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Fig. 1 Various interfacial roughness
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Tab.1 Mixture ratio of concrete strength
o/(kg +m )
TR A -
K OBEER OHER B BUKR K
C30 336 59 1 045 789 3.95 167
C40 391 56 1051 580 3.47 165
C50 423 47 1104 660 6.11 150

k2 MBUWESEER

Tab. 2 Material physical parameter

BUESR  BihisR 2 h i LRvATR ol
L B s/ BE S/ B 11 /e B h e/
MPa MPa  E;/MPa (gem 2)
C30  35.0 5.3
REEE C40  46.0 6.4
C50  57.5 7.4
CFRP i 3400 2.3X10° 0,167 300
e N 38 2.4X10°

e fi=Cf?3 /2.
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Fig. 2 Configuration of strain gauge in bonding area
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Fig.3 Single shear test setup of concrete
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Fig. 4 RC interfacial failure pattern
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Tab.3 Experimental results of single shear specimens

R W e BR fif £/ T/ se/ st/
EFR kN MPa mm mm
fo 7.06 4.41 0.014 0. 154
fi 15.03 20.92 0.011 0.147
C30 Ve 17.77 32.32 0. 009 0.133
f3 12.23 13. 94 0.014 0. 146
fi 6.77 3.73 0.019 0.167
fs 2.56 0.47 0.024 0.188
fo 10. 34 4. 44 0.021 0.156
Na 15.78 11.12 0.021 0. 145
fo 19. 24 18.17 0.018 0.132
C40
[ 13.55 7.98 0.018 0. 149
fa 5.76 1.28 0.038 0.168
fs 2.44 0.22 0.041 0.171
fo 18. 80 4. 44 0.029 0.161
[ 19.77 5.41 0.026 0.146
12 21.23 6.90 0.021 0.132
€50 .
B 17.56 4.13 0.028 0.151
fa 5. 77 0. 39 0.031 0.170
fs 2.56 0.07 0. 039 0.189
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Tab. 4 Quantitative interfacial roughness values

fo f f2 e f1 /s
0. 25 0. 34 0. 44 0.56 0.68 0. 88
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Fig. 5 Relationship between z,, and f.
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Fig. 6 Relationship between s, and f.
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Fig. 7 Relationship between s; and f.
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with prediction values of existing models
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Tab.5 The key parameters determined in the improved two parameter constitutive relation compared

R ARSCHAE Neubauer 5818 (2 £ Nakaba 55827 (2 1)

H m/MPa s/ mm s¢/mm m/MPa s/ mm st/ mm m/MPa s/ mm st/ mm
C30 5.314 0.069 0.210 1. 684 0.094 0.094 — 0.065 -
C40 6.944 0. 069 0.190 2.001 0. 094 0. 094 — 0.065 —
C50 8.574 0. 069 0.170 2.211 0.094 0.094 7.583 0.065 —
o Savioa HLH (£ 1) Monti #52 % (L 1) Dai %5 #5581 ()i 71 #cfk)

FR 7m/MPa s;/mm sf/mm 7m/MPa s;/mm sf/mm 7m/MPa s:/mm s/ mm
C30 5.375 0.051 0.051 3.133 0.013 0. 285 2.011 0. 045 —
C40 7.244 0.051 0.051 3.726 0.014 0. 285 6.100 0.101 —
C50 7.560 0.051 0.051 4.115 0.015 0. 285 6.550 0.121 —
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Research on interfacial bond-slip constitutive relation between FRP

and concrete based on two parameters

YIN Yushi'?, FAN Yingfang”'., HU Zhigiang’, WU Bin*"

( 1. Department of Civil Engineering. Dalian Maritime University, Dalian 116026, China;
2. Liaoning Provincial College of Communications,; Shenyang 110122, China;
3. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;

4 . Institute of Civil and Environmental Engineering, Beijing University of Science and Technology. Beijing 100083, China )

Abstract: In order to solve the problem that there are too many parameters in interfacial stress-slip
constitutive relation between fiber reinforced polymer (FRP) and concrete (be short for RC) which
are hard to measure for engineering, a total of fifty-four concrete pieces with a set of different
strengths of concrete (C30, C40, C50) and six different interfacial roughness in each set are designed.
Combining with 118 groups of existing experimental data to simplify the interfacial parameters, and
adopting single shear test, the two parameter constitutive relation is established which is more
suitable for engineering practical. Results show that the improved two parameters ( concrete
compressive strength f., concrete surface roughness f;) can better reflect the RC interfacial bond
stress-slip constitutive relation of C30, C40, C50 concrete than the most existing models, and the
parameter f. is more significant in this constitutive relation than f;. The theoretical calculation value
of the proposed constitutive relation is less than the measured value, the maximum error is 9%. The

certain security reserve shows that it is helpful to engineering application.

Key words: concrete; fiber reinforced polymer (FRP); interface; bond-slip curve; single shear test;

bond stress





