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Abstract: An assembled
restrained brace (ASC-RBB) was proposed, and its

self-centering buckling-
working mechanism and hysteretic behavior were

theoretically analyzed. Furthermore, finite element
models were established to investigate the hysteretic
behavior of ASC-BRB, and to study the influence of key
structural parameters on its hysteretic performance. The
results show that the theoretically-derived restoring force
model can effectively describe the hysteretic
characteristics of ASC-BRB, and the theoretical results
are in good agreement with the finite element results.
After the combined disc springs being fully compressed,

the stiffness of ASC-BRB increases significantly, which
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can prevent the rapid increment of the stratified
deformation and reduce the deformation concentration of
structures under strong earthquakes. When designing ASC-
BRB,

appropriately selected so that the brace can exhibit an

the key structural parameters need to be
appreciable deformation capacity, energy dissipation,
and self-centering ability, and effectively reduce the
deformation concentration of structures under strong

earthquakes.

Key words: self-centering buckling-restrained brace;
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Tab.3 Simulation and theoretical values of key parameters of SC system

P/ P P/

Ka/(kN* Kg/( kN Kg/(kN- P,/ P/

P,/ K./(kN: Keo/(kN: K/(kN-

kN kN kN mm ) mm ) mm ) kN kN kN mm ') mm ') mm~!)
REUE  199.85 320.24 995.60 2931.74  6.84 54.70  199.34 327.14 937.99 2682.26 6.79 51. 56
M 200.00 320.06 1037.26 3911.35  6.86 56.03  200.00 320.82 986.93 3428.33 6.81 52.98
R/ —0.08 —0.06 4.02 —25.05 —0.29  —2.37 0.33 —1.97 4.96 —21.76  —0.29  —2.68
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Fig. 9 Curve of stress of steel strand-brace dis-

placement
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Fig. 10 Comparison of finite element and theoreti-
cal hysteretic behavior of ASC-BRB
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Tab.4 Simulation and theoretical values of key parameters of ASC-BRB
Ki/(kN- K,/( kN- K;/(kN- K,/(kN-
KHBH F./kN F,/kN F./kN Fo/ kKN ' o/ ’ !

mm ') mm ') mm ') mm ')

UL 204. 81 344.17 518.87 1237.21 3014.47 91.66 9.43 57.24

PR (E 200. 00 349. 09 498. 24 1259.94 3995. 44 90. 95 9.38 58. 55

2/ % 2.41 —1.41 4.14 —1.80 —24.55 0.78 0.53 —2.24
4 SEH R 4 BN A WA RFERE LS TEE ,
TN LK T, FEED IR N LA TR

4.1 BESIRE

47T ASC-BRB & 8, 75 % JEA RIS 55067
T PERE R R . FE 3. 3 T BE AR
JEAN LR T J7 FERE P T R AR 2 2R T A R
X A B A A B BRI ASC-BRB ¥ 811 e (1) 5%
M), 3 57 13 4 BROCAE AL, HLAAK & S 803 5.

12, DS AR R MEFEXT A 4% W40T200D15DS10 Ky
FEYEARGIRY | AR R A A S I L 6.

E SCIRBE LG B NN Tk )1 S AR RE N E R R
Z HaR A1 0 L AH, B
o T,
B= P (28)
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Tab.5 Parametric analysis models of ASC-BRB
P . . . o
. B P/ SABI/N KA/ MR
5 £
0 W40T200D15DS10 40 X6 200 15.2 10 0.99
1 W40T150D15DS10 40X6 150 15.2 10 0.74
2 W40T250D15DS10 40X 6 250 15.2 10 1.24
3 W40T300D15DS10 40X6 300 15.2 10 1.49
4 W25T200D15DS10 25X6 200 15.2 10 1.43
5 W55T200D15DS10 55X 6 200 15.2 10 0.65
6 W70T200D15DS10 70 X6 200 15.2 10 0. 50
7 W40T200D12DS10 40X6 200 12.7 10 0.99
8 W40T200D17DS10 40 X6 200 17.8 10 0.99
9 W40T200D21DS10 40X6 200 21.6 10 0.99
10 W40T200D15DS 6 40X6 200 15.2 6 0.99
11 W40T200D15DS14 40X 6 200 15.2 14 0.99
12 W40T200D15DS18 40X 6 200 15.2 18 0.99
6 EpERESIERERE A BN B A 52 o 4 AR5 B LE B 43 i)
Tab. 6 Elastic stiffness of each component of H0.74.0.99.1. 24 F1 1. 49, 5% f%{ﬂ B9k 6. 37
. -1
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Fig. 11 Influence of pretension of steel strands
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Tab. 7 Parametric analysis results of ASC-BRB

FEAY
e Bk K, Fu Fy Fy Fo K, K, K K,
0 W40T200D15DS10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1 W40T150D15DS10 1.00 0.76 0.87 1.01 1.00 1.00 1.00 1.00 1.00
2 W40T250D15DS10 1.00 1.25 1.16 0.98 1.05 1.00 1.00 1.00 1.00
3 W40T300D15DS10 1.00 1.49 1.31 0.93 1.04 1.00 1.00 1.00 1.00
4 W25T200D15DS10 0.64 1.00 0.87 0.86 0.95 0.99 0.67 0. 86 0.99
5 W55T200D15DS10 1.34 1.01 1.16 1.15 1.09 1.01 1.32 1.09 1.01
6 W70T200D15DS10 1.73 1.02 1.37 1.30 1.14 1.02 1.68 1.32 1.02
7 W40T200D12DS10 0.72 1.01 1.02 1.00 0.72 1.00 1.00 0.96 0.72
8 W40T200D17DS10 1.35 1.01 1.05 1.01 1.26 1.00 1.00 1.04 1.35
9 W40T200D21DS10 1.85 1.01 1.05 1.02 1.59 1.00 1.01 1.05 1.85
10 W40T200D15DS 6 1.67 1.00 1.05 0.99 0.98 1.00 1.04 1.61 1.04
11 W40T200D15DS14 0.71 1.00 1.00 1.01 1.00 1.00 0.98 0.79 0.92
12 W40T200D15DS18 0. 56 1.00 1.03 1.02 1.00 1.00 0.97 0.60 0.88
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Fig. 12 Influence of area of core plates
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Fig. 13 Influence of area of steel strands
WAET RS, T EWN R 1 50E, M 44. 24 mm B IE AR XA 8, i AT RS A I fE
SR RRIN S A 4. 500) o PIAE KBTI, TRt TS F Y 2 [R) 22 1 4R Ao SRBAS B Rl

1 600 1 600 1 600 1 600
1200 1200 1200 1200
800 800 800 800
Z 400 Z 400 Z 400 Z 400
~ 0 ~ 0 ~ 0 ~ 0
~ —400 & =400 &~ =400 & —400
=800 =800 =800 =800
-1200 -1200 -1200 -1200

-1 600 | | I 1 ) -1 600 ! 1 1 | ) -1 600 ! I 1 ! ) -1 600 | 1 I | J

=50 =30 -10 10 30 50 =50 =30 -10 10 30 50 =50 =30 =10 10 30 50 =50 =30 -10 10 30 50
0 /mm 6 /mm 6 /mm 6 /mm
a W40T200D15DS6 b W40T200D15DS10 ¢ W40T200D15DS14 d W40T200D15DS18

E14 HENESHEBHZ

Fig. 14 Influence of groups of disc springs in series
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