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INCORPORAGAO DE PET TRITURADO COMO
SUBSTITUICAO PARCIAL DO AGREGADO MIUDO EM CONCRETO
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4. TRABALHABILIDADE = SLUMP TEST
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A crescente gerachio de residucs
plaatices [PET] représénta um
desafio ambiental crescente.

A construcdo avil @ um dos setores
fue mais consome agrogados
faturais.

Solucdes sustentdveis sao
nEtESSANAS Pard O reaprovertarmerio
de residuos plisticos,

OBIETIVO:
Avaliar a infladncla da incorperachio do
polictileno tereftalate (PET) triturado
camo substituto parcisl do sgregado
mikido am conoreto, analisando seu
trabolhsbdidsde ¢ resisténes b
compressha,

+ RESUMO GRAFICO

3. ENSAIOS REALIZADOS

Produghs de 3 tragos exparimentais com Elump Test
substituicho parcial do prein por PET witurado, (ABNT NER 16888:2020)
= Hovalingho da trabalhabilidade
TRALD TROR DS PET palo abatimanto do tronco
- forn subetifuiche b arela)
de cona,
Referéncia 0%
PET-5 5% "
Resisténcia & compressao
PET-10 10% (ABNT NBR 5732:2018)
Dosagem base (para todos oss tragos]: ldades de cura:
= & 7dias
o & 0 & © 146w
Areia” Brits Agus  PET iturado & 28 dias
4.0 kg 832 kg 10,73 kg F4EL  Da0213) kg
LiFn corpo de prova por irage
* freia quartrosa pardacerita por PET para cada idade de cura.

[Médula: 1,1 mm o espessura: bargura 3.2 & 48 mamy).

5. RESISTENCIA A COMPRESSAD

Resultados de enzaie de sbatimento do tronco de cons Resultades cbtidos (MPa) Evolucho da resizténcia b compreazio
X - ¥ PET [Referdncia)
Resigtincis b compressho [MPa) =
.v‘ P reitucio I:I:l:-:ndc 14 & S% PET (PET-S)
da cormiribnois 0% PET 2% PET 10% PET 11,50
- (dist)  Relerinde) PET-S) PET10 5 o  * 1OWPETPET10)
o taor day PET, % 6,12
7 657 7.B0 314 2 10
O PET penau 8
riekney chensidade 14 812 BED 374
& lerulibre b 55 A &
S S 28 1190  9.90 5.09 _
a4 5.09
]-l:ﬂ'i PET & 374
m s e — Z 3.14
trakoihiakaliclace g 5% PET. detempents 109 PET: reduia
iriial wpvolonle ou shgrafis b da [1]
10% PET levamente supsrion e mia f 14 28
IP'ET 1] [PET- 10§ Idade de cwra [dias)

® Sepemy difererda reprerantative (p-005|
ontro o8 loores da PET,

Hangi sderincia snite
o PET & & pasia
Elimaitea,

Fanor rigides do PET

COMmparado s
By B i b,

Fakzs Tarmschka de

Menor transferdncia de tensBes

=+ Redugdo da resisténcia mechnica,
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RoducBas om relscls so traco referdncs (28 dis):

= 5% PET: 16.0%:

Indicado para aplicagies ndo estruturals:
Blo<os de vedscho

Figod intertravados

Calcadas

Artefatlos pré-meldados

Etarmantos de enchimanio

COFo@;

’ Reducio do consuma de agregados
naturais @ destingnia sdequadas de

reiduae plisticos,

CONFLITO DE INTERESSES

ES Engineering and Sclents | « 15 | n. 3 | 2036

DOl 10, 1BE07/ES 2025152312806

= 10 PET: 57.2%

6 MECANISMO OBSERVADO 7. APLICAGOES POTENCIA'S

PET reciclado pode substitiur parcislmente &

areia am concreto.

5% do PET apresentou desempenho
satisfatdrio, semelhante ao concrato
comwencional,

Teores elevadas (10%)] comprometam
significativarmanta o realablncia mechnica,

Potencial para aplicagdes nio estruturais,
eam raducho do cansume de agregades
naturais.,
a. Contribui para a sustentabilidade, inovacio
& destinache amblentalmente adeqguacda
@ Suslentabilidade, inovagio e

responsabilidade ambiental
na construgio cheil
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+' GRAPHICAL ABSTRACT

INCORPORATION OF SHREDDED POLYETHYLENE TEREPHTHALATE (PET)

AS A PARTIAL REPLACEMENT FOR FINE AGGREGATE IN CONCRETE

1. ENVIRCONMENTAL PROBLEM AND ORIECTIVE 2. EXPERIMENTAL METHODOLOGY

4. WORKABILITY = SLUMP TEST
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The increasing generathon
of plastic waste [PET) posos
a grewing amaronmantal challenge.

The construction indwstry is one
of the sectors that consumes

thie most natural aggregates,

Sustamable solutions are nesded
to promote the reuse of
plastic wasts,

OBIECTIVE

To evaluate the influence of shredded
PET as a parthal replacerment for fine
agpregate on the workabitity and
compresshae strength of contrete,

©

Slurmp test results (slump of concrate)

pL]

Production of 3 experimental mdoes with partial
replacoment of natural sand by shredded PET,

MG F'FI' COWNTENT
(replecing fiee aggregate)
Reference 0%
PET-5 5%
PET-10 105

Base mix proportions (for all misxes):

doéd b &

Cemant Sand* Gaenenl Water  Shewdded PET
4.0 kg Bi2kg 10.73kg ZA6L  [D1e0.213) kg

* Sanck quarttiie pardacenta by PET
(Size: 1 mm theck: width 3.2 1o 4.8 mml.

Results obtained (MPa)

Comprassiva Strength [MPa)

" Saght, reduction in Cuiring s
corahiieny with (el 0% PET 2% FET 10%: FET
8 the incrnaza of Referénca)  (PET-5) {PET-10§
PET ol
Ei B.57 .60 314
L .ﬂ PET i kv
chardty sl b 14 9.12 859 374
S PR Y
Fi
Fil 11.590 2,90 509
10% PET
2 st hegreer Highligets
wtial
| 5% PET: parformance 1 0% PET: slgrificant
n ﬁ eepiplon or @ rechaction in
0% PET slnyheily puparior, sreragth.
1 PﬁT PET-L0)

* Mo significant differenoe [pe=0,056)
Batwean the PET contants

6. OBSERVED MECHAMISM

PET ard comesnt
pasbe.

cosnipared oo
minaral spgregetat

HisggiFeir weiubi] ciband
wnd e o bty

Lowher stress transfer
—+ Reduction in mechanical strength,
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Lervewr i batwosn

Lovempr wtiffrars of PET

Sppparind by Cangly Uteslhnigha
Popitar L adgr Furshrasrsn, arboa,

Reductions in ralaticn to the referenca mic [38 deyal
= & PET: 16.0% = 10 PET: 57.2%

3. TESTS PERFORMED

Slump Test
(ABNT NBR 166889%2020)

Warkability evaluation by
micans of the slump test,

Compressie Strength
(ABEMT NBR 5735:2018)
Curing ages:

& 7 days

& 14 days

& 28days

One Spacimen par mix

&

for each curing aga.

5. COMPRESSIVE STREMGTH

Evelution of compressive strength

=& 0¥ PET [Referénca)
14 & 5% PET [PET-5)

-+ 10% PET [PET-10) 11.90

2,12

BT 9.50

r’j

& 7.60
4 5.09
3.74
2 3.14
0
¥ 14 Fi ]
Curing age (days]

7. POTENTIAL APPLICATIONS B. CONCLUSIONS

Suitable for non=structural applications: ﬂ-
@ Matonry blocks )
@ Paving blocks ®
E‘ Sichralks

e
ﬁ Precast elements
ﬁ Fillimg elerments ©

Reduction i tha contumplion of natursl
agarogates and proper destination of

Shredded PET can partially replace fine aggregabe
i concrete.
5% of PET presented satisfactory
performancea, similar 1o conventional concrete,
Highar replacemant beval [10%) roaubbed in
significant reduction in comprenshve strength,
Promising potertial for non-structural applications,
risducing tha :nnwmp'l!inn of natural aggregates.
Contributes 1o sustabnability. innovation. and
anvirenmentally proper disposal of
plastic wasto.
Suztainabiility, innovation and
environmental responsibility

plastic waste, . -
m £ivil construction,
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