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Experimental study on deformation performance indexes of

RC shear walls

HAN Xiaolei'” , CHEN Binbin®, CUI Jidong*, PAN Zhouchi®, JI Jing'”*, SUN Dianlong’
(1. State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510640, China;
2. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract ; In order to investigate the deformation indexes of rectangular reinforced concrete shear walls, 20 shear walls
were designed according to the GB 50011—2010 ‘ Code for seismic design of buildings’. The specimens were tested
under low frequency cyclic loading to study the influences of different shear span ratios, test axial compression ratios
and longitudinal reinforcement ratios of boundary element on the failure pattern, hysteretic characteristic and
deformation capacity of the shear walls. The test results show that as the shear span ratio decreases, the failure pattern
is changed from flexural failure to shear failure; the ductility decreases when test axial compression ratio increases.
With increase in the longitudinal reinforcement ratio of the boundary element, the shear wall with flexural failure has
increased ductility, while that with flexural-shear failure or shear failure has decreased ductility. According to the
experimental results, the relationship among deformation, extent of damage and bearing capacity of element was
established. Subsequently, two methods based on skeleton curve and damage phenomena were introduced to quantify
the performance indexes of RC shear walls, and a comparison between the two methods was made. The good agreement
of the comparison results demonstrates the validity and efficiency of the proposed method based on skeleton curve.

Keywords: RC shear wall; low frequency cyclic loading test; performance-based design method; deformation
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Table 1 Parameters of specimens

g3 wE H/ 4 N/ . PUEC AL SR IATC AT WA R
%% mm kN D p /% Fii 77 B KM ik ik
W1 2200 2.71 295 0.12 6¢@8 1.36 ®8@80+P6@80 D6@I125 6@ 125 1 1
| w2 2200 2.71 295 0.12 o6d12 3.07 ®8@80+P6@80  DP6@I25 d6@125 1 1
W3 2200 2.71 736 0.30 68 .36 ®8@80+P6@80 D6@125 d6@125 1 1
W4 2200 2.71 736 0.30 612 3.07 ®8@80+P6@80  D6@I25 d6@ 125 1 1
W5 1700 2.12 295 0.12 6®S8 1.36 ®8@80+P6@80 D6@I125 D6@ 125 1 1
5 W6 1700 2.12 295 0.12 o6d12 3.07 ®8@80 +P6@80 D6@125 d6@125 1 1
w7 1700 2.12 736 0.30 68 .36 ®8@80+P6@80 D6@125 d6@125 1 1
W8 1700 2.12 736 0.30 6d12 3.07 ®8@80+P6@80  D6@I25 6@ 125 2 2
W9 1300 1.65 295 0.12 6®S8 1.36 ®8@80+P6@80 DP6@I125 6@ 125 1 1
3 w10 1300 1.65 295 0.12 o6d12 3.07 P8@80+P6@E0  D6@I125 d6@125 1 1
W11 1300 1.65 736 0.30 68 1.36 ®8@80+P6@80 D6@I125 6@ 125 2 2
W12 1300 1.65 736 0.30 6d12 3.07 ®8@80+P6@80  D6@I25 D6@ 125 1 1
W13 920 .20 276 0.12 68 .36 ®8@80+P6@80 D6@125 d6@125 3 3
4 W14 920 .20 276 0.12 6d12 3.07 ®8@80+P6@E0  D6@I25 d6@125 3 3
W15 920 1.20 690 0.30 68 1.36 ®8@80+P6@80 P6@I125 d6@125 3 4
w16 920 .20 690 0.30 o612 3.07 ®8@80+P6@80  D6@I25 d6@125 3 4
w17 580 0.80 270 0.12 6¢38 .36 ®8@80+P6@80 D6@125 d6@125 3 3
5 W18 580 0.80 270 0.12 6@®12 3.07 ®8@80+P6@E0  D6@I25 d6@125 3 3
W19 580 0.80 675 0.30 6¢@8 1.36 ®8@80+P6@80 D6@I125 d6@125 3 3
W20 580 0.80 675 0.30 6d@12 3.07 ®8@80+P6@80  D6@I25 d6@125 3 3
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Fig.1 Geometry and reinforcement details of specimens
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Table 2 Mechanical properties of concrete

Hk frus /MPa f /MPa E_/MPa
1 33.49 22.39 3.09 x 10*
2 30. 07 20. 11 2.98 x10*
3 30. 00 20. 06 2.98 x 10*
4 31. 00 20.73 3.01 x 10*
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Table 3 Mechanical properties of reinforcement bars

WS K d /mm f, /MPa f. /MPa
HPB300 6 425 653
HPB300 8 366 547
HRB400 : 8 498 703
HRBA400 12 493 613
HPB300 6 467 660
HPB300 8 365 573
HRB400 ? 8 426 652
HRB400 12 456 616
HPB300 6 400 645
HPB300 8 338 518
HRB400 ’ 8 411 650
HRBA400 12 457 596
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Fig.2  Test setup
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Fig.3  Arrangement of measuring points
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Fig.4 Failure patterns of specimens
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Fig.5 Load-displacement hysteretic loops of specimens
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Fig.6  Skeleton curves of specimens
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Table 4 Experimental results of specimens

o i iz W RIERERE AR
%' Riks fAz A © HEE
W1 1/278 1/43 6.39 F
w2 1/217 1/33 6. 67 F
w3 1/256 1/42 6. 10 F
w4 1/213 1/42 5.06 F
W5 1/286 1/40 7.17 F
w6 1/208 1/30 6.92 F
w7 1/385 1/52 7.38 F
w8 1/227 1/38 6.05 F
w9 1/200 1/50 4.02 F
W10 1/192 1/36 5.37 FS
Wil 1/313 1/48 6.47 F
W12 1/294 1/51 5.76 FS
W13 1/303 1/43 7.06 FS
W14 1/204 1/50 4.08 DS
W15 1/417 1/60 6.96 FS
W16 1/244 1/57 4.27 DS
w17 1/476 1/54 8.81 DS
w18 1/278 1/77 3.61 BS
w19 1/385 1/59 6.50 DS
W20 1/323 1/84 3.84 BS
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Fig.7  Ductility factors of specimens
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Fig.8 Performance states division of RC shear

wall members
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and performance point
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Table 5 Relationship between performance states and damage descriptions
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