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Tab.1 Results of the statistical analysis in terms of coefficient variation and average value
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Fig.2 Comparison between experiment and different analytical values
2
Tab.2 Results of the statistical analysis in terms of fracture energy ratio and coefficient
Fib Cheng-Teng Seracino Dai Dai
0.74 1.28 1.44 0.40 0.99
0.89 0.82 0.90 0.88 0.87




6 :FRP- 39

, Chen-Teng  Seracino

1 1, (14) 18
15% , [4] ° ) )
1 1 , Cheng—Teng
0.427 0.375, 1.34, 1.66,
198, o , 1 2
( )s (16),
(4] 5~6 o
6
FRP/ 5 )
1) ,
2) .
3) Dai
4) ’
[ , . FRP ). ,2010,31(5) :440-450.
2] , FRP [M]. ,200411-26.

[3] HOSSEINI A, MOSTOFINEJAD D. Effective bond length of FRP—to—concrete adhesively—bonded joints: Experimental evaluation
of existing models[J]. International Journal of Adhesion Adhesives,2014(48):150-158.

[4] , . FRP- [J]. ,2014,29(4) :489-498.

[5] ObAIDAT Y T,HEYDEN S ET AL. Evaluation of parameters of bond action between FRP and concrete[]]. Journal of Composites
for Construction,2013,17(5) :626-635.

[6] TONG G S,CHEN S S. Prediction bond strength between FRP and concrete interface by LEFM method [J]. Advanced Materials
Research, 2014(988) :195-200.

[7] KO H, MATTHYS S ET AL. Development of simplified bond stress—slip model for bonded FRP—concrete interfaces[J]. Construc-
tion and Building Materials ,2014(68) : 142-157.

[8] LU,X Z,TENG ] G, ET AL. Bond-slip models for FRP sheets/plates bonded to concrete [J]. Engineering Structures, 2005(27):
920-937.

[9] D’ANTINO T,PELLEGRINO C. Bond between FRP composites and concrete: Assessment of design procedures and analytical
models[]J]. Composites: Part B,2014(60) :440-456.

[10] TOUTANJI H,SAXENA P ET AL. Prediction of interfacial bond failure of FRP-concrete surface [J]. Journal of Composites for

construction, 2007 (11) :427-436.
[11] FIB BULLETIN 14. Externally bonded FRP reinforcement for RC structures [M]. Lausanne, Switzerland,2001.



60 2015

[12] CHEN J F, TENG J G. Anchorage strength models for FRP and steel plates bonded to concrete [J]. Journal of Structural Engi-
neering,2001,127(7) . 784-791.

[13] WU Y F,ZHOU Z Q,ET AL. On shear bond strength of FRP—concrete structures|J]. Engineering Structures ,2010,32:897-905.

[14] SERACINO R,RAIZAL S MR,ET AL. Generic debonding resistance of EB and NSM plate—to—concrete joints [J]. Journal of
Composites for Construction,2007,11(1):62-70.

[15] DAL J,UEDA T ET AL. Development of nonlinear bond stress—slip model of fiber reinforced plastics sheet—concrete interface
with a simple method [J]. Journal of Composites for Construction,2005,9(1) :52-62.

[16] MASHREI M A ,SERACINO R ET AL. Application of artificial network to predict the bond strength of FRP-to—concrete joints
[J]. Construction and Building Materials,2013(40) ;. 812-821.

[17] BIZINDAVYI L,NEALE K W. Transfer lengths and bond strengths for composites bonded to concrete[J]. Journal of Composites
for Construction, 1999,3(4).153-160.

[18] SUBRAMANIAM K V ET AL. Width effect in the interface fracture during shear debonding of FRP sheets from concrete [J].
Engineering Fracture Mechanics,2007(74) :578-594.

[19] SUBRAMANIAM K V ET AL. An understanding of the width effect in FRP-concrete debongding|J]. Strain,2011(47):127-137.

[20] CARLONI C ET AL. Experimental determination of FRP-concrete cohesive interface properties under fatigue loading [J]. Com-
posite Structures,2012(94) :1288-1296.

[21] CARLONI C ET AL. Investigation of sub—critical fatigue crack growth in FRP/concrete cohesive interface using digital image
analysis [J]. Composites: Part B,2013(51):35-43.

[22] PELLEGRINO C TINAZZI D ET AL. Experimental study on bond behavior between concrete and FRP reinforcement [J]. Journal
of Composite for Construction,2008(12) : 180-189.

[23] TALJSTEN B. Strengthening of concrete prisms using the plate bonding technique [J]. International Journal of Fracture , 1996,82
(3):253-266.

Evaluation and Improvement on Interface Bond Strength
Model of FRP-concrete Bond System

Tong Gusheng
(School of Civil Engineering and Architecture , East Ching Jiaotong University, Nanchang 330013, China)

Abstract.Two hundred and thirty two groups of experimental results from published single —lap shear test
specimens were used to evaluate the interface fracture energy and bond strength of FRP/concrete bond system.
The five existing analytical models were evaluated by means of simplified statistical analysis. The model
proposed by Dai was modified and reevaluated, which can predict the interface fracture energy and bond strength
accurately. Analysis and calculation show that the six analytical bond strength values have good linear
correlation with the experimental data but with different accuracy and dispersion. The evaluation of interface
fracture energy based on nonlinear fracture mechanics can be used as an auxiliary means of rationality
assessment.
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