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Analytical study of various gusset connection with buckling
restrained brace (BRB) in steel frame under cyclic load
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Abstract

Buckling Restrained Brace (BRB) is one of the most used seismic
upgrading methods, especially in steel construction, due to its low
economic cost, and its distinctive and symmetrical behavior on tension
and pressure, the idea of using it was as a result of the great degradation
in the hardness and resistance of the traditional brace element (TB)
when it subjected to pressure.

This search aims to conduct an analytical study to investigate the
dynamic behavior of the BRB with different gusset connections, with
different areas of the steel core and with as well as different yielding
stress of the core under the influence of cyclic loads, and it also aims to
study the effect of adding the BRB to the steel frames under the
influence of seismic loads.

The finite element method FEM within Abaqus 6.14 software in
addition to programming language Python in order to get a model
matching the reality, Origin 2018 program was also used to calculate
the area of the hysterical loops accurately.

This research showed the effect of changing the dimensions of the steel
core, as well as the yielding stress of the core (Fy) on the dynamic
behavior of the BRB, when the dimensions of the steel core increase,
the hardness and the amount of dissipated energy increase, while the
increasing in the yielding stress of the steel core correspond to
decreasing in the hardness values, and increasing in the dissipated
energy, the research demonstrated the importance of buckling
restrained brace (BRB) in improving the seismic behavior of steel
frames, and increasing their resistance, and reducing their displacement
compared to steel frames, as well as their great effectiveness in reducing
the response to normal stresses, which it means protect the steel
structures equipped with this type of bracing from total collapse when
subjected to seismic loads.

Keywords: Buckling Restrained Brace (BRB), Traditional Brace
(TBF), Performance factors of BRB (w«[), Steel Core Area, Hysteresis
loops, Seismic Analysis, Finite Element Method (FEM)
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