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ABSTRACT: Buckling-Restrained-Braces (BRBs) are a relatively new seismic dissipating system, with comprehensive 

test databases not yet available. To incorporate BRBs in a commercial building, currently a peer review process is 

required. Generally structural designers require experimental testing to create evidence that proves each brace will 

perform as intended. Accredited uniaxial testing can cost $8-10k (USD) depending on testing demand resulting in limited 

availability of testing results for public use. This cost in combination with the confidential and proprietorial nature of 

commercial building and BRB designs, limits the engineering community’s current knowledge of best practise when 

incorporating BRBs in buildings. This paper presents the experimental test process and uniaxial results acquired from 

three commercially available BRB architypes that have been installed in medium to high-rise buildings. Each BRB 

followed the same generic concept and construction, this being a slender steel core, encased in a de-bonded grout tube 

confined by an outer steel hollow section. Specifically discussed is the testing methodology and how the commonly 

adopted details in section K3 of ANSI-341-80 [1] have been followed to collect and present cyclic test data. All three 

BRBs investigated met the acceptance criteria as stated in ANSI/AISC 341-10 Section K. Specifically, each BRB achieved 

the full loading protocol without core rupture or any signs of progressive reduction in load carrying capacity. They also 

exhibited stable, repeatable behaviour with positive incremental stiffness and no cycles occurred in which the 

compression force exceeded 1.3 times that of the tensile force.  

 

Furthermore, this paper proposes using an advanced Finite-Element-Analysis (FEA) strategy as a blueprint to ‘virtually 

test’ any BRB design in an array of loading scenarios to ease the inherent challenges of experimental testing, such as 

financial cost and limited data capture. The FEA results can supplement experimental testing in order to fully develop a 

comprehensive test database. The BRBs investigated in this paper serve to encompass a variety of BRB options currently 

available on the market, with braces differing in terms of size, connection type, geometric parameters and rated capacity. 

Consequently, the test data presented is ideal for validation of this FEA strategy as it provides a robust overview of the 

design space. Recent advances in non-linear FEA tools and computer technology have been utilized to enable realistic 

simulations of the BRB behavior with limited empirical data required. The FEA simulations replicated the physical test 

data all three BRB types.  

 

                                                           
1 D. Court-Patience, Department of Mechanical Engineering, University of Canterbury. Email: dan.court-

patience@pg.canterbury.ac.nz 
2 M. Garnich, Department of Mechanical Engineering, University of Canterbury. Email: mark.garnich@canterbury.ac.nz 
3 A. Lovisa, Simuserv New Zealand. Email: Amy.Lovisa@Simuserv.com 

 


