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Experimental study on the influence of different inclined reinforcements
collocation on seismic performance of low-rise concrete shear wall
with single row of steel bars

ZHANG Jianwei, LI Wandi, CAO Wanlin, CAI Chong, WU Mengjie

(Key Laboratory of Urban Security and Disaster Engineering (Beijing University of Technology), Ministry of Education, Beijing 100124, China)

Abstract; The inclined reinforcements are configured in low-rise reinforced concrete shear wall with single row of
steel bars and low reinforcement ratio, which can limit horizontal shear slip at the bottom construction joints and
development of diagonal cracks on the wall. To investigate optimization design method of reinforcements for low-rise
concrete shear wall with single row of steel bars and inclined reinforcements, the cyclic loading tests of 5 shear
walls with different reinforcement design were carried out. The failure characteristic, hysteretic property, load-
carrying and deformation capacity, stiffness degradation, energy dissipation and reinforcement strain were compared
and analyzed. The results show that the seismic performance of shear wall with inclined reinforcements is better than
the wall without inclined reinforcements, because the inclined reinforcements can control the shear deformation
effectively. If inclined reinforcements are reasonably allocated, energy dissipation capacity of low-rise concrete shear
wall can be significantly improved and higher performance price ratio of structural wall can be obtained.
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Tab.1 Reinforcement of specimens
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Tab.2 Mechanical properties of steel bars
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Fig.1 Dimensions and reinforcement details of specimens (mm)
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Fig.2 Test setup
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Fig.3 Instrumentation of specimens
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Fig.4 Failure modes of specimens
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Fig.5 Horizontal force-displacement hysteretic loops
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Fig.6  Horizontal load-displacement envelope curves
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Tab.3  Test result of cracking load, yield load and peak load
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SWILO-1 11475 1.000 326.76 329.12 327.94 1.000 395.18 405.82 400.50 1.000
SWI.0-2  123.78 1.079 327.76 351.82 339.79 1.036 375.20 411.62 393.41 0.982
SWI.0-3 12474 1.087 300.34 356.51 328.43 1.001 361.01 457.07 409.04 1.021
SWI.0-4  121.53 1.059 319.94 375.60 347.77 1.060 374.91 441.64 408.28 1.019
SWI.0-5  121.84 1.062 330.14 352.79 341.47 1.041 386.16 417.75 402.00 1.004
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Tab.4 Characteristic

displacement of specimens

KRGS A,/mm A LfE A, /mm A WA A,/mm A M A,/mm A LefH u w LB
SWI. 0-1 0.59 1.000 4.27 1.000 10.95 1.000 20.15 1.000 472 1.000
SW1.0-2 0.50 0.847 3.76 0.881 11.42 1.043 29.20 1.449 7.77 1.646
SW1.0-3 0.63 1.068 4.43 1.037 10.93 0.998 18.57 0.922 4.20 0.890
SW1.0-4 0.49 0.831 3.37 0.789 11.44 1.045 19.60 0.973 5.81 1.231
SW1.0-5 0.58 0.983 2.90 0.679 8.34 0.762 28.14 1.397 9.72 2.059
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Tab.5 Shear deformation of specimens

BRGSO mm B /mm WAL %
SW1.0-1 11.65 20.15 57.83
SW1.0-2 14.46 29.20 49.53
SW1.0-3 6.00 18.57 32.31
SW1.0-4 8.05 19.60 41.05
SW1.0-5 12.79 28.14 45.44

2.5 WIE

AL S BT 45400 5 MR K, | T 2R e M



5 6 1]

SRR, 25 AR C O SR IR R TR R RE R R 33

K, JEIRFIZEWIE K WEEHZENIE K, 1/50 (088
FAEILLREE K55 T3 6.

H13¢ 6 W] D . 45 155 7 47 Gy W B A Sy 422 30T, A 7Y
SW1.0-2 .SW1.0-4 5 SW1.0-1 #H Lt , JF 2400 B F f
I PO B S v, D PR PR A e AN AR A LT, A B
A1 R T U2 A B 7 35k O 24 1 M B e e
JE 3 6530 B3 B A A TR) P 155 L 34 152 A4 A7 T B
U8 5 3 85 T 45 1 IR L R D PR R v

PR R, 3485t AR SR A [ 1 B R e 5V T 34 R A it
SYUIRE T, W/ INGY D) AT | DT U6 52 W 38T 1o 3ok
FER SW1.0-5 5 SW1.0-2 I EL, B IF 24 W B DL AR,
25 O 50H0 347 Y el B 5 % WA A 9 75 R R T
AR ] A 0T, AT S22 B T A e D 2% 5Y ) 4
4 DI 32 05 B SW1.0-3 7E 1/50 i % £ I 1 2R NI
JE R AL, 068 17 280, DI R A B Ay Ui
FFIE P BT I R R 2 T T R B ) A AR R

3 BE BE A A0 M R PEL AR ) SR R A R o R
x6 HEMBILRIE

[, A tE T BT VIR,

Tab 6 Secant rigidity of specimens

A K/ | | | | Ky/s0/ .
K, fE K, el K i K, AE K50 L1
Y5 (kN + mm™") (kN «+ mm™) (kN + mm™") ' (kN - mm™!) (kN - mm™!)
SW1.0-1  278.36 1.000 194.49 1.000 76.80 1.000 36.58 1.000 10.15 1.000
SW1.0-2  275.41 0.989 247.56 1.273 90.49 1.178 34.46 0.942 14.84 1.462
SWI.0-3  272.69 0.980 198.00 1.018 74.22 0.966 37.42 1.023 9.58 0.944
SW1.0-4  283.45 1.018 248.02 1.275 103.20 1.344 35.69 0.976 13.71 1.351
SW1.0-5  279.07 1.003 210.07 1.080 117.95 1.536 48.20 1.318 15.48 1.525
2.6 FEREBES x7 HEARFEREEE
R BeE FE B RE 1 UL EFREERE Ep( AR ES? Tab.7 Energy dissipation of specimens
JI A LTI AR ) FNAERORG s BEL e 2R 880 b, R Al . (BT 7 AN BTG h, E,/(KN - m)  BITFEREHIRHE
21 Q AN B3R A iy AL Al ek b ks e S SW1.0-1 0.187 45.360 1.000
? ﬁﬂ]ﬁ?@ﬁ?\%ﬁﬁﬂ%xﬁl*ﬁﬁﬁlﬁ)ﬁ?\éﬂiﬁjkjﬂi W10 021 Bt st
A BN AP YD SW1.0-3 0.181 54.465 1.201
S0 SW1.0-4 0.221 51.877 1.144
s SW1.0-5 0.218 72.048 1.588
ool 7 I 7 8 FIZE 7 AT
7 1) 5 SWLO-1 M, Al B9 i i AL RO FERE A
40 o TN S e
T —SWio FIVI AR, AR SW1.0-2 I SW1.0-5 1) 22
= Mg ; B S
2 LAV PIRERESRE 5 035, R 4 5 B L (e B A, T A
—A-SW1.0-5 Ot B RHE R A TR R R B 1B I PR FERE RE
0 0.01 0.02 0.03 oy JLJER PR a) 490 757 mT LA 38 5 835 JRS K SF- S 4 Ak A A

Olrad
E7 RitFEESKEMNBXE
Fig.7 Energy dissipation curves of specimens
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Fig.9 Load-strain hysteresis loops of reinforcement
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