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Experiment and performance analysis on bonding behavior of
CFRP-concrete interface under sustained load

MA Ming, XU Baishun, ZHANG Fang, QIAN Yongjiu, LI Xiaobin

(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To investigate the effects of sustained load on bonding properties of CFRP ( Carbon Fiber Reinforced
Polymer) -concrete interface, the ultimate debonding load of interface P, was determined by three double shear
specimens, and twenty-four double shear tests were performed under four load levels and four duration days of 5,
10, 15, 30, 60 and 90 for each load level. Results indicated that the interfacial slip s, corresponding to the peak

interfacial shear stress 7 was reduced under sustained load, but reduction magnitude shows an un-notable

correlation with the duration and amplitude of load. The slip s, reduces by about 50% after the load duration for
ninety days. When the load is greater than 0.5P, the peak shear stress 7, closed to loading position ranging of 15
mm decrease with the increase of load level and duration, but exhibit un-notable changes in other position. Finally,
the bond slip constitutive model of CFRP-concrete interface under sustained load was proposed based on these test
data. The failure test showed that there was no significant effect of sustained load on the ultimate debonding load
when the bonding length is greater than the effective bonding length, but the peeling load P, of interface during the
first stripping in the debonding process was reduced due to the sustained load. When the loads of 0.5 P, 0.7 P,
0.9 P, last for 90 days, the peeling loads P, reduce by 42% , 54% , 66% respectively.
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Tab.1  Arrangement of specimens

WS Rt/ iR/ %|| w5 FRERTREL/d R %
S3D5 5 30 S7D5 5 70
S3D10 10 30 || s7D10 10 70
S3D15 15 30 || S7D15 15 70
S3D30 30 30 || S7D30 30 70
S3D60 60 30 || S7D60 60 70
S3D90 90 30 || S7TD90 90 70
S5D5 5 50 S9D5 5 90
S5D10 10 50 || s9D10 10 90
S5D15 15 50 || S9D15 15 90
S5D30 30 50 | S9D30 30 90
S5D60 60 50 || S9D60 60 90
S5D90 90 50 || S9D90 90 90
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Fig.2 Layout of strain gage (mm)
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Fig.3 Delaminating damage of interface
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Fig.6 Bond-slip curve of specimens
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Tab.2 Peak shear stress and corresponding slip

T e/ MPa So/ mm
N R

A-1 B-1 A-1 B -1
S3D5 10.23 11.32 0.021 0.019
S3D10 10.32 10.83 0.015 0.013
S3D15 10.83 9.52 0.013 0.020
S3D30 10.48 10.76 0.021 0.023
S3D60 10.75 10.72 0.020 0.022
S3D90 10.23 11.75 0.021 0.020
S5D5 10.55 10.58 0.028 0.039
S5D10 9.89 9.74 0.021 0.021
S5D15 8.82 — 0.021 —
S5D30 10.30 9.79 0.018 0.022
S5D60 9.17 9.91 0.014 0.024
S5D90 8.99 10.47 0.022 0.031
S7D5 8.11 7.97 0.021 0.020
S7D10 7.52 7.39 0.014 0.021
S7D15 7.09 7.16 0.013 0.014
S7D30 6.89 6.79 0.011 0.020
S7D60 — — — —
S7D90 6.49 6.58 0.014 0.017
S9D5 7.59 7.62 0.021 0.015
S9D10 6.91 6.99 0.026 0.019
S9D15 6.48 6.53 0.022 0.021
S9D30 6.18 6.22 0.015 0.012
S9D60 6.02 6.08 0.010 0.019
S9D90 5.76 5.82 0.026 0.021
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Fig.10 Regression analysis between peak shear stress and time
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3.3 REFBEREE

BN A FF LA A E RIS, 5 T A A R ) 25
2P, SRR AR U B R B AR P,
L3 3 Fios.

FRAEER 25 2R | 55 2 far 24 FH O 2R X 53t T By
RS0 B3 A 2887 A ) 0 s 7 A ik — B 14 i PR 2
Bl AMaTE N 0.5P, I ST I 0 55 N ) 3ok
BE I T) 0 6T B g P ey 8K 1, R far 234 FH AR
T AT N s SRR S Y 7 Bsy BEAK RN
RS FUHR UL RS WA R K T A ROR 25 KB Rt JR)
VR ST R T RS A AR A AN 2k BT
FRe ) B 7R K D 3 IR ). AL 3R rp B SR Rk
r g FH 2l L 1 O BRI B A ek P, A5 TR
1%, B Py, FRREAR 5 5 10 5 107 7 0 (1 1 e AP R A A
6], % T 0.3P, fardRFFEAE N, Py, R kA W] ek

A 6T 0.5P, .0.7P, .0.9P, HFHEEMEFT 90 d J5 L P,,
S BIREAR T 42% 54% 66%.
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Tab.3  Debonding strength of CFRP-concrete interface

_Ege PN Py /kN | Fgs  P,/kN Py,/kN
S3D5 22.1 19.4 S7D5 25.7 11.2
S3D10 24.1 20.7 S7D10 27.8 10.5
S3D15 21.2 18.5 S7D15 28.2 10.7
S3D30 25.7 22.1 S7D30 27.0 9.6
S3D60 27.6 23.2 S7D60 27.6 9.3
S3D90 23.9 19.5 S7D90 23.9 9.3
S5D5 26.1 13.2 S9D5 24.6 10.2
S5D10 26.4 13.0 SOD10 26.4 8.9
S5D15 24.8 12.5 S9D15 27.1 8.7
S5D30 23.1 12.1 S9D30 24.5 7.5
S5D60 23.8 12.4 S9D60 28.1 7.5
S5D90 28.5 11.8 S9D90 23.9 6.8

M1 25.4 20.4 M2 26.2 21.2
M3 24.1 19.8
VE M1~ M3 BPE A R R A P A B

4 % #®

1) FREEAT AR R, ST A BY N 7 e i s ]
TR/, LYl N JE it 4/ 268 7K S 0 446 0 v 348 A

2) GAFE A G, S MR 15 mm 5
VIR 7, A ITRRAIG , AR B 5 Ao 2K T i i 2845
SEHEAH G, FEILU AN, 5 AR R RS A E F ik
ML, 7, PRI AR b 5 7 XN A T RS
sy TEAT BAFEAE G REAR 129 50% , H. s, MRS
o ARV R 2 A5 8 e () DG WA S AT 56

3) FECRTE ARG 25 4 B R4 RORS 25 4 B 19 1%
N RS A R Y SRy A T AT RS g R A
e B 2 fmr 2 A BRI, AN 2 o ST 1 Ok o B 1Y)
A% P, PR, X 0.5P, 0.7P, \0.9P, FF4EAE
2 160 h J5, P, 73 IR T 42% 54% 66%.
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