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When a structure is modeled properly, the behavior of the structure under earthquakes can be
accurately predicted by a nonlinear dynamic response analysis. It is partly due to the fact that energy dissipation
of structural components which is related to damage of structures is taken into account. On the other hand, the
pushover analysis with a monotonic force laterally applied to a structure is usually used in a design process. In
this research, the cyclic displacement-controlled pushover analysis is proposed to integrate the simplicity of the
conventional pushover analysis and the consideration of energy dissipation in structural components. The
effectiveness of the cyclic pushover analysis in predicting structural response is investigated by comparing
analytical resuits with those from the dynamic response analysis and the conventional pushover analysis.

A five-story residential reinforced concrete building is used in the analysis. The building is modeled as
a two-dimensional bare frame with use of fiber models at potential plastic hinge regions to account for
nonlinearity and variable axial forces. In this study, the analytical results from the pushover analysis are
compared with those from the dynamic analysis using the 1995 Baiyoke record, the 1940 El Centro record, and
the 1985 Mexico SCT record. The damzage in structural components is considered from curvature response
ductility.

From the analysis, the building fails in thc mechanism of weak columns-strong beams. The damage is
prominent in columns of upper floors. It is due to the reduction of column sections as gravity loads decrease.
Comparing results from the cyclic pushuver analysis and the dynamic response analysis, it is found that the
cyciic pushover analysis yields maximum response in terms of floor displacements, inter-story drifts, and
damage mechanism close to that obtained from the dynamic analysis. The percentage of difference of maximum
response is about 5-26%. The percentage of difference of maximum response from the conventional pusiover
analysis and that from the dynamic analysis is about 3-30%. Both cyclic pushover analysis and conventional
pushover anzlysis give simiiar aamage mechanism which is close to the camage mechanism obtained from the
dynamic analysis. However, there are some differences in the sequence of yielding locations due to the
difference in fcree distribution. Considering the behavior of structural mcmbers. it is obvious that the resuits from
cyclic pushover anaiysis show strength deterioration under cyclic excitations and the envelope curve of a

moment-Curvature relationship in columns is closer to that from the dynamic response analysis.



