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Abstract: The theoretical and experimental researches on the bond interfacial shear stress of the RC beams
strengthened with aluminum alloy plate ( AAP) were carried out, in order to provide basis for the

connection design between AAP and RC beam. It is assumed that the shear deformation of structural
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adhesive changes linearly along the thickness direction. Then the general solutions of the interfacial shear
stress of the RC beam strengthened with AAP without anchorage under general loads were obtained
according to the displacement coordination condition of the bonding interface. The analytical expression and
maximum value of the interfacial shear stress under several common loads were given. Considering the
influencing factors such as the thickness of AAP and U-wraps connection, 6 RC beams strengthened with
AAP were designed, and the three-point loading tests of simply supported beams were carried out. Based
on the relationship between the normal stress and the interfacial shear stress of the AAP, the interfacial
shear stresses of the AAP were got by the strain gauge densely attached to the longitudinal axis of the
AAP. According to the theoretical and experimental results, the interfacial shear stress distribution curves
and the maximum interfacial shear stress were obtained. The results show that the theoretical and
experimental results of the interfacial shear stress distribution curves are in good agreement, showing the
same change law: the interfacial shear stress quickly falls to the vicinity of the horizontal axis after reaching
the maximum at the plate end. After the crack appears, the curve fluctuates at the crack. As the thickness
of AAP and the distance between plate end and support become larger, the interfacial shear stress becomes
also greater, the thickness of structural adhesive becomes larger, the interfacial shear stress becomes
smaller, and setting U-wraps connection, the interfacial shear stress becomes smaller.

Keywords: aluminum alloy plate; strengthening; reinforced concrete beam; interfacial shear stress; bonding
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Fig.5 U-wraps and its connection
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Table 1 Mechanical properties of aluminium alloy plates

E./MPa fo1/MPa fo2/MPa fu/MPa  fo2/fo1 €un/107% n

68 999.6 251.7 270.6 314. 37 1.075 103 584 9.72
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Table 2 Mechanical properties of structural adhesive

fo/MPa  fuw/MPa  fu/MPa  E,/GPa e/ %

36 65 92 6.1 1.8
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Table 3 Mechanical properties of steel bars

A fy/MPa  f,/MPa  e/% e/ % E,/GPa
HPB300 349 552 0.17 1.82 210
HRB400 369 530 0.18 2.31 210

A SRS M U Bk s SR %,
it T 6 MRS E RC 2,56 2250
F AR,
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Table 4 Parameters of test beams

B WlgS RS /mm U B WKy
1 SL-2-U0 2 T 7 B
2 SL-4-U0 4 i ) B 1 IR
3 SL-4-U1 4 i i T A5 1 R
4 SL-6-U0 6 AR i %) 5 1 IR
5 SL-6-U1l 6 i 3t e 2L 4% S IR
6 SL-6-U2 Wi 2 i R
I =5 5

WET T ILL 5 kN Sk — 2okt it 56 92 it fin 24 94
F AT 3, B AT AT 5 min, B BN CEREIR, gk
AN 6 iR . PFBESR bR - DRC B K
BETEEIRH] 1.5 mm, B HE B IR RIS 1/5052) %7
JEIXREE R DA 8RS RC ERE .,
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of SL-4-U1
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Fig. 13 Load-strain of AAP curves
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Table 5 Solving process of test value of interfacial

#% (SL-2-U0,P=10 kN)

shear stress(SL-2-U0,P=10 kN)

xi/ e i/ 0w i/ 7/ i/ €ai/  Gail 7/
mm 10°® MPa MPa mm 10°%  MPa MPa
0 0 0 0.283 550 274 18.92 0.008
50 103 7.08 0.186 600 277 19.12 0.003
100 170 11.72 0.101 650 278 19. 20 0. 004
150 206 14.23 0.065 700 280 19.30 —0.004
200 230 15.84 0.042 750 278 19. 21 0.003
250 245 16.89 0.024 800 279 19. 27 0. 004
300 253 17.49 0.016 850 281 19. 36 0. 004
350 259 17.89 0.013 900 282 19. 46 0.003
400 264 18.23 0.011 950 283 19.52 —0.004
450 268 18.50 0.009 || 1000 282 19. 43 0. 004
500 272 18.73 0.007 1 050 283 19.52
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Fig. 14 Influencing factors on interfacial shear stress
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Table 6 Theoretical and test plate endpoint shear stresses

P=15 kN P=37.5 kN P=60kN
ERLE
701/ MPa 702 / MPa S/ % 701/ MPa 702 / MPa S/ % 701/ MPa 702/ MPa 8/ %
SL-2-U0 0.46 0. 44 5.37 1. 15 1.21 —4.94 1. 85 1.93 —4.31
SL-4-U0 0.56 0.59 —5.12 1. 39 1.35 3.41 2.23 2.30 —2.82
SL-6-U0 0.61 0.62 —2.34 1.52 1.48 2.35 2.42 2.49 —2.63
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Fig. 16 The curves of interfacial shear stress distribution
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Table 7 The maximum interfacial shear stresses

N/mm?
lo/mm {p/mm
0 200 400 2 4 6
5 e 4 v i 2 0.03 0.60 1.16 1.43 0.84 0.66
=4 A T A 0.03 0.54 1.06 1.30 0.76 0.60
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