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Evaluation of Tension Behavior in FRP Hybrid Bar Affected by
UV Exposure and Freezing/Thawing Tests
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The present work is for an evaluation of tension behavior and surface deterioration of FRP Hybrid Bar due to UV exposure and
freezing/thawing(F/T) actions. For the work, FRP Hybrid Bar is subjected to UV exposure test, then F/T test is performed successively to
180 cycles. In FRP Hybrid Bar, no significant surface deterioration is evaluated after UV exposure. Tension hardening performance, a
unique engineering advantage of FRP Hybrid Bar, is still maintained after F/T test. The performance in FRP Hybrid Bar exposed to UV is
still effective. FRP Hybrid Bar exposed to UV have almost similar tension behavior of FRP Hybrid Bar without UV exposure. Although
F/T cycles increase to 180, steel rebar, FRP Hybrid Bar, and FRP Hybrid Bar exposed to UV show no significant changes in tension
behavior. In the work, UV exposure and F/T actions are evaluated to have little negative effect on surface deterioration and tensile
performance in FRP Hybrid Bar, however spalling of silica coating due to impact should be considered since it affects bonding strength
to outer concrete.
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Table 1. Basic data of steel rebar and FRP hybrid bar

Diameter | Length .
Valuable Type ) (it Applied test
Steel rebar | SD 400 | 13 200 - freczing and
thawing test
. - freezing and
FRP hybrid | ¢py 490 | 13 200 thawing test
bar
UV exposure test
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(b) FRP hybrid bar
Fig. 1. Photos of steel rebar and FRP hybrid bar
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Fig. 2. UV weathering meter
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(@) before UV exposure test

(b) after UV exposure test

Fig. 4. Photos of FRP hybrid bar before/after UV exposure test
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Fig. 5. Photos of FRP hybrid bar after 120cycle of freezing and
thawing test

(@) FRP hybrid bar

(b) FRP hybrid bar-UV

Fig. 6. Photos of FRP hybrid bar after 180cycle of freezing and
thawing test
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Fig. 7. Photos of strain gauge sticked on steel rebars, FRP hybrid
bars and FRP hybrid bars exposed to UV
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Fig. 9. Evaluation result of tension behavior
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Fig. 10. Evaluation result of tension behavior after 0, 120 and
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