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Pushover analysis, Nonlinear static pushover analysis is regarded as one of the effective
steel structure, tools for evaluating the seismic performance of structures. However, with
non-adaptive, increasing structural height, the accuracy of this method decreases
time-history analysis considerably due to its inability to account for the influence of higher

vibration modes and inelastic phenomena such as amplified lateral
displacements. The primary objective of this study is to enhance the
force-based pushover method in a way that provides dynamically
accurate responses while retaining the simplicity of static computational
procedures. Accordingly, the performance of the proposed force-based
method is quantitatively evaluated and compared with common adaptive
and non-adaptive pushover approaches. The estimated seismic demands
are validated against the results of rigorous nonlinear time-history
analyses (NLTHA) under a set of selected earthquake records.For the
three-story frame, the non-adaptive methods with an inverted triangular
load pattern demonstrated fully satisfactory performance, with an average
error of less than 10% in predicting the maximum inter-story drift ratio
compared to NLTHA. In contrast, for the 9- and 20-story frames,
neglecting the contribution of higher modes in traditional methods led to
a significant reduction in accuracy, resulting in errors of approximately
35-50% in estimating the upper-story bending moments and shear forces.
The proposed force-based method was able to substantially reduce these
inaccuracies in high-rise structures, lowering the average error to less
than 15% relative to the NLTHA results.
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