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Tab.1 Mechanical properties of materials
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Tab. 2 Specimens parameters and main test results

- %%%@JNUE iﬁa@%ijﬁﬁs RN VLERVEE ]
(GPa/mm) Bt 5 BE (MPa) (mm) (kN)
$30-100-2. 2 0.492 31 100 18.6
$30-150-2. 2 0. 492 32.5 150 23.2
$30-100-2 0.541 37.7 100 18.5
$30-150-1 1.07 37.7 150 20
$30-150-2 0.541 37.7 150 21.5
S30-150-4 0.272 38.3 150 23.9
S30-200-4 0.272 37.9 200 26.3
S40-100-4 0.272 49.2 100 20. 1
$55-100-1 1.074 57.8 100 16. 8
$55-100-2 0.542 58.9 100 19.3
$55-100-3 0. 362 59.2 100 22.7
S55-100-4 0.272 56.4 100 23.4
S70-100-4 0.272 77.3 100 20.7

VLT AR PR 5 S7 R BTG L SV R A — A BCE AR BT IR BE L5 A A BT SRR R 45 K OE (mm) L 5
BT RN KRR JE (mm)
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Fig.3 Failure mode of interface
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Tab.3 Test results of parameters of the bond-slip relationship

e A P14 VIR (GPa/mm) | fe K BTYIN J) (MPa) | SR g
S30-100-2. 2 0.28 4.63 0. 693
S30-150-2. 2 0.3 4.76 0.717
S30—100--2 0.33 5.23 0. 708

$30-150-1 0.46 5.87 0.55

S30-150-2 0.26 5.32 0. 701

S30-150-4 0. 169 6.1 0. 708

S30-200-4 0.129 6.25 0. 808

$40-100-4 0. 108 6.43 0.728

$55-100-1 0. 377 9.1 0. 65

S55-100-2 0.243 7.8 0.715

S55-100-3 0.122 5.6 0. 745

S55-100-4 0. 086 5.4 0. 792

S70-100-4 0. 088 6.6 0.88




%4 RS . FRP-JRBE 4 5O 2547 24 i) 2 BOR W AT 52 493

A B vT DL M Bl TR R R R K, FRP-TR R - S 1 % 06 (B B 07 7 A T A IR RE 4 A BT
S K« T2 2 0 5 9 6 O 5 5/ 0 7 5 U (L 4 80 K
TX e PR Oy TG 2 D R e B 1 A T A PR T RS (R K
H4h, Ueda™  Holzenkampfert™  Niedermeier™® | fifi #r AE ! 25 43 B 38 1 17 KL 45 & 28 7 F 58 1 % 30
REIIH A 2 s (3) ~ (6) TR
Holzenkampfer 551
P,= b, IGEs;t;» G, = ¢;f.» ¢, = 0.204mm (3)
Ueda #A ;
Pox = (by +28b) V2E;1,Gyy Gy = 0.446 1555 (G, /1) " (Ep )" % (4)
Niedermeier ##Y

Jo. 78b; VGE;i;s M4 L= L,
P =

] 9 25— b,/
L= Gy = kLS hy = Jl.lZSé (5)
|0.780, VG E 1, L—‘(Z—%), O T 1+ b;/400
It 357 AAE AR Y

be V2GE;t;» L= 1L,
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Tab. 4 Calculation results of interfacial fracture energy from different models

. . . Holzenkampfer Niedermeier Ueda [l 7 AiF
Rty ) el o o o o
S30-150-4 0.708 0.29172 0. 8151 1. 88 0. 45
S30-200-4 0. 808 0.29172 0. 8151 1. 87 0. 45
S40-100-4 0.728 0. 34884 0.9747 1.998 0.49
S55-100-1 0. 65 0. 39984 1.1172 1. 28 0.52
S55-100-2 0.715 0. 39984 1.1172 1. 64 0.52
S55-100-3 0.745 0. 39984 1.1172 1. 89 0.52
S55-100-4 0.792 0.39984 1.1172 2. 06 0.52
S70-100-4 0. 88 0.43656 1.2198 2.22 0. 955
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Fig. 10 Comparison of test results and FE

analysis of specimen S55-100-3
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On the Influence of Parameters on
Bonding Behavior of FRP-Concrete Interface

PENG Hui"?, GAO Yong', XIE Chao', CUI Chao', ZHANG Ke-bo'**
(1. School of Civil Engineering and Architecture, Changsha University of Science &. Technology, Changsha 410114, Hunan, China;
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Abstract: Bonding properties of FRP-concrete interface have an important impact on structural
mechanics behavior and failure mode of FRP reinforced concrete. Study on three important parameters
(the interface initial stiffness, the maximum shear stress, and the interface fracture energy) which
characterize FRP-concrete interface bonding properties was carried out. A total of 13 specimens were
manufactured, and single shear pulling tests were conducted to investigate the influence of concrete
strength, adhesive layer thickness and bond length on the interfacial bonding behavior. Based on
experimental results, functions relating the interface fracture energy, the maximum shear stress with
the shear stiffness of adhesive layer and the concrete strength were fitted. On the basis of
experimental study, a finite element model was established for externally bonded FRP-concrete
bonding interface. Through FE analysis, the influence of different local bond-slip constitutive relation
on bond performance was studied, when above-mentioned three parameters remain constant.
Furthermore, the variation of interface bonding property induced by only one of the above parameter
was also studied. Results show that the bond capacity increases gradually with the adhesive thickness
increase; adhesive layer thickness is proportional to interface fracture energy and is inversely
proportional to the shear stress peak. There is no significant influence of bond-slip constitutive
relationship on interface bonding behavior, when above-mentioned three parameters keep unchanged.
The increase of one of above three parameters will delay interface failure process.

Keywords: Fiber Reinforced Polymer (FRP); concrete; bonding behavior; bond-slip constitutive

relationship; interfacial fracture energy



