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ABSTRACT

Masonry infills are always considered as non-structural elements, and are neglected in
structural modeling. However, observations from past earthquakes indicate that if details
for separating masonry infills from structure are not used, infills affect the seismic
performance of structure and their influence cannot be neglected. Moreover, using infills
in all the stories of a structure except the first one that is common due to commercial or
architectural purposes may cause the soft story phenomenon. Residual drift is an
important criterion for evaluating post-earthquake performance of structures. To the best
knowledge of the authors, residual drift performance of steel moment resisting frames
(MRFs) with infills has not been assessed probabilistically. In this study, the residual drift
performance of 3- and 9-story steel MRFs with masonry infills assuming two infill
configurations of fully infilled and open ground story was investigated and compared with
that of bare MRFs. OpenSees software was employed for creating nonlinear models of the
structures and infills were simulated using single “compression-only struts. The
conventional method of modeling Rayleigh damping in the literature does not account for
the severe elongation of the fundamental period of structure after the failure of infills.
Rayleigh damping was modeled using the conventional method and a modified method,
which considers the severe elongation of fundamental period due failure of infills, and
responses obtained from the two methods were compared. Incremental dynamics analyses
were performed, and the residual drift risk of the structures was assessed assuming four
residual drift levels. Results show that positive effects of infills on the residual drift
performance of the structures decreases in higher levels of residual drift due to the failure
of infills. It was observed that using the open ground story configuration of infills causes
soft story phenomenon. Furthermore, the conventional method of modeling damping
underestimates residual drift responses.
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