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ABSTRACT

A substantial growth in the consumption of plaiiobserved all over the world in recent years thas led to dumping of
huge quantities of plastic related wastes. Tharnsnvironmental issue as waste plastic bottlesd#fieult to biodegrade
and involves processes either to recycle or reReeycling of plastic waste to produce constructiwaterial like concrete
appears as one of the best solutions for the dadpamisplastic waste. This project deals with thesgibility of using the
PET bottles waste as the partial replacement of faggregate in concrete with 5%, 10%, 15%, 20% 2a&% in the

volume of river sand. Mechanical and durability pesties were studied with PWAC (Plastic waste aggte concrete)
and compared with the control concrete. An attengpimade to find the optimum percentage of replacenod

conventional aggregate by plastic waste aggregatarfaking the concrete. The main objective of shisly is to reduce

the wastage of plastic and to improve the eco-tigenvironment.
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INTRODUCTION

Quarrying large amount of sand from river bed impeaised as fine aggregate in concrete making. iBhiimzardous to
environment, moreover, now-a-days the river sargldgome highly expensive and also scarce. Thheciimes almost
obligatory to find alternatives to natural sandt ©futhe many available alternatives, crushed s&arel, a by-product of
crushing units during production of 20 mm and 10 sime aggregates has emerged as the most easilgbdeyanaterial.

Due to this, Indian construction industries usingsbed stone sand as fine aggregate for the pioduaft concrete.

On the other hand, Plastic pollution is currenthe ®f the biggest environmental concerns. The gowent of
India has also banned the use of plastics in daleave the environment. Polyethylene terephthgRiET) is one of the
most common consumer plastics used. GenerallyP B packaging is discarded by the consumer afeerang becomes
PET waste. Due to the rapid increase in the ugeEdf bottles, solid waste problem is raised. Disposthese wastes is
the major problem to the environment. Even thouwggdre are several methods for the disposal of threderials, such as
land filling, incineration or recycling, recyclirig the best solution due to its economic and edodbgdvantages (Albano,

2009, 3). Such plastic wastes are collected byctewry companies, then it is crushed, pressed iries It is further
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shredded into smaller fragmenfthe shredded PET bottles waste can be used asgatgie concret The use of PET
waste in concrete will provide benefit in the posalof wastes and, in addition, will reduce the envnemta damages
due to the use of natural mineral aggregates rese (Tam et al., 2007; Fernando et al., 20 Considerable researches
and studies on plastics in concrete were carrieédnomanycountries but there have been very limited stutlidadia. In
this present studyrushed stone sand was used as fine aggregatadrsteonventional fine aggregate (river sand)liir
concrete mixesAlso, an attempt on the utilization of waste PEottle particles as fine aggregate by partially aepig the
crushed stone sand. The purpose of this projeict &valuate the possibility of using plastic wastaterials and crushe
stone sand as an alternate substitute for the saved

MATERIALS US ED AND TESTS ON MATERIALS

Cement

Cement used in this experiment was Ordinary Paitl@®ement (OPC) 53 grade confirming to the Indisandard:

requirements stipulated in IS: 122@843 The specific gravity of cement sample was 3.11.

Fine Aggregate(Crushed Stone Sanc

Crushed granite stone sand (Figdlewas used as fine aggregate as specified in B-1970. Specific gravity, sieve
analysis and bulk densitgsts were conducteby following the procedure described in E886-Part | and Part 111-1963.
Figure 3 shows the gradation curve for crushed stone The Specific gravity and the fineness modulus oACwere

2.55 and 2.5%espectively. The particles were confirming to zéinaf IS recommendatior Bulk density of crushed stone

sand in Loose and compacted state was kg/nt and 1849kg/rh) respectively.

Figure 1: Crushed Stone S anPlastic Waste
Aggregate (PWA).

PET bottle wastes were collected and washed, they were shredded by means of industrial machamet
ground into smaller components, pulverized in ofteget plastic particles lower than 4 mm size. A commercial old
plastics vendor in Vadalur, Tamiladu was helped to obtain such sizeparticles. Specific gravity, Sieve analysis t¢
were conducted on PWA as per IS procedures. Dgpegific gravity test, most of the particles wenbreerged in wate
Some particles were floated on water surface. Slocled thin particles were remcd and this procedure is adopted
all the tests in this experiment. Fig@rashows the PWA this used in this experiment and the gradation of PWriges.
Figure 3 shows the gradation curve of PWA. Specific gsavdhd fineness modulus of PWA wel.26 and 4.01,
respectively. The grading of PWA was prepared teel@milar gradation as that of CFA which were @oning to Zone
1. Bulk density of PWAIn Loose and compacted state was kg/ nT and 576 kg/ fhrespectively

Impact Factor (JCC): 6.7928 NAAS Rating 3.04
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Coarse Aggregate

Crushed Granite of size 20mm and below were usedase aggregate. The specific gravity was :

Figure 2: Plastic Waste Aggregate-and its Gradatic.
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Figure 3: Sieve Analysis for PlastilWaste Aggregate and Crushed Stone Sa.

EXPERIMENTAL INVESTIGATION

Mix Proportions

Mix proportions for control concrete (CC) of,q grade was arrived based on IS 10262: 2009. Mixgtams for plastic
waste aggregate concrete (PWAC) was arrived foowsrpercentages (5%, 10%, 15% 20% and 25%) ofiplasste
aggregates by replacing the crushed stone satshialume Mixed proportions for CC and PWAC are presented in Tl

Table 1: Mix Proportions for CC and PWAC

Cement 383.1¢ | 383.16| 383.16] 383.16 383.16383.1¢
CFA 663.7¢ | 630.572] 597.384 564.196 531.00897.8:
PWA | --—-- 16.40 32.80 49.20 65.60 82.0(
CA -20mm| 709.4( | 709.40 | 709.40] 709.40 709.40709.4(
CA-12mm| 416.6¢ | 416.63 | 416.63] 416.63 416.63416.6:
Water 191.5¢ | 191.58 | 191.58] 191.58 191.58191.5¢
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Specimens Cast and Test Methods

Three numbers of cube specimens of 100 mm x 10060 mm size for each mix and totally 18 cubesewaast and
cured for 28 days. Compressive strength of condsetfee most frequently used measure of concredditgun design and
QA during construction (USTechnical report, 201Pherefore, compressive strength test was conducidchow the
optimum dosage of plastic waste aggregate as fggregate in making the concrete. After knowing tmimum
percentage of replacement, mechanical propertidsdanability properties were studied for the PWA@da with this

optimum percentage of plastic aggregate and cordpaite corresponding control concrete.

Prism specimens of size 100 mm x 100 mm x 500 mch ayffinder specimens of size 150 mm diameter and

300 mm height were cast to determine its flexunargth and modulus of elasticity, respectivelyréehspecimens from
each mix were taken for all the tests. Mechanicaperties were studied by following the procedutescribed in IS 516-
1959. Durability tests such as rapid chloride pextietn test (RCPT) and water absorption test wise eonducted in this
experiment. RCPT was conducted as per ASTM: C 0®%ith 100 mm diameter, 50 mm thick specimens.séhare
prepared from 100 mm diameter and 200 mm heighbdgt specimens. They were cut into 50 mm thickncgrs and
middle pieces of specimens were used for this Wsgter absorption test was conducted on cube spesimf size
100 mm as per ASTM C 642-06. Both mechanical andhillity tests were conducted for the concrete spexs cured
under water for 28 days.

RESULTS AND DISCUSSIONS
Compressive Strength and Optimum Dosage of PWA

The results of compressive strength for CC and PVé#&shown in Figure 5. From the results obtaiiteid, found that

the compressive strength decreases with increag®\A. But decrement is very small and comparabletaid0%

replacement, after this it is reduced to greatéwevavhen compared to the strength of control caeciEherefore, 10% of
plastic waste aggregate may be used as fine adgragaoncrete for non-structural works, and forking light weight

aggregate concrete (Semiha Akcaozog~lu, 2010).
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Figure 4: Compressive Strength of Concrete with Dferent Percentages
of PWA.
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Mechanical Properties

Flexural strength test and modulus of elasticitystevere conducted for PWAC-10% specimens. Theessits were tabulated
in Table 5. From the table, it is understood thatdtrength is reduced when adding plastic wagieegagte in concrete. This may
be due to flat shape of the PWA particles and welagd between the cement matrix and PWA (Bandod@rl, Rahmani,
2013). To enhance the strength, it is suggestedttimaplastic waste aggregate can be used aadipegate in concrete after
some process like sand or glass powder coatirftetplastic particles or preparing sand like partiml heating process. Further
it is understood that the expression arrived forABALO% is closer to the value of CC. Therefore, 16ffplastic waste

aggregate can be utilized to replace the convaitfore aggregate for making the concrete.
Durability Properties

From the durability studies, the test results oPRGind water absorption for PWAC-10% and CC isl&thd in Table 6.
From the table, it is clear that PWAC-10% is moueadble than CC. This may be due to the plastidglest

Table 2
CcC : 10 Expression for

Property (Theoretical) CC (Experimental) | PWAC-10% PWAC
Compressive strength 26.01 25 93
(Mpa) ' '
Flexural strength (Mpa) OVck = 3.57 3.53 3.49 0.68ck
xﬂ"s{;'us of elasticity 5000Vfck= 2.55x 10 2.23% 16 2.14 x 16 4198.5lfck
RCPT in coloumbs 744 (Low 631 (very low o

y

Water absorption (%) ---- 0.67 0.52

CONCLUSIONS

* Plastic wastes may be used for lean concrete aid pément concrete works. The PWA concrete redtioed
weight of concrete and therefore PWA can be usedjgsegate for making Light weight concrete.

* Use of PWA as fine aggregate in concrete will bipflué to reduce the consumption of natural resosiraad
gives solution to disposal of plastic waste.

» Plastic waste aggregate concrete is an eco-friesudigrete.

» Compressive strength decreases with increase in .FBMAdecrement is very small and comparable upO&b
replacement. Therefore, 10% of plastic waste aggeegnay be used as fine aggregate in concrete.

» The reduction in 28 days compression strength earcdntrolled with the use of certain strength invmg

admixtures.
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