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Experiments of Restrainers Utilized for Buckling-Restrained Braces for Environmental Impact Reduction
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Abstract
This paper examines the effectiveness of alkali-activated materials (AAMs) as infilled material for

restrainers in buckling-restrained braces (BRBs) to reduce environmental impact. Cyclic loading tests were

conducted to evaluate AAMs and sandy soil as eco-friendly alternatives in BRBs. The results showed that
while AAMs exhibited lower stiffness than mortar, they effectively prevented local bulging failure when

their compressive strength was sufficiently high. In contrast, sandy soil did not enhance torsional stiffness
and failed to prevent local bulging failure. Additionally, an alternative model was proposed to predict the

local bulging failure in BRBs to account for the impact of the infilled materials’ compressive strength.

Keywords: Buckling-restrained braces, Plastic deformation capacity, Local bulging failure, Alkali-
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