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ABSTRACT:
Theplasticwastequantityinmunicipalsolidwasteisinc
reasingduetoincreaseinpopulationandchangesinlifest
yle. Thusdisposalofwasteplasticisahazardousandbec
omeaseriousproblemgloballyduetotheirNon-
biodegradability.Plasticroadsarefoundtoperformbett
erthanordinaryroadsandthereforeuseofplasticroadco
nstructionhasgainedimportancethesedays.Disposalof
wasteplastichagshasbecome aserious
problemandwasteplasticsareburntfordisposalwhichc
ausesenvironmentalpollution. Utilizationofwasteplas
tichituminousmixeshasprovedthattheseenhancethe
properties ofmix inaddition
tosolvingdisposalproblems.Waste
likeplastichottles,polymers,cups,etc.canbere-
usedbypowderingorblendingitwithcrusherandcanbe
coatedoveraggregateandbitumenbyanyheatingproce
ss.Thispaperdescribesthevariousaspectsofutilization
ofplasticwasteinconstructionofroads.
Keywords:Plastic-AVersatile,Non-
BiodegradableMaterial-HelpsinAbrasionandSlips—
Generationofplasticincreasingeveryyear—
Asphaltincreaseshydrocarbonpresence—
Plasticroadsincreaselifeofroads.

I. INTRODUCTION
Mostofthepavedroadsinourcountryhavegranulars
ubbaseandbase;bituminousbaseandwearingcourse
s.Thepastpracticeofprovidingthinwearingcoatof2
Ommpremixcarpetwithsealcoatwastoallowdeform
ationingranularlayerstotakeplaceonceroadisopene
dtotraffic. Afterthelayersgetcompactedthenthickbi
tuminouswearingcoursewasprovided.Plasticisave
ryversatilematerial. Duetotheindustrialrevolution,
anditslargescaleProductionplasticseemedtobeach
eaperandeffectiverawmaterial. Today,everyvitals
ectoroftheeconomystartingfromagriculturetopack
aging,automobile,electronics,electrical,buildingco
nstruction,communicationsectorshasbeenvirtually
revolutionizedbytheapplicationsofPlastics.Plastici
sanon-
biodegradablematerialandresearchersfoundthatth
ematerialcanremainonearthfor4500yearswithoutd
egradation.

Severalstudieshaveproventhehealthhazardcausedbyi
mproperdisposalofplasticwaste.Plastics,aversatilem
aterialandafriendtocommonmanbecomeaproblemtot
heenvironmentafteritsuse.Disposalofavarietyofplasti
c&rubberwastesinaneco-
friendlywayisthethrustareaoftoday’sresearch. Lookin
gforward
thescenarioofpresentlifestyleacompletebanontheuse
ofwasteplasticcannotbeput,althoughthewasteplastict
akingthefaceofadevilforthepresentandthefuturegene
ration.Buttheuseofwasteplasticsinroadconstructionis
gainingimportancethesedaysbecauseplasticroadsper
formbetterthanordinaryonesandtheplasticandalsoall
owsobtainingvaluesofsplittingtensilestrengthsatisfie
dthespecifiedlimitswhileplasticwastecontentisbeyon
d30%byweightofmix.Iftheconsistentmixingtimeand
mixingtemperaturearenotprovidedforbitumen—
modifiermix,modifiedbitumencannotexhibitgoodper
formanceinsitu,thusprematurefailureswilloccur. Ther
efore,therearecertainrecommendedmixingtime, mixi
ngtemperatureandmodifier contentforallthe
polymerswithatrademark.This allshould betaken
inmindwhilemixingandlyingofroadsistobedoneusin
gplasticwaste.Plasticroadwouldbeaboonforindia.lnh
otandextremelyhumidclimatedurableandeco-
friendlyplasticroadsareofgreatestadvantages.  This
willalsohelpinreliving theearth from
alltypeofplasticwaste.

II. GENERATIONOFPLASTICWASTEI
NINDIA

Amaterialthatcontainsoneormoreorganic
polymersoflargemolecularweight,solidinitsfinishs
tateandatsomestatewhilemanufacturingorprocessi
ngintofinishedarticles,canbeshapedbyitsflowister
medasplastics. Theplasticconstitutestwomajorcate
goryofplastics;(i) Thermoplasticsand(ii) Thermose
tplastics. The
thermoplastics,constitutes80%andthermosetconsti
tutesapproximately20%oftotalpostconsumerplasti
cswastegenerated. Table 1showstheconsumptionof
plasticwasteinindia.
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TABLE.1.CONSUMPTIONOFPLASTICWA
STE
wasteconsideredtobeapollutionmenace,canfinditsus
e.Theuseofwasteplasticforcoatingtheaggregatesofth
ebituminousmixfoundtoimproveitsperformancechar
acteristics.Recycledpolythenecarrybagswereshredde

SI.No.1 Year
1996

2001
2006
2011
2016

2
3
4
5

dintosmallsizesandiscoatedon aggregatesofthemix
atspecifiedtemperature.Bituminousmixeswereprepar
edwith60/70bitumenandplasticcoatedaggregates/ord
inaryaggregateswithcementasafillermaterial. The use
ofplasticwastehelpsinsubstantiallyimprovingtheabra
sionandslipsresistanceofflexiblepavement.

Consumption
61000

400000
700000
1350000
5640000

1. BASICPROCESS
Wasteplasticisgroundandmadeintopowder;

3tod%plasticismixedwiththebitumen. Plastic
increases the melting pointofthebitumen andmakes
the road retain

itsflexibilityduringwintersresultinginitslonglife.Shre
ddedplasticwasteactsasastrong“bindingagent”fortar

makingtheasphaltlastiong.Normally,blendingtakesp
lacewhentemperaturereaches45.5°Cbutwhenplastici

smixed,itremainsstableevenat55°C. Thevigoroustest

satthelaboratorylevelprovedthatthebituminousconcr

etemixespreparedusingthetreatedbitumenbinderfulfi

lledallthespecifiedMarshallmixdesigncriteriaforsurf

acecourseofroadpavement. Therewasasubstantialincr
easeinMarshallStabilityvalueoftheBCmix,oftheorde
roftwotothreetimeshighervalueincomparisonwiththe
untreatedorordinarybitumen. Anotherimportantobser
vationwasthatthebituminousmixespreparedusingthet
reatedbindercouldwithstandadversesoakingconditio

nsunderwaterforlongerduration.

V. PLASTICAGGREGATEBITUM
ENINTERACTIONMODEL
Theshreddedplasticsonsprayingoverthehot
aggregatemeltedAndspreadovertheaggregategivinga
thincoatingattheSurface.Whentheaggregatetemperat
ureisaround1400Cto1600cthecoatedplasticsremains

inthesoftenedstate.Overthis,hotbitumen(1600c)isad
ded.Theaddedbitumenspreads.Overtheaggregate. Att
histemperatureboththecoatedplastics And
bitumenareinthe liquid state,capable
ofeasydiffusionattheinterphase.Thisprocessisfurther
helpedbytheincreaseinthecontactarea(increasedsurfa
cearea). TheseobservationsMaybeexplainedasfollow
s.WastepolymersnamelyPE,PPandPSarehydrocarbo
nswithlongchains. ThebitumenisacomplexMixtureof
asphaltenesandmalteneswhicharealsolongchainhydr
ocarbon.Whenbitumenwasmixedwithplasticcoateda
ggregateaportionofbitumendiffusesthroughtheplasti
clayerandbindswithaggregate. Theplasticlayerhasalr
eadybondedstronglywithaggregate.Duringthisproces
sthreedimensionalinternalcrosslinkednetworkstructu
reresultsbetweenpolymermoleculesandbitumenconst
itutes. Thereforethebondbecomesstrongerandtherem
ovalofbondedbitumenbecomesdifficult.
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V. MIXDESIGNAPPROACHES
Thereisnounifiedapproachtowardsbitumino
usmixdesign,ratherthereareanumberofapproaches,an
deachhas somemeritsanddemerits. Table-1
summarizes[RILEM 171998]
someoftheimportantbituminousmixdesignapproache
sareasfollows:

Mixdesignmethod
Recipemethod
Empiricalmixdesignmethod
Analyticalmethod
Volumetricmethod
Performancerelatedapproach
Performancebasedapproach.

VI. MIXINGPROCEDUREAT
HOTMIXPLANT
Stepl:Plasticswastelikebags,bottlesmadeoutofPEan
dPPcutintoasizebetween
2.36mmand4.75mmusingshreddingmachine.Caresh

ouldbetakenthatPVVCwasteshouldbeeliminatedbefor
eitproceedsintonextprocess.

Stepll:Theaggregatemixisheatedto1650Candtheniti
stransferredtomixingchamber.Similarlythebitumenis
tobeheateduptoamaximumof1600C.Thisisdonesoast
oobtainagoodbindingandtopreventweakbonding.Du
ringthisprocessmonitoringthetemperatureisveryimp
ortant.

Stepl11:Atthemixingchamber,theshreddedplasticsw
asteisaddedoverthehotaggregate. Itgetscoatedunifor
mlyovertheaggregatewithin30to45seconds.Itgivesan
oilycoatedlooktotheaggregate.

SteplV:Theplastics wastecoated

aggregateismixedwithhotbitumen. Then this
finalresultedmixisusedforlayingroads. Theroadlayin

gtemperatureisbetween1100C1200C. Therollerused

shouldbeofis8-toncapacity.

VIl. PREPARATIONOFPLASTIC-
WASTECOATEDAGGREGATE

Theaggregateisheatedtoaround1700C;theplasticw
asteisshreddedtothesizevaryingbetween2.36mma
nd4.75mm.Thisshreddedplasticwasteisaddedover
hotaggregatewithconstantmixingtogiveauniformd
istribution. Theplasticgotsoftenedandcoatedoverth
eaggregate. Thehotplasticwastecoatedaggregateis
mixedwith the hot bitumen60/ 700r
80/100grade(1600C).

VIIl. MATERIALCOSTCOMPARISIO
NFOR1KMROAD
Reusingplasticwastetopaveroadsisanexperimentthat
hasbeensuccessfullyconductedinmanyplaces,suchas
KalamasseryinKeralaandinKolkataandBangalore. Th

efirsttechnologyapproach,developedbyBangalore-
basedK KPlasticWasteManagementLimited,entailsu
singplasticwastealongwithbitumen—
theingredientconventionallyusedtomakeroads.Noto
nlydoesthe
roadbecomeareceptacleforplasticwaste,butitalsohas
abettergrip. Thisdryprocesshelpstousegoodquantityo
fplasticwasteinroadconstruction.Amodelcalculationi
sgiveninTable2.Amodelisbeing
workedusingTirunelveli,atowninTamilNadu.
Theplasticswastecollectedisaround650tonnes/annu
m.Theroadsavailableareapproximately400kmandthe
irannualrequirementofplastic waste tolayplastic
roadismorethan600tons.Sothetotalwastegeneratedco
uldbeusedforroadlaying. Thelifeoftheroadisincrease
dandhencethemaintenanceexpenditureisreduced.
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TABLE.2.COSTCOMPARISON
Size Bitumen Plastics Bitumen Cost
of mneeded needed saved reduced
theroad
1km*4 Otonnes 1tones 1tonnes 15000
IX. SALIENTFEATURESOFROAD gnationsonostrippingandnopotholes.
InIndiamorethan4.25millionKmofroadisav iii) Increasebindingandbetterbondingofthemixth
ailable.Ifonlysomeofthemareconstructedorrepairedu usreductioninporesinaggregateandhencelessr
singthistechnique,therewillbelesswasteplasticlittere uttingaraveling.
dontheroad. Theprocessisecofriendly.Segregatingpla iv)  Noleachingofplastics.Noeffectofradiation
sticfromtheMSWatmunicipalyardinvolvesapplicatio likeUV.
nofresources,thecostofwhichrunsintocroresofrupees. v) Theloadwithstandingpropertyincreases.Ithelp
Asubstantialamountofthiscanbesaved. Labtestsandre stosatisfytoday’sneedofincreasedroadtranspo
altimetestshaverevealedthatthelifeexpectancyofapla rt.
sticroad,comparedtoanormalroadisatleast100%more vi) Valueadditiontothewasteplastics(costperkg.i
.ThistechniqueaddsacumulativebenefittoNationalEc ncreasesfromRs.4toRs.12).
onomyalsogivescontributiontoenvironmentalbenefit vii) Thecostofroadconstructionisalsodecreasedan
s,employmentgenerationandagriculturalefficiency.F dthemaintenancecostisalmostnil. Asroadpave
igure3showssomeoftheroadsinDelhiregionmadewith mentlifeisdoubledwhenweusethisnoveltechni
plasticwaste. queforroadconstruction,wehavetopayonlyRs.
25000/-
i)  StrongerroadwithincreasedMarshallStability more,insteadofspendingRs.10,80,000/-
value. foritsupgradationinjust2-
ii) Betterresistancetowardsrainwaterandwatersta 3years,thussavingRs.10,50,000/- perkKm.
Figure.3.Roadsmadewithplasticwaste
X. CONCLUSION
Theissueshighlightedabovethrowlightont REFERENCE
heurgentneedsforreexaminingandformulatingnew [1]. UseofPlasticWasteinRoadConstruction(20
guidelines/specificationwithregardtodesignandco 06)
nstructionofconcreteroadsinindia. Theissuesraised [2]. Apaper from TCE, Madurai on pavement
becomemorepertinentinthecontextofthelargescale of
constructionofcementconcreteroadsattheanvil.Fee plasticroads.http://www.tce.edu/awards/p
dbackfromthevariousconstructionagenciesandfro lastic-roads
mresearchanddevelopmentfraternitycanleadtomea [3]. Usageofplasticwasteindevelopingtheroadsh
ningfulcontributioninsolvingmanyissuesatstakein ttps://www.plasticroad.eu/en/

thefieldofdesignandconstructionofconcreteroadsi

nindia. Thepolymercoatedaggregatebitumenmixf

ormsbettermaterialforflexiblepavementconstructi

onasthemixshowshigherMarshallStabilityvaluean

dsuitableMarshallCoefficient.Hencetheuseofwast
eplasticsforflexiblepavementisoneofthebestmetho
dsforeasydisposalof wasteplastics.
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