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An Experimental Study on the Structural Behavior of Reinforced Concrete
Beam with External Adhesion of CFRP Grid
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Abstract
The study presents the ductility reinforcement effect of the RC bending member using the CFRP Grid as an
experimental result. Experimental variables include a non-reinforced RC bending member (ORI), a bottom
reinforced RC bending member (REB), and an RC bending member reinforced at the bottom and side (REBS).
The experiment was carried out with four points bending test. As a result of the experiment, it was confirmed
that the maximum bending strength increased by 17-20% through reinforcement. In addition, the ductility
index calculation results confirmed that the ductility index of REB and REBS increased by 2 and 3 times,
respectively, compared to the ORI.
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Fig. 1. Dimension of RC Beam Specimen and Location of Strain Gauge
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Table 1. Mechanical Property of Concrete

Compressive Strength [MPa]
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Fig. 2. Tesnion Test Specimen Drawing

Table 2. Mechanical Properties of Steel Rebar

o, @ i Elongation
St 1 yield wltimate
0 [MPa] [MPa] [%]
D10 380 566 25
D19 353 537 25
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Table 3. Mechanical Properties of CFRP Grid

- Elastic
Type ultimate Modulus ult;matc
[MPa] [MPa] (%)
FRP
¢ . 1,949 186,000 1.05
Grid

Table 4. Mechanical Properties of Epoxy Resin

Compressive  Tension Flexural
Type Strength Strength Strength
[MPa] [MPa] [MPa]
EPOXY 7972 54.10 97.23
Resin

Table 5. Mechanical Properties of Epoxy putty

Compressive  Tension Adhesive
Type Strength Strength Strength
[MPa] [MPa] [MPa]
Epoxy 53 18.4 8.5
putty
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Fig. 4. Test Setting for RC Beam’s 4 Point Bending Test
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Table 6. Test Result
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Yielding State Peak State 0.8*Peak State Ductility Index
P, o, P .. Dox *Inf:. 08p, 080 086 /b
(kN) (mm) (kN) (mm) Ratio (kN) (mm) maxt oy
ORI 127.23 8.3 214.29 26.24 1 172.43 35.34 4.26
REB 164.94 11.61 251.14 27.33 1.17 200.8 91.69 7.9
REBS  168.36 10.87 256.83 24.44 1.2 - -

*Reinforcement Effect
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