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Abstract 
 

The process of seismic evaluation for structures is difficult to be 

applicated so the researchers have worked to find improved evaluation 

procedures that give an easy methodology for quantitative measure for 

the structural inelastic response. 
 

Finally, the researchers have found inelastic static (pushover) analysis 

that became favored for analysis and a good replacement for inelastic 

dynamic analysis that needs a long time to be done.  
 

The Conventional inelastic static pushover analysis is based on two basic 

assumptions: (1) the response is controlled by the fundamental mode of 

the structure; and (2) the mode shape remains unchanged after the 

structure yields. 
 

Both these assumptions have inherent limitations that can severely affect 

the accuracy of the results. 
 

The researchers have found that this procedure is capable of providing 

satisfactory predictions of seismic demands for low and medium-rise 

structures if the inelastic action is distributed over the height of the 

structures and the effect of higher modes isn't important. 
 

To address these limitations, several researchers have developed a 

pushover analysis procedure—the modal pushover analysis (MPA) — 

that includes the contributions of all modes of vibration that contribute 

significantly to the seismic demand. In addition, it is capable of providing 

satisfactory predictions of seismic demands for high-rise structures. 
 

In this report, four framed buildings with 5 , 8, 12 and 18 stories 

respectively were analyzed by using MPA analysis, the seismic demand 

due to individual terms in the modal expansion of the effective 

earthquake forces is determined by a pushover analysis using the inertia 

force distribution for each mode.  
 

The combined values of modal demands were computed for buildings 

including several modes by using (SRSS) provides an estimate of the 

total seismic demand on inelastic systems and these results were 

compared with the demands  that corresponding the first mode. Then 

those results were compared with the ‘‘exact’’ results of nonlinear Time 

History Analysis (RHA). 
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 After that, we have searched about possible plastic hinge mechanisms of 

3 story steel building. Pushover curves were developed using lateral force 

distributions corresponding to the first few elastic modes of the building 

and we found that Higher-“mode” pushover analyses reveal local story 

mechanisms not detected by the traditional pushover analysis using first-

“mode”. In addition, we talked about the phenomenon of “reversal” in the 

pushover curve that occurs only in pushover curves for “modes” higher 

than the fundamental mode. Moreover, this phenomenon was found to be 

very rare in several recent investigations that examined behavior of steel 

and concrete moment-resisting frame buildings. 
 

Finally, we have evaluated and compared the global performance 

evaluation for the previous structures without and within the effect of the 

higher modes of vibration. General conclusions on the applicability of 

inelastic static analysis for seismic response assessment are finally 

discussed. 
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