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The global buckling of conventional braced frames within steel structures is observed during cyclic or earthquake loading. However, recent studies have shown that the premature fracture would occur in the braces due to loss of strength and local buckling which may lead to instabilities in the braced frames. Also, the unsymmetrical and unstable response of conventional braces in tension and compression in special concentrically braced frames leads to the generation of unbalanced loads in the intersected girders and causes additional loads on connections. Various configurations were developed to prevent the buckling of the braces in compression such as buckling restrained braces (BRB) in which continuous lateral support is provided by adding a steel case and mortar around the brace section. In a recently improved configuration, Buckling Controlled Braces (BCB) that utilizes a structural steel Tube-in-Tube (TinT) brace, have shown a stable and symmetrical hysteresis under cyclic loadings with higher energy dissipation capacity. In this type of braces an outer tube section, which does not contribute to load-carrying capacity of the brace, limits the buckling of the inner tube to delay the fracture of the brace under cyclic loadings. The objective of this study is to present a developed finite element model to investigate the various key parameters that affect the response of BCBs. The FE models were compared with experimental results and were validated. Key modeling parameters such as cyclic loading, effect of contact between the two sections, nonlinearity and strength loss of steel material and material models were considered to create an accurate simulation of the Buckling Controlled Braces.  
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