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Concrete Shear Strength of Light Weight Concrete Beams
Reinforced with GFRP bar
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ABSTRACT

Recently, the research of FRP bar as an alternative reinforcing material in reinforced concrete
structures has increased to get an innovative solution to the corrosion problem. In addition to the
noncorrosive nature of FRP materials, they also have a high strength-to-weight ratio. Therefore,
when light weight concrete reinforced with FRP bar is used in marine environment, for instance
floating structures, some advantages can be expected. But researches for the light weight concrete
structure using FRP bar as a flexural reinforcement are limited to date.

In this paper, the concrete shear contribution of the light weight concrete beam reinforced with
GEFRP bar was studied. Experiment for beams varying concrete compressive strengths and flexural
reinforcement ratios was conducted and analysed. The test results showed that 75% of values
obtained from proposed equation in preceding research were well agreed with the test results and
were better results than the one predicted by the ACI 440.1R-06 code.
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Fig. 1 Shape of fine and coarse aggregates of light weight concrete
Table 1. Mix proportion of light weight concrete
- - - 3
Design | qjmp | Air w/C S/a Unit weight (kg/m’) AE water | g o fume
Strength (mm) (%) (%) (%) reducaer (ke/m?)
(MPa) C w S G (g/m”) g
18 12 55 49.35 42.55 307.0 1515 535.8 675.5 1381.5 -
27 12 55 43 42.55 312.0 149.0 528.0 665.7 3357 23.7
Table 2. Property of GFRP bars
. Diameter Elastic modulus Ultimate strength
Reinforcement
(mm) (MPa) (MPa)
GFRP bar 9 41,000 1,020
GFRP bar 13 40,000 900
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Reinforcement ratio .
A
ggregate type RT: 5, = 0.0031 Table 3 Beam details
L @ Light Weight Aggregate R2 : p; = 0.00441
L Beam
R3 * py=0-00791 Beam ka GERP width
A G-L-18-R1-1,2 269 200

G-L-18-R1 —L GLISR212| 18 | 209 | 150
T T T G L I8 R3 12 2613 150

Flexural Compressive strength. Specimen No. G-L-27"R1-12 209 200
reinforcement type 18 : 18 MPa 1 : NO.1 G-L-27-R2-1,2 27 269 150
G : GFRP b 27 ) ' N

ar 27 ¢ 27 MPa 2 1 NO.2 G-L-27-R3-12 26 13 150

Fig. 2 Explanation of Beams
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Table 4. Test results

Average of | Max. shear Max. Average of Average
Beam max. force shear stress | max. crack deflection Failure type
load(kN) (kN) (MPa) width (mm) (mm)
G-L-18-Rl1 41.490 20.745 0.481 2.186 20.97 Shear failure
G-L-18-R2 37.215 18.608 0.576 1.444 23.28 Shear failure
G-L-18-R3 30.503 15.252 0.508 0.567 9.3 Shear failure
G-L-27-R1 40.717 20.359 0.472 1.526 26.06 Shear failure
G-L-27-R2 39.901 19.951 0.617 1.693 23.56 Shear failure
G-L-27-R3 42.961 21.481 0.671 1.225 20.45 Shear failure

Table 5. Comparison of ACI440.1R-06 and proposed equation

Theory (kN) Test/Theory

Beam B Test (kN) ACI Proposed ACI Proposed
G-L-18-R1 0.63 20.745 8.898 19.713 2.33 1.05
G-L-18-R2 0.67 18.608 7.628 15.612 2.44 1.19
G-L-18-R3 0.77 15.252 9.765 17.958 1.56 0.85
G-L-27-R1 0.63 20.359 9.436 21.589 2.16 0.94
G-L-27-R2 0.67 19.951 8.092 17.098 2.47 1.17
G-L-27-R3 0.77 21.481 10.367 19.667 2.07 1.09

Mean 2.17 (2.29) 1.05 (1.09)

St. Dev. 0.34 (0.17) 0.13 (0.10)
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2. ACI 440.1R-06 codeZHE T3 ZAE A~ DA AT} k3 v as]E o, ACI code:s ©]
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