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Abstract

An essential and critical component of evolving performance-based design methodologies is the accurate estimation of
seismic demand parameters. Nonlinear static procedures (NSPs) are now widely used in engineering practice to predict
seismic demands in building structures. While seismic demands using NSPs can be computed directly from a site-
specific hazard spectrum, nonlinear time-history (NTH) analyses require an ensemble of ground motions and an
associated probabilistic assessment to account for aleatoric variability in earthquake recordings Despite this advantage,
simplified versions of NSP based on invariant load patterns such as those recommended in ATC-40 and FEMA-356
have well-documented limitations in terms of their inability to account for higher mode effects and the modal variations
resulting from inelastic behavior. Consequently, a number of enhanced pushover procedures that overcome many of
these drawbacks have also been proposed. This paper aims to investigate comparatively the bias and accuracy of Modal
Pushover Analysis (MPA), Upper-Bound Ppushover Analysis(UBPA) and Mass Proportional Pushover (MPP)
procedures when they are applied to special steel moment frame buildings which have become a favorable lateral-force
resisting system for earthquake resistant buildings. Three-, 5, 7, and 9-Storey buildings were analyzed due to strong
ground motions. The assessment is based on comparing seismic displacement demands such as target roof
displacements, peak floor/roof displacements . The NSP estimates are compared to results from nonlinear response
history analysis (NL-RHA). It was considered, the UBPA procedure understimates seismic demands at lower stories
and overstimates them at upper stories but the MPP procedure understimates seismic demands at upper stories and
overstimates them at lower stories. while MPA procedure provide reasonably accurate results in estimating storey drift
and displacement over all stories of studied special steel moment frame systems.
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