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ABSTRACT

In recent years, researchers have mainly evaluated the seismic behavior of the innovative elliptic bracing
system only for single-span single-story configurations. Although several numerical studies have
investigated multi-story configurations, the lack of experimental data has raised concerns regarding the
reliability of these numerical results. To address this research gap, this study experimentally evaluates
the seismic performance of multi-story steel moment frames equipped with elliptic braces. The main
contribution of this research is the provision of laboratory test data for multi-story systems, which can
be used for validating numerical models and investigating their seismic characteristics. In this study,
experimental tests are conducted to examine the cyclic behavior and to evaluate parameters such as
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strength, ductility, stiffness, energy dissipation capacity, seismic performance, and failure modes of
multi-story specimens. For this purpose, a quasi-static cyclic loading test was performed on a single-
span single-story steel moment frame equipped with elliptic braces at a one-sixth scale. The
experimental results indicate that yielding of the elliptical braces delays the failure of columns adjacent
to the braces and allows the system to sustain significant nonlinear deformations up to the final failure
stage. The response modification factor of steel moment frames equipped with elliptic braces was
obtained as 7.3. Symmetric hysteretic behavior, high energy dissipation capacity, adequate stiffness,
and enhanced ductility compared to conventional systems are identified as the main advantages of the
proposed system.

Keywords: Elliptic-braced steel moment frames; Seismic performance factors; Hysteresis curve;
Energy dissipation; Finite element analysis.
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