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Finite Element Analysis of Perforating Triple-Steel
Tube Buckling-Restrained Brace
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Abstract: The perforating triple-steel tube buckling-restrained brace is an energy damping device with
the good performance. The structure of the triple-steel tube buckling-restrained hrace is introduced in this
paper. In order to research the carrying capacity and hysteretic energy performance of the perforating tri:
ple-steel tube buckling-restrained brace for different perforating types and gaps, ten different perforating
types and sizes are designed lo carry out a FEM analysis with softwares ANSYS and ABAQUS. The perfo-
rating triple-steel tube buckling-restrained brace shows a stable hysteretic function and higher energy dis-
sipation capacity, with the yielding point in the setting area. The perforating form and size influence the
functions of the perforating triple-steel tube buckling-restrained brace. The “confinement” effect of per-
forating triple-steel tube buckling-restrained brace is significantly lower than that of traditional triple-steel
tube buckling-restrained brace. The carrying capacity of BRB does not reduce when the gap is not zero.
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Fig. 1 The structure of perforating triple-steel tube BRB
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Table 1  Design parameters of the core tube

B FRIERX 28vmm . FUTEME/mm
BRBK -1  K4&FL R=2, L=6 Z =280
BRBK -2 I E R=2 Z =280
BRBK -3  #EfL. =4, b=2 7 =280

BRBK -4 SHK&FL R=2, L=6 Z, =200, Z, =300
BRBK -5 — — —

BRBK -6  4%flL R=2, L=20 Z =280
BRBK -7  £4FL R=2, L=50 Z =280
BRBK -8  K4%&flL. R=2, L=80 Z =280
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Fig.2  Hysteretic curve of BRB
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