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Abstract: In order to solve the problem that traditional buckling-restrained braces do not dissipate
energy under minor earthquakes, a novel double-yield buckling-restrained brace (DYBRB) with two-
stage energy dissipation capability has been proposed. The brace yields energy dissipation and provides
stiffness for the structure under minor earthquakes, while demonstrating better energy dissipation capac-
ity under moderate to strong earthquakes. By analyzing the structural characteristics of the DYBRB, the
working mechanism of this brace was obtained, the theoretical formulas for the double-yield displace-
ment ratio and the yield bearing capacity ratio of the brace were deduced, and the main parameters affect-
ing its design were identified. The DYBRB numerical model was established by ABAQUS, and its seis-
mic performance was verified from three aspects: energy dissipation capacity, bearing capacity unbal-
ance characteristics, and plastic deformation capacity. The research results showed that the DYBRB's
hysteresis curve was stable, full, and symmetrical in tension and compression. The DYBRB exhibited
good double-yield energy dissipation characteristics and plastic deformation capacity, enabling multi-
level energy dissipation under different levels of earthquake action.

Keywords: buckling-restrained brace; double-stage yielding; double-yield displacement ratio; double-

yield bearing capacity ratio; hysteresis curve; plastic deformation
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Fig.3 Force-displacement curves of DYBRB
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Table 2 Design parameters of braces

ZHERA f,IMPa f,/MPa L Lo Al/z A

2
mm mm mm mm~

DYBRB- 1 128 235 613 841 1000 2000

BRB- | 235 235 841 841 1202 1202
DYBRB-1I 128 345 613 841 1500 2000
BRB-1I 345 345 841 841 1280 1280
DYBRB-I 128 235 1226 1682 1000 2000
BRB-1I 235 235 1682 1682 1202 1202
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Fig. 8 Hysteresis curves and skeleton curves of braces
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Table 3 Ductility coefficients and cumulative plastic deformation

parameters of braces

SRS o, /mm 5, /mm 12 A /mm D,
DYBRB- 1| 0.43 20 46.51 0.43 456.28
BRB- 1 1.20 20 16.67 1.20 148.09
DYBRB-1I 0.43 20 46.51 0.43 456.28
BRB-1I 1.55 20 12.90 1.55 110.14
DYBRB-1I 0.86 40 46.51 0.86 456.28
BRB-1I 2.40 40 16.67 2.40 148.09
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