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Buckling restrained braces (BRBs) are widely used in seismic regions as ductile
seismic-resistant and energy dissipating structural members. On the other hand, the risk
of overall flexural buckling under cyclic axial loading with initial out-of-plane drifts
simulating the bi-directional effects of a ground motion has been pointed out. This is based
on the assumption that in-plane and out-of-plane peak response deformation in BRBs can
occur at the same time. So first, time history response analysis is performed under
bi-directional earthquake ground motions for the steel structure where BRBs were arranged
in various layouts. Based on these studies, the conditions where in-plane and out-of-plane
peak response deformation in BRBs can occur at the same time is researched and discussed.
Next, the stability conditions of BRBs including their various connection conditions and
initial out-of-plane drift are discussed and a unified simple equation set for securing the
BRB stability is proposed. Moreover a series of cyclic loading tests with initial
out-of-plane drifts for BRB using a mortar-filled steel tube restrainer, double web H type
BRB and pin-ended tube-in-tube BRB is carried out, and results are compared with the
proposed index. The actual ranges of each index that make up this series of formula are
not clear for practical engineers. These index values are clarified by carrying out the
research studies of various BRBs and their connections that have been used in actual
design. Based on these results, a simple method that can evaluate the out-of-plane
stability condition of BRBs with various connection conditions is proposed. So far discussion,
the proposed equation set is only valid for symmetrical end conditions, limiting application to the single
diagonal configuration. Therefore, the equation set is extended to BRBs with asymmetric end
conditions, such as the chevron configuration. Finally, the stable design of high capacity BRBs used in
high-rise buildings is carried out by using the proposed evaluation method and it is presented the

usefulness of the present study.
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