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Experimental Study on the Stress Variation of Concrete Containing
F-fiber Extracted from Waste FRP
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Abstract — Even though to discard the waste FRP (Fiber-Reinforced Plastic) is urgent and problematic, the way to
do it has not been efficient. In our project team the FRP have been splitted into some layers which have different
physical properties; mat and roving layers. Among those, the roving layer woven like a basket by bundles of glass
fibers has been cut into reusable fibers called ‘F-fiber’. F-fiber is 1 mm or 3 mm in width and 3 cm in length. It is used
in fiber-reinforced concrete (FRC) with 0.5%, 0.7%, 1.0%, or 1.5% of volume ratio. Produced FRC was tested in compres-
sive, tensile, and bending stress in contrast to the without-fiber (standard) concrete and 0.1% polypropylene reinforced con-
crete (PP-FRC). The tensile and bending stresses are more or less those of PP-FRC. The compressive stress, however, is
similar (with 3 mm F-fiber) to or lower (with 1 mm F-fiber) than that of standard concrete. Conclusively the usage of the
waste FRC in concrete is advised to be limited to the one where the compressive stress is not much critical.

Keywords: F-fiber(F’d-), Fiber Reinforced Concrete(’d 743} &3 2] E), Compressive Stress(%57d5T),
Additive Composite Material(37 18 &-§4A))
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Fig. 2. (a) Picture of the roving cloth obtained from FRP and (b) F-fiber
obtained from the roving layer.
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Table 1. Specifications of mixing proportions of PP and F-fiber (3 mm or 1 mm width) reinforced concrete samples with different mixing ratio

ingredient weight (kg/m?) F-fiber width
standard W/B S/a
sess (%) (%) W B C SP SI $2 G 3 mm 3 mm I mm

FY AD? F AD F AD
Plain 0.8 Plain 0.8 Plain 0.8
PP 0.1 1.1 PP 0.1 1.2
FO0.5 0.9 F0.5 0.9 F0.5 0.9

60 MPa 27.0 440 163 604 423 181 349 349 913
F0.7 0.9 F 0.7 0.9
F1.0 1.0 F1.0 1.0
F1.5 1.1 F15 1.1

DF: type of concrete; without fiber (plain), PP (polypropylene), and F(F-fiber %v/v), ?AD (B*%)
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Fig. 3. Stress test by aging for the plain, PP (0.1%)-FRC, and F-fiber (0.5%) FRC: (a) compressive stress, (b) tensile stress, and (c) bending stress.
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Fig. 4. Stress test by aging for F-fiber (3 mm width) FRC depending on the mixing ratio of 0, 0.5, 0.7, 1.0, and 1.5%: (a) compressive stress,
(b) tensile stress, and (c) bending stress.
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Fig. 5. Stress test by aging for F-fiber (1 mm width) FRC depending on the mixing ratio of 0, 0.5, 0.7, 1.0, and 1.5%: (a) compressive stress,
(b) tensile stress, and (c) bending stress.
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