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Evaluating of the efficacy of zipper columns in seismic retrofitting of
chevron braces according to ASCE-41

*Naghmeh Haji Mohammad Yazdi', Shapour Tahouni?

Abstract

Among steel structures, concentrically braced frames are known as one of
the common systems to economically control the lateral displacement of the
structure, due to the high stiffness. Chevron braces are considered to provide
more openness. Researches have shown that in severe earthquakes, the
buckling of the compression-brace in the Chevron braces, causes the
formation of a soft story and a mechanism in the beam, by creating an
unbalanced vertical force in the mid-span of the connecting beam. Therefore
excessive deformation results in instability and early failure of the structure.
That's why the design codes have changed and tried to fix this problem with
larger connecting beams. There are still structures that are not based on new
rules and need seismic retrofitting. So a suitable solution to enhance the
performance of the structure should be found. One of the new and effective
systems to transfer unbalanced vertical force is suspended zipper braced
frame. In recent years, some studies used this system to improve seismic
retrofitting. In this research, the effectiveness of this retrofitting method and
the evaluation of the elements in accordance with the ASCE41-13 Regulation
is investigated. For this purpose, two structures of five and fifteen stories
with Chevron braces, and without considering the above-mentioned point,
have been designed and evaluated. The retrofitting was carried out using this
method. Finally, by re-examining these frames, the total capacity of the
structure has been increased and the energy dissipation has been distributed
in the stories with more number of buckled braces. However, the presented
design method for suspended zipper bracing is weak. Columns in braced-
spans in the lower stories, which are evaluated with the force-control
approach, do not have enough capacity against the imposed forces and
should have a larger section than the one specified in the design method.
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