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ABSTRACT

This paper aims to study the effect of plastic waste as a partial fine aggregate replacement in
concrete on compressive strength, flexural strength, splitting tensile strength, abrasion resistance,
thermal conductivity, rapid chloride penetration, and bulk chloride diffusion of concrete with natural
aggregate. There were three types of plastic waste aggregate: polyvinyl chloride (PVC), polypropylene
(PP), and polyethylene terephthalate (PET). Fine aggregate was partially replaced by plastic waste
aggregate at 10%, 20%, and 30% by volume of fine aggregate. The water-to-binder ratio of 0.50 was
used. The study results found that the compressive strength, flexural strength, and splitting tensile
strength of concrete decreased as the amount of plastic waste aggregate replacement increased.
Concrete containing 10% PVC achieved the highest strength values and had a compressive strength of
210 kg/cm?, being applied for the construction of pavement and bicycle paths. By considering durability,
it was found that utilizing plastic waste aggregates improved the abrasion resistance of concrete,
particularly with 30% PVC, which provided the highest resistance. Thermal conductivity decreased
significantly with the incorporation of plastic waste aggregates, with 10% PVC achieving the lowest value
of 0.148 W/mK representing an 83.3% reduction compared to the controlled concrete. Concretes
containing 10% of PET or PP had high chloride penetrability, whereas concrete containing 10% PVC

had moderate chloride penetrability.
Keywords: Plastic waste, compressive strength, abrasion resistance, chloride penetration resistance.
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dlafisusuasundaiilduiasunavusznaradin
PVC paun3afi lduiasiuiAwvesnaladin PP uaz
PET fifdssmanasionay 14.62 uaz 25.29 7 7 Yu
$ovaz 3.16 uay 5.26 71 28 Tu uaziosas 2.64 uaz
4.26 7 365 Ju iiesnuIaTINARIEENAIERN PVC
fiaAuudauns e (Young’s modulus) 9031 PP
wag PET [5, 19] Fagrerfiumnuanunsalunisunss
fnvasmaunindioldiSuinaniuavuezwanain e
PIAIUAUNUS TENTNNGIE ALALAIRIAAVBY
ARUNSAT YA TIuLAYIETNaNaRnin PET, PVC
wag PP wuin MdsiauasneunInfiutudmaliings
SavesnauninfildinasiuAwvssnanadniiuguny
Tuse 1neAUdUNUSSEUINNA B ALALAIA IR

wanslugUiuudndlmudea fan1sei 4

A15799 4 ANUAUNUSTLUINAMAIDALALIAINAVD

ABUNIATLYUIRTIUARVIENAARN

PVC, | f = 5.833f.0Y7 R? = 0.851
PP; f. = 3.973f 047 R? = 0.803
PET; | f, = 0.669f.°8% R? = 0.881

mnewe: f. fs Masenvasmeunsn Rlanfunensaauiiuns) , f, fie

Mdsnvasnounin [lansusomsineuiiuns) wel Usinanisunidiing
5’33.12151,5861&1/'3&]1.1’363’311LﬂWﬂ%WﬁWﬁaﬂﬁ%ﬂLm 10-30%

3.3 AU

mﬂ'gﬂﬁ 10 Wui1 Aeun3afilduiasiuAvaes
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anaaloUSinunsunuiifiaty uaviilel3euidiou
AUABUNTAATUALNUIN fiszozinarvud 7 fu
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Yu ffdsfisanasdosas 6.37 9 30.42 wazl

N o w
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nsgapdethmiinanmsdaddosnineuninildina
TuaziBeasTTnA esnmanainiaaauifinig
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dnneu WwAeiuUITeves Mohammed et al.
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$ovaz 83.33 — 83.67 vauzfineunInfilduiasiuay
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511ANNSUlAESINYBIADUNSALABE 1N HANTS
vnasiiaenndosiuiuidoves Belmokaddem et
al [4] way Zaleska et al [23] vl 01US 8 UL 81U
HANSEVUVDIUTNUBILIATINABVEENATERNT NS
uwnui¥esaz 10 faguil 15 wuin AeundnAdUALdien
n1311ANTauggaUsEEIM 0.887 W/mK Yy
AouN3ATlduIaTILAYIEENa1ERN PVC AR5t
ANFoUANAIBE 19N BE T 0.148 W/mK d1vu
Aoun3AfilduiasuAwssnaiann PP uaz PET &
ﬂ'wmiﬁwmw%’auaqﬁ' 0.167 W/mK ag 0.193
W/mK anudsu 3 suansliiiuganisanainisun
aufeussannifieifisuiunauninaugy
dowseuiisuainisiaudeudlaainnis
naaastuad muualiludszniAnsensandsau
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3.6 AINAIUNIUAASLTAUUULTY

NIUNINTUARDLIALUULIIVBIADUNTANANLIA
sauAwYEENaTadn PVC, PP uay PET wandlugud
16 3MNFUNUI1 ABUNIAAIUANTAIUAIUNIUARD
lsifigalnesiusnaszalnihlvaninuies 1,437 g
asutd dmoglunguanuaiunsaunsndunaslsa
(Low chloride penetrability) #1uu1605514 ASTM
C1202 [14] o950 HANTENUTBUMNATHIAVYYE
wanaRnusazuiln wuin Aeuniedldaniumes
wanadn PVC anusumunaelsdafigauleifieudu
wenaaindy o laefinsunuiisesas 10 wag 20
AaunIaray PVC idnaglunguainuaiuisauwnsn
Fdunaelsn Urunaiy (Moderate chloride
penetrability) Tned U uauuseq L lnanu
2,443.8 uag 2,901.0 gasud aud1du eg1lsinn
densunuiifisduiosas 30 AruUFauszaluin
Ivasuiutudu 4,103.7 gaeud deeglunguan
Furrumaslssigs (High chloride penetrability) 910
wansnaaosuandliiiiud aeuniniildinasiuiay
Yggwaain PVC unufi Yosaz 10 f9 20 Samsdl
Usgansnmlumsldmuluanminedesiifiauides
sonaelsdlusziuuunandld vazfineuninilduna
suLAYgENAIAAn PP finsunudifesas 10 A
U'%mmﬂasaﬂ%lﬁﬂmshul,ﬁ'mﬁumﬂ 1,437.0 Ju
4,420.8 Aaeutd (Futufesay 207.6) vileglungy
ATMANNIIUMINTNAaElIfEe uonand mafindu
vosrUBnaszqlvihlnasiudutuogannludg
nMIwnuiifosar 0-10 varfinsdsuuvadugia
naunuitesay 10-20 Useqlwitimuniiutuifios
Yovay 2.5 uazfeway 7.1 dmulutaanisunuiiies
ay 20-30 usnounIadlduiasimiaznaain PP
nAUTINuMsunuiiSinseglunguninuansaumsn
Funaslsfge dmiuasuninildutasiuawues
wanadn PET faUSanauszqlnilvarugefian

TnefirUSunaszaluiiniuieiosas 273.7 fims
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al. [24] LLazmﬂgﬂ‘ﬁ' 19 lofasanisunufisaa
SIUALLDYAGTINYIAAILUIATIUAYVYTNAARANS B
az 10 WU Aeundaildnasudvrssnatainyia
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(Interfacial bonding) Lﬁmmnﬁuﬁamammﬂw%
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(Long-term environmental impact) 1% n19.d o
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