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Prediction of Time-Dependant Strain
of Reinforced Concrete Beams Externally Bonded with FRP
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ABSTRACT

Although researches on the beams strengthened with Fiber reinforced Polymers (FRPS) have recently
been conducted around the world, there are few researches on the beams with FRPs under a
sustained load. This paper presents the behavior of the beams with Carbon Fiber Reinforced Polymers
(CFRP) and Glass Fiber Reinforced Polymers (GFRP) under a sustained load during 300 days. Strains
of steel and FRP reinforcement were measured in order to investigate the behavior of the beams.
Additionally, Adjusted Effective Modulus Method (AEMM) and Ghali and Farve's method were used to
predict increase in the stress and strain caused by creep and shrinkage. Through the experiment, it
was found that the beam with CFRP is more effective than the beam with GFRP in terms of flexural
strengthening. Compared with analytical results, it was indicated that strains of tension steels were
overestimated, whereas strains of compression steels were underestimated.
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Table 1 Name of Specimen and Parameters

. Amount of Thickness Width | Strengthening
Specimens | Type of FRP FRP (mm) (mm) Length (mm)
NSF - - -
LCS CFRP 1 CFRP Plate 1.2 50 2160
LGS GFRP 1 GFRP Plate 1.2 100 2160
Table 2 Material Properties
Specified Compressive| Tensile Yield Modulus of
Type of concrete h h h lastici
Material strength strengt strengt strengt elasticity
(MPa) (MPa) (MPa) (MPa)
(MPa)
Concrete 24 25.7 - - 2.16X10i1
Steel H10 - - 766.3 457.2 2.01X10f
B GE = = 679.3 166.2 2.11x10°
CFRP - - 3000 - 1.65x10°
RP FGrRp - - 1000 - 4.0x10°
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Fig. 1 Drawing of specimen and details
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