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Bond properties of CFRP-high performance concrete
subjected to freeze-thaw cycles
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Abstract: By adopting double shear test, the developing law of interface bonding properties between CFRP
and high performance concrete exposed to freeze-thaw environment was studied. The damage
characteristics, shear strain distribution, the paths of the load-slip curves, adhesive capacity and failure
mechanisms of specimens without freeze-thaw damage and with 25,50,100,150,200 and 300 times freeze-
thaw cycle effect were compared and analyzed. The results showed that interface damage occurred within
the concrete surface layer for all of the specimens, but with the increase of freeze-thaw cycles, destroyed
interface had the tendency to the adhesive resins layer. Subjected to less freeze-thaw cycles such as 25 times
and 50 times, the interface bond strength, rigidity and cracking load didnot change obviously,even slightly

elevated but with the further increase of freeze-thaw cycles, interface bond properties changed obviously.
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Interfacial bond strength and slippage in the end of CFRP decreasedThe rigidity degeneration and nonlinear
characteristics were obvious andthe initial cracking load was lowered. The ultimate bearing capacity and the
concrete cube compressive strength both declined after increasing with the growth of the number of freeze-
thaw cycles. The change of concrete strength was an important factor for the changes of interfacial bond
properties.

Key words: carbon fiber reinforced composites (CFRP); high performance concrete; freeze-thaw cycled;

interfacial bond properties; durability
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Table 1 Composition of the concrete and the compressive strength
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Table 2 The average cubic compressive strength
of concrete after freeze-thaw cycles
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Fig.3 The cubic compressive strength along with the

change of freeze-thaw cycles
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Table 3 Average-bearing capacity of CFRP-concrete
interface under freeze-thaw cycles

VR RO/ T PR 21 / kN TR I/ %
0 17.1 0
25 17.5 —2.3
50 17.6 —2.9
100 16. 8 1.8
150 16.2 5.3
200 15.0 12.1
300 13.7 19.9
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interface bonding strength decreased percentage
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