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Abstract

This thesis involves a comparative study of widely used Nonlinear Static Analysis (NSA) methods
for seismic evaluation of structures. The four selected m(?thods consisted of the displacement
coefficient method, the capacity spectrum method, the modal pushover analysis and a new analysis
method called energy-based analysis method. The procedures were used to evaluate three story and
nine story SAC steel structures undér five intensity levels of ground motion. The results including
floor displacements, story drifts and plastic rotation demands were compared with the results from
Nonlinear Dynamic Analysis (NDA) procedures. The comparison showed that at low intensity level
of ground motion where the deformation were still in the elastic range, results obtained from all four
NSA procedures were almost identical to those form nonlinear dynamic analysis procedure
especially for the three story steel frame used in this research. At high intensity level of ground
motion where the deformations were in the inelastic range, energy-based analysis and modal
pushover analysis procedures provided better results, especially the modal pushover analysis

because higher modes were taken into account.
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