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Abstract:  This present paper deals with the concrete mix of M25 grade which was made using OPC 53 grade of cement and in which 

rice husk ash recycled aggregates and steel fibers are used to replacing the cement, natural coarse aggregates and natural fine aggregates. 

Rice husk ash in structural concrete is a sustainable solution to dealing with solid waste. This technology reduces the serious impact on 

ecological environments caused by a shortage of natural mineral resources. The aim of the present study is to investigate the coupling 

effects of incorporating rice husk ash  on the compressive and split tensile performances of selected M25 grade concrete. Casting of 

Cubes and Cylindrical Specimens of (150*150 mm) and (150 mm diameter and 300 mm Height) in Sizes to find out the fresh and 

hardened properties of M25 grade concrete mix for 7 and 28 days. 

 

Index Terms Rice husk ash, recycled aggregates, steel fibers, Concrete Mix, Compressive strength, Split Tensile strength and 

Ordinary Portland Cement. 

I. INTRODUCTION 

1.1 INTRODUCTION iTO iCONCRETE: 
The imost iwidely iused iconstruction imaterial iin ithe iworld iis iprobably ithe iconcrete ibecause iConcrete imakes ia ibuilding ifire 

isafe idue ito iits inon-combustible inature iand iis ifree ifrom idefects iand iflaws iand iis imore ieconomical, imaintenance icost iis 

ialmost inegligible. iThe ikey ito iachieving ia istrong, idurable iconcrete irests iin ithe icareful iproportioning iand imixing iof ithe 

iingredients. 

1.1.1 CEMENT 
Cement iis ia ibinding imaterial iand iis iresponsible ifor iinterlock ibetween iconstituents ipresent iin iconcrete. iCement iis ia ibasic 

iingredient iof iconcrete, iplaster iand imortar iand iis iformed iby icalcinations iof iArgillaceous, icalcareous iand isiliceous icompounds 

iand iwhich iresponsible ifor iformation iof icalcium ihydrates iin icement ihydration iand iwhich iaffects ithe istrength iand isetting itime 

iof iconcrete. 

1.1.2 FINE iAGGREGATES 

Fine iaggregates/sand ithat ihave ibeen isorted iout iand iisolated ifrom ithe inatural imaterial iby ithe iactivity iof istreams iof iwater ior 

iby iwinds icrosswise iover ibone-dry igrounds iare iby iand ilarge ientirely iuniform iin isize iof igrains. iGenerally ibusiness isand iis 

iacquired ifrom iwaterway ibeds ior ifrom isand irises iinitially iframed iby ithe iactivity iof iwinds. iNatural isand imeans iRiver isand 

icollected ifrom inear iand iis ipassing ithrough i4.75mm iand iis ifree ifrom iclay, isilt iand iother iorganic imatters idoes inot iexceed 

ithe ispecified ilimit. 
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1.1.3 COARSE iAGGREGATES 
 

Coarse iaggregates iare iclassified ibased ion iits ishape, isize iand itexture ietc. iDepends ion iit, ithe ivolume iof ithis ioccupies iin ithe 

iconcrete ivaries. iA icontinuous igradation iof iparticle isizes iis idesirable ifor iefficient iuse iof ithe ipaste. iIn iaddition, iaggregates 

ishould ibe iclean iand ifree ifrom iany imatter ithat imight iaffect ithe iquality iof ithe iconcrete. iWhich iis iangular iin ishape iand isize 

iabout i20mm iis itaken ifor iexperimental iinvestigation.  

1.1.4 WATER 
The iamount iof iwater iin iconcrete icontrols imany ifresh iand ihardened iproperties iin iconcrete iincluding iworkability, icompressive 

istrengths, ipermeability iand iwater itightness, idurability iand iweathering, idrying ishrinkage iand ipotential ifor icracking. iFor ithese 

ireasons, ilimiting iand icontrolling ithe iamount iof iwater iin iconcrete iis iimportant ifor iboth iconstructability iand iservice ilife.. 

1.2 NEED iOF iALTERNATIVE iMATERIALS iIN iCONSTRUCTION iFIELD 

The iDemand iof ibuilding imaterials ilike icement, isand iand icoarse iaggregates iare iincreases irapidly idue ito iindustrial, 

iconstructional iand idomestrial iexpansion iby iincreasing ipopulation. i. 

1.3.1 RICE iHUSK iASH: 

All ithe imaterials irequired ito iproduce isuch ihuge iquantities iof iconcrete icome ifrom ithe iearth’s icrust. iThus, iit idepletes iits 

iresources ievery iyear icreating iecological istrains. iOn ithe iother ihand, ihuman iactivities ion ithe iEarth iproduce isolid iwaste iin 

iconsiderable iquantities iof iover i2500/MT iper iyear, iincluding iindustrial iwastes, iagricultural iwastes iand iwastes ifrom irural iand 

iurban isocieties.  

 

Fig i2: iRice ihusk iash 

From ithe imiddle iof i20th icentury, ithere ihad ibeen ian iincrease iin ithe iconsumption iof imineral iadmixtures iby ithe icement iand 

iconcrete iindustries.  

PHYSICAL iPROPERTIES 

Table i1: iproperties iof irice ihusk iash 

S. iNo Particular iProperties 

1 Color Gray 

2 Shape iTexture Irregular 

3 Mineralogy Non iCrystalline 

4 Particle iSize < i45 imicrons 

5 Specific iGravity 2.37 

6 Odor Odorless 

Rice imilling igenerates ia iby-product iknown ias ihusk. iThis isurrounds ithe ipaddy igrain. iDuring ithe imilling iof ipaddy iabout i78 

i% iof iweight iis ireceived ias irice, ibroken irice iand ibran. iThe irest i22 i% iof ithe iweight iof ipaddy iis ireceived ias ihusk. iThis 

ihusk iis iused ias ifuel iin ithe irice imills ito igenerate isteam ifor ithe iparboiling iprocess. iThis ihusk icontains iabout i75 i% iorganic 

ivolatile imatter iwhich iburns iup iand ithe ibalance i25 i% iof ithe iweight iof ithis ihusk iis iconverted iinto iash iduring ithe ifiring 

iprocess, iwhich iis iknown ias irice ihusk iash i(RHA). iRice ihusk iwas iburnt iapproximately i48 ihours iunder iuncontrolled 

icombustion iprocess. iThe iburning itemperature iwas iwithin ithe irange iof i600 ito i850 idegrees. iThe iash iobtained iwas iground iin 

ia iball imill ifor i30 iminutes iand iits icolor iwas iseen ias igrey. iThis iRHA iin iturn icontains iaround i85%-90% iamorphous isilica. 

iSo ifor ievery i1000 ikg iof ipaddy imilled, iabout i220 ikg i(22%) iof ihusk iis iproduced, iand iwhen ithis ihusk iis iburnt iin ithe 

iboilers, iabout i55 ikg i(25%) iof iRHA iis igenerated. 
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CHAPTER iIII 

METHODOLOGY 

The imethodology iadopted ifor icompletion ithe iproject iis ias ishown iin ibelow iflow ichart. I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1  iPERCENTAGE iOF iALTERNATIVE iMATERIALS 

FIVE iconcrete imixes ihave ibeen imade iand ithe iratios iof ithe imixes iare igiven iin ithe iTable i2. i 

Table i2: i iDesign imix iratios iproposed ifor ithe itests 

S iNO. 
% iOF 

iCEMENT 

% iOF iSTEEL 

iFIBERS 
 

S 

iNO. 

% iOF iNATURAL 

iCOARSE 

iAGGREGATES 

% i iOF 

iRECYCLED 

iAGGREGATES 

1 100 0  1 100 0 

2 100 1  2 90 10 

3 100 2  3 80 20 

4 100 3  4 70 30 

5 100 4  5 60 40 

 

literature study 

selection of best alternatives in concreter mix(Steel fibers, Recycled 
aggregates and Rice husk ash)

selection of  percentage replacement of alternatives from 
literature

mix design for M25 grade concrete 

conducting laboratory tests on concrete

casting samples ( cubes and cylinders) for conducting the compression 
test and split tensile strength test 

conducting tests on cubes and cylinders 

comparision of test results with different % of alternatives 
and identification of best proportion 

conclusions
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S iNO. 
% iOF 

iCEMENT 

% iOF iRICE 

iHUSK iASH 
    

1 100 0     

2 99 1     

3 98 2     

4 97 3     

5 96 4     

2.2 SLUMP iCONE iTEST i 

Slump itest iwas icarried iout ito idetermine ithe iworkability iof ieach imix. iThe itests iwere icarried iout iin iall icases iin 

iaccordance iwith ithe irequirements iof iBS i1881: iPart i102(1983) ifor islump itest iand iBS i1881: iPart103 i(1983) ifor icompacting 

ifactor itests. i 

2.3 CASTING iOF iSPECIMENS 

The iconcrete icubes iwere iprepared iin iaccordance ito iIS: i516.The ibinder, isand iand iaggregates ifirst ipremixed idry ifor i1 

imin. ito iensure ihomogeneity. iThen iWet imixing iwith ia itotal imix itime iof i4.5 imin. iCast ithe iconcrete iin ia isteel imolds iwith 

ithe idimensions iof i(150 ix i150 ix i150) imm iand icylinders iwith idimensions iof i(150mm*300mm i) ithen iRemold ithe iconcrete 

ispecimens iafter i24 ihours, iand ithen ikeep ithe icubes ifor iwater-curing iin ian iopened icontainer. iTest ithe ithree icubes ito icheck 

iits icompressive istrength iafter i7 iand i28 idays. 

2.4 iCOMPRESSIVE iSTRENGTH iTEST 

By itesting ithe iconcrete icubes iusing iCTM iwith iconstant iloading irate ifind ithe iaverage iof ithe istrength iof ithree icubes iper 

itest.  

2.5 iTENSILE iSTRENGTH iTEST i 

The itensile istrength iare ifound iby iconducting isplit itensile itest iof ithe iconcrete icylinders iat i7 iand i28 idays irespectively 

iaccording ito iIS i516-1959 iafter itaking itheir iweights iin iorder ito iascertain itheir idensities. iResults iwere irecorded ibased ion ithe 

iaverage itensile istrength.  

CHAPTER iIII 

LITERATURE iREVIEW 

3.1 DESCRIPTION 
This ichapter ideals iwith ithe ireview iof ithe iexisting iliterature ion ithe iemploy iof iproperties iof iconcrete. iThe imost 

iimportant iinvestigations, irelated ito ithe icurrent iinvestigation, iare isummarized iand isalient ifacts iwhich iseem ito iemerge ifrom 

ithe iresearch idiscussed. iThe idiscussion iis igenerally iconfined ito ithe istress istrain ibehavior iof ithe iM25 igrade iconcrete. 

 

3.2 PERTINENT iSTUDIES 

 

Biel iLee i[1] iin i1994, iin ithis ipaper iauthors ihave ipublished ithat iused irecycled itire i iin iconcrete imixes imade iwith imagnesium 

ioxychloride icement, iwhere ithe iaggregate iwas ireplaced iby ifine icrumb i iup ito i25% iby ivolume. iThe iresults iof icompressive 

iand itensile istrength itests iindicated ithat ithere iis ibetter ibonding iwhen imagnesium ioxychloride icement iis iused. iThe iresearchers 

idiscovered ithat istructural iapplications icould ibe ipossible iif ithe i icontent iis ilimited ito i17% iby ivolume iof ithe iaggregate. i 

Fattuhi] i[3] iin i1996, iproposed ithat, ithe icement ipaste, imortar, iand iconcrete i(containing iOPC ior igrade i iobtained ifrom 

ishredding iscrap ityres. iProperties iexamined ifor ithe i32 imixes iprepared iincluded idensity, icompressive istrength, iimpact iand ifire 

iresistances, iand inailability. iResults ishowed ithat idensity iand icompressive istrength iof ivarious imixes iwere ireduced iby ithe 

iaddition iof i. i(itype ihad ionly imarginal ieffect.) iDensity ivaried ibetween iabout i1300 iand i2300 ikg/m3. iCompressive istrength 

ireduced iby i70% iwhen ithe iproportion iof i ito itotal isolid icontent iby imass iof iconcrete ireached iabout i13%. i 

GuoqiangLi i[4] iin i2004, iconducted iinvestigation ion ichips iand ifiber’s. iThe ityre isurfaces iare itreated iby isaturated iNaOH 

isolution iand iphysical ianchorage iby idrilling ihole iat ithe icentre iof ithe ichips iwere ialso iinvestigated iand ithey iconcluded ithat 

ifiber’s iperform ibetter ithan ichips: iNaOH isurface itreatment idoes inot iwork ifor ilarger isized itire ichips: iusing iphysical 

ianchorage ihas isome ieffect. iFurther iefforts iwill ibe igeared itoward ithe ienlarging ihe ihole isize iand iinsuring ithat ithe ihole ibe 
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ithrough ithe ichip ithickness ientirely. iFiber ilength irestricted ito iless ithan i50mm ito iavoid ientangle: isteel ibelt iwires iprovide 

ipositive ieffect ion iincreasing ithe istrength iof iconcrete. i 

Gintautas iskripkiūnas, iet ial i[5], iproposed ithat, i iwaste iadditives ireduced iboth istatic iand idynamic imodulus iof ielasticity. 

iStrains iof ithe iconcrete iwith ithe isame icompressive istrength iwith i iwaste ifrom iused itires i(3.2% ifrom iaggregate iby imass) 

ideformations iare i56 i% i– i63 i% ihigher iafter ithe istatic iloading, iwhile iset ideformations iafter ithe iunloading iis i219 i% i– i360 

i% ihigher ithan ifor ithe inone iized iconcrete. iCyclic iloading iof i20 icycles ihave ino iinfluence ion ithe iprismatic icompressive 

istrength iof iboth iconcrete iwith iand iwithout i iwaste i(3.2% ifrom iaggregate iby imass). iAnd iUltimate istrains ion iconcrete ifailure 

iload iare i36 i% i– i47 i% ihigher ifor iconcrete iwith ityre i iwaste iadditive. I 

CHAPTER iIV 

OBJECTIVES iAND iDETAILS iOF iINVESTIGATION 

4.1 DESCRIPTION: 
To iachieve ithe iobjectives iof ithe istudy, ian iextensive iexperimental iprogram iwas iplanned iand iwhich iincluded ievaluation iof 

ibest iand iEconomical iproportion iof ithe iconcrete imix ihaving imaterials i ipowder iand irice ihusk iash ias ipartially ireplacement iof 

imaterials isuch ias inatural isand, icement iand i icoarse iaggregates irespectively iat i7 iand i28days iof iage iof iconcrete. iInitially i 

ipowder iused iin idifferent iproportions imeans i0%, i5%, i10%, i15% iand i20% ias ipartial ireplacement iof inatural isand iand ifind 

iout ithe ibest iproportion. iFor ithat iproportion iof i ipowder ibased iconcrete iRice ihusk iash iadded iin i0, i1, i2, i3 i& i4 ipercentages 

ito ifind iout ithe ibest iproportion iat iwhich iconcrete ishows ioptimum iresults. iSimilarly ithe ibest iproportions iof isteel ifibers iand 

iRecycled iaggregates ialso idetermined. i i 

4.2 OBJECTIVES iOF iTHE iSTUDY: 

Mechanical iproperties isuch ias ihardening iand ifresh iproperties ithose iare idisplayed iby iconcrete ito ibe iobtained, iall itests 

iare iconducted ifor iconcrete imix. iWhich iis idone iby iusing iconcrete ispecimens imeans icylindrical iconcrete ispecimens ithat iit 

ishows iless istrains, ihigh imodulus iof ielasticity iand ithe iconcrete ialso ihaving igood istrength iand islump iof iconcrete iusing islump 

icone ishows igood iworkability iof iconcrete ithat imix iof iconcrete ifind iout iand iit iwill ibe idiscussed iand iinvestigated iwithin ithis 

ithesis iand ithe ifollowing ioverall iprimary iobjectives ihave ibeen iselected. 

The iobjectives iof ithe ipresent iresearch iwork iare 

1. Mix idesign iof iM25 igrade iof iconcrete 
 

2. Workability iof iconcrete imix iat ivarious iproportions iof isteel ifibers, irecycled iaggregates, i ipowder iand iRice ihusk 

iash. 

3. Compressive iand iSplit itensile istrength iproperties 

4. Addition iof isteel ifibers ito ithe iconcrete imix i(1%, i2%, i3%, i4% iand i5%) iof icement iweight. 

5. Partial iReplacement ia ifine iaggregate iof istandard iconcrete imix iwith idifferent iweight iratios iof iscrap itires i(both 

icrumb iand ichipped i) ias i(0%, i5%, i10%, i15%, iand i20%) 

6. Partial iReplacement ia iCoarse iaggregate iof istandard iconcrete imix iwith idifferent iweight iratios iof iRecycled 

iaggregates ias i(0%, i10%, i20%, i30%, iand i40%) 

7. Respectively iand ipartial ireplacement iof icement iof istandard iconcrete iwith idifferent iweight iratios iof irice ihusk iash 

ias i(0%, i1%, i2%, i3% iand i4%) 

8. To ifind iwhich ione iof iadditive ihas iexcellent iproperties ifor icivil iconstruction iapplications. i 

4.3 RESEARCH iSIGNIFICANCE: 
The iresearch iwork idone ifor iM25 igrade iof iconcrete ito ifind iout ithe ibest imix iof iconcrete ihaving isteel ifibers ias iadditional 

iadmixture, iRecycled iaggregates iand iRice ihusk iash ias ipartial ireplacement iof imaterials isuch ias icoarse iaggregates, inatural 

isand iand icement irespectively ithat iit ishows igood icompressive iand isplit itensile istrength iand iis ialso iworkable.  

CHAPTER iV 

 MATERIAL iPROPERTIES  

4.1 MATERIALS: 
Raw imaterials irequired ifor ithe iconcreting ioperations iof ithe ipresent iwork iare 

 Cement 

 Rice ihusk iash 

 Natural iFine iaggregates 

 Steel ifibers 

 Natural iCoarse iaggregates 

 Recycled iaggregates 
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 Water 

4.1 MIXING iOF iMATERIALS: 

The iraw imaterials ifor ithe iproposed iconcrete imix ishould ibe iavailable iin ithe irequired iproportion. iAfter ithis ithe imixing iof 

iconcrete iis icarried iout. iIt iis iof itwo itypes: iMixing iby iHand iand iMixing iby iMachine. iFor imixing iby ihand, ithe imaterial 

ishould ibe ikept iin ia iwater iproof itank. iBefore iadding iwater, ithe imaterial ishould ibe iproperly/thoroughly imixed itill ithe icolor 

iof ithe imix ibecomes iuniform iin idry istate iand ionly iafter ithat ithe isuitable iamount iof iwater ishould ibe iadded ito imake ithe 

imix iworkable ione. 

4.1 ORDINARY iPORTLAND iCEMENT: 
Cement iis ia ibinding imaterial iand iis iresponsible ifor iinterlock ibetween iconstituents ipresent iin iconcrete. iCement iis ia ibasic 

iingredient iof iconcrete, iplaster iand imortar iand iis iformed iby icalcinations iof iArgillaceous, icalcareous iand isiliceous icompounds 

iand iwhich iresponsible ifor iformation iof icalcium ihydrates iin icement ihydration iand iwhich iaffects ithe istrength iand isetting itime 

iof iconcrete. iThe iordinary iPortland icement iis ishown iin ithe ifollowing ifigure-5.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig i5.1: iOrdinary iPortland icement 

5.3.1 PROPERTIES iOF iPORTLAND iCEMENT: 

This iwas idone iby itaking ithe ilocation iof ivarious istandard ibooks, ijournals iand isome istandard icode. iHere iour iaim iis 

ito idetermine iactual ichemical iwork iof ithe isample iprovided iby ithe icompany. iThe ichemical ianalysis iof iPortland icement iis 

ilisted iin iTable iNo.3 

 

Table iNo i3: i iThe ichemical ianalysis iof iPortland icement 

 

S. iNo. Compounds Percentage 

1 Cao 64.00 

2 Sio2 22.00 

3 Al2o3 4.10 

4 Fe2o3 3.60 

5 Mgo 1.53 

6 So3 1.90 

 
The ifollowing idetails iare itaken ifrom ithe iinformation igained ifrom ithe ilaboratory iexperiments idone ion ithis iin ithe ilaboratory. 

iThe iPhysical iproperties iof iPortland icement iare ilisted iin ithe iTable iNo. i4 ithis iis ishown iin ibelow. 
 

Table iNo i4: i iPhysical iproperties iof icement 

 

S.NO  PROPERTY VALUE 

1  Specific igravity 3.15 

2  Normal iConsistency 32% 

3  Fineness iof icement 7% 

4 I) 

ii) 

Setting itime 

Initial iSetting itime 

Final isetting itime 

30 imin 

358 N 

 
5.4 RICE iHUSK iASH: 
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Rice ihusk iash iis ilighter imaterial icompare ito iordinary iPortland icement. iIt isources iare iindigenous ilateritic isoils iand 

isludge ifrom ithe ipaper irecycling iindustry. iHighly ireactive iRice ihusk iash iformed iby iwater iprocessing, iwhich iremoves 

iimpurities ito imake iit i100%reactive ipuzzolonic imaterial. iThis iforms ithe iCSH i(calcium isilicate ihydrate) iand iCASH i(calcium 

ialumino isilicate ihydrate) iwhen icombines iwith icalcium ihydroxide iproduced iduring icement ihydration. 

Puzzolonic ireaction iin iconcrete 

Rice ihusk iash icombines iwith ifree icalcium ihydroxide iproduce iduring icement ihydration igenerating iadditional icementing 

icompounds icontributing ito ienhanced istrength iand idurability. iIt imodifies ithe imicrostructure iand ithe iweak izone iis istrengthened 

idue ito ihigher ibond ideveloped ibetween itwo iphases iwhich iare ipaste iphase iand iaggregate iphase. 

Properties iof iRice ihusk iash igiven ibelow iand idetails iof ithe ichemical icomposition iis igiven iin ithe ibelow iTable i5. 

Table i5. iChemical icomposition iof iRHA 

S.No. Constituents Percentage ivalue 

1 Fe2O3 0.54 

2 K2O 0.1-2.54 

3 SiO2 62.5 i- i97.6 

4 CaO 0.1 i- i1.31 

5 MgO 0.01 i- i1.96 

6 Na2O 0.01 i- i1.58 

7 P2O5 0.01 i- i2.69 

8 SiO3 0.1 i– i1.23 

9 Carbon 2.71 i– i6.42 
 

The ifollowing idetails iare itaken ifrom ithe isupplier iof iRice ihusk iash iis iAswin iceramics iin iChennai. 
 

The iPhysical iproperties iof iPortland icement iare ilisted iin ithe iTable iNo.6 ithis iis ishown iin ibelow. 

Table iNo i6: iPhysical iproperties iof iRice ihusk iash 
 

Form white ipowder 

Specific igravity 2.46 

Density 2640kg/m3 

Brightness 76% 

Residue on i375 imesh iMax i0.5% 

Fineness 15000-30000m2/kg 

 
5.6 Fine iAggregates: 

Fine iaggregates/sand ithat ihave ibeen isorted iout iand iisolated ifrom ithe inatural imaterial iby ithe iactivity iof istreams iof iwater 

ior iby iwinds icrosswise iover ibone-dry igrounds iare iby iand ilarge ientirely iuniform iin isize iof igrains. iGenerally ibusiness isand iis 

iacquired ifrom iwaterway ibeds ior ifrom isand irises iinitially iframed iby ithe iactivity iof iwinds. iNatural isand imeans iRiver isand 

icollected ifrom inear iand iis ipassing ithrough i4.75mm iand iis ifree ifrom iclay, isilt iand iother iorganic imatters idoes inot iexceed 

ithe ispecific ilimit. 

The imaterial iNatural iSand iis ishown iin ithe ifollowing ifigure-5.2. 

 
Figure-5.2: iNatural iSand 
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5.7 Sieve iAnalysis iof isand 
 

The iSieve iAnalysis iof isand iis icarried iout ito iknow ithe izone iof ithe isand. iThe iresults iof isieve ianalysis iare igiven iin ithe 

ibelow itable ino i7. 

 
 

Table-7: iSieve iAnalysis iof isand 

 
 

Sieve isize i(mm) 
Weight iretained iin 

igm 
% ipassing 

   

4.75 16 98.4 

   

2.36 11 97.3 

   

1.18 65 90.8 

   

600 imicron 391 51.6 

   

300 imicron 420 9.4 

   

150 imicron 82 1.2 

   

Total 1000 igm 0 

   

 

 

 

From ithe isieve ianalysis iresult, isand ifalls iunder izone iII. 

Table iNo i8: i iProperties iof iFine iAggregate 

S.NO PROPERTY VALUES 

   

1. Specific iGravity 2.77 

   

2. Water iAbsorption NIL 

    

 Bulk iDensity   

3. i. iLoose iState 15.75 KN/mm3 

 ii. iCompacted iState 17.05 KN/mm3 

4. Fineness imodulus 2.6  

     
5.8 Coarse iAggregates: 

Coarse iaggregates iare iclassified ibased ion iits ishape, isize iand itexture ietc. iDepends ion iit, ithe ivolume iof ithis ioccupies iin ithe 

iconcrete ivaries. iThe imajor iportion iof ithe iconcrete imix iis ioccupied iby ithe icoarse iaggregates. 

The imaterial iCoarse iaggregates iis ishown iin ithe ifollowing ifigure-4. 

 i  

Figure-5.4: iCoarse iaggregates 
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Which iis iangular iin ishape iand isize iabout i20mm iis itaken ifor iexperimental iinvestigation. iWhich ihaving iparticle isize ias iare 

iretained ion iI.S.sieve i4.75mm iand iwhich ioccupies ilarge iportion iof iconcrete i.The iproperties iof icoarse iaggregates iare igiven iin 

ithe ifollowing itable 

Table iNo i11: iProperties iof icoarse iAggregate 

 

S.NO PROPERTY VALUES 

1. 
Specific iGravity 2.77 

  

2. Water iAbsorption 
1% 

 

3. 

Bulk iDensity 

 i iI. i i iLoose iState 

II. i iCompacted iState 

 

14.13 iKN/mm3 

16.88 iKN/mm3 

4. Fineness imodulus 7.2 

5.9 Recycled iaggregates 

Recycled iaggregate iconcrete i(RAC) iis iconcrete imade iwith irecycled iconcrete iaggregate i(RCA) iinstead iof inatural iaggregate 

i(NA). iRCA iare iaggregates iobtained iby irecycling iof iclean iconcrete iwaste iwhere icontent iof iother ibuilding iwaste imust ibe 

ivery ilow i– iless ithan ia ifew ipercent. iFor iexample, iBritish istandard iBS i8500–2 i(BSI, i2006), idefines iRCA ias irecycled 

iaggregate iwith imaximum imasonry/fines icontent iof i5%, imaximum ilightweight imaterial/asphalt icontent iof i0.5% iand imaximum 

iother iforeign imaterials icontent iof i1%. 

iThe ipresence iof iadhered imortar ion ithe isurface iof icrushed iconcrete iaggregate igenerally idegrades ithe iquality iof ithe irecycled 

iaggregate iand iconsequently ithe ifresh iand ihardened iproperties iof iconcrete imade ifrom iit. 

Compared ito inatural iaggregates, irecycled iconcrete iaggregates ihave i(Marinković iet ial., i2012): 

 Decreased idensity iup ito i10%, 

 Higher iporosity iand ihigher iwater iabsorption: ifor icoarse iRCA iit iranges ifrom i2% ito i9% iand ifor ifine iRCA ifrom 

i5.5% ito i13%, 

 Increased iLos iAngeles iabrasion iloss iup ito i70%. 

 

 
Figure-5.4: i iRecycled icoarse iaggregates 

5.10 Steel ifibers 

Steel ifiber ireinforced iconcrete iis ia icastable ior isprayable icomposite imaterial iof ihydraulic icements, ifine, ior ifine iand icoarse 

iaggregates iwith idiscrete isteel ifibers iof irectangular icross-section irandomly idispersed ithroughout ithe imatrix. iSteel ifibers 

istrengthen iconcrete iby iresisting itensile icracking. 

 
Fig. i5.5 isteel ifibers 
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5.11 Water: 

The iamount iof iwater iin iconcrete icontrols imany ifresh iand ihardened iproperties iin iconcrete iincluding iworkability, 

icompressive istrengths, ipermeability iand iwater itightness, idurability iand iweathering, idrying ishrinkage iand ipotential ifor 

icracking. iFor ithese ireasons, ilimiting iand icontrolling ithe iamount iof iwater iin iconcrete iis iimportant ifor iboth iconstructability 

iand iservice ilife. iOrdinary ipotable itap iwater iavailable iin ilaboratory iwas iused ifor imixing iand icuring iof iconcrete iand iis ifree 

ifrom iimpurities iand imicro-organisms. 

CHAPTER iVI 

MIX iDESIGN iOF iCONCRETE 
This ichapter ideals iwith ithe idesign iprocedure iadopted ifor ipreparation iof iconcrete. 

 

5.6 MIX iDESIGN iPROCEDURE: 
a) The istrength iof ithe icement ias iavailable iin ithe icountry itoday ihas igreatly iimproved isince i1982. iThe i28-day istrength 

iof iA, iB, iC, iD, iE, iF. iCategory iof icement iis ito ibe ireviewed. 

b) The igraph iconnecting, idifferent istrength iof icements iand iW/C iis ito ibe ireestablished. 

c) The igraph ibetween i28-day icompressive istrength iof iconcrete iand iW/C iratio iis ito ibe iextended iup ito i80Mpa, iif ithis 

igraph iis ito ibe icater ifor ihigh istrength iconcrete. 

d) As iper ithe ireview iof i456-2000, ithe idegree iof iworkability iis iexpressed iin iterms iof islump iinstead iof icompacting 

ifactor. iThis iresults iin ichange iof ivalues iin iestimating ifairly iaccurate isand iand iwater icontents ifor inormal iconcrete iup ito 

i35Mpa iand ihigh istrength iconcrete iabove i35Mpa. iThe itable igiving iadjustment iof ivalues iin iwater icontent iand isand i% 

ifor iother ithan istandard iconditions irequires iappropriate ichanges iand imodifications. 

e) In ithe iview iof ithe iabove iand iother ichanges imade iin ithe irevision iof iIS456-2000, ithe imix idesign iprocedure ias 

irecommended iin iIS i10262-2009 iis irequired ito ibe imodified ito ithe iextent iconsidered inecessary iand iexamples iof imix 

idesign iis iworked iout. 

5.7 MIX iDESIGN iFOR iM25 iGRADE iOF iCONCRETE: 

1) iDesign iprocedure: 
Characteristic icompressive istrength irequired iin ithe ifield iat i28 idays=25Mpa 

Maximum iSize iof iaggregate=20mm 

Degree iof iWorkability=0.9 

Type iof iexposure i= imild 

2) iTest iData ifor imaterials: 
Specific igravity iof icement=3.15 

Specific igravity iof ifine iaggregate=2.65 

Specific igravity iof icoarse iaggregate=2.77 

From iobserving ithe icode ibook izone-2 ias iper ithe iIS-code i10262-2009 iand iIS456-2000 iare iconsidered ifor imix idesign. 

Step-1 
Determination iof itarget istrength 

Ftar i=fck+1.65*S 

=25+1.65*4=31.6 iN/mm2 

Where iS=standard ideviation ias iper itable-1 iof iIS-code i10262-2009 

Step-2 
Selection iof iwater/cement iratio 

From itable i5 iof iIS i456(page ino i20) 

Maximum iwater-cement iratio ifor imild iexposure icondition=0.50 

We iadopted iw/c iratio=0.50, ihence iok 

Step-3 
Selection iof iwater icontent 

From itable i2 iof iIS-code i10262-2009, 

Maximum iwater icontent=186litres i(FOR iNOMINAL iMaximum isize iof iaggregate-20mm) 

We ihave itaken i186litres, ihence iok 

Table ifor icorrection iof iwater icontent 

Parameters 

Value i i ias i i iper i i 

istandard 

reference icondition 

Value ias iper ipresent 

Problem 
Departure 

Correction i iin i iwater 

Content 

Slump 25-50mm 50-75mm 25 +3/25*25=+3 

Shape 

Of iAggregate 
Angular Angular Nil _ 

Estimated iwater icontent=186+ i(3/100)*186=191.58kg/m3 
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The icement icontent=191.58/0.50=383.16 ikg/m3 

Step-4 
Estimation iof icoarse iAggregate iproportion 

From iTable i3 iof iIS-code i10262-2009, 

For iNominal iMaximum iSize iof iaggregate=20mm, 

Zone iof ifine iAggregate=zone i2 iand iw/c iratio=0.50 

Volume iof icoarse iAggregate iunit ivolume iof itotal iAggregate=0.62 ithen isand icontent=0.38 

There iis ino ichange irequired ifor icoarse iaggregate icontent ibecause imaximum iwater icement iratio ithat iis i0.50 iis itaken iin 

ito iconsideration. 

By iconsidering i2% iof ientrapped iair iis ithen 

(1-2/100)= i(191.58+383.16/3.15+1/0.38*fa/2.65)*1/1000 

From ithat ifa=671.45kg/m3 

The icoarse iaggregates 

(1-2/100)= i(191.58+383.16/3.15+1/0.62*ca/2.77)*1/1000 

From ithat ica=1145.125kg/m3 

The imix iratio 

Water: iCement: iFa: iCa=191.8:383.16:671.45:1145.125=0.50:1:1.752:2.985 

Step-5 
The iFinal icontents iof imix iproportion iof iM25 igrade iis 

Water icontent=191.8 ikg/m3 

Cement icontent=383.16 ikg/m3 

Fine iaggregate=671.45 ikg/m3 

Coarse iaggregate=1145.125 ikg/m3 

Mix iproportion iof iM25 imix iconcrete iat ivarious iproportions iof isteel ifibers iis igiven ibelow.TABLE-12(a) 

Mix 
Water 
(lit/m3 

Cement 
(kg/m3) 

River iSand 
(kg/m3) 

Coarse i i i i i i 

i i i iaggregates 

i(kg/m3) 

Percentage 

iSteel ifibers 

M00 191.8 383.16 671.45 1145.13 1 

M01 191.8 383.16 671.45 1145.13 2 

M02 191.8 383.16 671.45 1145.13 3 

M03 191.8 383.16 671.45 1145.13 4 

M04 191.8 383.16 671.45 1145.13 5 

Mix iproportion iof iM25 imix iconcrete iat ivarious iproportions iof iRecycled iaggregates iis igiven ibelow. 

TABLE-12(b) 

Mix 
Water 
(lit/m3 

Cement 
(kg/m3) 

River iSand 
(kg/m3) 

Coarse i i i i i i i 

i i iaggregates 

i(kg/m3) 

% iof iRecycled 

iaggregates(kg/m3) 

M05 191.8 383.16 671.45 1145.13 0 

M06 191.8 383.16 671.45 1030.60 10(114.53) 

M07 191.8 383.16 671.45 916.11 20(229.02) 

M08 191.8 383.16 671.45 801.60 30(343.53) 

M09 191.8 383.16 671.45 687.08 40(458.05) 

 

Mix iproportion iof iM25 imix iconcrete iat ivarious iproportions iof iRice ihusk iash iis igiven ibelow iiTABLE-12(d) 

 

 

i 
CHAPTER iVII 

EXPERIMENTAL iINVESTIGATIONS 

7.1 WORKABILITY iOF iCONCRETE: 
Slump icone itest iis iconsidered iin ithis iinvestigation ito istudy ithe iworkability iof iconcrete iby imeans iof islump. iThe islumped 

iconcrete itakes ivarious ishapes iand iaccording ito ithe iprofile iof islumped iconcrete, ithe islump iis itermed ias itrue islump, ishear 

islump ior icollapse islump. iIf ia ishear ior icollapse islump iis iachieved, ia ifresh isample ishould ibe itaken iand ithe itest irepeated. iA 

icollapse islump iis ian iindication ithat ithe imix iis itoo iwet. 

Mix 
Water 

(lit/m3) 

Cement 

(kg/m3) 

Rice ihusk iash 

(kg/m3) 

River iSand 

(kg/m3) 

Coarse 

iaggregates 

(kg/m3) 

M6 191.8 383.16 0 671.45 1145.13 

M7 191.8 379.33 3.83 671.45 1145.13 

M8 191.8 375.5 7.66 671.45 1145.13 

M9 191.8 371.67 11.49 671.45 1145.13 

M10 191.8 367.84 15.32 671.45 1145.13 
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Figure6 i(a) iTampering iof imaterials iin ithe islump icone iFigure6 i(b) islump iof iconcrete imix ion ithe itray. 

5.6 CASTING iOF iSPECIMENS: 
1. In ithis iinvestigation icylindrical ispecimens iare iused ito istudy ithe itensile istrength ibehavior iand imechanical iproperties iof 

iM25 imix iof iconcrete. 

2. The iCylindrical iSpecimens iare icleaned iand ioil iis iapplied iinside ithe ispecimens. 

3. Hand imixing iis ipreferred iin ithis iinvestigation. 

 Materials iare itaken ifor ithe i3 icylinders ifor ieach iset iof icasting iof i3 icylinders. 

 That imeans irequired iamount iof icement, isand, iaggregates iand ithe imaterials iRice ihusk iash iare itaken iby iusing 

iweighing imachine. 

 Cement iis iplaced iin ithe itray iand iafter ithat iRice ihusk iash isand, iaggregates iare iadded iin irequired iproportions. 

 All ithese ibuilding imaterials iare imixed iusing itrowel iafter iadding iof irequired iamount iof iwater. 

4. After imixing ithe iconcrete ipaste iis iplaced iin ithe i3 ilayers iin ithe icylindrical ispecimens iby itamping i25 itimes iat ieach itime 

iusing itamping irod. 

5. These ispecimens iare iplaced ion itable ivibrator ione iby ione ito ivibrate iit ifor i3to4minutes. 

6. After ithat, ithese iare iplaced iin idry iplace ifor i24 ihours ibefore iplacing iin ithe icuring itank. 

The icasting iof icylindrical ispecimens iis ishown iin ithe iFigure i7.1(a) iand i7.1(b). 

 

 i i  i i i i  
 

Figure7.1 i(a) iconcrete ispecimen ifilling i i i i i i i i iFigure i7.1 i(b) iconcrete ispecimen ion itable ivibrator 

5.6 CURING iOF iCYLINDRICAL iSPECIMENS: 
After i24 ihours ifrom ithe icasting icylindrical ispecimens iare itaken iand ithese iare iplaced iin ithe icuring itank. iThese 

icylindrical ispecimens iwhich iare icasted iand iplaced iin ithe icuring itank iare itaken iafter i7 iand i28 idays irespectively ito itest 

ithem. iAt ithe iage iof i7 idays ithese ispecimens ihardened iand iare igaining istrength ion ilater iages, iAt i28 idays igenerally i90% 

istrength iachieved iby ithe ispecimens. iBefore itesting, ithese iare iplaced iin ithe idry iplace ifor i24hours.After icompletion iof ithis 

itime ispecimens iare itaken ifrom ithe icylinders ito itest ithem 

 

 

 

 

 

 

 

 

. 
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The ispecimens iafter icasting iand iin ithe icuring itank iis ishown iin ithe ibelow ifigures i7.2(a) iand i7.2(b). 

 
 

Figure i7.2 i(a): ispecimens iafter icasting Figure i7.2 i(b): ispecimens iin ithe icuring itank 

7.3.1 PRECAUTIONS: 
The ibelow iprecautions ishould ibe ifollowed iduring imixing iand iplacing iconcrete: 

1. The iplastic istraws iand isheets itaking ishould ibe icut iup ito iour irequirements iwithout ierror. 

2. The iwater iused ifor icuring ishould ibe iexamined ievery i7 idays iand iits itemperature imust ibe iat i27±2°Centigrade. 

3. The ihardened iconcrete ishould ibe icarefully iremoved ifrom imoulds, iplaced iin iwater iwithout icausing iany ifailure. 

7.4 TESTS iON iHARDENED iCONCRETE: 

7.4.1 COMPRESSIVE iTEST: 
After icuring, idrying iof ithese icylindrical ispecimens ifor i7 iamd i28 idays iare itaken ito itest ithem ito iget ithe ipeak iload iat iwhich 

ispecimen ifails. iThese ispecimens iare iplaced iin iCTM iand iload iis iapplied igradually iuntil ithe ispecimen ifails. 

Compressive istress iat ithis ibreaking iload=P/A 

iWhere iP=Breaking iload, 

iA=Cross iSectional iarea iof ithe ispecimen 

The ispecimens ibefore iand iafter iplacing iof iloads iare ishown iin ibelow ifigures i7.3. 

 
Figure i7.3: iCompressive istrength itest isetup 

 

CHAPTER iVIII 

TEST iRESULTS iAND iDISCUSSIONS 

8.1 NORMAL iCONSISTENCY iOF iCEMENT: 

Table: i13: i iNormal iconsistency iof icement 

Trail ino. 
Weight iof 

iCement(gm) 
% iof iWater 

iadded 

Depth i iof 

Penetration 

(mm) 

1 400 28 15 

2 400 30 10 

3 400 32 7 

 

Hence ithe iConsistency iof icement iis i32%. 

8.2 INITIAL iSETTING iTIME iOF iCEMENT: 

 iWeight iof icement isample itaken i i i i i i i i i i i i i= i400gms 

Consistency iof icement i i i i i i i i i i i i i i i i i i i i i i i i i i i i= i32% ias iobtained iabove 

Volume iof iwater ito ibe iadded i i i i i i i i i i i i i i i i i i= i0.85*32/100*400=108.8m 

Initial isetting itime iobtained i i i i i i i i i i i i i i i i i i i i i=30 iminutes. 

8.3 FINAL iSETTING iTIME iOF iCEMENT: 
Weight iof icement isample itaken i i i i i i= i400gms 

Consistency iof icement i i i i i i i i i i i i i i i i i i i i= i32% ias iobtained iabove 

Volume iof iwater ito ibe iadded i i i i i i i i i i= i0.85*32/100*400=108.8m i 

Final isetting itime i i i i i i i i i i i i i i i i i i i i i i i i i i i i= i358 iminutes. 

8.4 WATER iABSORPTION iTEST: 

Weight iof ioven idried iaggregate i i i i i i i i i i i i i i i i i i i i i i i = i500g 

Weight iof iaggregate isoaked iin iwater ifor i24 ihours i i i i i i i i= i505g 

Percentage iof iwater iabsorbed i i i i i i i i i i i i i i i i i i i i i i i i i i i = i(505-500)/500*100= i1% 
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8.5 SPECIFIC iGRAVITY iOF iCEMENT: 

Weight iof iempty ispecific igravity ibottle iW1 i i i i i   i= i44.1 igm. 

Weight iof isp.gr ibottle i+ iwt. iof icement iW2 i i i i i i i i i i i i i i  i= i70.00gm i(1/3 ird ito i2/3 ird iof ibottle ifull) 

Weight iof ispecific igravity ibottle i+ icement i+ ikerosene i(W3) I = i103.20 igm 

Weight iof ispecific igravity ibottle+ ikerosene i(W4) i i i i i i i i i i i i i i= i83.80 igm 

Specific igravity iof ikerosene i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  i ii= i0.79 

Specific igravity iof icement i= i(W2-W1)/{(W4-W1)-(W3-W2)}  i= i3.15 

 

8.6 SPECIFIC iGRAVITY iOF iCOARSE iAGGREGATES: 
 

Weight iof isaturated iaggregates A = i500gms 

Weight iof idry iaggregates D = i495gms 

Weight iof iPycnometer  = i610gms 

Weight iof iPycnometer+ iWater C = i1597gms 

Weight iof iPycnometer+ iWater+ iaggregates B = i1918gms 

Specific igravity iof icoarse iaggregates i= iD/ i{A-(B-C)}       i= i2.77 

 

8.7 SPECIFIC iGRAVITY iOF iFINE iAGGREGATES: 
 

Weight iof iempty iPycnometer W1  = i610 igm. 

Weight iof iPycnometer i+ ifine iaggregate W2   = i1110 igm. 

Weight iof iPycnometer i+ ifine iaggregate i+ iwater iW3 I       = i1908 igm. 

Weight iof iPycnometer i+ iwater W4  i= i1597 igm. 

1) Dry iweight iof iaggregate                     = iW2-W1 

2) Weight iof iequivalent ivolume iof iwater               = i(W2-W1)-(W3-W4) 

Specific igravity iof ifine iaggregates 

                                        = i(W2-W1)/ i{(W2-

W1)-(W3-W4)} i=2.65 

 

8.8 WORKABILITY iOF iCONCRETE: 
 

Table ifor iWorkability iof iconcrete iat ivarious iproportions iof isteel ifibers iis igiven ibelow. 

TABLE-14 

%0f i isteel 

ifibers 

Workability 

Slump(mm) 

0 60 

1 58 

2 56 

3 52 

4 51 

 

By iincreasing ipercentage iof isteel ifibers iin iconcrete imix iit ireduces ithe iworkability iand ithe ivalues iof icompressive iand 

isplit itensile istrength iat ipeak iloads iconsidered ito idecide ithe ibest iproportion iof imix iat iwhich ithat ishows ioptimum iresults. 

 

Table ifor iWorkability iof iconcrete iat ivarious iproportions iof irecycled iagregates iis igiven ibelow. 

TABLE-15 

% i0f i iRecycled 

iaggregates 

Workability 

Slump(mm) 

0 i 61 

10 58 

20 54 

30 52 

40 49 

 
Table ifor iWorkability iof iconcrete iat ivarious iproportions iof iRice ihusk iash iis igiven ibelow. TABLE-17 

%0f iRice 

ihusk iash 

Workability 

iSlump i(mm) 

0 57 

1 53 

2 48 

3 41 

4 35 
 

 

 

 

 

 

 i i i i 
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 i i i iGRAPH-2 

 

 
 

By iincreasing ipercentage iof iRice ihusk iash iin iconcrete imix iit ireduces ithe iworkability iand ithe ivalues iof 

icompressive iand isplit itensile istrength iat ipeak iloads iconsidered ito idecide ithe ibest iproportion iof imix iat iwhich ithat ishows 

ioptimum iresults. 

Here iat i2 i% iof irice ihusk iash iin iconcrete imix ishows igood iworkability iand ioptimum istrength. 

The icompressive istrength ivalues iat ivarious iproportions iof iRice ihusk iash igiven iin ithe ifollowing iTable-15. 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iTABLE-19 

 

%AGE iOF 

RICE iHUSK iASH 
compressive istrength(N/mm2) 

7-DAYS 28-DAYS 

0 22.249 32.430 

1 23.191 34.127 

2 24.134 35.447 

3 23.569 34.882 

4 22.814 33.750 

 

GRAPH-4 

 

 

 

 
The icompressive istrength ivalues iat ivarious iproportions iof isteel ifibers igiven iin ithe ifollowing iTable-15. 
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Table-20. 

%Age iof isteel 
ifibers 

Compressive istrength(N/mm2) 

7-Days 28-Days 

1 21.182 28.037 

2 22.117 29.557 

3 23.249 31.430 

4 22.315 29.746 

5 21.560 29.614 

 

 

 
Graph i iplot ifor ivariation iof icompressive istrength iwith idifferent i% iof i isteel ifibers 

The icompressive istrength ivalues iat ivarious iproportions iof iRecycled iaggregates igiven iin ithe ifollowing  
iTable-21. 

 

%Age iof iRecycled 
iaggregates 

Compressive istrength(N/mm2) 

7-Days 28-Days 

0 20.182 29.037 

10 22.317 30.157 

20 22.949 32.109 

30 21.115 30.106 

40 20.260 29.014 

 

 
Graph iplot ifor ivariation iof icompressive istrength iwith idifferent i% iof i iRecycled iaggregates 

 
Table i ifor i isplit i itensile i istrength i iof i iconcrete i iat i ivarious i iproportions i iof i iRice ihusk iash iis igiven ibelow. 
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 i i i i iTABLE-23 

%AGE iOF 

Rice ihusk iash 

Split itensile istrength(N/mm2) 

7-DAYS 28-DAYS 

0 2.310 3.348 

1 2.405 3.536 

2 2.551 3.725 

3 2.449 3.631 

4 2.357 3.348 

 

iGRAPH-6 

 
 

Table i ifor i isplit i itensile i istrength i iof i iconcrete i iat i ivarious i iproportions i iof i isteel ifibers iis igiven ibelow. Table i-24 

%AGE iOF 

STEEL iFIBERS 

Split itensile istrength(N/mm2) 

7-DAYS 28-DAYS 

1 3.210 4.248 

2 3.305 4.436 

3 3.451 4.625 

4 3.349 4.531 

5 3.257 4.248 

 i i 

 
 

Table i ifor i isplit i itensile i istrength i iof i iconcrete i iat i ivarious i iproportions i iof i iRecycled iaggregates iis igiven ibelow. 

Table-25 

%AGE iOF 

Recycled iagg 

Split itensile istrength(N/mm2) 

7-DAYS 28-DAYS 

0 2.110 3.348 

10 2.205 3.536 

20 2.351 3.725 

30 2.249 3.631 

40 2.157 3.348 
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From ithis itable iwe iget ithat iworkability iof iconcrete idecreases iwith ithe iincrease iof i ipowder icontent iand ithe icompressive 

istrength iand iSplit itensile istrength iincreases iup ito i50 ipercent idecreases imore ithan ithat ipercent iin iearly iand ilateral iages 

ialso. 

At iwhich ipercent ithat imeans i10 ipercent iof i ipowder iproperties iof ithe iconcrete imix iare igiven ibelow. 

 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i TABLE-27 

Properties ifor iConcrete imix ifor ivarious iproportions iof iRice ihusk iash i 

 

%0f iRice 

ihusk iash 

Workability 

iSlump(mm) 

Compressive istrength i(N/mm2) Split itensile istrength i(N/mm2) 

7-DAYS 28-DAYS 7-DAYS 28-DAYS 

0 57 22.249 32.430 2.310 3.348 

1 53 23.191 34.127 2.405 3.536 

2 48 24.134 35.447 2.551 3.725 

3 41 23.569 34.882 2.449 3.631 

4 35 22.814 33.750 2.357 3.348 

From ithis itable iwe iget ithat iworkability iof iconcrete idecreases iwith ithe iincrease iof iRice ihusk iash iand ithe icompressive 

istrength iand iSplit itensile istrength iincreases iup ito i2 ipercent idecreases imore ithan ithat ipercent iin iearly iand ilateral iages 

ialso. 

At iwhich ithe iWorkability iby imeans iof islump i(mm) =48 

At i7-Days, iThe i% iof iincrease iof icompressive istrength =9.303% 

The i% iof iincrease iof iSplit itensile istrength =10.43% 

At i28-Days, iThe i% iof iincrease iof icompressive istrength = i8.472% 

The i% iof iincrease iof iSplit itensile istrength =11.26% 

TABLE-28 iProperties ifor iConcrete imix ifor ivarious iproportions iof isteel ifibers 

% i0f isteel 

ifibers 

Workability 

iSlump(mm) 
Compressive istrength i(N/mm2) Split itensile istrength i(N/mm2) 

7-DAYS 28-DAYS 7-DAYS 28-DAYS 

1 60 21.182 28.037 3.210 4.248 

2 58 22.117 29.557 3.305 4.436 

3 56 23.249 31.430 3.451 4.625 

4 52 22.315 29.746 3.349 4.531 

5 51 21.560 29.614 3.257 4.248 

From ithis itable iwe iget ithat iworkability iof iconcrete idecreases iwith ithe iincrease iof isteel ifibers icontent iand ithe 

icompressive istrength iand iSplit itensile istrength iincreases iat i3 ipercent. iAt iwhich ipercent ithat imeans i3 ipercent iof isteel 

ifibers iproperties iof ithe iconcrete imix iare igiven ibelow. 

The iWorkability iof iconcrete imix iby imeans iof islump i(mm) =56 

At i7-Days, iThe i% iof iincrease iof icompressive istrength =14.180% 

The i% iof iincrease iof iSplit itensile istrength =7.589% 

At i28-Days, iThe i% iof iincrease iof icompressive istrength =12.101% 

The i% iof iincrease iof iSplit itensile istrength =8.870% 
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The iWorkability iof iconcrete imix iby imeans iof islump i(mm) =57 

At i7-Days, iThe i% iof iincrease iof icompressive istrength =10.241% 

The i% iof iincrease iof iSplit itensile istrength =16.666% 

At i28-Days, iThe i% iof iincrease iof icompressive istrength =11.688% 

The i% iof iincrease iof iSplit itensile istrength =17.285% 
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TABLE-29 i 

 i i i i i i i i i i i i i i i i iProperties ifor iConcrete imix ifor ivarious iproportions iof iRecycled iaggregates 

 

%0f 

iRecycled 

iaggregates 

Workability 

iSlump(mm) 

Compressive istrength i(N/mm2) Split itensile istrength i(N/mm2) 

7-DAYS 28-DAYS 7-DAYS 28-DAYS 

0 61 20.182 29.369 2.110 3.348 

10 58 22.317 30.157 2.205 3.536 

20 54 22.949 32.109 2.351 3.725 

30 52 21.115 30.106 2.249 3.631 

40 49 20.260 29.014 2.157 3.348 

From ithis itable iwe iget ithat iworkability iof iconcrete idecreases iwith ithe iincrease iof irecycled iaggregates icontent iand ithe 

icompressive istrength iand iSplit itensile istrength iincreases iup ito i20 ipercent. 

At iwhich ipercent ithat imeans i20 ipercent iof iRecycled iaggregates iproperties iof ithe iconcrete imix iare igiven ibelow. 

 

 

From ithe iexperimental iinvestigation, iconsider i3 ipercent iof isteel ifiber ias iadmixture, i20 ipercent iof irecycled iaggregates ias 

ireplacement iof icoarse iaggregates, i2 ipercent iof irice ihusk iash ias ireplacement iof icement iand i10percent iof iipowder ias 

ireplacement iof ifine iaggregates iis ichosen ifor ithis istudy iand iconducted itest ifor idetermining icompressive istrength iand isplit 

itensile istrength ifor iM25 imix. 

THE iAIM iOF iTHIS iRESEARCH iIS iTO: i 

CHAPTER-IX 

CONCLUSION 

From ithe iinvestigations icarried iout, ithe ifollowing iconclusions ican ibe imade: 

1. The iCompressive iStrengths iof iconcrete ireduced ias ithe ipercentage iRHA ireplacement iincreased. i 

2. Partial ifine iaggregates ireplacement iin iconcrete imix iby ipowdered ileads ito ia ireduction iin ithe idensity iof ithe ifinal 

iproduct, ibecause ithe ispecific igravity iof iused iwas iless ithan ithat iof ifine iaggregates. i 

3. Decreasing iin ithe iconcrete istrength i(compressive iand itensile istrength) iwith ithe iincreasing ipowdered iicontent iin ithe 

imixture iis ialways idetected ias ishown iin iFigs. i16 iand i17. iThe istrength ireduction imay ibe iattributed ito itwo ireasons. 

iFirst, ibecause ithe iiparticles iare imuch isofter i(elastically ideformable) ithan ithe isurrounding imineral imaterials, iand ion 

iloading, icracks iare iinitiated iquickly iaround ithe iiparticles iin ithe imix, iwhich iaccelerates ithe ifailure iof ithe cement 

imatrix. iSecond, isoft iparticles imay ibehave ias ivoids iin ithe iconcrete imatrix, idue ito ithe ilack iof iadhesion ibetween ithe i 

iparticles iand ithe icement ipaste. i 

4. The iworkability iof iconcrete imix idecreases iwith ithe iincrease iof ithe iRice ihusk iash iat i50 ipercent iand ithe iworkability 

iis i53mm iof islump iat i1 ipercent iof iRice ihusk iash iand i35 imm iof islump iat i4 i ipercent iof iRice ihusk iAsh 
 

5. Compressive istrength iand iSplit itensile istrength iof iconcrete imix iincreases iat i2 ipercent iof iRice ihusk iash iand 

iCompressive istrength iand isplit itensile istrength iof iconcrete imix iincreases iat i10% iof iipowder. 

 

 

 

 

 

 

 

 

 

 

The iWorkability iof iconcrete imix iby imeans iof islump i(mm) =54 

At i7-Days, iThe i% iof iincrease iof icompressive istrength =13.71% 

The i% iof iincrease iof iSplit itensile istrength =11.42% 

At i28-Days, iThe i% iof iincrease iof icompressive istrength =9.329% 

he i% iof iincrease iof iSplit itensile istrength =11.26% 
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