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ABSTRACT: The purpose of this study is to estimate the contribution of concrete and shear reinforcement, in shear carrying capacity, on concrete
beans, reinforced with steel and/or FRP rods. The experimental tests for 12 concrete beams, reinforced with steel and/for FRP rods, are carried out.
Experimental parameters includs the mechanical properties of reinforcements in shear and bending, and the ratio of shear reinforcement. This study
compares the experimental results of shear carrying capacity in concrete beams, reinforced with steel and/or FRP rods, with the proposed equations.
According to the experimental results, the effect of the concrete in concrete beams reinforced with FRP rods is decreased with decreasing Young's
modulus of longitudinal tensile reinforcement. This results from the large deflection of concrete beams reinforced with decreasing Young's modulus
of longitudinal tensile reinforcement. Also, the contribution of shear reinforcement is smaller than the calculated value, using the truss analogy.
This results from the fact that the stress redistribution is not exhibited after the break of shear reinforcement.
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Table 1 Details of reinforcement in specimens
Bendin
. . g Shear reinforcement f.
Specimen | reinforcement MP
Kind |Diameter| Kind |Diameter| rw (MPa)
No.l |[SDe85] D25 SD345 D6 012| 313
No.2 [SD685| D25 SD345 D6 024 332
No.3 |SDe85| D25 SD345 D10 |036| 382
No4 |SD685| D25 CFRP 06 011] 379
No.5 |SDe85| D25 GFRP 06 011 421
No.6 CFRP 16 - - - | 302
No.7 | CFRP 16 CFRP 6 0.05| 294
No.8 CFRP 16 CFRP 6 011] 26.0
No.9 CFRP 16 CFRP 6 022 322
No.10 | CFRP 16 PC Bar o6 012| 321
No.11 | CFRP 16 GFRP b6 011 333
No.12 | GFRP 16 CFRP 6 011] 264
Unit ‘mm I
1000(100@10) 1400(175@8) }200
% 1 300 l
(A) steel reinforcement (B) FRP reinforcement
Fig. 1 Shape and size of specimen
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Fig. 2 Stress-Strain relationship for reinforcements
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Table 2 Mechanical properties of applied reinforcements

Yielding | Breaking | Modulus of
Stiffener | Diameter | Strength | Strength |  Elasticity
(MPa) | (MPa) | ((x10)MPa)
SD685 D25 733 923 1.98
D10 398 577 197
SD545 D6 381 559 1.98
016 - 1224 0.59
GFRP
6 - 1230 0.50
316 - 1085 1.00
6 - 1302 115
PC Bar 96 1484 1652 229

Photo 1 Arrangement of inforcement (No. 10)
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Fig. 3 Applied shear force - displacement curves
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Fig. 4 The contribution of concrete in specimens
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Fig. 7 Applied shear force - displacement curves
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Table 3 Comparison between experimental results and computational results

Specimen Shear force of Dli/?gonal craclk4(kN) Sheg.r carrying _capacity(kN)
Veexp | Eql) | (EVEs) (E/Es) Eq.(2) Vy.exp Tsuji Yokoi | Nakamura | Author
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