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Seismic Design and Performance Evaluation Method for Buckling Re-
strained Brace Frame based on E—u Model
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(State Key Laboratory of Costal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Multiple nonlinear dynamic history analyses should be performed during seismic and retrofit
design of steel concentrically braced frames (CBFs) replaced with buckling restrained braces (BRBs)
in order to obtain the strength and stiffness of BRBs. To avoid the iterative nonlinear dynamic analy-
sis, the ductile demand spectra of the single-degree-of-freedom CBFs and the buckling restrained
brace frames (BRBFs) with different reserve parameters were firstly calculated; then the relation be-
tween equivalent energy (E) and ductility demand (x) of BRBFs under the condition that the ductility
demand meets the requirements of seismic demand, namely E-x model, was presented. Based on this
model, a novel method for seismic reinforcing design and simplified evaluation of the BRBFs was pro-
posed. The method was applied to a 6-story braced-frame structure retrofit project and the result
showed that the method proposed in this paper is accurate and applicable in design.
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Fig.1 The force-deformation response of BRBF system
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Table 3 Results of the equivalent single degree of freedom architecture of BRBF
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Fig.8 Time history curves of CBF and BRBFs
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