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Abstract: The unreasonable design of ends of buckling-restrained braces will cause premature fracture of weak components
easily. To avoid this phenomenon, a novel dual-tube buckling-restrained brace was proposed in this paper. Dual tubes
restrain the plates in the gap, and the front or back side of the upper and lower plates are welded to the outer surface
of the inner tube or the inner surface of the outer tube, making this type of brace has the same performance under
compression and tension. Four dual-tube buckling-restrained braces were manufactured in order to carry on a low-
cycle reversed loading test, studying the influences of plate arrangement and the number of energy dissipation parts on
hysteretic behavior of the braces. The failure mechanism, hysteretic behavior, ductility, stiffness degradation and
energy dissipation of the four braces under cyclic loading were researched. Meanwhile, numerical analysis on the
seismic behavior of the brace was performed. The experimental results indicated that the hysteretic curves of the
braces were full, and the energy dissipation capacity and deformation capacity were excellent. Under axial loading,

the specimen primarily dissipated energy through the plastic deformation of the energy dissipation plates. In the later
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loading stage, fracture of the energy dissipation plates occurred, leading to a loss of bearing capacity. During the

loading, the tubes remained elastic, but the local buckling occurred on the surfaces of the outer tubes. The bearing

capacity and stiffness of the brace increased with the increase of the number of energy dissipation parts. A finite

element model (FEM) of the brace was developed through ABAQUS. The FEM results agreed well with the test

results.
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Fig.1 Dual-tube buckling-restrained brace
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Fig.2 Geometric dimensions of specimens (unit: mm)
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Fig.4 Arrangement of displacement meters
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Fig. 17 Strain curves of specimens
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XA A,/mm A,/mm F./kN pi
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EDB-3 19.8 46.5 396.0 2.35
EDB-4 23.2 52.3 215.2 2.26
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Fig. 22 Comparison of deformation of energy dissipation plates between test and FE simulation (unit: MPa)
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