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Fig.1  The typical failure modes observed during the test
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Table 1 ~ Specimen sizes mm (unit: mm)

Specimen  Material of  Steel core Angle  Length of steel
number steel core b, Xt,, steel wXd core L,
Q-4 Q235-B 80x10 75%6 1310

®2 MEXEEERS (B :mm)

Table 2 The detailed dimensions of coupon test specimenmm

Unit: mm
Material t b B r l. l, ly a c
Q235-B 10 20 40 20 100 300 75 80 20
Q345 10 20 40 20 100 300 75 80 20
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Fig.4 The setup of the coupon test specimen
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Table 3 The mechanical properties of steel

Yield Ultimate

Material strength f| strength f, S, Elomgation
/MPa /MPa 1%
Q235B 281 461 1.63 31.9
Q345 371 520 1.40 30.9
F
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Fig.6  The definition of equivalent viscous damping
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Table 4  Calibrated model parameters of plasticity model

Chaboche model

E v T

Q b

200MPa 0.3

160MPa

65MPa 33

C C
02358 ' i :
132GPa 3300 60GPa
Prager model E v

Q345 206MPa 0.3

Y2 G, Y3 c, Ya
1000 8.84GPa 170 2.4GPa 20
o, C

374MPa 2.43GPa
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Fig.8 The finite elements meshing of the BRB components
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Fig.9 Graphical expression of loading protocol
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Fig.10  The comparisons of the hysteretic behavior
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Table 5 The comparisons of mechanical properties

Tu/kN /KN B

Parameters

Experiment 292 317 1.08
Simulation 294 313 1.06
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(a) ith
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S, Mises

(F#9: 75%)
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Table 6  Design parameters for Q-4 specimen

Design parameters  Initial imperfection of the core

Friction coefficient

Compactness ratio of i
Air gap Thickness of the casing

the core

0.655mm 0.1

Q-4

Imm 10 6mm
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Table 7 The comparisons of B

Imperfection

Omm 0.5mm 0.655mm Imm

amplitude

B

1.061 1.045 1.044 1.023
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Table 8 The comparisons of B

Friction
0.1 0.2 0.3 0.4

coefficient

B 0.873 1.045 1.103 1.157 1.193
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STUDY OF THE NEW-TYPE ALL-STEEL BUCKLING
RESTRAINED BRACES *

Jiang Tao'®  Dai Junwu'*  Yang Yongqiang'? Bai Wen'”
(L.Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)
(2.Key Laboratory of Earthquake Engineering and Engineering Vibration of China Earthquake Administration ,
Harbin 150080, China)

Abstract The rectangle core plate of all-steel buckling-restrained braces (BRBs) usually exhibit obvious local buck-
ling, due to the lack of longitudinal restraint from the encasing tube. To eliminate the undesirable effects, a novel steel
BRB is proposed. In this new-type steel BRB, two T-shaped steels are adopted as the minor restraint elements to restrain
the core plate instead of the infilled concrete or mortar. In order to reproduce the behavior of the BRB, the finite element
model is established using Abaqus software, and validation of the model is done through comparing the experimental re-
sults with the simulated results. The comparison results demonstrate that the finite element model could be used for the
further parameter study on the all-steel BRBs. Finally, the parameter study of factors, including the initial defects, the
friction coefficient and the gap between the steel core and the outer sleeve, the width-to-thickness ratio of the steel core
and the thickness of the outer angle steel, shows that the well-configured all-steel buckling restrained braces could have

many advantages and exhibit desirable seismic performance.

Key words all-steel buckling restrained braces, T-shaped steels, finite element models, parameter study
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