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Experimental analysis of the self-centering performance of shear walls
reinforced by CFRP and steel bars
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(1. School of Civil Engineering , Zhengzhou University , Zhengzhou 450001, P. R. China;
2 Architectural Design and Research Institute of Henan Province Co. LTD ,Zhengzhou 450000, P. R. China)

Abstract: One shear wall totally reinforced with steel bars and the other four shear walls partly or totally
reinforced by CFRP bars in the longitudinal direction were tested under the reversed cyclic loading. Based
on the analysis of the crack width, crack distribution and lateral deformation of the five shear walls, the
influence rules of the reinforcement methods of partly or totally reinforced by CFRP bars on the self-
centering performance such as residual crack and residual deformation of reinforced concrete shear walls
were researched. The results showed that the crack loads of the shear walls with CFRP bars were lower
than that of reinforced concrete shear wall. The shear walls with CFRP bars had more cracks and more
extensive crack distribution. The maximum crack widths, residual crack widths and residual deformations

decreased by 60% ., 70%, and 90% , respectively, which indicated the shear walls reinforced by CFRP bars
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had excellent self-centering performance.

Keywords: shear wall; CFRP bar;self-centering;crack width;residual crack;residual deformation
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Fig.2 Test setup of the wall specimens
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Dimension and details of reinforcement configuration
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Table 1 Mechanical properties of concrete

S RFLE SO PR SL T R B R S A5
SREE foo/MPa  BREE f./MPa  SREE f(/MPa E./MPa
56.75 43,47 3.4 4.52X10*
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399 B A By A A5 A CEFRP Ay 47 B 4 ik
%o ARG A2 B AR08 10 mm #Y HRB400
PN A E AR 10 mm By CFRP . HAA 5 5 L
*®2,

£ 2 5T CFRP £ L5 2 54R
Table 2 Mechanical properties of steel and CFRP bars

A/ EIRE ORI MK [IRER

mm  JE/MPa 3RfE/MPa /%  i/MPa
HRB400 10 424 658 30 2.24X10°
CFRP 10 1102 9.7X10*
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Fig. 3 The crack mode of shear wall
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Table 3 Cracking load of the specimens

K5 FF g 2/ kN
RCSW-1 80
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Fig. 4 Cracking load of the specimens
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Fig.5 The maximum crack width under the cyclic loading
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the cyclic loading
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the cyclic loading
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