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Abstract

Recently, the well known Incremental Dynamic Analysis method (IDA) is widely used for seismic strength capability
prediction of designed or existing buildings. This procedure provides seismic capacity of structures using multiple
nonlinear dynamic analyses under sets of scaled ground motion accelerations. Results of IDA are the plots of nonlinear
analysis sets presenting damage measure (e.g., maximum inter-story drift, peak roof displacement) versus intensity
measure (e.g., first mode spectral acceleration, peak ground acceleration PGA). Suite of seismograms, recorded on the
same site soil condition, is required for appropriately performing dynamic analysis of the structure under study. This
article is intended to propose an alternative choice where synthetic seismograms are used in IDA procedure.
Comparison the result of traditional IDA with those of this study constitutes another part of the article. The proposed
technique can reliably be used for seismic performance evaluation of important structures in the regions with lack of
sufficient reliable earthquake data. We have implemented the technique on a 3-story moment resisting steel frame
(MRF) using simulated and recorded seismograms having the same response spectra. The well known ®? method is
used for simulating time series. Finally, the median IDA curve obtained from the two approaches are compared and
assessed. The result shows good agreement of structural nonlinear capacity between the observed and simulated
seismograms confirming the reliability of proposed technique.
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! Incremental Dynamic Analysis (IDA)

2 Intensity Level

% Probabilistic Seismic Hazard Analysis (PSHA)
*Incremental Dynamic Analysis (IDA)

® Single-degree-of-freedom (SDOF)



