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Structural Performance Evaluation of Reinforced Concrete Column Reinforced with

Aramid Fibers and PET Fibers

Dong-Hwan Kim', Min-Su Jo?, Jin-Hyeung Choi’, Woo-Rae Cho®, Kil-Hee Kim’"

Abstract: This study evaluates the performance of reinforced concrete columns using hybrid fiber sheets for structural behavior. The purpose of this

method is to improve the load-bearing capacity of the reinforced structure by impregnating a hybrid fiber sheet, which is woven by arranging aramid

and glass fibers uniaxially and attached to an aged concrete structure requiring reinforcement with epoxy. In particular, not only the weight reduction

of the material obtained by using a fiber lighter than the steel material, but also the low-strength, high-toughness fiber element among the fibers used

delays the brittle fracture of the high-strength, low-toughness fiber element. The low-strength, high-toughness fiber element among the fibers used

delays the brittle fracture of the high-strength, low-toughness fiber element, resulting in weight reduction compared to steel. The study conducted

structural tests on four specimens, with the hybrid reinforcement method and failure mode as main variables. Specimen size and loading conditions

were chosen to be comparable with previous studies. The structural performance of the specimen was evaluated using energy dissipation capacity and

ductility. Analysis shows that excellent results can be obtained with the hybrid fiber sheet reinforcement.
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Fig. 1 Hybrid FRP sheet

Table 1 Properties of FRP sheet

Sheets Weight Tensile Load Area Standard Test
[g/m’] [N] [mm?] Method
1 9,915
Hybrid o 2 12,225 Aramid: 5.450 ASTMD3039/D
FRP 3 11,015 PET: 4.025 3039M-17

Avg 11,052

* The cross-sectional area is calculated as the product of the
cross-sectional area of the rovings and the number of rovings
arranged within 25mm of fiber width.
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Table 2 Properties of specimens

. Reinforcement
Spec S Size (mm) —— sh
pecimens (MPa) ongitudina ear
b D H d £ b fw
FC-N
12-D19 430 D10@125 330
FC-FRP MPa MPa
SCN 30 400 400 2,100
- 651 450
12-D25 D10@200
SC-FRP MPa @ MP
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Table 3 Test result
Specimens Yielding Yi.eldin.g Maximum ngimum After Peak 80% After ~Peak .80% Failure Yielding
Load(kN) Drift ratio Load(kN) Drift ratio Load(kN) Drift ratio modes
FC-N 245.83 1.42 251.89 1.92 201.51 2.80 Flexural Logitudinal
FC-FRP -161.77 -0.43 266.05 2.75 210.85 3.11 Flexural Logitudinal
SC-N 133.88 0.65 263.69 1.00 166.57 1.12 Shear Shear
SC-FRP 220.55 4.02 332.41 1.31 -224.03 -3.02 Shear Shear

—
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Specimens  [oad Disp Stiffness Load Disp Stiffness
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FC-N 245.83 29.82 824 251.89 4032 6.25
FC-FRP -161.77 -9.03 -17.91 -247.64 -31.92 7.76
SC-N 195.10 9.00  21.68 263.69 21.00 12.56
SC-FRP  250.65 1221 20.53 33241 27.51 12.08
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