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Research on Mechanical Behavior of GFRP Bars in High Temperature

ZHOU Chang-dong, LU Xi-lin, JIN Ye
(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The fire-resistance behavior of FRP bars is lower than that of steel reinforcement.
Experimental studies were carried out on 100 (27 groups) GFRP bars exposed to high
temperature under axial load to investigate the mechanical behavior of GFRP bars under fire and
after fire. The parameters considered are temperature variation and the time exposed to high
temperature. The tensile strength and the elastic modulus of GFRP bars were investigated
through test. The test results were obtained during and after high temperature exposure and
indicate that the mechanical behavior of GFRP bars has obvious phasic changes: the resin will
soften when temperature is higher than 110 °C. At this point, the resin will no longer be able to
transfer stresses from fiber to fiber, but the bond strength of resin will be recovered when
temperature decreased. The resin will be carbonized when temperature is higher than 190 °C. At
this point, the bond strength of resin will not be recovered. When the strength and the elastic
modulus of GFRP bars decrease with the rise of temperature, it can be recovered when the
highest temperature experienced is under 190 °C. The results can be applied to fire resistance
design of GFRP reinforced concrete structures.
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Tab.2 Test Results of Specimens at 230 °C in

Different Lasting Time

A 3k B 7] /b TR/ MPa | -3 4 SR BT/ GPa
1.0 972.38 46. 889
1.5 912. 93 45.495
2.0 905. 71 45.693
2.5 930.53 45.604
3.0 912.48 48.065
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JiE/°C MPa MPa |[f71)/%| GPa GPa |ETV/%
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