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Investigating the efficiency of IMs for collapse capacity prediction of
SMRFs with mass irregularity in height

Mahsa Amirit, "Masood Yakhchalian?

Abstract

Typically, nonlinear dynamic analyses are used for probabilistic seismic
performance assessment of structures. The variable that links the results of
structural seismic response analyses with the result of the earthquake hazard
analysis is called intensity measure (IM). In fact, an IM describes the
strength of a ground motion and quantifies its effect on structures. In the
performance-based earthquake engineering (PBEE) framework, the ability
of an IM to predict the response or collapse capacity of a structure subjected
to ground motion records with small dispersion is called efficiency. The
different use of a specific floor compared to the adjacent ones, or
architectural considerations can result in mass irregularity in structures. The
dynamic seismic responses of irregular structures are more affected by the
higher mode effects. In the present study, the efficiency of some
conventional and advanced IMs for predicting the collapse capacity of steel
special moment resisting frames (SMRFs) with mass irregularity is
investigated. To create the structures with mass irregularity, the mass of the
first, middle or top story of 5- and 10-story structures is multiplied by a factor
of two or three. The response spectrum analysis is used to design the
structures and incremental nonlinear dynamic analysis is applied to obtain
the seismic collapse capacity of the structures. After investigating the
efficiency of the IMs for collapse capacity prediction of the structures, it is
indicated that Saavgm can be selected as the most efficient IM.

Keywords:
Intensity measure, steel special moment resisting frame, mass irregularity
in height, efficiency, collapse capacity.
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