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ABSTRACT

In recent years, the development of bracing systems has introduced innovative approaches to structural
strengthening. While elliptica-braced resisting frames have been extensively investigated in both single-
story and multi-story configurations, experimental data related to quasi-elliptic-braced resisting frames
(QELBRFSs) remain limited. This lack of experimental evidence has raised concerns regarding the
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reliability of numerical simulations for quasi-elliptic bracing systems. To address this research gap, the
present study experimentally investigates the seismic behavior and failure mechanisms of multi-story
QELBREFs. Laboratory tests were conducted on 1:6-scale, single-span, four-story QELBRF specimens
subjected to cyclic quasi-static loading. Various seismic performance indicators, including stiffness,
ductility, strength, failure modes, and energy dissipation capacity, were evaluated. The results
demonstrate that incorporating quasi-elliptical braces into steel moment frame systems significantly
enhances seismic performance. Yielding of the quasi-elliptical braces delays column failure and enables
the structure to sustain considerable nonlinear deformations prior to collapse. In this system, yielding
initiates in the lower stories and progressively propagates to the upper stories, ultimately involving the
columns. These findings highlight the high efficiency of quasi-elliptic bracing systems in improving
structural resilience and seismic safety. Moreover, the response modification factor for QXBRFs was
calculated as 6.8.

Keywords: quasi-elliptic-braced steel moment frames; Response modification factor, Overstrength
factor, Finite element analysis, Hysteresis curves, Energy dissipation.
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