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Experimental Study on the Stress Variation of Concrete Containing
F-fiber Extracted from Waste FRP
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#H FRP2] A )= g Fuksht F5leh ALY ol o] WA) gtk 2 A% FRPE] 337 740l 245 o 52
= Fgsigleon, 7k 4 94 H—f ] 2} E/do] ta-& gRlsh ul Qlnt. 1 feld - vhde] vy 24 oR 5
o1 Q= EHZA el AyE AR L 2718 % 1 mme) 3 mm=E g3t dolE 3 emz 2t
BIHE 0.5%, 0.7%, 1.0%, 1. 5% Elele = A-7d3F =2 E(fiber reinforced concrete, FRC)S A &5t 4=
A, QAT 7S v|waly] Yl AsaE E3eHA] o2 23 S (polypropylene, PPYS 0.1% ESFsH= H]

A A, 48 Qs B PP EESHe 25 AL Mk R nel w, gt
A AEAE 9 9k A SARPAHG mm %), 0F 20% A 75Tk mm %), o] A3k wio 7 FRP
AANE ASAAR 2 Bl GEYEI GBS T G R AT 2L A,

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(Fd-), Fiber Reinforced Concrete(3 743} £ 2] E), Compressive Stress(%= 74 5T),
Additive Composite Material(37}+8 &-5H2A))
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FRP(Fiber reinforced plastic):> 7FH-3-uk & &4 wleel A go ) sey sztmo) 1808 502 olg) 349] HlE &4 0] of
el A% A G gL Ak e S AN EA g, g0 payeel 21w ARgste] Az FRP A A7)
i ofE Rel FAS 9 Sl WIS AF L WAE A o A gai 1) wand vl glek 1 o) 2ol el
fCorresponding author: shleee@hongik.ac.kr 218 w9 f1date] Agare] = F1lo] ofshd  glo] A2

42



¥ FRPZHE 223t FARE ol%

7 ¢ 2AtH(Hwang[2000]).

olA] #7|== FRPE A 52 0% 34 Ag]shz o] AlA€
v} 3lth(Hwang[2010], Nakagawa[1996]). Bt} £ 313121 A
g e 2 ARl ARAdE SR E AR e RS Shls
A7 tH(Kim[2010]). # FRPE A1&-g3h= dAlollA FRPE &
HeHA] kil ofe] FO= Fo] 9li= FRPE] 5745 o]8ah= 20|
th FRPE 25 72% o] FolA] qlrk: WS- (roving layer)¥} v
EZ(mat layer)(Fig. 1). ©12] 7F] felidfi7t v oh 22 %
AAE Golxl =5 et 037‘ ANz Ze)s vEZe] |
Zo} 7p A= A gE o] 9l & TR ved
Qlglor dald 2RSS & 3mmE §7H01 “F“ 5 AAkst
Ath(Fig. 2, Yoon[2007]). ©] Wl FAH-2 714 | 5o] 2
A itk

# FRP A&-8A41 73} 232 E(Recycled- Fiber Reinforced
Concrete, RFRC)°l| AFE-3171 913l FAl-froll thall 4717 8- ellA] <]

5 ARS SR 1 A0 F2 Rl u) felifel 1

roving

Fig. 2. (a) Picture of the roving cloth obtained from FRP and (b) F-fiber
obtained from the roving layer.
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FE5E U IR E At A Sl (P-54) 2%E E 3kt
REEES} Aot 79 2A g m AR A E A
29| 7FsAS B9l vl 2l5k(Yoon[2007)).
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7Nl ®2 AR5 T8 &2 23 0.1% PP(polypropylene)
“%% ?j—‘?ﬁ& 7/\ ﬂl’“ﬁ}oﬁ H] wakarz}; &F3itk. RFRC Aldell=

P9t 12&d =S 30%, STt
AHA 1 E3lx H* AW”PM(ME D). Faf 9080 e A= 4
AL 93] FARE 3mm)E 0, 0.5, 0.7, 1.0, 1.5%%= 22} &4)8}
S THTable 1). FA+9] Fo & A% 23S 98 FAF(E
I mm)Z 0, 0.5, 0.7, 1.0, 1.5%% ZF2} E]&}3TH(Table 1).

ZAYE FAAE G QAT AELS $100%x200 mm
FAAR AFsom, FE AL 100x100x400 mme] A
g FAAZ AZlct. BE FAARE Bl A 894
3o A 7,28, 56, 91U ASFAE, IFAE, FUEE 7
Z} KS F 2405, KS F 2423 % KS F 240835 &)l 9)71s}
o] AAJsIGit).

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 Tmm I mm Tmm

stress % % W B cC SP S1 S22 G

¢a) () FD 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 FO0.5 0.9 F 0.5 0.9
60 MPa 27.0 440 163 604 423 181 349 349 0913

F 0.7 0.9 F 0.7 0.9

F1.0 1.0 F1.0 1.0

F1.5 1.1 F1.5 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.



¥ FRPZEHE 3t FAARE o83t 2

Table 2. Increasing stress ratio of the various FRC’s based on the
plain concrete sample

. Fiber Stress Increasing ratio Nq. of
(width, v/v%) (%) Fig.
compressive 12
PP(-, 0.1) tensile 24
bending 27 3
compressive 3
F(3,0.5) tensile 19
bending 11
compressive 2
F(3, 1.0) tensile 22
bending 8 4
compressive -2
F@3, 1.5) tensile 30
bending 10
compressive -19
F(1, 1.0) tensile 20
bending 5 5
compressive -18
F(1,1.5) tensile 20
bending 12

% T E AFT nwste] A S7HRS AXFISITH Table 2).
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AF] QAT (19~30%) = PPE X3 A 9] QA= (24%)2t
A% 5 S v Ak w3 F7E (5~12%)= PP(27%) K.
the B8N 4t 20 Ax S7HES Bola 9t 13y
AFAEE -19~3%%E PP 12% KT} wi-¢- vpie | @ 3]2] 733}
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