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Abstract: High strength concrete tis used fortresisting hightcompressive loadtand improved strength. Thetcement content of the 
mix proportion forthightstrengthtconcretetis incrediblythightcomparedtwith conventionaltconcretetstrength. 
Flytashtistthetbytproducttoftcoaltburning.tSuchtmaterialtwastusedtastatpartialtreplacementtoftcementtinthightstrengthtconcrete,
treducingtcarbontdioxidetgastemissionstintotthetatmospheretandtminimizingtthetnegativetimpacttontthetenvironmenttreleasedtfr
omtindustrialtwastetdisposaltastlandfill.tThetobjectivetoftthiststudytisttotfindtthetmaxtcompressivetloadtontthetconcretetbytpartia
ltreplacementtoftcementtbytflytash.tExperimentaltlaboratorytteststweretconducted.Slumptheighttistmeasuredttotdeterminetthetw
orkabilitytoftthetfreshtconcrete.tThetcubetsizetist(150mmtx150mmtx150mm)twhichtistusedtforttestingtcompressivetstrengthtfortt
hetagetoft3,t7t&t28tdaystoftcuring.tCement’st%treplacementtwithtflytashtvariestfromt0%,10%,15%t&t20%.tThetstudytresulttsho
wstthattthetreplacementtoftcementtbytflytashtuptot20%tincreasestthetslumptvalue.tHowever,tthetreplacementtoftcementtbeyondt
20%tbytashtdecreasestthetworkabilitytoftfreshtconcrete.tThetcompressivetstrengthtoftconcretetbecomestimprovedtandtincreasedt
whentthetcementtistreplacedtbytflytashtuptot20%.tAttthetcuringtdaytoft28thtdays,tthetconcretetcontainingt15%tandt20%tflytasht
astcementtgainedt2.98%tandt4.84%toftstrength,trespectively.tThiststudytsuggeststthattthetpartialtreplacementtoftcementtbytflyta
shtuptot20%tincreasestthetcapacitytofthightstrengthtconcretetandtfreshtconcrete’stworkability. 
KeywordsFlytAsh,tSupertPlasticizer,tWorkability,tCompressivetStrength.t 

 
I. INTRODUCTION 

Theretistgrowingtrealizationtthroughouttthetworldtthattrawtmaterialstresourcestusedtintthetproductiontoftcementtaretfinitetandtnon-
renewabletandtneedttotbetconservedtfortfuturetgenerations.tWithtthetobjectivetoftattainingtsustainabletconstructiontatstrongttrendtf
avoringtthetincreasedtusetoftadmixturestintconcretetistemergingtthroughouttthetworld.tThetmineraltadmixturestaretbasicallytthetwa
stetproductstoftindustrialtprocesses,tproducedttotthettunetoftmillionstofttonnestwhosetdisposaltistatgreattconcern.tAshtfromtcoaltba
sedtpowertplantstistonetsuchtwastetwhichtistabundantlytavailabletintthetdifferenttpartstoftIndia.tConcretetcantservetastthetsafesttho
metoftflytashtandthastattremendoustpotentialtfortitstutilization.tFlytashtortpulverizedtfueltash,tantindustrialtwastetoftcoaltbasedtthe
rmaltpowertplants,tconsiststoftfinelytdividedtsphericaltparticlestoftsilicatetglasstmodifiedtwithtaluminumtandtirontandtcantbetusedt
intconcretetduettoteconomictandttechnicaltadvantages.tIncorporationtoftflytashtresultstintconsiderabletimprovementstintconcretetpr
operties.tFlytashtistthetmosttwidelytusedtpozzolanatintthetworld. 

II. OBJECTIVE 
A. Totenhancetthetworkabilitytoftthetmixedtconcrete. 
B. Selecttatsuitabletadmixturetthroughouttthetflowttest. 
C. Totfindtouttthetoptimumtproportiontoftflytashtontconcrete. 
D. Totdeterminetthetcontributiontoftflytashtontnormaltconcrete. 
E. Totfindtthetmaxtcompressivetloadtontthetsampletconcretetcubes. 

 
III. METHODOLOGY 

A. MaterialtUsed 
1) Cement 
ThetcementtusedtwastatOrdinarytPortlandtcementtgradet43t(manufacturertname:tUltratech)tcomplianttwithtIS:t8112t- 1989.tTable 
1 provides the test resultstfortthetbasictconcretetstructures. 
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Tablet1tFundamentaltPropertiestoftCementt 
Propertiest Cementt 
Specifictgravityt 3.12 
TypetoftCement OPC 
GradetoftCement 43 
InitialtSettingtTime 230tminutest 
FinaltSettingtTime 550tminutes 

2) Fine Aggregatet 
Finetaggregatetcantbetdeterminedtastpassingtthrought4.75mmtIStsievetandtretainedtont0.075mmtsievetisttermedtastfinetaggregate.t
Finetaggregatestaretobtainedtfromtrivertbed.t 

Tablet2tfundamentaltpropertiestoftsandt 
Propertiest Finetaggregatet 
SpecifictGravity 2.60 
WatertAbsorption 1.0 

 
3) Coarse Aggregatet 
Aggregatestaretusedtastatbasetmaterialtbeneathtthetfoundations,troads.tDifferenttsizestoftaggregatetusedtaret10mm,t20mm,t31.5m
m,t40mmtandtothertsizestastwell.tFortthetprojecttwork,taggregatestoft20mmtsizetaretused.tAggregatetusedtistoftgoodtqualitytandto
ftangulartshape;twhichtprovidestgoodtinterlockingtbond. 

Tablet3tfundamentaltpropertiestoftcoarsetaggregatet 
Propertiest Coarsetaggregatet 
SpecifictGravity 2.95 
WatertAbsorption 0.5 

 

4) FlytAsh 
Flytashtistatfinetpowdertthattistatbyproducttoftburningtpulverizedtcoaltintthermaltpowertplanttduringtproductiontoftelectricity. 

 
Tablet4tfundamentaltpropertiestoftGGBS 

Propertiest GGBSt 
Specifictgravityt 2.13 
Materialtretainedtont45tu 
Sievet(%bytmass) 

40% 
 

 

5) Super Plasticizer 
Ittistmainlytusedtforthightstrengthtconcretet(M20ttoM50).tIntthistprojecttwetusetPC-
300tsuperplasticizertistusedt(Asiantpaints).tThetspecificationtistlistedtintbelowtTablet5. 

 
Tablet5tSpecificationtoftSupertPlasticizert 

Namet MaximotplatstPCt300t 
Color Orangetyellow 
Specifictgravityt 1.13 
PH 6t-t6.5 

t 

6) Watert 
PotabletwatertwastusedtintcurrenttoftingredientstaretdiscussedtIS:t456twastused. 
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B. Mix Design of M40 Grade Concrete 
Thetmixedtdesigntmethodtwastkepttastsimpletastpossibletwithtatwatertcementtratiotoft0.36tandtcementtwastreplacedtbytFlytAsht@
t0%,t10%,t15%,tandt20%treplacedtbytcementtweight. 

Tablet6tMixtRatiotObtainedtFortM40tGradetoftConcretetoftDifferentt%toftFlytAsh 
FLYtASH 

(%tbytweighttoftcement) 
CEMENT FINEtAGGREGATE COARSEtAGGREGATE 

0% 1 1.28 2.4 
10& 1 1.30 2.87 
15% 1 1.37 3.02 
20% 1 1.44 3.19 

 
Tablet7tProportiontoftFlytAshtandtSupertPlasticizer 

Sample FlytAsht% Supertplasticizert% 
S1 10 1.2 
S2 15 1 
S3 20 0.8 

 
Tablet8tTesttRequired 

S.tNo. Testtfortmaterial Testtfortconcrete 
1 Sievetanalysis Slumptconettest 
2 Specifictgravity Compressivetstrengthttest 
3 Watertabsorption - 

 
IV. RESULTTANDTDISCUSSION 

A. Slump Cone Testt 
Ittistthetworkabilityttest,tthatteasetwithtwhichtwetcantworktwithtconcretetandtthetfollowingttesttresulttobtainedtinttablet. 

S.tNo. 
FlytAsh 

(%) Supertplasticizert(%) 
Slumptvalue 

(mm) 
1. 0% 0% 118 
2. 10% 1.2% 122 
3. 15% 1% 125 
4. 20% 0.8% 126 

 

 
Grapht1:tSlumptConetTest 
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B. Compressive Strength Testt 
Mechanicalttesttwhichtmeasurestthetmaximumtamounttoftloadtintwhichtspecimentfailtaretshowntintthettabletbelowtvaluetint(N/m
m2) 

 

 

 

 

 

 

 
Grapht2:tResulttoftCompressivetStrengthtTest 

V. DISCUSSION 
Thetcompressivetstrengthtresultstoftflytashtandtsupertplasticizertconcretet(cubes)twheretM40tgradetoftconcretetwitht10%t,15%tan
dt20%treplacementtoftflytashtandtsupertplasticizerttestedtfort3tdayst,7tdaystandt28tdaystthetresulttaretpresented.tThetspecimenstw
eretcastedtwithtconventionaltmaterials;tthattis,tfinetaggregatetistnaturaltrivertsandtwithtM40tgradetbytusingtOrdinarytPortlandtCem
entt(OPCt43). 
Withtthetincreasetintagetoftconcretetthetcompressivetstrengthtincreasestupttot20%treplacementtoftflytashtandtplasticizertastatceme
nt.tThetpartialtreplacementtoftflytashtandtsuperplasticizertgavetat28tdaystpeaktcompressivetstrengthtatt20%treplacementtlevel. 

 
VI. CONCLUSION 

Fromtthetexperimentaltstudytittistconcludedtthattthetflytashtandtsupertplasticizertcantbetusedtastatsubstitutetfortcement.tIttistdeter
minedtthattvaluestoftcompressivetstrengthtgraduallytincreasetupttot20%treplacementtoftcementtbytflytashtandtsupertplasticizertgiv
etgoodtresulttintstrengthtthantnormaltconcretetfortM40.  
Thetresulttpossesstthatt20%treplacementtoftcementtbytthetflytashtandtsupertplasticizertinducedthighertcompressivetstrength.tThustt
hetenvironmentteffectstandtwastetcantbetsignificantlytreduce. 
Flytashtandtsuperplasticizertastatmaterialtistverytmuchtsimilarttotcementtintphysicaltpropertiestandtistverytcheaplytavailable. 
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3tDays 7tDays 28tDays 
S1 0% 0% 22.78 31.19 43.67 
S2 10% 1.2% 25.13 33.00 45.20 
S3 15% 1.0% 24.54 33.60 45.77 
S4 20% 0.8% 25.79 35.83 48.00 
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