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Research of Seismic Behavior of Mid-rise RC Shear Wall With
Single Row of Steel Bars and Inclined Reinforcement
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Abstract: In order to study the effect of inclined reinforcement arrangement on seismic behavior of mid-
rise RC shear wall with single row of steel bars the low cyclic loading tests for four mid-rise RC shear
walls with single row of steel bars and inclined reinforcement and one without inclined reinforcement were
carried out respectively. The failure mode hysteretic behavior load-earrying capacity ductility rigidity
degeneration and energy dissipation capacity of five test specimens were contrastively analyzed. The
influences of intersection angle between inclined reinforcement and horizontal direction as well as the
proportion of web reinforcement and inclined reinforcement on the seismic performance of mid-rise RC
shear walls were also revealed. The test results indicate that different reinforcement arrangements have
little influence on failure mode ultimate load-earrying capacity and ductility for the mid—ise RC shear
wall with single row of steel bars but the inclined reinforcement can reduce shear slipping of the wall to
a certain extent and the inclined reinforcement positioned as fan-shape is more effective. The mid-rise
RC shear walls with single row of steel bars and inclined reinforcement show slower stiffness attenuation
and better energy dissipation capacity than that of the shear wall without inclined reinforcement.
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Table 1 Reinforcement of specimens
SW1.5-1 ® 6@80 308 ®4@70
SW1.5-2 ® 6@ 130 306 45° 3038 d4@70
SW1.5-3 P 6@130 306 60° 3038 $4@70
SW1.5-4 ® 6@130 306 308 d4@70
SWI1.5-5 ® 6@ 80 306 60° 308 d4@70
C30 150 1.3
mm 54. 8 MPa. 2 1 000 kN
2
Table 2 Material properties of steel bars
1 000 kN
f,/MPa  f./MPa  E/GPa g /x10"°

d6 3839 522.4 181.7 2112
o8  410.0 608. 3 195.5 2097
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Fig. 1

1

Reinforcement arrangement of specimens
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Fig.2  Test setup
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Fig.4 Measurement points arrangement of specimens
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Fig.3 Loading process
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Fig. 5

5

Failure modes of specimens
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Fig.6 Maximum crack width between wall and foundation

7

Fig.7 Maximum crack width in the wall
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Fig.8 Horizontal load-displacement hysteretic loops
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2) SW1.5-1 SW1.5-2 ~SW1. 5-
4 0.4% 2.8% 2. 5%
0.5% 2.3% 1. 4% .

9 _ 3) SW1.5-5 SWI.5-1
Fig.9 Horizontal load~lisplacement envelope curves 6.6% 8%
60°
3
Table 3 Characteristic horizontal load of specimens
F,/kN F /kN
F,_/kN F, F, F,

SW1.5-1 80.2 1. 000 219.7 238.6 229.1 1. 000 251.1 281.7 261.9 1. 000

SW1.5-2 79. 4 0. 990 213.4  246.9  230.1 1. 004 247.6  278.9  263.2 1. 005

SW1.5-3 77.4 0. 966 212.1  258.9  235.5 1.028 245.6  290.1  267.9 1.023

SW1.5-4 79.9 0.997 222.7  246.9 234.8 1. 025 246.3 284.6  265.4 1.014

SW1.5-5 77.3 0. 964 230.3 258.0 244.2 1. 066 264.3  301.4 282.9 1. 080
2.4 A,. A, .

4. CAL Ay 85%
A, VA, vA
; 0=A/H, mw=A,/
4
Table 4 Characteristic displacement of specimens
A, /mm A, /mm A, /mm A, /mm 0, /rad o m

SW1.5-1 1.0 5.3 20.4 49.8 1/36 9.3 1. 000

SW1.5-2 0.9 4.2 19.2 36.9 1/49 8.9 0.951

SW1.5-3 0.8 4.0 17.9 37.3 1/48 9.3 0.996

SW1.5-4 1.0 4.5 17.7 40.8 1/44 9.1 0.972

SW1.5-5 0.9 4.5 15.9 39.7 1/45 8.8 0.939

4
1) 04
1/ SW1.5-1

120 2 .

2) SWL5-1 2.5
SWI1.5-2 ~SWl1.5-4 5 'K,

5% . K P K L K
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5
5
Table 5 Characteristic stiffness of specimens

Ky/(kNemm™") K, /(kNemm™') K /(kN*mm™') K /(kNemm™') K,/K, K,/ K, K,/ K,

SW1.5-1 108. 4 80. 2 43.2 12.8 0.74 0. 40 0.12

SW1.5-2 116.3 88.2 54.8 13.7 0.76 0. 47 0.12

SW1.5-3 116.2 96. 8 58.9 15.0 0. 83 0.51 0.13

SW1.5-4 112.1 79.9 52.2 15.0 0.71 0. 47 0.13

SW1.5-5 118.2 85.9 54.3 17.8 0.73 0. 46 0.15

2.6 10.11 6
1) SW1.5-1
SWI1.5-1 ~SWI1.5-5 E, SWI1.5-2
h, 10.11 SWI1.5 -3,
SW1.5-4.SW1.5-5
2)
SW1.5-1 1/40
SW1.5-2 ~SW1.5-5
2.2% 24.6% 38. 8% 29. 8%
SW1.5-4

10

Fig. 10  Energy dissipation curves for specimens

11
Fig. 11  Equivalent viscous damping coefficientcurves

for specimens

6 1/40

6

1/40

Table 6 Measured results of energy dissipation for

specimens under drift ratio of 1/40

E, h,
E,/(kNem) h,
SW1.54 64. 291 1. 000 0.177 1. 000
SW1.5=2 67.993 1. 058 0. 181 1. 022
SW1.53 75. 001 1. 167 0.221 1. 246
SW1.54 73. 699 1. 146 0. 246 1. 388
SW1.55 78.471 1.221 0.230 1.298
2.7
12 A,

B
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12 SW1.5-1

SW1.5-1.

12

Fig. 12 Shear-slip deformation curves

2.8
13 SWL.5-1 ~
SW1.5-4 771 7.8

13
Fig. 13 Load-strain hysteresis loops of vertical bars in

the boundary element

SW1.5-1 3

2.9
11

7

Table 7 Calculated results of load-carrying capacity

/kN
/kN
/%
SW1. 54 421.9 261.9  252.7 -3.53
SW1.52 406. 4 263.2  253.7 -3.61
SW1.53 391.6 267.9  256.4 -4.31
SW1.54 390. 4 265.4  256.1 -3.50
SW1.55 457.6 282.9  267.1 -5.58
3
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