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Abstract — While the effort has been made in recycling the FRP (Fiber Reinforced Plastic) used for the medium-to-
small size ships, researchers try to find out the methods more favorable for the environments and more value-added.
In respect to the fact that the FRP consists of two types of layers, roving and mat, differentiated by the 2-dimensional
structure, our group was able to separate the layers of FRP instead of grinding it. The roving cloth was cut to the long
glass fibers (about 50 mm long; calling it “F-fiber” afterwards). F-fiber showed increasing tensile strength and chem-
ical-resistance possibly due to the remained resin (about 25% by weight). In this experiment fiber-reinforced mortars
are made of the F-fiber as a recycling method of FRP. The mortar containing 2% (v/v) F-fiber results in 34.6% incre-
ment of bending strength from the standard after 28 day curing. The resulting strength is similar to that of the mortar
with imported polyvinyl fiber P-54. These results imply that F-fiber can be applied to the “fiber reinforced mortar’
and furthermore may be a substitute for the imported fibers.
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Fig. 1. Roving Cloth obtained from FRP

Fig. 2. Cross section of F-fiber (by SEM).

Table 1. Comparison of aspect ratios (length/diameter) of F-fiber
and P-54

Fibers Cross section (mm®) Aspect ratio ref.
F-fiber 0.760 51 this experiment
P-54 0.008 782 manufacturer report
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Table 2. Tensile strength of the fibers tested

Fiber P-54
Tensile strength (MPa) 414 794 758

bundle of raw glass fibers  F-fiber
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Fig. 3. Diagram of the SiO, network in the glass which can be bro-
ken by hydroxide ion in basic solution.

PR Qs A Seilsud 1o sk,
AR 23S B}

ol2|3 Antol= AR ata TS Frslr] e A
SRS Q2 89, Fgele] 70 BT F AP Wl
T WESh ARl Tt i 0 4 9] At A
= 18 T2E V1RO hFig 3). AWA 0T ALHE &
#= AF Bul oflz} A7|A) Lo okl 1AL Fig. 3014

qu Fxol FAZI(0H)S] A% Q19 $i-0 7+ Ato] 52
o7 Fojyoz Mg 4 9t
FRPO| AR fe]= E-glassq] borosilicate®A] TF2 &

o B]3) ALOs, BO;, CaO, MgO, 27 F4:9] ol mo
J.a‘Lg].J—l oh;].(ﬁ— A—]_\;l_ z‘sjloa‘t __L}\]r)) o]‘: o }\)\3]_ ‘ﬁLﬁ\_}d‘Eﬂ-
=(8i02)9] 2ol 459 si Al 359 ALl Bo] A@s 1
152 °*7}all¢°1ﬁr 2%9] AztelEg%e] gol o] H7|H F
A2 FAANTIE T2E A BE Si0-Si 71 Ajo) &

=
AL $i-07% "0-SiE. o 2FHWA thE F&e] ool A7
A S5 A e w1
(Fig. 4).
A% felRe PEAE SR, 9 9, 9 g0
ogﬁ B7HE & S QAT AUE Table 300 Bo)x
23k el Bl Sl 2 Q) Aad

N

of EAlshs FHE olF

iﬁw

c}

_]

>,\I
Mo -

Fig. 4. Diagram of the SiO, network of glasses with some alkali and
alkaline metal ions.
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Table 3. Tensile strength (MPa) of raw glass fiber and F-fiber simmered in
each solution for one week

Solution d distilled 0.1 M 0.1 M

Fiber 1y water NaOH NaCl
Bundle of raw glass fiber 414 117 65 137
F-fiber 794 394 200 305
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Fig. 5. Bending strength of the mortars containing various amounts
of F-fiber (0%, 1.5%, 2%) and P-54 (2%) depending on the curing dates.
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Fig. 6. Photos of bisected mortars containing 2% F-fiber after curing
for (a) 1 day, (b) 3 days, (c) 7 days, and (d) 28 days.
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