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Flexural Behaviors of Reinforced Concrete Beams
Strengthened with Glass Fiber Sheets

e
Seong-Do Kim - Baik-Soon Cho - jin-Wook Seong

Abstract To investigate the flexural behavior of RC beams strengthened with glass fiber sheets, 1 control beam
and 8 strengthened beams (4 NU-beams without U-shaped band and 4 U-beams with U-shaped band) are tested. The
variables of experiment are composed of the number of glass fiber sheets and the existence of U-shaped band, etc.
The maximum load was increased by 48% and 34%, and the flexural rigidity by 920% and 880% for NU-beam and
U-beam, respectively, compared with those of the control beam. The ductility ratios were 1.43~2.60 for NU-beam and
U-beam. The experimental results showed that the strengthening system with U-shaped band controls the premature
debonding and provides a more ductile failure mode than the strengthening system without U-shaped band. It can be
found from the load-deflection curves that as the number of fiber sheets is increased, the maximum strength and the
flexural rigidity is increased. The experimental results are compared with the analytical results of nonlinear flexural
behaviors for strengthened RC beam. The experimental and analytical results were well agreed.

Keywords : strengthened RC beam, glass fiber sheet, U-shaped band, flexural behavior
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Fig. 1. Bonding of Glass fiber Sheet and U-Shaped Band to
Concrete Surface
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Table 1. Properties of Materials
Materials Properties Table 2, RC Beams Strengthened with Glass Fiber Sheets
c Compressive Strength (MPa) 30 Beam Type | Number of Sheets Comments
oncrete
Modulus of Elasticity (GPa) 264 RC Beam without Glass
CON i Fiber Sheet
Yield Strength (MPa) 400
Steel Bar G-2-NU 2
Modulus of Elasticity (GPa) 200
G-4-NU 4 Strengthened RC Beam
Tensile Strength (MPa) 575.8 with Glass Fiber Sheet
Glass Fiber | Modulus of Elasticity (GPa) 322 O-6NU 6 (NU Beam)
Sheet Fracture Strain 0.0167 G-8NU 8
. . G-2-U 2
Design Thickness (mm) 0.77 Strengthened RC Beam
G-4-U 4 with Glass Fiber Sheet
N . -6- and U-Shaped Band
B Age] A A2EAYE Bi Zo] 6000 ooy ¢ © Boam)
mm, £ 400mm, 0] 600mm, -5 70| 550mm= % 97} G8u 8
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Fig. 2. Dimensions of Strengthened RC Beam and Cross Section
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Fig. 3. Loading Test of U Beam
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Table 3. Loads, Deflections, Flexural Rigidity, and Ductility Ratios of Strengthened RC Beams

Pre-cracking Stage Pre-yielding Stage Post-yielding Stage
13;11: (Iir::cli( Deflection l;{llzgg Yield Load| Deflection gleg):gfg} Maximum | Deflection I]illegfgfz D}lgtlil:)ty
(kN) mm) Ny | KD (mm) | Njmmy | D02 KR (mm) ) m)

CON 90.6 52 17.4 213.4 21.1 7.7 219.1 352 0.4 1.67
G-2-NU 86.0 2.8 30.7 216.8 14.8 10.9 2411 385 1.0 2.60
G-4-NU 29.8 1.3 229 286.8 20.8 132 325.1 34.5 2.8 1.66
G-6-NU 72.5 1.8 40.3 248.7 16.3 122 274.8 24.1 3.3 148
G-8-NU 72.3 1.8 402 262.5 16.4 13.0 298.5 23.4 5.1 1.43
G-2-U 70.1 2.1 334 227.0 16.9 10.6 252.9 40.2 1.1 2.38
G-4-U 73.1 29 252 2413 18.6 10.7 269.6 28.4 2.9 1.53
G-6-U 439 13 33.8 216.5 152 12.4 283.8 28.8 4.9 1.89
G-8-U 73.7 24 30.7 2594 17.5 123 294.6 26.7 3.8 1.53
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