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Comparative analysis of seismic performance of concrete shear walls
reinforced with steel bars and BFRP bars
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Beijing 100124, China)

Abstract: The seismic performance tests of reinforced concrete (RC) shear walls and BFRP bars reinforced concrete (BFRP-RC) shear walls
with different horizontal reinforcement ratios (0.25% and 0.50%) were carried out to explore the similarities and differences in seismic
performance between RC and BFRP-RC shear walls. And the horizontal reinforcement ratio was expanded to 0% and 1.00% in meso-scale
numerical simulation. The influence of reinforced materials type on the seismic performance of shear walls was discussed, and the shear
capacity, deformation capacity, energy dissipation capacity, stiffness and recovery performance of RC and BFRP-RC shear walls were
compared. The test results show that the shear failure and compressive shear failure occurred respectively in the shear walls with horizontal
reinforcement ratios of 0%~0.25% and 0.50%~1.00% under horizontal cyclic load. The horizontal reinforcement ratio has the same effect on the
failure mode, shear capacity, deformation capacity and energy dissipation capacity of RC shear wall and BFRP-RC shear wall; that is,
increasing the horizontal reinforcement ratio can enhance the seismic performance of shear walls. However, the seismic performance of RC
and BFRP-RC shear walls is different. Under the two horizontal reinforcement ratios, the shear capacity of the BFRP-RC shear wall is about
74%~78% of that of the RC shear wall, the deformation capacity is about 47%~84%, and the initial stiffness is about 77%~84%. Because the
BFRP bar is always in the elastic deformation stage during loading, the recoverability of the BFRP-RC shear wall is significantly stronger than
that of the RC shear wall. When the horizontal reinforcement ratio is 0.25% and 0.50%, the residual deformation of BFRP-RC shear walls is
62% and 13% of that of RC shear walls, respectively. The recoverability of the BFRP-RC shear wall is more in line with the requirement of

recoverable functional aseismic structure in practical engineering.
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Tab.1 Design parameters of specimens

Np

R IRBCAT

W (LxHxT)/mm’ KT [ S NN
M 3-0.25% 1800x1800%240 $10@260 d10@100 618
HA-0.50% 1800x1800x240 $10@130 $10@100 618
BFRPj-0.25% 1800x 1800240 $10@260 $10@100 618
BFRP#-0.50% 1800% 1800240 $10@130 $10@100 618

7E: 210(010)@260 7 XA A2 10 mmAYHRBA0OS A (142410 mmiWBFRPAR ), [61# 4260 mm.
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Fig.1 Dimension and detailing of shear wall specimens(Unit: mm)
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AE, T ZALHE: I BE L A 7 AP SR E  53.25 MPa,
il 0> BU R 3R B 50.9 MPa, BF 2P hr 58 Ry 5.55
MPa, §L £l 42.26 GPa.
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Tab.2 Mechanical properties of steel bar

HAD/ mm JERGRES/MPa W BR5RES/MPa  #MA i E/GPa

10 435 630 208
14 494 674 221
25 458 636 182

%3 BFRP #5138k

Tab.3 Mechanical properties of BFRP bar
HAD/mm PRI £/ MPa SRR E/GPa

10 784 56.2

14 770 51.5

25 825 48.0

R4 BELHFHER
Tab.4 Mechanical properties of concrete
HLCUE SEHTRGUER BFRUhL SRPEAS
SRS /MPa  SREEf,/MPa  SREEf/MPa E/GPa
50.9 53.25 5.55 42.26
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(b) Layout of displacement meters
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Fig.2 Loading devices and layout of displacement meters
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Fig.3 Loading system
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Fig. 4 Schematic diagram of 2D meso-scale model of shear wall
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Tab.5 Mechanical parameters of meso-components of concrete

YN 53 PiESR & /MPa BERT5H E/MPa WL RE/(J-m ™) AR /GPa EL/N A kAR
B — — — 470 0.2 -
IR LT 53.25 5,55 50 4226 0.2 18
S E X °40.0 *4.16 °30 °31.70 0.2 15

TE: A o Bk B A SO A b B BUR R R EIRE TS WA O EUR ST T YILMAZ M IR ; A A

“d” B EE S % T NADERI %™ 5% .
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Fig. 6 Model validation
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Fig. 7 Final failure modes of shear walls
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