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Abstract: In order to improve the energy dissipation capacity of buckling-retained brace (BRB) under small deformation, a new
type of two-stage yielding buckling-restrained brace is proposed. In this system, shear-plate steel yielding dampers are
connected in parallel to the BRB out of the tube of BRB, which can be called SD-BRB.In the small deformation
stage, the shear-plate steel yielding damper yields to dissipate energy. As the deformation increases, the BRB enters
the yield stage, thereby achieving the goal of two-stage yielding. Through comparative tests between BRB and SD-
BRB, it was found that the energy dissipation capacity of SD-BRB increased by 2.4 times during the small
deformation stage. Based on the experimental results, finite element analysis models were established to study the
effect of the ratio of yield bearing capacity between steel yielding damper and BRB, as well as the axial stiffness of

steel tube, on the energy dissipation capacity of SD-BRB. The results indicate that when the yield bearing capacity
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ratio is between 0.05 and 0.10, and the axial stiffness of steel tube is 2.5 to 3.0 times that of the elastic stiffness of the

steel yielding damper, the SD-BRB exhibits superior energy dissipation capacity during the small deformation stage.

Based on the structural characteristics and results of experiments and finite element analysis, a mechanical model and

practical design method for SD-BRB are proposed.

Keywords: steel yielding damper;

performance; practical design method
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Fig. 2 Design drawing of specimens (unit: mm)

®1 RHGEEERITSH

Table 1 Main design parameters of the specimens

- S FE Ak A .
A FHE RREX SwmE®wm/ R FE AR AR
i ¥/mm A&/mm mmXmm > =
mm X mm
BRB 2770 1 586 158 X 20 — —
SD-BRB 2770 1 586 158 X 20 19X 6 8

R2 RN N FMEREIER
Table 2 Mechanical properties of steel in energy-

dissipating parts

PRETI WE/ RIRERE/ RERE/ WS

N mm MPa MPa ¥ %/%
Q3558 20 348 446 27
Q2358 6 276 389 32

(2) FE AR L 0 3% 7 B A (DU JE) A ) B g 0 AR R
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(3) FE U T 34 4 B A (O &) A ) B[] By AR
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between test and finite element results
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