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ABSTRACT ARTICLE INFO
Today, Buckling-Restrained Braces (BRB’s) are considered as lateral load- Receive Date: 29 June 2020
bearing systems due to their non-buckling in compression. But these braces also Revise Date: 21 July 2020
have disadvantages. Among these disadvantages is the creation of permanent Accept Date: 27 July 2020

deformation in the structure after the end of loading and also the costly
replacement of these members after the failure and current of the steel core of

these braces. Therefore, the use of Shape Memory Alloys (SMA’s) in BRB Keywords:

systems, given the specific characteristics of these alloys, can be an effective step Buckling Restrained Brace
in improving seismic responses. In this paper, seismic behavior of frames with Shape Memory alloy
BRB’s and the effect of utilizing SMA’s were studied. Then, three 2D-frames with Incremental Dynamic Analysis

6 and 12 story were utilized. The OpenSees software used for the nonlinear time Far-Fault Earthquake Record
history analysis of frames. The BRB’s considered in two cases, with and without FEMA P695 Guideline
SMA’s. For development of fragility curves, according to FEMA P695 seven Resilience

strong ground motion records was utilized. Incremental Dynamic Analysis (IDA)

procedure was utilized to achieve probability of frame collapse. The results show

that the collapsing capacity of BRB frames equipped with SMA’s is higher than

that of the BRB frames. As an example, at the 50% probability level, the collapse

capacity of a 12-story frame with a BRB equipped with SMA is 30% higher than

that of a frame with BRB. The results also show that in 6-story frames for

different spectral accelerations, the BRB system equipped with SMA compared to

the BRB can reduce the probability of collapse by 28%. Using SMA'’s in these

building systems can reduce the cost of restoring and recovering of damaged

systems and make the more resilient building system.
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