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Methods based on nonlinear static analysis, such as the one implemented in
the SPO2FRAG tool, have been introduced as rapid alternatives to
Incremental Dynamic Analysis (IDA) for evaluating the collapse capacity
of structures. However, the validity and accuracy of these approximate
methods, especially for structural systems of varying heights, remain an
active area of research. This study specifically investigates the dependency
of SPO2FRAG’s accuracy on building height for Steel Plate Shear Wall
assessment (SPSW) systems. To this end, four SPSW structures of 4, 8, 12, and 16
stories were designed according to seismic design codes. The median
collapse capacity of these structures was computed using two approaches:
(1) the accurate IDA method, utilizing 22 pairs of far-field ground motion
records, and (2) the approximate SPO2FRAG method. The results
demonstrate that the accuracy of SPO2FRAG is strongly influenced by
building height. While the method provides conservative results for low-
rise buildings (4 and 8 stories), it yields non-conservative and significantly
overestimated collapse capacities (by over 50%) for the high-rise (16 story)
structure. This discrepancy is attributed to the method’s inability to capture
the significant contribution of higher modes of vibration in tall buildings.
This finding underscores that while SPO2FRAG is a useful tool for the
preliminary assessment of low-rise structures, its application to high-rise
buildings is not recommended as it can lead to unreliable and unsafe
estimations by failing to account for complex dynamic responses.
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