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Shear experimental study on the bonded interface properties between
autoclaved aerated concrete and ordinary concrete

SUN Jing', ZHANG Jianwei’, WANG Kunpeng'

(1.School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;
2.Guangzhou Metro Design & Research Institute Co., Ltd., Guangzhou 510010, China)

Abstract; Multi-ribbed wall structure (MRWs) is composed of densely distributed ribbed frames, including ribbed
beams and columns, and autoclaved aerated concrete (AAC) is filled inside the ribbed frames. Because of the special
production process, there is a bonded interface of which property is still undefined between ribbed frames and infilled
AAC. To study the properties of bonded interface of ordinary concrete and AAC, the experimental study is necessary
on the material level. On the background of multi-ribbed composite wall structure, the slant shear test was used to
measure the bonded interface properties of ordinary concrete and AAC. This paper analyzed the influence of bonded
interface joint angle to interfacial strength and proposed the failure envelope of bonded interface. Based on test
results, the equation between 7, and o, of the bond failure envelope is fitted which provides a valuable basis of
theoretical and numerical solutions for mechanical properties of multi-ribbed composite wall structures.

Keywords: multi-ribbed composite wall structure; the slant shear test; bonded interface; failure envelope of
bonded interface
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Fig.1 Multi-ribbed wall structure
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Fig.2 Slant-shear test and stress state of bonded interface
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Tab.1 Mechanical parameters of concrete and AAC

- SEOTIRBUR AR OB R R TP
[/ MPa f./ MPa E./10*MPa
TREE+ 25.02 21.25 27 800
AR EE L 4.72 3.85 3 000
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Tab.2 Experimental design of SST specimens of concrete and AAC
AR A/ (°) RS A/(°) S A/(°) S A/(°) S A/(°) S
XJ38-1 XJ45-1
XJ20-1 XJ30-1 XJ60-1
XJ38-2 XJ45-2
XJ38-3 XJ45-3
20 XJ20-2 30 XJ30-2 38 45 60 XJ60-2
XJ38-4 XJ45-4
XJ38-5 XJ45-5
XJ20-3 XJ30-3 XJ60-3
XJ38-6 XJ45-6
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Fig.3 Arrangement of measuring points
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Fig.4 Failure patterns of the specimens
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Tab.3  Bearing capacities and failure patterns of SST specimens
of concrete and AAC

M) s IR VEME DB S V(AT AR WEHN
B ME/KN /MPa $E/KN  YI{H/MPa

XJ20-1 I 42.63 1.89

20 XJ20-2 I 35.85 1.59 38.86 1.73
XJ20-3 I 38.11 1.69
XJ30-1 1 56.60 2.52

30 XJ30-2 I 51.86 2.30 54.77 2.43
XJ30-3 I 55.84 2.48
XJ38-1 I 62.50 2.78
XJ38-2 I 65.71 2.92
XJ38-3 I 68.70 3.05

38 XJ38-5 I 69.12 3.07 66.21 2.94
XJ38-6 I 65.04 2.89
XJ38-4 M 62.93 2.80
XJ45-2 I 86.68 3.85 — —
XJ45-3 I 82.93 3.69 85.11 3.78

45 XI45-6 I 85.71 3.81
XJ45-1 M 81.51 3.62 — —
XJ45-4 M 64.45 2.86 — —
XJ45-5 M 65.88 2.93 — —
XJ60-1 M 87.56 3.89

60 XJ60-2 M 91.03 4.05 87.65 3.90
XJ60-3 M 84.35 3.75
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Fig.5 Stress analysis of SST
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Tab.4 The normal and shear stress on the bonded interface of

SST specimens

M) S VAN Fy/ B S/ BN VIR Y
MPa MPa ¥J{E/MPa MPa  Hff /MPa
XJ20-1  1.89 0.22 0.61
20 XJ20-2  1.59 0.19 0.20 0.51 0.56
XJ20-3  1.69 0.20 0.54
XJ30-1  2.52 0.63 1.09
30 XJ30-2  2.30 0.58 0.61 1.00 1.05
XJ30-3  2.48 0.62 1.07
XJ38-1  2.78 1.05 1.35
XJ38-2  2.92 1.11 1.42
38 XJ38-3  3.05 1.16 1.12 1.48 1.43
XJ38-5  3.07 1.16 1.49
XJ38-6  2.89 1.10 1.40
XJ45-2  3.85 1.93 1.93
45 XJ45-3  3.69 1.84 1.89 1.84 1.89
XJ45-6  3.81 1.90 1.90
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Fig.6  Analysis of the bond failure envelope
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Fig.7 The shear stress-slip curves
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Fig.8 The characteristic shear stress—slip curve
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