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Abstract

Recently, research has been carried out into the use of carbon fiber reinforced polymer (CFRP), which has good
tensile strength and corrosion resistance, as an alternative to rebar. But as of yet, the research into fatigue failure of
CFRP is insufficient. In this paper, an analysis was performed of the mechanical behavior and failure patterns of CFRP
reinforced concrete beams according to static and cyclic loads, in order to evaluate the safety and validity of CFRP
rebar as an alternative material for rebar. The cyclic load ranged from 10 % to 70% of the ultimate load, and was
loaded at a speed of 3Hz using a sine wave in the form of a three—point loading method. Through the static load test,
the maximum load or stiffness of the beam was found to increase remarkably with the increase of the reinforcement,
but the fatigue test showed that the number of repetitions decreased and the amount of deflection increased with the

increase of the reinforcement.
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Figure 1. Dimensions of specimen
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Table 1. Test results of tensile strength of rebar

Yield
strees
(MPa)

Elastic
modulus
(GPa)

Ultimate
strength
(MPa)

Type Diameter
yp (mm)

D14 565 430 205.4

HRB400

D10 542 416 210.6
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Table 2. CFRP tendon specification

Cross Tensile Ultimate Elastic
Type section strength elongation modulus

(mm2) (MPa) (%) (GPa)
CFRP 154 2060 >150 145

Figure 2.. Shape of CFRP tendon
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Figure 3. Stress-strain curve of CFRP tendon
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Table 3. Experimental parameters

: Pressure tensile Load
Parameters Specimen region(mm)  region(m)  ranges(%)

RC Static RS2S As=308 As=308 -
Static BS2F As=308 Af=308 -

Fatigue BF2F As=308 Af=308 10~70

CFRP

Static BS3F As=308 Af=462 -

Fatigue BF3F As=308 Af=462 10~70
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Table 4. Test results of static experiment
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Figure 4. Load-Deflection curves of static test
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Figure 6. Real view of BS2S specimens
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Figure 7. Real view of BS3S specimens
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Figure 8. Real view of BF2F specimens

Figure 9. Real view of BF3F specimens

Table 5. Summary of fatigue test results

Specimens Pmax(kN) Pmin(kN) Number of cycles Resident deflection(mm) Max deflection(mm) Failure type
1 0.491 9.795
107 5.629 9.974

10° 6.736 11.393 Rupture of

BFaF A o4 10* 6.872 11.638 CFRP bar
2x10* 7.415 11.882
3x10* 7.419 12.144
1 0.957 12.591
102 7.445 15.394

BF3F 187 187 2x10°? 8.871 15514 Shear failure
3x10° 11.057 16.215
3.88x10? 18.393 21.407
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Figure 10. L-D curves with number of cycles(BF2F)
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