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Shear Performance of Reinforced Concrete Beam Shear-Reinforced with
Multidirectional Basalt Fiber Sheet

Choi, Ki—Bong1

'Professor, Department of Architectural Engineering, Gachon University, Gyeonggi-do, Korea

Abstract: The shear behavior according to the reinforcement method of concrete beams reinforced with multidirectional
basalt fiber sheets was verified through experiments. The experimental parameters were the reinforcement method
(non-reinforcement, 45°, 90°, and U-shaped) and the number of reinforcement layers (0, 1, and 2 layers). The shear
strength test revealed an up to 11% increase in shear performance when a basalt fiber sheet was used as reinforcement
in a single layer at 90°. Additionally, the effective strain decreased as the amount of FRP was increased.
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Fig. 1 Basalt Fiber Sheet

Table 1. Specification of Tensile Strength Test Specimen

Specimen No, | Width (mm) | Length (mm) | Thickness (mm)
K-T-1 24.0 248.4 4.7
K-T-2 249 248.0 4.8
K-T-3 25.0 248.0 4.7
K-T-4 24.8 248.6 4.8
K-T-5 25.6 248.4 4.6

25mm {

(0.98in)

f—————————248mm (9.76in) ————|

S4mm
— 4x1.5°-90°
] ¢ 4. Tmn
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(a) specification specimen

(b) specimen

Fig. 2 Tensile Specimens of Basalt Fiber
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Fig. 5 Stress-Strain Relationship of Basalt Fiber Specimen
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Table 2. Result of Tensile Strength Test

Specimen Uét:':g::e Ave. Stress %,}?)s‘;hclllg Elz?s‘t/iec.ity
No. (MPa) (MPa) (GPa) N{gill‘;;‘s
K-T-1 386.7 14.0
K-T-2 368.1 13.3
K-T-3 370.7 372.7£7.68 13.9 13.7+0.27
K-T-4 364.2 13.4
K-T-5 374.0 13.7
T
D10@s0 2o -

75 1200 75 125

Fig. 6 RC Specimen Details
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Table 3. Parameter

. Reinforcement Reinforced
Specimen Method Layer
BC-1 -
BS-45-1 45° 1
BS-90-1 1
90°
BS-90-2 2
BU-90-1 U 1
-type
BU-90-2 R 2
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(¢) BU-90-1

(f) BU-90-2

Fig. 7 Shear Strength Test Setup
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Fig. 9 Shear Strength Test of BS-45-1
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(b) Detail of Failure Mode
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Fig. 10 Shear Strength Test of BS-90-1
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(b) Detail of Failure Mode
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Fig. 13 Shear Strength Test of BU-90-2
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Table 4. Results of Shear Strength Test
Spedmen P ieldin, ultimate error A’) 51’, ieldin, 5P,ultimate i Effective Strain
Designation ‘lka) J KN)(®D) @1Q) (gr/nm) J (mm) Failure Mode (mm/mm)
BC-1 60.60 75.70 (D) - 2.2 3.8 Flexural-shear -
BS-45-1 66.48 75.72 0.99 3.0 14.5 Flexural-shear 0.003574
BS-90-1 71.00 84.19 0.89 4.0 14.4 Shear 0.003576
BS-90-2 60.39 65.02 1.16 3.1 4.1 Diagonal-tension 0.003565
BU-90-1 70.00 77.85 0.97 2.9 154 Flexural 0.003557
BU-90-2 60.32 82.09 0.92 2.7 11.8 Flexural 0.003504
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