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The results of this study outline as follows. (1) The beam-to-column welded
connections with knee braces including buckling-restrained round steel bar dampers were
investigated. Loading tests and finite element analyses revealed that the proposed system can spread

the plasticity region at beam-ends. (2) The spine frame systems with buckling-restrained round
steel dampers located between the column flanges were investigated. Cyclic loading tests revealed
the hysteretic behavior and sufficient performance as energy dissipating devices. (3)
Buckling-restrained braces using multiple round steel bar cores were investigated. This type of the
brace enlarges the applicable range of the round steel bar core braces. Loading tests demonstrated
the good performance of the proposed brace.
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