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Abstract

This research aims to study the effect of recycled plastic fibers as fiber reinforcement
in concrete. The recycled plastic fibers were made from polypropylene type (PP), with a diameter
of 1 mm and length of 30 and 60 mm, used at rates of 0.5 and 1.0% by weight of cement.
The mechanical properties in terms of compressive strength were tested at 7, 14 and 28 days. The
splitting tensile strength was also investigated at 7 and 28 days to compare the mechanical
properties of concrete mixed with recycled plastic fibers and normal concrete without fiber
reinforcement. The test result found that the use of recycled plastic fibers at 0.5% by weight of
cement had slightly higher compressive strength than that of 1% by weight, for both fiber length of
30 mm and 60 mm. For the tensile strength of concrete, it was indicated that using recycled
plastic fibers at a length of 60 mm enhanced splitting tensile strength better than at 30 mm at 0.5%
by weight, while the splitting tensile strength of concrete using recycled plastic fibers at a length
of 30 mm was better than at 60 mm at 1% by weight. The result clearly showed that the ratio of
splitting tensile strength to compressive strength of recycled plastic fiber concrete was higher than
that of conventional concrete. Recycled plastic fiber concrete had a ratio of tensile strength to
compressive strength of 14.2 to 15.5, while conventional concrete had a ratio of tensile strength to

compressive strength of 11.2 to 11.5.

Keyword: Recycled plastic fibers; Compressive strength; Tensile strength; Fiber reinforced concrete
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Table 1 Fiber Characteristics

Length Diameter Aspect
Name  Material Shape Section
(mm.) (mm.) Ratio
PF30  PP-Plastic 30 Circle 1 30
PF60  PP-Plastic 60 Circle 1 60

Figure 1 Recycle plastic fiber.
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Table 2 Mix proportion of concrete

Mix Proportion (kg/m?)

W/C

Samples Recycle .
OPC Natural sand Lime stone Water Ratio

plastic fiber

cT 355 718 1095 0 195 0.55
CPF30-0.5 355 718 1095 1.78 195 0.55
CPF30-1 355 718 1095 3.55 195 0.55
CPF60-0.5 355 718 1095 1.78 195 0.55
CPF60-1 355 718 1095 3.55 195 0.55

ANIVAFBUILIIIABUNSALUIUB UL S ULSINARTL
wny usssafidsiusildiAaus i dudaioundi
AABANTIGA AL FLAAN SIS UL
WUURIZnvesAounIa FHeaunisd (1)

2P

SP= — (1)
ndL

dlesmunls

SP = MAWPLUUKNTNYBIABUNTA (ksc)

P = usanmgsgn (kg)
d = durugugnas (cm)
L =A3131813 (cm)

3. NAN1INAEU
3.1 AA99AYDIABUNTA
HANIINAADUAINISAYDIABUNIALAAIA
Table 3 AN sNAdBRUNUI1 ABUNTAAIUAN (CT
concrete) fiAMasdn winfu 245.2, 311.5, 344.5
nn/aa? 17‘1'91&4 7,14 uay 28 Yu audeu Tuvesd
oundanguidinisiaiusedulowaradnileifa
ansafuindssaldfiniirouninauaudilifinng
wesushoduly Taeflony 7 fu nduvesaeundniil

I o v w1

drunanvaaduly (CPF concrete) damdsdnas

Y

Science32-N4.indd 102

102

Sywine 301.2-319.7 nn/a? ntudidniingudy
301.2-319.7 AN/’ uay 341.2-344.7 N/’ iy
14 U Uag 28 U AINAINU HATDINITWRIUINIES
SAUDIABUNIAUAAINT Figure 2 IANANITNAGDU
fdednvesnaunsatiulainnsididulenaadn
SloiAa damalinounIniinuanunsasumasenues
poundaldftulasiamzlursengduldfmniey
Wieusupasundadilufinisasudeduly Wesin
Lﬁuiaﬁagjmasluﬂauﬂ%'mmmimismaLLSdLﬁuLLaz
MlinszuIunsveesivessessnianutialy
yaurduussn dwaliraundaiifddniiuiy (8]
HanN1sNAae UYL NIY URe2AUIuIdeued
Anandan, S. and  Alsubih, M. [9] fiwuinnisudia

v

wWulovdanarafnasludiunaumnaunsndinane

o v w

ANSIDAVDIABUNTATNLANTIY LABUULADUNTASY

Mdssn peundanluilifinsesudulosziinnns
JRwuuuivulawansliiuianinulsizves
ABUNTA MsanABUNIATIiNSESuseduly Feaz
finsinfevandulofudwudmadvinlvaiunse
nszpAnuAIEnilAntuneluneunInaL sy
Mduazasundnaziiauanunsalunssuidaiy

U aRTUHNATRIAINENVRLEUlERDMAID R
YDIABUNTH NUI1 Mstddulenatadinslafaly

8/8/2567 BE 15:03



T 32 @il 4 nsngIAu-Gamau 2567

58153Imemansuazinalulad

USuudoray 0.5 @1W150NMUIAS8ALAANIINTT
14 lulsinadesay 1.0 Endeevaduleidanuen
30 way 60 wy. Wlewssulsunariididaves
Aour3nTieny 28 Ju esmnmsifiuduleluyiina
wnfudswaliireunimdanuliidudefertugedn
Tnoduloonaunsnivietnvininisidenloswes
las9a51mnganInnnvinujisenlanstuves
Fuwddefionguintu Ssusunuvemandnain
Uisenlawsiunaznadeulosiuradlasaiig
danasanissunadlagianiglununidsunsen
99ARUNSA [10, 11]

Table 3 Compressive strength of concrete
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Compressive strength (ksc)
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7 Days 14 Days 28 Days
cT 245.2 311.5 344.5
CPF30-0.5 269.8 311.0 341.8
CPF30-1 298.1 319.7 341.2
CPF60-0.5 290.0 317.3 351.8
CPF60-1 281.8 301.2 344.7
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Figure 2 Compressive strength of concrete
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Table 4 Splitting tensile strength of concrete
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Splitting tensile strength

(ksc) - Normalize spitting tensile strength (%)

Samples
7 Days 28 Days
cT 28.3 - 100 38.8 - 100
CPF30-0.5 40.2 -142 51.9 - 134
CPF30-1 43.1 - 152 52.8 - 136
CPF60-0.5 40.5 -143 53.9 - 139
CPF60-1 40.2 - 142 49.0 - 126

(a) CT concrete without fiber

(b) Concrete with fiber

Figure 3 Failure characteristics of concrete after testing tensile
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Figure 5 Relationship between square root compressive strength and splitting tensile strength of concrete

paunsedbuiiduleludiunavsgraiuledn way
anusavinuieabalagldaunis SP = 6.2209Vf¢ -
63.823

4. ayUna

4.1 peunsafiasusedulenarannileda
asladulefidrnuen 30 waz 60 wu. Samdssn
7leng 28 Fu agszwing 341.2 fa 301.8 nn/aa’ uag
344.7 §9 351.8 nn/a? AU BuzTineunse
AuAuilAiniY 344.5 novan’ Taensldidulely
Usuwdewag 0.5 fidmaedngeiniisesas 1.0 ién
tosadulefitauen 30 waz 60 W,

4.2 nmslddulenanannslodafidanue
60 uy dari1dafeuuun1@ngeninnisididule
wanaRn3leianianiue 30 u dioldluusuna
Sovaz 0.5 Tumenduiudleldiduleluuiunausey
av 1.0 @ule wu dlenanadnslefadideuen
30 . AridaRawuu@nasnindulonaiain
lfadidninues 60 wu.

Science32-N4.indd 106

106

4.3 paunsanauldulonarainslaiAal
RIIEIUSDYAL MR ITNADNNAIOAVDIABUNIA
figeandnnouninmuauiilifinisasudule Tae
roundadldidulonanainglufaisovazaaeids
Aaardsaingy 14.2 8¢ 15.5 Tusasiinounia
535UASANS DAL URINAIAOASITAYINAY 11.2
f911.5

4.4 peunInnaudulonanainilodaluyn
dunauiiimdsieiiganiaeuninauaudlsifing
@Sudule Fadsauuindnvesneundausiu
fusnfiaeswestdssn Tasamnsavhuiemlalag
T9@uns ST = 6.2209€ - 63.823, R? = 0.9281

5. inAnssuyszna
Y0UBUANAIATIYIIAINTTULEST AN
AFNTINAERs unnInerdomalulagsivusaa
ngam Aldenneanuazaniumsldaunsaiuas
wiaasilonne q saudauiidmsurnsinuide

1Y &

WININUUVBVOUAN ANNTING Fuiing Anuinud

8/8/2567 BE 15:03



T 32 @il 4 nsngIAu-Gamau 2567

58153Imemansuazinalulad

duasy wazameIuuY A3iyad dnsunmsivdeya

Tums@nwiasadl

6. References

(1]

Science32-N4.indd 107

Yazici, H., 2008, The effect of silica fume
and high-volume Class C fly ash on
mechanical properties, chloride
penetration and freeze-thaw resistance
of self-compacting concrete, Constr.
Build. Mater. 22 (4): 456-462.

Alberti, M. G., Enfedaque, A. and Galvez,
J. C,, 2014, On the mechanical properties
and fracture behavior of polyolefin fiber-
reinforced self-compacting concrete.
Constr. Build. Mater. 55: 274-288.
Meesala, C. R., 2019, Influence of
different types of fiber on the properties
of recycled aggregate concrete. Struct.
Concr. 20 (5): 1656-1669.
Sukontasukkul, P., Pongsopha, P.,
Chindaprasirt, P. and Songpiriyakij, S.,
2018, Flexural performance and
toughness of hybrid steel and
polypropylene fibre reinforced
geopolymer. Constr. Build. Mater. 161:
37-44.

Gao, D., Gy, Z., Pang, Y. and Yang, L., 2021,
Mechanical properties of recycled fine
ageregate concrete incorporating different
types of fibers, Constr. Build. Mater. 298:
123732.

ASTM C39, 2021, Standard Test Method
for Compressive Strength of Cylindrical
Concrete Specimens (2021), American

Society for Testing and Materials.

107

ASTM C496, 2017 Standard Test Method
for Splitting Tensile Strength of Cylindrical
Concrete Specimens, American Society
for Testing and Materials.

Guo, S., Zheng, D., Zhao, L., Lu, Q. and
Liu, X., 2022, Mechanical test and
constitutive model of recycled plastic
fiber reinforced recycled concrete,
Constr. Build. Mater. 348: 128578.
Anandan, S. and Alsubih, M., 2021,
Mechanical strength characterization of
plastic fiber reinforced cement concrete
composites, Appl. Sci. 11 (2): 852.
Mello, E., Ribellato, C. and Mohame-
delhassan, E., 2014, Improving concrete
properties with fibers addition, Int. J.
Environ. Eng., 8 (3): 249-254.

Arora, A., Yao, Y., Mobasher, B. and
Neithalath, N., 2019, Fundamental
insights into the compressive and flexural
response of binder-and aggregate-
optimized ultra-high performance
concrete (UHPC), Cem. Concr. Compos.,
98: 1-13.

Istam, M. S. and Ahmed, S. J., 2018,
Influence of jute fiber on concrete
properties, Constr. Build. Mater., 189:
768-776.

Das, C. S, Dey, T., Dandapat, R., Mukharjee,
B. B. and Kumar, J., 2018, Performance
evaluation of polypropylene fibre
reinforced recycled aggregate concrete.
Constr. Build. Mater. 189: 649-659.
Pesi¢, N., Zivanovi¢, S., Garcia, R. and

Papastergiou, P., 2016, Mechanical

8/8/2567 BE 15:03



Thai Science and Technology Journal

Vol. 32 No. 4 July-August 2024

properties of concrete reinforced with
recycled HDPE plastic fibres, Constr.
Build. Mater. 115: 362-370.

Le, A. T. and Le Hoang, A., 2023,
Comparisons of flexural, split tensile,
double punch, and direct tension tests
on high-performance concrete reinforced
with different fiber types. Case Stud.
Constr. Mater. 19: e02413.

Science32-N4.indd 108

108

Afroughsabet, V., Biolzi, L. and
Ozbakkaloglu, T., 2017, Influence of
double hooked-end steel fibers and slag
on mechanical and durability properties
of high performance recycled aggregate

concrete. Compos. Struct., 181: 273-284.

8/8/2567 BE 15:03



