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Experimental analysis on seismic performance of steel reinforced
concrete shear wall with different types of steel bracings
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(1. School of Civil Engineering, Shandong Jianzhu University, Jinan 250101, P. R. China;
2. Department of Rail Transportation and Civil Engineering., Shandong Polytechnic, Jinan 250104, P. R. China.)

Abstract; The steel reinforced concrete shear wall is widely used in high-rise buildings for its high strength,
high stiffness and excellent stability. In order to study the influence of different steel types on its anti-
seismic performance, low cyclic loading test has been carried out, including three experiments on the 1/3
scale of steel reinforced concrete shear walls (the steel as brace is X-type, ACIl-type and AC2-type,
respectively) and one contrast experiment on a standard reinforced concrete shear wall. According to the
failure process and modes., the bearing capacity, crack propagation, stiffness, ductility and energy
dissipation of shear wall were significantly influenced. The experimental results show that the steel

bracings results in a better performance of the bearing capacity, stiffness, ductility and energy dissipation
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capacity of the shear wall. The ultimate bearing capacity of shear wall was increased by 71. 9%, 64. 6% and

49. 4% using ACl-type, AC2-type and X-type, respectively. The ductility coefficient was increased by 19.

3%, 5.0% and 14. 5% accordingly. The stiffness of the steel reinforced concrete shear wall with steel

bracings is much better than that of the contrast specimen and the stiffness degradation rate is slower in the

middle and later stages of experiment. In addition, the plastic zone of the steel reinforced concrete shear

wall with steel bracings increases dramatically, and the hysteretic loop is more full.

Keywords: steel reinforced concrete; shear walls; steel bracing; loading test; seismic performance
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Table 1 Detailed parameters of the specimens
5 Ui $ 42 58/ mm $ A8/ mm WA R/ mm o BRI RN R B AR KT 4 A
SW-D U3 BY g 355 0 g 4 800 200 1250 1400 $8@150
SW-X1 T X ORI 5 5T ) d5k 800 200 1250 1 400 $8@150
SW-P1 T8 ACY BRI 5 F7 5% 800 200 1250 1 400 $8@150
SW-R TFH AC2 TR 5 ) 5% 800 200 1250 1 400 $8@150
B AR H PIEEE Ergnib
A5 . XL — o i - " o
J3Aii F/mm % /mm K/mm  F i i #5/mm $E/mm K /mm  F i 55
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SW-X1 #8@150 X A T 5 4 300 300 800 4918 48@100 450 400 1800 6920 $8@100
SW-P1 #8@150 ACl B TFHmEHE 300 300 800 4918 48@100 450 400 1800 6920 $8@100
SW-R $8@150 AC2 B TFHMEEHE 300 300 800 4918 $8@100 450 400 1800 6920 $8@100
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Table 3 Mechanical properties of reinforcing bars

PR/ Ja e 5 B / BrPLag B/
K% B B .
(N mm ?) (N mm ?) (N '+ mm ?)
$8 2.15X10° 440.0 624
$18 1.99X10° 447.5 605
$20 2.05X10° 460. 5 615
x4 BEESFHEBIER
Table 4  Mechanical properties of steel
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Table 5 Cracking load, yield load and ultimate load of specimens

o IE 1] i #8 1] fin# ¥iE 8 L
L F./kN F,/kN F./kN F./kN F,/kN F./kN F./kN F,/kN F./kN F,/F,
SW-D 158.51 167. 34 173.74 149. 00 155. 50 164,57 153.76 161. 42 169.16 1.05
SW-X1 202. 84 245, 33 247. 54 176. 14 210. 67 257. 82 189. 49 228. 00 252. 68 1.11
SW-P1 223. 46 245.58 308. 40 183.81 224. 04 274. 81 203. 64 234. 81 291. 61 1.24

SW-R 206. 50 235. 83 289. 90 180. 52 215. 84 266. 95 193.51 225. 84 278. 43 1.23
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Fig. 12 Calculation method of secant stiffness
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Table 6 Cracking displacement,yield displacement, ultimate displacement and ductility coefficient of specimens

- NALPIIE: 1] Jin gk T E 1 R H
U, mm U,/mm U,./mm U./mm U,/mm Uy /mm U./mm U,/mm U, /mm U./U,
SW-D 6. 00 7.52 28.00 6.00 28.00 6. 00 7.39 28.00 3.79
SW-X1 6. 00 9. 89 42.00 6.00 42.00 6. 00 9.67 42.00 4. 34
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Fig. 14 Strain analysis of specimen
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