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Double-sided shear experimental study of bond-slip
performance of aluminum alloy plate-concrete interface
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Abstract: Aluminum alloy plate has the advantages of high strength, good ductility, good corrosion resistance,

which can be used to strengthen concrete structures in damp, cold and harsh environments. However, the

interface performance of aluminum alloy plate-concrete is the key factor which affect the effect of concrete

reinforced by aluminum alloy plate. Based on this, the interfacial double shear tests of 48 aluminum alloy plate-

concrete specimens were completed. The influence of bond thickness of aluminum alloy plate, bond length of
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aluminum alloy plate and structural adhesive type on the interface failure mechanism, interfacial peeling bearing

capacity, bond shear stress and the slip evolution were analyzed. The results show that the peeling capacity of

the interface can be effectively improved by increasing the thickness of the aluminum alloy plate, the bonding

length of the aluminum alloy plate and using the structural adhesive with low elastic modulus, but the bonding

length of the aluminum alloy plate should be controlled within the range of the limited bonding length. At the

same time, with the increase of bond length, the slip of specimen increases, and the thicker the bond thickness

of aluminum plate, the lower the slip of the specimen. Use double-line model, hyperbolic model, Nakaba model

and test results for comparative analysis. The results show that the aluminum alloy plate-concrete bond slip is in

good agreement with the curve of the Nakaba model.

Keywords: aluminum alloy plate; double shear test; interface properties; bond-slip; constitutive relationship
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Table 1 Design of specimen parameters

RG-S WASHUREE/mm R /mm 25 Rh
L-HM-2-100 2 100 HM-120
L-HM-2-150 2 150 HM-120
L-HM-2-200 2 200 HM-120
L-JN-2-100 2 100 INCEAEFS)
L-JN-2-150 2 150 INCEAEFS)
L-JN-2-200 2 200 INCFEFEFR)

L.-SK-1-50 1 50 sikadur-30CN
L-SK-1-100 1 100 sikadur-30CN
L-SK-1-150 1 150 sikadur-30CN
L-SK-2-100 2 100 sikadur-30CN
L-SK-2-150 2 150 sikadur-30CN
L-SK-2-200 2 200 sikadur-30CN
L-SK-3-100 3 100 sikadur-30CN
L-SK-3-150 3 150 sikadur-30CN
L-SK-3-200 3 200 sikadur-30CN
L-SK-3-250 3 250 sikadur-30CN

H:“L-HM-2-100" /R 85/ 18 HM-120, 834 A= B 2 mm,
R 25K % 2 100 mm,
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Fig.1 Structure design of double shear test specimen
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Fig.2 Loading setup for double shear test
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Fig. 3 Layout of strain measuring points aluminum

alloy plate
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Fig.4 Typical failure modes of specimens
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Table 2 Main test results

- RighaR AR PR T 4R
T,/ MPa s/mm P,/kN
L-HM-2-100 0.57 0.101 8.57
L-HM-2-150 0.53 0.122 12.02
L-HM-2-200 0.56 0.155 16. 86
L-JN-2-100 0.80 0.094 11.99
L-JIN-2-150 0.68 0.131 15.41
L.-JN-2-200 0.60 0.153 18. 14
L-SK-1-50 0.55 0.122 4.16
L-SK-1-100 0.68 0. 150 10. 22
L-SK-1-150 0.50 0.153 11.18
L-SK-2-100 0.93 0.137 13. 88
L-SK-2-150 0.82 0.167 18.51
L-SK-2-200 0. 66 0.171 19.72
L.-SK-3-100 1.16 0.121 17.42
L-SK-3-150 0.92 0. 147 20.63
LL-SK-3-200 0.88 0.148 26.46
L-SK-3-250 0.79 0.184 29.67
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Fig.5 Influence of different parameters on the

ultimate bearing capacity of specimen interface
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Fig. 6 Strain distribution of aluminum alloy

plates under different loads
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Table 3 Effective bond length of specimens

[ENCE R ARSI /mm
L-HM-2-100 80
L-HM-2-150 80
L-HM-2-200 100
L-JN-2-100 80
L-JN-2-150 100
L-JN-2-200 100

L-SK-1-50 30
L-SK-1-100 60
L-SK-1-150 60
L-SK-2-100 100
L-SK-2-150 120
L-SK-2-200 120
L-SK-3-100 80
L-SK-3-150 80
L-SK-3-200 100
L-SK-3-250 110
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thickness adhesives
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Fig. 11 Load-slip curve of aluminum alloy plate-concrete loading end
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