuracy than
other and is closer to the results of inelastic dynamic analysis, although
there are differences However, it is concluded that the criteria of standard
2800 are justified in the discussion of pushover analysis and the effect of
higher modes, and it is better to use inelastic dynamic analysis if the effect
of higher modes dominates the structure.
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