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Evaluation of Bond Strength in FRP Hybrid Bar Affected by
Freezing/thawing Test and UV Rays
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FRP Hybrid Bar, composed of an embedded steel and the coated composites with epoxy and glass fiber, is an effective construction
material with tension-hardening performance and lightweight. The epoxy exposed to UV(Ultra Violet Rays) and FT(Freezing and
Thawing) action easily shows a surface deterioration, which can cause degradation of bonding strength between inside-steel and
outside-concrete. In the present work, surface inspection for 3 different samples of normal steel, FRP Hybrid Bar before UV, and FRP
Hybrid Bar after UV test was performed, then concrete samples with 3 reinforcement types were prepared for accelerated FT test.
Through visual inspection on 3 typed reinforcement, no significant deterioration like chalking was evaluated. The results from FT test
to 120 and 180 cycles showed FRP Hybrid Bar exposed to UV test has higher bonding strength than normal steel by 106.3% due to
enlarged bond area by silica coating. The 3 cases showed a similar bond strength tendency with increasing FT cycles, however a
relatively big deviations of bond strength were evaluated in FRP Hybrid Bar after UV test due to loss of silica coating.
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Fig. 2. Picture of specimen in freezing/thawing equipment
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Table 1. Mixture of specimen

WB | S/a | G Unit weight(kg/m’) AE
%) | %) | (mm) | w C S G | (kgmd)
50 | 50 | 25 | 175 | 353 | 888 | 902 | 247

125mm
75mm
ol
i 75mm
75mm

Fig. 3. Drawing of specimen

(b) Concrete samples under curing

Fig. 4. Various concrete specimens
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(a) Before test

(b) After test

Fig. 5. Photos for FRP hybrid bar before/after UV exposure test
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(@) Normal steal

(c) FRP hybrid bar after UV test

Fig. 6. Photos for concrete samples for pull off test after
freezing/thawing test

Fig. 7. Steel frame

Fig. 8. Specimen with rubber plate
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(c) FRP hybrid bar after UV test

Fig. 9. Graph of Bond strength in each specimen
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