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OUT-OF-PLANE STABILITY ASSESSMENT OF BUCKLING RESTRAINED BRACES 
INCLUDING MOMENT TRANSFER CAPACITY AT RESTRAINER-END 

��� �*1���� �*2�����*3

Toru TAKEUCHI, Hitoshi OZAKI and Ryota MATSUI 

Buckling restrained braces (BRBs) are widely used in seismic regions as ductile seismic-resistant and energy dissipating structural members. One 

of the key limits of BRBs is overall flexural buckling, and they are required to exhibit stable hysteresis under cyclic axial loading with initial 

out-of-plane drifts simulating the bi-directional effects of a ground motion. However, many researches are indicating that there are risks of overall 

buckling caused by connection failure, before the BRB core yields. In this paper, 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 is carried out, and results are compared with the proposed index. 

Keywords: Buckling restrained brace, Connections, Cyclic loading, Buckling, Stability condition 
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MRL1.0S1H 90 1 0.02

MRL2.0S1 180 1 0.01

MRL2.0S2 180 2 0.02

MCL2.0S2 180 2 0.02

MRL1.0S1 90 1 0.02
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MRL1.0S1H 1080 266.0 5.81×1011 305.0 6.90×108 1.20×1012 2392 90 1380 1 416 506

MRL2.0S1 1080 266.8 5.81×1011 385.8 9.73×107 1.20×1012 2392 180 1200 1 416 596

MRL2.0S2 1080 266.8 5.81×1011 391.5 9.73×107 1.20×1012 2392 180 1200 2 416 596

MCL2.0S2 1080 269.7 7.14×1011 365.7 9.73×107 1.20×1012 2392 180 1200 2 416 596

MRL1.0S1 1080 266.8 5.81×1011 391.5 9.73×107 1.20×1012 2392 90 1380 1 416 506

MRL1.0S2 1080 266.8 5.81×1011 391.5 9.73×107 1.20×1012 2392 90 1380 2 416 506
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MRL1.0S1H 1880 11.4 695 431 0.00 None 818 1390 (452)
MRL2.0S1 1158 6.80 82 432 0.09 3.0%-12cycle 520 520 535
MRL2.0S2 1158 12.4 82 432 0.00 3.0%-2cycle 419 410 507
MCL2.0S2 1389 12.4 82 437 0.00 1.0%-2cycle 440 432 375
MRL1.0S1 1158 11.4 111 432 0.00 0.5%-1cycle 367 345 362
MRL1.0S2 1158 21.7 111 432 0.00 0.5%-1cycle 264 217 300
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MRL1.0S1H 2.46 2.97 2.46
MRL2.0S1 5.50 8.38 5.50
MRL2.0S2 6.56 8.56 6.56
MCL2.0S2 6.50 35.68 6.50
MRL1.0S1 6.78 4.28 4.28
MRL1.0S2 6.78 4.28 4.28
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