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Abstract: This get some answers concerning offers an 

exploratory examination on self-compactingiconcrete 
(SCC)iwithimagnificenti blend (sand) isubstituteiofiaiQuarry 
Dust (QD)i(0%,i25%,ihalf,I 75%,I 100%) andiexpansion of 
mineral admixturesilike Fly Ash (FA)iandiSilicaiFumei(SF) 
synthetic admixturesilikei remarkable plasticizers (SP). 
Afterieachiconsolidateireadiness,i45i3Disquaresiexamplesiandi4
5ichambersiexamplesiareifashionediandirelieved.iTheiexamplesi
areirestorediiniwaterifori3,i7i&amp;i28idays.iTheidroop,iV-pipei
andiL-BoxiinvestigateiareicompletedionitheicleaniSCCiandiiniso
lidifyiconcreteicompressiveipoweriandicutiupielasticityiesteemsia
reiresolved.iEndeavorsihaveibeenimadeitoifindioutiaboutitheipla
cesiofisuchiSCCsianditoiexamineitheiappropriatenessiofiQuarryi
Dustitoibeiutilizediasifractionaliswapimaterialsifori sandiiniSCC. 

Keywords : SCC,I FlyiAsh,I Silica Fume,I Quarry Dust, Super 
plasticizer,  compressiveistrength,I splititensilei strength. 

I. INTRODUCTION 

Self compacting concretei(SCC)iisiconsiderediasiaisolid 
whichcanibeiputiandicompactediunderneathiitsiselfiloadiwit
h practically no vibration exertion, and which is at the 
equivalent time strong adequate to be managed without 
isolation or seeping of shining cement. SCC blends for the 
most part contain superplasticizer, high substance material of 
fines as well as consistency altering added substance (VMA). 
While the utilization of superplasticizer keeps up the 
smoothness, the excellent substance manages consistent 
quality of the join bringing about opposition against draining 
and isolation.  
 The utilization of fly cinder and impact heater slag in 
SCC decreases the measurements of superplasticizer expected 
to get comparative hang float contrasted with cement blends 
made with exclusively Portland concrete [1]. It is evaluated 
that SCC may likewise final product in up to 40% speedier 
structure than utilizing standard cement. The remarkable 
rheological places of SCC might need to be accomplished, 
using concoction and mineral admixtures and blend 
adjustments, alongside [3]:Superplasticizer (SP) 

• ViscosityiModifyingiAgenti(VMA) 
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• Flyiashi(FA),isilicaifumei(SF),iorimicro-silicaiparticles 
• Reducediwater/powder iratio 

(powderi=icementi+iFAi+iSF 
• Limitedicoarseiaggregateisizeiandicontent 
Noteworthy water rebate ability of SPs is urgent to give the 

fundamental usefulness; high smoothness, in any case, can 
grow the propensity of a blend to isolate. In this way keeping 
homogeneity is a basic issue for the superb control of SCC. 
Polycarboxylate Ether (PCE) based marvelous plasticizers 
speak to a most significant achievement in solid innovation as 
they can diminish the water necessity by means of as bounty 
as 40% and give exorbitant usefulness that can be stretched 
out as long as an hour for exact flowability (the width of 
droop float is enormous than 600mm) with the exception of 
the unwanted results of deferment and isolation [1]. With 
ideal utilization of thickness altering specialists, SCC might 
need to procure higher flowability and higher hunch barring  
isolation, and also safeguard better hang maintenance, along 
these lines making concrete moreover extra durable[2]. 

II. OBJECTIVES OF THE STUDY 

Theisignificantiobjectiveiofithisiexaminationiisitoidecideith
eiproperiextentiofiquarryidustielectiveiandiaffectiofiexcellen
tiproportioningiofiawesomeiplasticizersiiniSCCithatioffersit
heimostieffortlessichargeioficementicompressiveiquality. 

III. EXPERIMENTAL PROGRAM 

In this examination, 45-3D shapes, 45-chambers are tried to 
take a gander at cement compressive power and split pliable 
vitality of SCC with the blend of fly fiery remains, 
silicaismokeiandiexceptionaliproportioningiofpolycarboxyil
cietheriwithitheisubstituteiofiquarryidust.iAlliinvestigateiexa
mplesiofishapeiwithiaihundrediandififtyimmiestimationiand 
chambers with distance across of 150mm and 300mm long. 

A. Materialsiusediinithisiexperiment 
1) Cement 

Inithisitrialistudy,iOrdinaryiPortlandiCementifittingiinwithiI
S:i8112-1989iwasiutilized.iTheisubstantialiandimechanicali
homesiofitheiconcreteiutilizediareidemonstratediiniTable1. 

Table-1: Properties of Cement 
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Fly ash (Class –F type): 
The buoy capability of self compacting cement relies upon the 
powder and glue content. Thus, so as to intensify the stream 
capacity, mineral admixtures, for example, fly fiery remains 
has been utilized. A classification 'F' flyash gained 
fromiEnnoreiThermaliPoweriPlanti(Chennai,iTamiliNadu)I 
wasiutilized.iTablei2igivesitheiphysicalipropertiesiofitheifly
i fieryidebris. 

Table-2: Properties of Fly Ash 

 

Silica Fume: 
Silicaifumeiisiaiwasteibyproductiofitheiproductioniofsiliconi
and silicon alloys. Silicaifumeiisiavailable inidifferent 
forms,iofiwhichithemostcommonlyiusedinowiisiiniadensifie
diform.iInidevelopedicountriesiitiisialreadyiavailableireadily
iblendediwithicement.iTheidetailsiofisilicaifumeiusediin this 
experiment are in the Table-3 

Table-3: Details of Silica Fume 

 
Aggregates: 
Locallyiavailableinaturalisandiwithi4.75immimaximumisize
wasiusediasifineiaggregate,ihavingispecificigravity,ifineness
imodulusiandiunitiweightiasigiveniiniTable-4iandicrushedist
oneiwithi12mmimaximumisizeihavingispecificigravity,Ifine
nessimodulusiandiunitiweightiasigiveniiniTable-4iwasiusedi
asi 
coarseiaggregate.Table-4igivesitheiphysicalipropertiesiofith
ecoarseiandifineiaggregates. 

Table-4: PhysicaliPropertiesiofiCoarseiand Fine 
Aggregates 

 
Super plasticizer (SP) 
Theadmixtureiusediwasiaisuperplasticizeribasedionviscosit
yimodifiedipolycarboxylates,iwhichiwasiuseditoiprovidein
ecessaryiworkability.iAinewigenerationibasediPolycarboxy
licietheri(PCE)iwasiused,iwhichiisiknown as PCE 
(Viscosity Modified). Table-5 gives the Properties of PCE. 

Table-5: Properties of PCE 

 

Quarry Dust(QD) 

Locallyavailableiquarryidustiwasicollectedifromicrushingiq
uarryineariMailam.iQuarryidusticomprisesiofitheismalleriag

gregateiparticles,isoiitiwasisieveditoi1.18mmianditheniusedi
foritheireplacementiofifineiaggregate. 

Table-6: Properties of Fly Ash 

 
Water: Ordinary tap water is used. 
SCC Mix Design 
SeveralimethodsiexistiforitheimixidesigniofiSCC.iThegener
alipurposeimixidesignimethodiwasifirstidevelopedibyiOkam
uraiandiOzawai(1995).iInithisistudy,itheikeyiproportionsifor
itheimixesiareidoneibyivolume.iTheidetailedistepsiforimixid
esigniareidescribediasifollows: 

 Assumeiairicontentiasi2%i(20ilitres)ioficoncreteivolume. 
 Calculateitheicoarseiaggregateicontentibyivolumei(28i–i3

5%)iofimixivolume. 
 Adoptifineiaggregateivolumeiofi40itoi50%iofitheimortari 

volume. 
 Replaceicementiwithi10%iClassiFitypeiflyiashiandi10%isi

licaifumeibyiweightioficementitiousimaterial. 
 Optimizeitheidosagesiofisuperiplasticizeri(viscosityimodif

ied) 
 PerformiSCCitests. 
Mixing procedure for SCC 
MixingiprocedureiforiSCCiisidescribediasifollows: 

 Binderiandiaggregateiareimixediforioneiminute. 
 Thei1stiparti(70%)iofiwateriwasiaddediandimixediforitwo

iminutes. 
 SPialongiwithithei2ndiparti(30%)iofiwateriwasiaddediandi

mixediforitwoiminutes. 
 Theimixiwasistoppediandikeptirestifori2iminutes. 
 TheimixiwasiremixediforioneiminuteiandidischargediforiS

CCitests 
Table-7:iMixtureiProportionsiforiTrialiandiSCCi(Kg/m

3) 

 
Testing Fresh Properties of SCC 
Slump Flow Test Slump float check gear is appeared in Figure 
1(a). Droop cone has 20 cm rear measurement, 10 cm zenith 
breadth and 30 cm in tallness. Inithisitest 
itheistoopiconeishapeiisiputidefinitelyionithei20icmidistance
iacrossigraduatedihoverisetiapartionitheiglassiplate,iloadedi
upiwithiconcreteiandiliftediupwards.iTheiconsequentibreadt
hofitheisolidiunfurliisiestimatediinitwoiopposite0069directio
nsianditheibasiciofitheidistancesiacrossiisiexpressediasitheiu
nfurliofitheiconcrete.T50cmiisitheitimeiestimatedifromiliftin
githeiconeitoitheisolidiachievingiaimeasurementiofi50icm.iT
heideliberateiT50cmidemonstratesitheitwistingicostiorithick
nessiofthesolid.  
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V-Funnel Test  

V-FunnelicheckideviceiisiappearediiniFigurei(b).iInithisites
t 
temptientrywayiisishutiatitheibaseiofiV-FunneliandV-Funne
lisitotallyiloadediupiwithishimmeringiconcrete.V-Funneltiei
stheitimeiestimatedifromiopeningitheisnareientrywayiandic
mpleteiexhaustingitheichannel.iOnceimore,itheiV-Funneliisi
loadediupiwithiconcrete,putisomethingiasideifor5iminutesia
nddrawientrywayiisiopened.iV-Funnelitimeiisiestimatediaga
in andithisiproposesiV-FunnelitimeiatiT5min.i 

L-Box Test  

L-BoxitestigeariisiappearediiniFigurei1(c).iInithisitest,iclea
nicementiisifillediinitheiverticalizoneiofiL-Boxianditheidoo
riisilifteditoletitheisoliditotakeitheipathiofileastiresistanceiin
totheevenisegment.Theihighestipointfitheisolidiatithequitiof
evenipartispeaksitoih2i(mm)iandiatitheiverticalipartispeakst
oih1(mm).iTheiproportionih2/h1ispeaksitoiblockingiproport
ion. 

 

 

Figure 1: (a) Slump cone, (b) L-Box, (c)V-Funnel 

Casting & Curing 
ForeachimixiofiSCCi9inoiofispecimensiwereicastedianditest
ediforicompressive.iBeforeitheseistrengthistudiesitheislumpi
flow,iV-FunneliandiL-Boxitestsiwereidoneitoistudyitheiwor
kabilityipropertiesiofiSCCitoiaccessitheifillingiabilityiandip
assingiabilityiofiSCC.iTheifreshipropertyitestishouldifalliun
deritheilimitsispecifiedibyiEFNARCiasishown in the 
Table-7. 

Table-7: Limitationsspecified byEFNARC 

 

Byvaryingitheivolumeiofifineiandicoarseiaggregateiinithem
ixidesign,iseveralitrialimixesiwereimadeianditheioneisatisfyi
ngitheifreshiconcreteipropertiesiasiperiEFNARCguidelinesis
selectediasianioptimumimix.Theitrialimixesimadeianditheiri 
freshiconcreteipropertiesiandiworkabilityitests. 

Table-8: FreshProperties of Trialand SCC Mixes 

 

IV. MECHANICAL PROPERTIES  

Compressive strengthtest and split tensilestrength test are 
conductedonihardenediconcreteiati3,i7iandi28idaysiandiresu
ltsiareitabulatediiniTablei-9i&i10.Bothitheitestsiareishownii
nitheiFigure-2 and Figure-3 below: 

 
Fig-2 Splititensileistrengthitest 
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Fig-3 Compressiveistrengthitest 

 

V. RESULTS AND DISCUSSION 

Table-9&10ishowsithemechanicalistrengthiobtainedifordiffe
rentimixes.iTheiSCC_25%iseriesihasishownitheibestiperfor
manceiati3idays,i7idaysiandi28idays. 

 Whileireplacingifineiaggregateitoiquarryidustthestrengt
hivaluesiareidecreasesigraduallyiafteri25%iofireplacem
entiofiquarryidust. 

 Initheicaseiofireplacementiofi100%iofiquarryidustithere
iwillihighlyidecreaseiinitheicompressiveistrengthiandite
nsileivaluesiofibothicubeiandicylinderispecimens. 
 

 

 

Figure-4iandiFigurei-5ishowsitheigraphicalirepresentati
oniofitheicompressiveistrengthioficubeiandisplititensileis

trengthioficylinderirespectively. 

VI. CONCLUSION 

From the trial examination on Self Compacting Concrete 
with top notch blend option of quarry dust, changing the fly 
fiery debris and silica seethe for bond through weight 
establishment the accompanying end are made 
 Inisetiupitheiutilizationiofimineraliadmixturesiraisedithe

igeneraliexecutioniofiSCCiinicrispicountryiandialsoicou
nteracteditheiutilizationiofiVMAs.iSCCimightineeditoib
eicreatediwithouttheutilizationiofiVMAiwasoncepractice
diinithisiexamination.iSuchitypeiofiSPiisiperceivediasne
wiageiperfectiplasticizers,iwhichidiminishesitheichargei
ofiVMA.  

 Atitheiwater/bondiproportioniofi0.4,istoopidriftitest,iV-
pipeicheckiandiL-boxitestiimpactsihaveibeenifounditoib
eipalatable,iforiexampleipassingicapacity,ifillingipotenti
aliandiisolationiobstructioniareiwelliinsideitheipointsiofi
confinementiexclusivelyiforiblendsiSCC_0%,SCC_25% 
&amp; SCC50% for various SCC blends it doesn't 
comfortable in light of the fact that quarry residue has 
unnecessary fineness, its utilization in the solid is 
controlled because of developing water request.  

 The impacts of the solidified homes of SCC, for example, 
compressive power and split strain quality had 
demonstrated that the higher power has been purchased 
for SCC_25% consolidate of about 34.62 Mpa and 2.36 
Mpa separately.  

 Whileibestimixisubstituteiofiquarryiresidueiincrementsi
withtheislowdiminishesiinitheipoweriesteemsafteroptioni
ofi25%iofiquarryidust.iOniaccountiofiaihundredipercent
ioptioniofiquarryidustithereiwillibeiunmistakablyideclin
eiinitheicompressiveipoweriofisolidishapeiandisplitelasti
cipoweriofichamber.i 

 OptimumiW/Ciproportioniwasionceipickediasi0.40ibyi
methodsiforiweight,itheiproportioniobservablyipastiori 
considerablyilessithanithisimayicauseiisolationiandibloc
kingipropensityiiniSCCiblends. 
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