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This paper concerns the mechanical properties of recycled plastic fiber-reinforced concrete. It presents experimental research results
of recycled fiber-reinforced concrete with fiber volume fractions of o, 0.5, 1.0, 1.5, and 2%. Experiments were performed to measure
mechanical properties such as compressive strength, elastic modulus, tensile strength, and length changes. The results show that both
compressive strength and elastic modulus decreased as fiber volume fraction increased. In addition, the experimental results show
that recycled fiber-reinforced concrete is in favor of split tensile strength, flexural tensile strength, characteristic regarding crack
mouth opening displacement, and length changes. The results of this study can be used to provide realistic information for modeling
of mechanical properties in recycled plastic fiber-reinforced concrete in the future.
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Fig. 1. Recycled plastic fibers
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Table 1. Mix proportion (kg/m’)
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Fig. 2. Compressive strength test
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Fig. 3. Compressive strength test result
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Fig. 4. Elastic modulus test result
50
‘= 40
=
=
=
th 30 :
. :
g .
Z .
£ 20 :
@ — . -Specimen 2 H
‘E‘- === Specimen 3 l‘
£ 10 pee 3
3 Specimen 4
Specimen 1
o ;
o 0.001 0.002 0.003 0.004

Strain (m/m)

(a) Fiber content = 0%

Compressive strength (MPa) Compressive strength (MPa) Compressive strength (MPa)

Compressive strength (MPa)

50

30

20

10

50

30

20

10

50

30

20

10

50

30

20

10

B
? <
- ™
e Ny
- NN
- AY -
A . ~.
/ N o,
. 3 ~
‘f — — Specimen2 |
ra +----- Specimen 3 N
/ —— .Specimen 4
& Specimen 1
. T
o] 0.001 0.002 0.003 0.004
Strain (m/m)
(b) Fiber content = 0.5%
_~s .
\
\ .
7 S
/ Specimen 1
/ — Specimen2| 7]
“‘ Specimen 3

o 0.001 0.002 0.003 0.004
Strain (m/m)

(c) Fiber content = 1.0%

— — Specimen 1
------ Specimen 2

—Specimen 3
— - Specimen 4

o] 0.001 0.002 0.003 0.004
Strain (m/m)

(d) Fiber content = 1.5%

/ — - -Specimen 1

Specimen 2 [~

=== Specimen 3

0] 0.001 0.002 0.003 0.004
Strain (m/m)

(e) Fiber content = 2.0%
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Fig. 6. Split tensile strength test
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Split tensile strength (MPa)
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Flg. 8. Split tensile strength result

et Mesd 232|EQ| QIEY: E48 mefstr| floto]
150mm(7+2) X 150mm(Al2) X 550mm(Z0])2| Za|Z HAQ|
ANHE Mzt 4datE ot eRlaMas +8sIACHFig. 9)
ots2 USAIEIE ALEot0] HRIXoAC 2 5HES Xstat
Rt ERINAEE Al (22 AH8sto] Albtetic

In= 21%2)2 @

O7IM, P zlt} o1&
L AH X|7Hd0]
b AlEHO| oz

hy, © Al

2
Hi
o

2} BjRI0IMo| Ao BOIHE BT WS Fig. 100 Lf
EILIICE, YtEaRE0] 42, B HOMNAST 420MPa 0|,
g HeEAEIalE| HOIMYEE 4R%0/ 00, 05, 10,
15 2 2.0%=2 Hato| et 242+ 4,67, 4.83, 4.95 2l 5.06MPaS
Ltetfoict

e NREYESelE0| HOEYCE BERSR|E0| |

E0| #oIYE A7Ks ZalAel B Mot 238l e
r

A9 QIFZEE SIHNF|7| iz

ull
1=l
il
pull
]

P I L .

e

\

[
|

—_

Flexural Tensile Strength (MPa)
2

o

0.0 0.5 1.0 15 20

Fiber contents (%)

Fig. 10. Flexural tensile test result

Fig. 113 20| LeX(notch)7t QU= AIBS: RErSte] 3% S1EM5t
HOj Of3f EOIABIS SHBIACE BOVIAIHS maE H40)

o, 37/= 100mm(7t2) X 100mm(M2) X 400mm(Z0
2|5 AHO| Z32|E EHIHE J7IE0= 907 §Jxist Mol X|
EUCHY| X2 WM, X9 Z0l= 10mmo|1 22
3.4mmO|LC},

A 5HHO| x| ZEhof| 5mm 22| 7 E0|X|(clip gauge)
£ HX[ot0d olE0l| M2 X|2| FEIHTHS
displacement, CMOD)E Z&ot%LCt

CHEXOZ Fig, 120 ML2F0] 1.0 L 15%L 19| 51-CMOD
He| A SHZUE 242 LIEHKQICE E3t Fig, 130] T Eoh+
HAAY ZHZEUE Helott] LIEHAICE M8 dRELE3
2IEQ| Z|H5lEL MR0] 05, 1.0, 1.5 2 2.0%= Hatof wteat
22k 874, 10,78, 11.27 2 11,55 kNS LIEFLHRICH

HRELZIE FBMTHY A A9 ZHolES I

(&)
2 233~322% HEO|CH MeBzag3|EQ| A|U5kE &Il

o
=]

(crack mouth opening

SHRAMASIIRSS| =27 2014 9% 229



L
i
H
H
i
i
i
i
i
]
i

A TR (e

(@) Front view of prism specimen with notch

(b) Bottom view of prism specimen with notch

Fig. 11. CMOD test setup

W 47/t 232E HESAS| QIFZEE SIM717| e

olct,

=
i
oo
0x
40
HL
o
Tt
H
L]
Im
10
N
=)
i
ton
im
0x
mjo
>
oot
mjo
>

<:JI|:l
Q'E
2R

o
oM TH2E dREd Z32EQ AlZ] IE HYE HalE =
gotRArt.
Fig. 150l ZEEI2|E(HRY=0%2 WS dREL 23
t

2|E(MRY 0.5%)9) 31 Ste] 2o

Sl HE 22 325 10°° m/m0|12, 4
B2t 232|EQ| HEE WS 280 < 107 ° m/mEM 2t

700 4o 3R

M98 238|20| Z0HES UHESR|EHCt of 14%
X

= =
A LERHTE 0[213t S5O MBE NREZY 23820 55

230 vol. 2, No. 3 (2014)

14

12 Specimen 1
. Specimen 2
10
p— = :Specimen 3
F
e R e B
-
a0 s
2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 Il 1 Il Il 1
0 0.2 0.4 0.6 0.8 1 1.2
CMOD (mm)
(a) Fiber content = 1.0%
16
14 = - =Specimen 1
12 e Specimen 2
—Specimen 3
=10
-
=
=) 8
o]
[=]
- [
4
2
o

CMOD (mm)

(b) Fiber content = 1.5%

Fig. 12. Load-CMOD curves

tmate Load (kN

Fiber contents (%)

Fig. 13. Maximum load in CMOD test

50| YutEIAlE0| ARENHCH 245t A

mo

EFEHLE,



(b) Measurement of strain at various days

Fig. 14. Test of length changes
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