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Analysis of hysteresis behavior of short-yielding-section
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Abstract: The paper, the short-yielding-section buckling-restrained brace (SC-BRB) is proposed to solve the
difficulty of brace replacement due to excessive deformation and large residual inter-layer drift of steel frames under
extreme seismic loading. Finite element method is applied to study the hysteresis behavior of buckling-restrained
braces with different yielding section lengths. The influence of key parameters on the brace is analyzed. The results
demonstrate that the yielding section length has a great influence on the hysteresis performance of BRB. After
decrease of the concentration factor a, BRB can enter the plastic energy consumption stage earlier,at the same time
can have higher energy consumption efficiency, but SC-BRB has poor low-cycle fatigue performance; SC-BRB has
sufficient energy consumption capacity. The amount of steel used for external restraint can be reduced with the
larger ratio of width to thickness in the core plate. However, low cycle fatigue performance and ductility of the core
can be ineffective if the ratio of width to thickness is extreme. It is suggested that the ratio of width to thickness is
no more than 15. Tt is also recommended that the shortest external restraint length is 1/2 of the total brace length
to avoid the large stress intensity in the brace. Finally, since the friction has a significant effect on the performance
of SC-BRB. Unbounded materials with friction coefficient less than 0. 1 may be selected between the BRB core plate
and the outer restraint.

Key words: SC-BRB; hysteresis performance; ratio of width to thickness; external constraint length; finite element
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