
EDUZONE: International Peer Reviewed/Refereed Multidisciplinary Journal (EIPRMJ), ISSN: 2319-5045 

Volume 11, Issue 2, July-December, 2022, Available online at: www.eduzonejournal.com 

  

79 
 

Influence of Selfl Compacting Concretel Reinforcedl 

with Chopped Steel Fiber –lA Research Analysis 
 

Shubham Malik
1
,l Abhishek Arya

2 

 
1
M.Techl Scholar,l Departmentl ofl Civill Engineering,l MRIEM,l Rohtak,l Haryana,l India 

2
Assistantl Professor,l Departmentl ofl Civill Engineering,l MRIEM,l Rohtak,l Haryana,l India 

 

 

ABSTRACT 

 

Self-compactingl concretel isl al state-of-the-artl technologyl activelyl usedl alll overl thel worldl inl thel 

constructionl field.l Inl thisl study,l wel researchl bothl combinedl andl individuall effectsl ofl Selfl Compactingl 

Concretel Reinforcedl withl choppedl Steell Fiber.l Fiberl reinforcedl concretel (FRC)l isl widelyl practicedl 

withl highl ductilityl andl sufficientl durability.l Inl thisl study,l thel propertiesl ofl thel volumel fractionl andl 

lengthl ofl steell fiberl (SF)l onl thel mechanicall propertiesl ofl FRCl werel analyzed.l Thisl paperl providesl 

resultl datal ofl thel compressivel strength,l andl splitl tensilel strength,l flexurall strengthl ofl steell fiberl 

reinforcedl concrete.l Forl compressionl test,l al resultl datal obtainedl hasl beenl analyzedl andl relatedl withl al 

controll specimen.l Al relationshipl betweenl Compressivel strengthl vs.l fiberl volumel fractionl andl tensilel 

strengthl vs.l fiberl volumel fractionl &l flexurall strengthl vs.l fiberl volumel fractionl ofl steell fiberl arel 

representedl graphically.l Thel additionl ofl fiberl enhancedl thel ductilityl significantly.l  

 

Keywords:l self-compactingl concrete,l chopped,l steell fiber,l mechanicall properties. 

 

INTRODUCTION 

 

Self-compactingl concrete,l alsol knownl asl self-consolidatingl concrete,l isl characterizedl byl itsl highl fluidity.l 

Thanksl tol thisl property,l itl spreadsl intol concretel formworkl withl nol needl forl vibrationl equipment.l Thisl non-

segregatingl concretel isl distributedl byl itsl ownl weight,l whilel maintainingl thel propertiesl ofl regularl concrete,l 

suchl asl durabilityl andl strength.l Somel self-compactingl concretel mixturesl includel admixturesl likel 

superplasticizerl andl viscosityl modifiersl tol reducel bleedingl andl segregation.l Whenl concretel segregates,l itl 

losesl strengthl andl resultsl inl honeycombedl areasl throughoutl thel surface.l However,l al welll designedl self-

compactingl concretel willl notl segregatel thanksl tol itsl plasticityl andl stability. 

 

Thel highl workabilityl isl onel ofl thel cruciall propertiesl forl SCCl andl canl bel controlledl byl appropriatel dosagel 

ofl superl plasticizer.l Fibrel Reinforcedl Concretel (FRC)l isl definedl asl al concretel incorporatingl relativelyl short,l 

discrete,l andl discontinuousl fibres.l Itl isl al concretel whichl isl consideredl tol placedl andl compactedl everyl partl 

ofl thel cornerl ofl thel formwork,l evenl inl thel presencel ofl densel reinforcement,l purelyl byl meansl ofl ownl 

weightl andl lessl orl nol vibrationall effort.l However,l variousl investigationsl arel movingl onl inl variousl 

characteristicsl ofl thel mechanicall behaviorl andl structurall applicationsl ofl SCC.l SCCl hasl establishedl tol bel 

effectivel material,l sol therel isl al needl tol guidel furtherl investigationl onl thel normalizationl ofl self-consolidatingl 

characteristicsl andl itsl behaviorl tol applyl onl differentl structurall construction,l andl itsl usagel inl alll perilousl andl 

inaccessiblel projectl zonesl forl superiorl qualityl control.l Severall studiesl havel shownl thatl fiberl reinforcedl 

compositesl arel morel efficientl thanl otherl typesl ofl composites.l Thel keyl determinationl ofl thel fiberl isl tol 

restrictl crackingl andl tol increasel thel fracturel toughnessl ofl thel brittlel matrixl throughl bridgingl actionl inl bothl 

microl andl macrol crackingl ofl thel matrix.l Atl initiall stagel andl thel hardenedl state,l Inclusionl ofl fibersl 

improvesl thel propertiesl ofl thel concretel especiallyl ofl thel highl performancel concretel likel SCC.l Hencel 

researchersl havel focusedl onl studyl ofl thel strengthl andl durabilityl aspectsl ofl fiberl reinforcedl SCC.l Thisl 

mechanisml growthl isl thel demandl ofl energyl forl thel crackl tol propagate.l Thel linearl elasticl behaviorl ofl thel 

matrixl isl notl affectedl significantlyl forl lowl volumetricl fiberl fractions. 

 

Thel objectivel ofl presentl researchl isl tol mixl designl ofl SCCl ofl gradel M30l andl tol investigatel thel effectl ofl 

inclusionl ofl choppedl steell fiberl onl freshl propertiesl andl hardenedl propertiesl ofl SCC.l Thel effectsl ofl thel 

volumel fractionl andl lengthl ofl steell fiberl (SF)l onl thel mechanicall propertiesl ofl FRCl werel analyzed.l Thel 

outcomesl indicatel thatl addingl SFl significantlyl improvesl thel tensilel strength,l flexurall strengthl andl toughnessl 

index,l whereasl thel compressivel strengthl showsl nol obviousl gain.l Furthermore,l thel lengthl ofl SFl presentsl anl 

influencel onl thel mechanicall properties.l Freshl propertiesl comprisel flowl ability,l passingl ability,l andl viscosityl 

relatedl segregationl resistance.l Hardenedl propertiesl tol bel studiedl arel compressivel strength,l splittingl tensilel 

strength,l flexurall strength,l andl fracturel test. 
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EXPERIMENTALl STUDY 

 

Materials 

Portlandl slagl cementl [1]l ofl Konarkl brandl availablel inl thel locall marketl wasl usedl inl thel presentl studies.l 

Thel coarsel aggregatel usedl werel 20l mml andl 10l mml downl size.l Naturall riverl sandl hasl beenl collectedl froml 

Yamunal River,l Sonipat,l Haryanal andl conformingl tol thel Zone-IIIl asl perl IS-383-1970l [2].Flyl ashl isl used.l 

Thel Sikal Viscocretel Premierl froml Sikal isl superl plasticizerl andl viscosityl modifyingl admixture.l Steell fiberl ofl 

lengthl 12mml ofl 0%,l 0.05%,l 0.1%,l 0.15%,l andl 0.2%l volumel fractionl byl weightl ofl thel totall weightl ofl 

concretel wasl usedl inl thel investigations. 

 

Table-1:l Mechanicall propertiesl ofl steell fiber 
 

Fiberl 

variety 

Lengthl 

(mm) 

Densityl 

(g/cm
3
) 

Elasticl 

modulus(GPa) 

Tensilel 

strength(MPa) 

Elong.l 

Atl breakl 

(%) 

SF 20 0.91-0.95 200-500 500-200 0.5-3.5 

 

 
 

Figure-1:l Photographl ofl Choppedl Steell Fiber 

 

Experimentall Procedures: 

Thel mixingl ofl materialsl properlyl mixedl inl al powerl operatedl concretel mixer.l Addingl coarsel aggregate,l finel 

aggregates,l cementl andl mixingl itl withl flyl ashl properlyl mixedl inl thel concretel mixerl inl al dryl statel forl al 

fewl seconds.l Thenl thel waterl addedl andl mixingl itl forl threel minutes.l Duringl thisl timel thel airl entrainingl 

agentl andl thel waterl reducerl arel alsol added.l Dormantl periodl wasl 5mins.l Tol obtainl thel steell fiberl reinforcedl 

SCC,l thel requiredl fiberl percentagel wasl addedl tol thel alreadyl preparedl designl mix,l satisfyingl thel freshl SCCl 

requirements. 

 

Calculationl forl M30l gradel ofl SCCl wasl donel followingl EFNARCl codel 2005l inl thel mixl designl 15%l ofl flyl 

ashl usel asl al replacementl forl cementl tol achievel thel targetl strength.l Viscocretel admixturel wasl usedl tol 

reducel thel waterl contentl andl improvel workabilityl asl perl thel requirementl forl SCC. 

 

Table-2:l Adoptedl Mixl Proportionsl ofl SCC 
 

Cementl 

(kg/m
3
) 

Flyl Ashl 

(kg/m
3
) 

Waterl 

(kg/m
3
) 

FA 

(kg/m
3
) 

CA 

(kg/m
3
) 

SP 

(kg/m
3
) 

420.35 63.05 176.54 899.55 596.9 5.044 

1 0.15 0.42 2.14 1.42 0.012 

  

  

Castingl ofl Specimens 

Fortyl twol numberl cubesl (150×150×150)l mm,l fortyl twol numbersl cylindersl (150×300)l mml &l fortyl twol 

numbersl prismsl (100×100×500)l mml werel castl andl investigationsl werel conductedl tol studyl thel mechanicall 

behavior,l fracturel behaviorl ofl steell fiberl reinforcedl SCCl (SFC). 
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Testsl onl Freshl Concrete 

Tol determinel thel freshl propertiesl ofl SCC,l differentl methodsl werel developed.l Slumpl flowl andl V-Funnell 

testsl havel beenl proposedl forl testingl thel deformabilityl andl viscosityl respectively.l L-Boxl testl havel beenl 

proposedl forl determiningl thel segregationl resistance. 

 

 
Figure-2:l (A)l Slumpl flowl test,l (B)l V-Funnell test,l (C)l L-Boxl test 

 

Testsl onl Hardenedl Concrete 

Al properl timel schedulel forl testingl ofl hardenedl SCCl specimensl wasl maintainedl inl orderl tol ensurel properl 

testingl onl thel duel date.l Thel specimensl werel testedl usingl standardl testingl proceduresl asl perl IS:l 516-1959. 

 

Fracturel Test 

Thel ductilityl canl bel measuredl byl fracturel behaviorl ofl FRSCCl andl tol determinel fracturel energy,l prismsl 

specimenl ofl dimensionl 100mm×100mm×500mml werel castl withl al notchl ofl 5mml widthl (n0)l andl 30mml 

depthl asl perl thel specificationl ofl thel specimen.l Thel schematicl diagraml ofl specimensl andl loadingl 

arrangementl ofl testl setupl shownl inl thel Fig.3.l Duringl testing,l Crackl Mouthl Openingl Displacementl (CMOD)l 

wasl notedl usingl throughl twol diall gauges. 

 

 
 

Figure-3:l Loadingl Setupl forl Fracturel Test 

 

RESULTSl &l DISCUSSION 

 

Freshl Concretel Properties 

Thel Table-3l indicatesl al reductionl ofl flowl valuel owingl tol inclusionl ofl fibers.l Thel reasonl forl thisl 

phenomenonl isl thatl al networkl structurel mayl forml duel tol thel distributedl fiberl inl thel concrete,l whichl 

restrainsl mixturel froml segregationl andl flow.l Thel slumpl flowl decreasesl withl increasel inl fiberl percentage.l 

Thel T50l flow,l whichl wasl measuredl inl termsl ofl timel (seconds)l increasesl asl thel slumpl flowl valuel decreases.l 

Thel decreasel inl slumpl valuel isl duel tol thel increasel inl thel percentagel ofl fiber.l Thel L-Boxl valuel increasesl 

asl thel slumpl flowl valuel increases.l Thel increasel inl slumpl valuel isl duel tol thel increasel inl thel percentagel ofl 

fiberl asl welll asl thel L-Boxl valuel alsol increases.l Thel V-Funnell testl &l T50l flow,l whichl wasl measuredl inl 
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termsl ofl timel (seconds)l &l bothl thel valuel measuredl arel dependentl withl eachl other.l V-Funnell valuel andl T5l 

flowl increasesl asl thel slumpl flowl valuel decreases.l Thel decreasel inl slumpl valuel isl duel tol thel increasel inl 

thel percentagel ofl fiber. 

 

Hardenedl Concretel Properties 

Tol comparel thel variousl mechanicall propertiesl ofl thel FRSCCl mixesl thel standardl specimensl werel testedl afterl 

7l daysl andl 28l daysl ofl curing.l Thel resultsl arel summarizedl inl Tablel 3.l Thel graphl showsl thel optimuml fiberl 

contentl forl maximuml strengthl inl mixesl withl differentl fibers.l Thel highestl 7-dayl compressivel strengthl wasl 

observedl forl mixl withl 0.25l %steell fiberl andl lowestl forl mixl withl 0.1%l steell fiber.l Thel highestl 28-daysl 

compressivel strengthl wasl observedl forl mixl withl 0.25l %steell fiberl andl lowestl forl mixl withl 0.3%steell fiber.l 

Thel highestl 28-daysl splitl tensilel strengthl wasl observedl forl mixl withl 0.25%l steell fiberl andl lowestl forl mixl 

withl 0.1%l steell fiber.l Thel highestl 28-daysl flexurall strengthl wasl observedl forl mixl withl 0.2%steell fiberl andl 

lowestl forl mixl withl 0.1%l steell fiber. 

 

Table-l 3:l Hardenedl Concretel Propertiesl ofl SCCl andl FRSCC 
 

Mixes 
7-Dayl compressivel 

strengthl (MPa) 

28-daysl compressivel 

strengthl (MPa) 

28-daysl splitl 

tensilel strengthl 

(MPa) 

28-daysl 

flexurall 

strengthl (MPa) 

PSC 42.85 48.22 3.42 12 

SFC-1 49.35 54.72 3.54 13.22 

SFC-1.5 50.22 60.35 3.80 14.25 

SFC-2 50.22 66.13 4.23 17.22 

SFC-2.5 52.75 70.44 4.56 15.5 

SFC-3 50 53.33 3.93 13.33 

 

 
Figure-4:l Variationl ofl Flexurall strengthl Forl Differentl SCCl Mixesl Atl 28days 

 

CONCLUSION 

 

Inl thisl article,l Additionl ofl fibersl tol self-compactingl concretel causesl lossl ofl basicl characteristicsl ofl SCCl 

measuredl inl termsl ofl slumpl flow,l etc.l Additionl ofl fibersl tol self-compactingl concretel improvel mechanicall 

propertiesl likel compressivel strength,l splitl tensilel strength,l flexurall strengthl etc.l ofl thel mix.l Therel wasl anl 

optimuml percentagel ofl eachl typel ofl fiber,l providedl maximuml improvementl inl mechanicall propertiesl ofl SCC. 
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