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ABSTRACT 

 

 

 

The suspended zipper-braced frame (SZBF) is a modified version of inverted V braced 

frame in which zipper struts are added between the brace locations at the mid-span of floor 

beams and a hat truss is added between top floor to transfer the unbalanced vertical forces 

induced by brace buckling into the upper floors. Two reference steel braced frames, 3 

storey (low rise) and 9 story ( mid-rise) SAC model buildings, designed for the Los 

Angeles area are analyzed and the seismic performance of the structures with the 

conventional steel bracing (SZBF and chevron braced frame) are investigated and 

compared with the Shape Memory Alloys (SMA) SZBF. In this study, a 2-D finite 

element (FE) analysis of the SZBF is carried out in order to assess the seismic 

performance of the SZBF by exploiting the super elastic (SE) behavior of SMA. The 

nonlinearities of both geometric and material aspects are included in the FE models. 

Nonlinear static pushover analyses and incremental dynamic analyses under 20 earthquake 

excitations have been conducted. Results obtained from the analyses confirm the 

suitability of SMA braces to improve the seismic performance of SMA SZBFs to help 

achieve performance-based design objectives for steel buildings in high seismic zones by 

uniformly distributing inter-storey drift ratios over the height of the building and thus 

reducing the vulnerability of failure due to soft storey mechanism. 
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