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Test on seismic behavior of semi-assembled low-rise recycled concrete shear walls

LIU Chengwei, CAO Wanlin, DONG Hongying, WANG Shimeng, QIN Chengjie
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Beijing 100124, China)

Abstract: To evaluate the seismic behavior of semi-assembled shear wall with single row of steel bars and the
application effect of recycled concrete in the precast shear walls, four I-shaped semi-assembled concrete shear wall
specimens with single row of steel bars were designed. This type of specimen consisted of an upper precast concrete
shear wall with reserved holes at the bottom, a foundation beam with single row of button-head steel bars, slurry
layer between the precast shear wall and the foundation beam, and cast-in-place concealed columns between
longitudinal and transversal walls. Button-head steel bars extending from the surface of the foundation beam were
anchored in the reserved holes of the precast shear wall, with high strength grouting material filling the holes.
Specimens were tested under cyclic reversed loading and different axial compression. Failure character, bearing
capacity, stiffness, energy dissipation were compared, and the results show that: under the horizontal load,
horizontal crack and a small slip appear in the joint connection between the precast shear wall and the foundation
beam, X-shaped cracks distribute in the precast wall; with the increase of axial compression ratio, the bearing
capacity of specimens is improved, but the ductility is reduced; the failure mode and mechanical properties of
recycled concrete specimens are similar to those of normal concrete specimens; the semi-assembled shear wall
structure with single row of steel bars has the advantages of simple structure, convenient construction and good
seismic performance, and it can be used in low-rise and multistory residential structures.
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Tab.1 Test parameters
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Fig.1 Geometry dimension and steel bar details of specimens
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Fig.5 F-A skeleton curves of specimens
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Tab.2  Experimental results of cracking, yield and ultimate loads kN

g F Fy F,

A Ef R ¥ Ef K ¥
B-0.15-0 140 502.5 426.3 464.4 570.9 555.9 563.4
B-0.15-33 140 522.4 410.7 466.5 609.3 586.6 598.0
B-0.3-0 270 532.0 511.9 526.9 748.1 737.3 742.7
B-0.3-33 230 700.6 680.0 690.3 816.7 849.2 833.0
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Tab.4 Experimental results of displacement and ductility coefficient
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N — : : , , 07 0 uT
IE [ S 1] 1E[f] At 1E [ S 1]
B-0.15-0 2.90 2.7 17.4 21.8 322 30.5 1/68 1/43 11.2
B-0.15-33 2.80 2.9 17.2 20.5 31.5 33.3 1/71 1741 11.4
B-0.3-0 3.23 3.1 17.9 17.2 30.3 29.6 1/75 1/45 6.8
B-0.3-33 3.30 3.5 12.0 22.6 28.4 26.6 1/77 1/48 8.1
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Fig.7 E-A relation curves of specimens
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