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Abstract: As an independent energy-dissipating component designed separately from the eccentrically braced steel frame, the
replaceable shear links not only confine the plastic deformation of the structure to the region of the energy-
dissipating links during large earthquakes, but also, more importantly, facilitate the repair of the structure after
the earthquake. In this paper, three scaled models of this steel frame structure were fabricated and unidirectional
shaking table tests were conducted to obtain the dynamic characteristics, plastic development and damage
mechanism of the structure, and the stress distribution, displacement response and acceleration response of the

model were analysed and studied. The results show that the specimen has good energy dissipation performance,
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and the sequential energy dissipation of shear links and buckling-restrained brace members makes the structure

have good seismic performance under earthquake. The maximum inter-story drift angle of the buckling-restrained

eccentrically braced steel frame specimen with replaceable shear links meets the requirements of the code, and it

has a good safety as well as strength reserve. The structural deformation is mainly dominated by shear

deformation, and the increase of shear force in each layer is relatively balanced, and it has excellent seismic

performance. The acceleration amplification factor of the multi-story structure can be reduced under large

earthquakes to effectively reduce the dynamic response of the structure.
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Table 1 Similarity relationship of main variables of specimens
A AR HAE 5 X EBF-1 X4 EBF-2 &4 EBF-3
XK E/mm S, 0.040 0.050 0.067
#AEZ/GPa Sg 1 1 1
ik B/ g S, 1.82 1.54 1.22
K % /MPa S, 1 1 1
% % /(kg-mm™) S, 12.70 12.99 13.01
Fi % /kg S, 1.02X10°° 1.62X10°° 3.25%X10°°
%454 /mm S, 0.040 0.050 0.067
WA /s S, 6.53 5.51 4.44
i JE/(mm-s™) S, 0.280 0.277 0.271
Bf i) /s S, 0.15 0.18 0.23
#2 HRIAGHILASH
Table 2 The geometric parameters of the scaled specimens
LR Loke A f R+ /mm
MAE R AR H12X10X0.9X0.9
AAE R R H10X8X0.9X0.9
XM EBF-1 T A R H7X5%0.9%0.9
Br B X 4 NARE 6>0.9
By Ry 3 AE 2 kAt 8% 0.9
AR R AE H20X20X0.9X0.9
ARAE 2 R H20X10X0.9X0.9
XM EBF-2 TEHEBRW AR R HI15X7X0.9X0.9
5 ot XA A E 7X0.9
By R A 2 R AF ®9X0.9
AR R A H30X30X0.9X0.9
MAER R H30X15X0.9X0.9
X4 EBF-3 TH BT e R & H25X15X0.9X0.9
Br B XA AARE 9X0.9
By &y X4 2 R A A ©10x<0.9
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Fig.2 Geometry and construction of specimens (unit:mm)
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Table 3 Steel performance parameters

S YA SRR 5 7 BEF E/MPa JE R 3% J f,/MPa MR 3E L f,/MPa bk Fe/%
AE R AE Q235 190 522 255 431 26.14
HER R Q235 190 432 253 428 26.05
By i b % 3 Q235 190 357 247 436 25.91
AR Q235 190 689 249 425 25.90
I — 190 500 251 430 26.00
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Fig.4 Time history curve of selected seismic wave
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Table 4 Test loading cases

Ih o RE wgy  EBFl EBF-2  EBF3
VY 3 A8 Aunnlg Aunl/g
1 El-Centro % 0.128 0.108 0.086
2 8E %18 Taft % 0.128 0.108 0.086
3 =29k 0.128 0.108 0.086
4 El-Centro 7% 0.256 0.217 0.172
5 9E %18 Taft % 0.256 0.217 0.172
6 =P 0.256 0.217 0.172
7 El-Centro 7% 0.365 0.309 0.245
8 8RBy Taft & 0.365 0.309 0.245
9 =P 0.365 0.309 0.245
10 El-Centro 7% 0.729 0.617 0.489
11 8EZEE Taft 0.729 0.617 0.489
12 29k 0.729 0.617 0.489
13 El-Centro 7% 1.129 0.955 0.757
14 9EFE Taft % 1.129 0.955 0.757
15 Z K 1.129 0.955 0.757
16 El-Centros&  1.821 1.541 1.221
17 1.0g Taft % 1.821 1.541 1.221
18 =2k 1.821 1.541 1.221
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Fig.9 Envelope value of floor displacements
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Fig. 10 Acceleration amplification coefficients of all specimens
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Fig. 11 The inter-story shear envelope value of all specimens
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