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Abstract : Shear behavior of concrete beams reinforced with steel and/or FRP bar is studied through experimental tests. Experimental parameters
includes the mechanical properties of reinforcements in shear and bending, and the ratio of shear reinforcement. The validity of the modified truss
analogy, that has been widely accepted as a basis for the practical shear design of concrete beams, has been examined thoroughly by analyzing

experimental results. The experimental results indicate that the modified truss analogy cannot be directly adopted to the shear problem of concrete
beams reinforced with FRP bar.
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Table 1. Information of the Concrete Beams Reinforced with
FRP Bar and/or Steel

. .Bendlng Shear Reinforcement
Specimen Reinforcement
Kind Diameter Kind Diameter Iy
No.l SD685 D25 SD345 D6 0.12
No.2 SD685 D25 CFRP b6 0.11
No.3 SD685 D25 GFRP o6 0.11
No.4 CFRP d16 - - -
No.5 CFRP d16 CFRP d6 0.05
No.6 CFRP d16 CFRP b6 0.11
No.7 CFRP d16 CFRP b6 0.22
No.8 CFRP d16 PS Bar o6 0.12
No.9 CFRP d16 GFRP b6 0.11
No.10 GFRP d16 CFRP b6 0.11
Table 2. The Mechanical Properties of Reinforcements
Yielding  Breaking Modulus of
Stiffener ~ Diameter  Strength  Strength Elasticity
(MPa) (MPa) ((x10°)MPa)
SD685 D25 733 923 1.98
D10 398 577 1.97
SD345 D6 381 559 1.98
d16 - 1224 0.59
GERP d6 - 1230 0.50
d16 - 1085 1.00
CFRP ®6 - 1302 1.15
PS Bar b6 1484 1652 2.29

Table 3. Experimental Results (Diagonal Cracking Load, Ultimate
Load, Compressive Strength of Concrete)

_ P, P, %
Specimen
(kN) (kN) (MPa)
No.l 266.0 375.0 31.3
No.2 270.0 387.0 37.9
No.3 295.0 378.0 42.1
No.4 210.0 210.0 30.2
No.5 230.0 245.0 29.4
No.6 210.0 315.0 26.0
No.7 245.0 470.0 32.2
No.8 245.0 465.0 32.1
No.9 245.0 331.0 333
No.10 205.0 325.0 26.4
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Fig. 1. Shape of Beams and Measure Points of Strain of Reinforcements.
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Fig. 2. Comparison of Load - Deflection Relationships in

Beams of Different Shear Reinforcements.
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Fig. 3. Distribution of Strain on Steel for Specimen (No.1).
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Fig. 4. Distribution of Strain on CFRP for Specimen (No.2).
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Fig. 5. Distribution of Strain on GFRP for Specimen (No.3).
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Fig. 6. Comparison of Load - Deflection Relationships in

Beams of Different Shear Reinforcements.
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Fig. 7. Distribution of Strain on CFRP for Specimen (No.6).
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