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STUDY ON HYSTERETIC MODEL AND SEISMIC PERFORMANCE OF
DAMPING ENERGY DISSPATION BRACE WITH SELF-CENTERING
CAPABILITY
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Abstract: On the basis of a traditional magnetorheological (MR) damper, a novel damping energy dissipation
brace with self-centering capability is developed. A restoring force calculation model, the improved double
Bouc-Wen model, is established to portray the hysteretic behaviors of the damping energy dissipation brace by
improving the traditional Bouc-Wen model, which is simulated in Simulink environment, and the simulation
results are compared with the finite element analysis results. The secondary development program of the
improved double Bouc-Wen model is carried out based on OpenSees platform, and using a 9-story benchmark
steel frame structure as a numerical example, the comparisons of the seismic performances between a structure
with the damping energy dissipation braces and a structure with buckling restrained braces (BRBs) are conducted.
The hysteretic curves obtained from the double Bouc-Wen model agree well with those obtained from the finite
element simulation, and the flag-shaped hysteretic behaviors of the brace can be accurately portrayed by the
proposed improved double Bouc-Wen model. The maximum interstory drift and residual deformation of a steel

Wik H . 2017-03-15; & H#H: 2017-09-08
HEWH: ERERREIEEIH (51578058); baiTh R EH# 3415 H (8172038)
WRIER: RE(1976—), F5, BRI, #¥%, L, 85, FEAREMHRESEH RS (E-mail: Ixu@bjtu.edu.cn).
A TW5(1989—), B, AN, Wit4, FEMNFLEMPEDFL(E-mail: 14121097 @bjtu.edu.cn);
WHAT(1992—), 5, BN, WA, EMNEEMPUES(E-mail: 15125896@bjtu.edu.cn);
Z=100Rk(1961—), T3, RN, KITEERses, W1, S, WHITREMIURDUR. wockihl 5 e M 7t (E-mail: zxli@tju.edu.cn).



40 €T %

¥

frame structure after earthquakes are effectively reduced, so that the structure with damping energy dissipation

brace exhibits a good recovery performance.
Key words:
deformation
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Fig.2 Behaviors of the damping energy dissipation brace
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AR T L 4l HE SR k2> 959% LA L | Lt BRB HEZL)8 /) 85%
DA b, B] WL B S ALRH JE FE RE SR AT LAR/N L 2R T R
SERTRARARTE, (E4EA RIGFrImT IR M.

(4) 5 BRB HEZLANAMELLAH LL, BHJE #ERE L 1%
HEZE (1) d5e K2 I3 218 73 7 UK 8.5% . 25.7%,
SE RS 2 IR E N B ORI, FaiRE SR 5 R T
X 6.6%.
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