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ABSTRACT

Currently, seismic vulnerability assessment and collapse capacity
evaluation of various structural systems require extensive nonlinear
dynamic analyses using numerical modeling and appropriate ground
motion records selection. This process demands significant computational
effort and time. To overcome these challenges, the SPO2FRAG sofitware
has been introduced by previous researchers as an efficient alternative to
performing incremental dynamic analyses (IDA) to extract fragility curves
at different performance levels. In this study, a numerical model of a steel
plate shear wall structural system was selected and validated against an
experimental specimen to verify the accuracy of the results obtained from
this sofiware. Subsequently, 4-, 8-, 12-, and 16-story buildings were
designed according to the building code, and their fragility curves at the
collapse performance level were extracted and compared using two
methods: (1) incremental dynamic analysis (IDA) under 22 pairs of far-
field earthquake records and (2) SPO2FRAG sofiware. The results
showed that SPO2FRAG provides conservative results compared to the
accurate method for 4- and 8-story buildings. However, its results become
unreliable with an increasing number of stories. Therefore, this method is
recommended only for buildings with a height of less than 16 stories.
Hence, although SPO2FRAG can be used as a quick and low-cost tool for
the preliminary assessment of structures with a height of less than 16
stories, more accurate methods such as IDA are necessary for detailed
studies and the design of important structures.
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