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Accelerated aging tests for evaluations of tensile properties of GFRP

bars embedded in concrete beams
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Abstract; The accelerated aging tests for evaluations of tensile strength of glass fiber reinforced polymer (GFRP)
bars embedded in concrete environment under sustained load were conducted. 112 GFRP reinforcement concrete
specimens were used in the test and divided into 6 groups, test parameters include sustained load, temperature and
exposed time. The results show that the tensile strength of GFRP bar embedded in concrete environment degraded
rapidly at an early age. The specimen after being exposed to concrete environment for 30 days at 40 °C and 60 C ,
tensile strength of GFRP bar decreased by 5.4% and 13.7% respectively. The high temperature accelerated
degradation rate of tensile strength of GFRP bars embedded in concrete environment. The tensile strength of GFRP
is more affected by higher sustained load, and with the increase of temperature, the degradation effect is more
significant caused by sustained load. Finally, based on the Arrhenius equation, tensile strength prediction model of
GFRP bars under real concrete environment was proposed, and predicted the tensile strength retention of GFRP
bars under real concrete environment on Beijing, Wuhan, and Guangzhou respectively.
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Tab. 1 Mechanical properties of the GFRP bar

PSR AR R, LAORIERR SR AT U E AL . B
o A T 2 B RS AT ST R
*2 RELEAL

Tab. 2 Concrete mix proportion/kg - m™*
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Fig. 1 GFRP reinforced concrete beams

B2 XmERAREERIAEHE
Fig. 2 Load setup and test chamber
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Tab.3 Test conditions

FrgimtiE /d

B2 <3iv] IR R/ % i/ C
30 60 90 120

TW 20-40% 40 20 4 4 4 4

FRel i+ TW 40-20% 20 40 4 4 4 4
H kK= i TW 40-40 % 40 40 4 4 4 4
TW 60-20% 20 60 4 4 4 4

TW20 0 20 4 4 4 4

B KR TW40 0 40 4 4 4 4
TW60 0 60 4 4 4 4
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Fig. 3 Tensile strength retention of GFRP bar at

different temperatures
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Fig. 5 Schematic diagram for the tensile strength degradation

mechanism of GFRP bar embedded in concrete environments
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Fig. 6 Fitted curves for tensile strength retention
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Tab. 4 The fitting parameters and the correlation coefficient

I/ C T R
20 3 862. 1 0.99
40 845. 1 0.94
60 347.5 0.91
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Fig. 7 Fitted curves for the time needed to reach a given tensile

strength of GFRP bars under different temperature
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Tab. 5 Coefficients of regression equations
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