%42 %% 38 AR5 FR ¥ TR F RO E D Vol. 42 No. 3
2020 4 6 A Journal of Civil and Environmental Engineering Jun. 2020

doi:10. 11835/j. issn. 2096-6717. 2019. 186 T A R R R4 A7 %45 (OSID) ;

FEI E AR R CRAR KR B, B
(1. IEHFEKRF LRIEFR,HE ME 411201;2. AHETEAAMRAE, K 410004,
SRk TAGIRREREEMREEE, K 410013)

W E B eREAEABRRSE. B R FFRE AL LTS HRE T B R LEH
HEBMHE, ATRTREHRTESL-RELREOELRLEEAL. ZRT 5 AHEHRG
WA R FRTEEARBE HB-REXA UL BERDTE N> FABE FR-FHLEABL
NEF@RIEABA S TARARAMRBELRESSR 252K EATmMRE L250MELEKER
METELFHETROBEFSEEGENE, IREAR . mBLEF . K@ AR RE®S A&
MR TR AMERBRLIRESR EH5EROBEREFRT EWE I, RGO HBERE LA
FiiRd, Babbi i kERE— N EKEM, B Z ARG B ARRDHFR B,
Flof 4562 R @Akt Ex X4 B RENORZ XA ERYm, @ik Fi8e02K0 8 %73
TARRAAHEHTRAEH-RBELRBEFBANBLE . EREAN . BELR-RELBEFH AN
wh &K B AR @A IEAE R AT,

KR AW R LR F BRI

FE S S TU746. 3 XHEFRERL:A XERE:2096-6717(2020)03-0080-10

Bond-slip performance and constitutive curve of aluminum alloy
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Abstract: Aluminum alloy plate has the advantages of light weight, high strength, corrosion resistance and
good extensibility. It is an ideal material for strengthening concrete structure in complex and harsh
environment. In this paper, the study of bond-slip behavior of aluminum alloy-contrete interface was

carried out by conducting double-sided pure shear tests on 45 members. The failure form, load-strain
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relationship curve, bond interface shear stress distribution curve, load-slip relationship curve and interfacial
ultimate bearing capacity were obtained. The evolution of interfacial bond-slip behavior under different
concrete strength grades, surface roughness of aluminum alloy plate, bond length and bond width of
aluminum alloy plate were analyzed. The results show that the interfacial stress is gradually transferred
from the loading end to the free end during loading. With the increase of the strength grade of concrete,
and the length/width of bonding interface, the peeling capacity of the specimen is improved. But there is an
effective bond length value for the aluminum alloy, beyond which the peeling bearing capacity of the
specimen will not increase. Meanwhile, the surface roughness of the aluminum alloy has no substantial
effect on the peeling bearing capacity of the specimen. By measuring the strain of aluminum alloy plate, the
bond slip test curve of aluminum alloy plate and concrete under different parameters was obtained. The
results show that the curve is of obvious interfacial softening characteristics and nonlinear behavior, which
can be used to guide the actual engineering design of aluminum alloy plate reinforced concrete.

Keywords: aluminum alloy plate; double shear test; bond-slip; peeling capacity
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Table 1 Specimen design

NS A T Bk 1 R S A 2 i RST REMBEE K498/ mm K25 K/ mm
G-75-120-C40 €40 300 mm><150 mm>150 mm G % 75 120
G-75-170-C40 C40 300 mm> 150 mm> 150 mm G % 75 170
G-75-220-C40 C40 300 mm X 150 mmX 150 mm G % 75 220
G-75-120-C30 €30 300 mm><150 mm>150 mm G % 75 120
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A5 TRBE 18 5 WA RSE REHKEE K259/ mm K45 K/ mm
G-75-170-C30 C30 300 mmX 150 mmX 150 mm G 75 170
G-75-220-C30 C30 300 mm X150 mm X150 mm G 75 220
G-50-220-C40 C40 300 mm X150 mm X150 mm G 50 220
G-75-220-C40 C40 300 mmX 150 mmX 150 mm G 75 220
G-100-220-C40 C40 300 mm X150 mm X150 mm G % 100 220
B-75-120-C40 C40 300 mm X150 mmX150 mm B 75 120
B-75-170-C40 C40 300 mm X150 mm X150 mm B2k 75 170
B-75-220-C40 C40 300 mm X150 mmX150 mm B 75 220
N-75-120-C40 C40 300 mm X150 mmX 150 mm N 2% 75 120
N-75-170-C40 C40 300 mm X150 mmX 150 mm N 2% 75 170
N-75-220-C40 C40 300 mm X150 mm X150 mm N 2% 75 220
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Fig. 1 Schematic diagram of twin-shear specimen
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Fig. 2 Different surface treatment of aluminum alloy
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Fig.3 Double shear test loading device
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Fig. 4 Diagram of strain measurement points on aluminum alloy
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Table 2 Experimental results
MePR e AREESREE mdRumARS @R
A5

P,/kN Tog/MPa  WHME S/mm  JEE

G-75-120-C40 52.05 2. 89 0.135 EE
G-75-170-C40 59.70 2.34 0.103 I
G-75-220-C40 64. 80 1.96 0.157 F g
G-75-120-C30 38. 50 2. 14 0.238 F
G-75-170-C30 52.30 2.05 0.110 g
G-75-220-C30 61.30 1.86 0.143 F g
G-50-220-C40 38.17 1.73 0.177 F
G-100-220-C40  81.30 1.85 0. 681 53 2
B-75-120-C40 48. 80 2.71 0.167 H B
B-75-170-C40 56. 20 2.20 0.149 5z
B-75-220-C40 61.70 1.87 0.133 F
N-75-120-C40 54. 80 3. 04 0.092 H B
N-75-170-C40 60. 50 2.37 0. 109 ElE
N-75-220-C40 74.00 2.24 0. 122 F s
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Fig.5 Typical failure mode of specimens
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Fig. 6 Strain distribution of aluminum plate under various loads
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