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Abstract

This study involves the development of an analytical model for the study of knee-braced
moment frames (KBMFs) with Partially Restrained (PR) connections under cyclic
loading. KBMFs with PR connections combine the salient seismic resistant features of
moment resisting frames and eccentrically braced frames. This system relies on stocky
knee braces to resist seismic forces. PR connections allow the frame to be easly
constructed and repaired after an earthquake. Two types of knee braces are considered
in this study: regular buckling braces and buckling-restrained braces (BRBS). To study
the behavior of this system, an appropriate analyticd model was developed. The
analysis results from the model were compared with experimental results of a KBMF
specimen under cyclic loading. The comparison showed that the analytical model
provided satisfactory approximation of the frame response. The appropriate frame
model was reanalyzed with the regular buckling braces replaced by BRBs. The results
from the analyses showed that BRBs could improve the hysteretic response of KBMF in
terms of dtiffness, strength, and ductility. KBMF with regular braces were likely to
collapse under a smaller drift value compared with KBMF with BRBs. Findly, the
dynamic response under earthquake excitations of this structural system was presented.
Nonlinear static and dynamic analyses under two levels of earthquake intensities were
carried out to evaluate the dynamic response of the frames. Three story building frames
were used as a case study. The dynamic behavior of the frame using two different types
of braces as noted was considered. The results confirmed that regular braces were not
suitable for seismic applications and BRBs could improve the dynamic behavior of a
KBMF system.

Keywords : Mechanical Models / Hysteretic Response / Knee-Braced Moment Frames
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