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ABSTRACT

The strengthening of concrete structures in situ with externally bonded carbon fiber is increasingly being used for
repair and rehabilitation of existing structures. Because carbon fiber is attractive for this application due to its good
tensile strength, resistances to corrosion, and low weight. Generally bond strength and behavior between concrete and
carbon fiber mesh(CFM) is very important, because of enhancing bond of CFM. Therefore if bond strength is
sufficient, it will be expect to enhance reinforcement effect. Unless sufficient, expect not to enhance reinforcement
effect, because of occuring bond failure between concrete and CFM. In this study, the bond strength and
load-displacement response of CFM to the concrete by the direct pull-out test(the tensile-shear test method) were
investigated using the experiment and the finite element method analysis with ABAQUS. The key variables of the
experiment are the location of clip, number of clips and thickness of cover mortar. The general results indicate that
the clip anchorage technique for increasing bond strength with CFM appear to be effective to maintain the good
post—failure behavior.
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Table 1 Summaries of specimens
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Fig. 1 Details of specimens (unit : mm)
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Table 2 Test results”

Yield Displacement at { Peak Displacement at Initial
Type { Specimen trength (kN) Py/Pcrm | vyield strength | strength peak strength stiffness Failure modes
streng (mm) (kN) (mm) (MPa)
BT1 3.92 0.03 1.25 0.59 20.12 4.05 Sliding of CFM
I BT2 1.27 0.08 0.52 215 6.29 3.82 Sliding of CFM
BT3 1.47 0.10 0.35 1.77 12.12 1.42 Sliding of CFM
B1 1.37 0.09 0.35 2.55 2.24 3.37 Sliding of CFM
i B2 343 0.23 0.75 490 2.81 514 Sliding of CFM
B3 510 0.33 1.24 6.77 6.06 5.40 Sliding of CFM
B4 16.48 1.08 2.65 16.67 2.81 8.66 Rip-off failure
m B5 10.20 0.67 1.16 15.59 3.44 11.28 Rip-off failure
B6 4.22 0.28 0.65 7.94 1.07 6.90 Rip-off failure
B7 12.94 0.85 1.78 13.53 4.12 11.96 Crack on cover mortar
v B8 17.85 1.17 3.13 18.34 492 873 Crack on cover mortar
B9 20.10 1.32 413 2491 4.34 9.44 Tensile failure of CFM

% P, : yield strength, Pcrm : tensile strength of CFM (7.55kN/EA)
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