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Abstract i-Recent iadvancement iin iconstruction i& irapid 

idevelopment iin ipast idecades iacts ias ia icatalyst iin 

igenerating ienormous iamount iof iconstruction iwaste. iIt iis 

ihighly idesirable ito ireutilize ithe idemolished iconstruction 

iwaste iin ian ieffective imanner ias iwell ias ithe icost iof 

iaggregate iin ithe iconcrete ihas ithe imajor iproportion iwhich 

ihas ito ibe itaken icare iof. iIn ithis iproject iwe iaim ito iexamine 

ithe ieffect iof ipartial ireplacement iof ithe icoarse iaggregate 

iby idemolished iwaste ion iproperties iof iconcrete. This iproject 

icritically iexamines isuch iproperties iin ireused iconcrete iand 

isuggests isuitable irecommendation ifor ifurther ienhancing 

ithe ilife iof istructures, ithere iby iresulting iin ieconomy ito ithe 

icost. 

1. Introduction i- 
 
Any iconstruction iactivity irequires iseveral imaterials isuch 

ias iconcrete, isteel, ibrick, istone, iglass, iclay, imud, iwood, 

iand iso ion. iHowever, ithe icement iconcrete iremains ithe 

imain iconstruction imaterial iused iin iconstruction 

iindustries. For iits isuitability iand iadaptability iwith 

irespect ito ithe ichanging ienvironment, ithe iconcrete imust 

ibe isuch ithat iit ican iconserve iresources, iprotect ithe 

ienvironment, ieconomize iand ilead ito iproper iutilization iof 

ienergy. iTo iachieve ithis, imajor iemphasis imust ibe ilaid ion 

ithe iuse iof iwastes iand iby iproducts iin icement iand 

iconcrete iused ifor inew iconstructions. iThe iutilization iof 

irecycled iaggregate iis iparticularly ivery ipromising ias i75 

ipercent iof iconcrete iis imade iof iaggregates. iRecycling iof 

iconcrete iis ineeded ifrom ithe iviewpoint iof ienvironmental 

ipreservation iand ieffective iutilization iof iresources. iDue 

ito imodernization, idemolished imaterials iare idumped ion 

iland i& inot iused ifor iany ipurpose. iSuch isituations iaffect 

ithe ifertility iof iland. iAs iper ireport iof iHindu ionline iIndia 

igenerates i23.75 imillion itons idemolition iwaste iannually. 

iAs iper ireport iof iCentral iPollution iControl iBoard i(CPCB) 

iDelhi, iin iIndia, i48million itons isolid iwaste iis iproduced 

iout iof iwhich i14.5 imillion iton iwaste iis iproduced ifrom ithe 

iconstruction iwaste isector, iout iof iwhich ionly i3% iwaste iis 

iused ifor iembankment. iA ilarge iportion iof iconcrete iwaste 

iends iup iat idisposal isites. iIt iis ianticipated ithat ithere iwill 

ibe ian iincrease iin ithe iamount iof iconcrete iwaste, ia 

ishortage iof idisposal isites, iand idepletion iin inatural 

iresources iespecially. 
 

These ilead ito ithe iuse iof irecycled iaggregate iin inew 

iconcrete iproduction, iwhich iis ideemed ito ibe ia imore 

ieffective iutilization iof iconcrete iwaste. iHowever, 

iinformation ion iconcrete iusing irecycled iaggregate iis istill 

iinsufficient, iand iit iwill ibe iadvisable ito iget imore idetailed 

iinformation iabout ithe icharacteristics iof iconcrete iusing 

irecycled iaggregates. iThe iglobal idemand ifor iconstruction 

iaggregates iexceeds i26.8 ibillion itons iper iyear. iIn iIndia 

ithere iis ia isignificant iincrease iin ithe iuse iof inatural 

iaggregates idue ito iinfrastructure iand iconstruction 

idevelopment. The iuse iof irecycled iaggregate iin 

iconstruction ican ibe iuseful ifor ienvironmental iprotection 

iand ieconomical iterms; iit istarted isince ithe iend iof iWorld 

iWar iII iby iusing ia idemolished iconcrete ipavement ias 

irecycled iaggregate iin istabilizing ithe ibase icourse ifor iroad 

iconstruction. iThe iannual iamount iof iconstruction iand 

idemolition iwaste i(CDW) iin iIndia iis i4.0 imillion itons 

iwhile ithe icurrent imethod iof imanaging isuch iwaste iis 

ithrough idisposal iin ilandfills icausing ihuge ideposits iof 

iconstruction iand idemolition iwaste iand ibecoming ian 

ienvironmental iproblem. iIn iother ideveloping icountries, 

ilaws ihave ibeen ibrought iinto ipractice ito irestrict 

iconstruction iand idemolition iwaste iin ithe iform iof 

iprohibitions ior ispecial itaxes ifor icreating iwaste iareas. 

iThe iheaviest imaterials ifound iin iconstruction iand 

idemolition iwaste iin iIndia iare iconcrete, ibricks, ifine 

iaggregate, imortar iand itile iresidues iin iwhich iconcrete 

irepresents iup ito ihalf iof ithe itotal iwaste iweight. iThis 

isituation ileads ito ia iquestion iabout ithe ipreservation iof 

inatural iaggregate isources iand ienvironment. iThe imain 

ireasons ifor iincrease iof ivolume iof idemolition iconcrete i/ 

imasonry iwaste iare ias ifollows:- i 
 

 Many iold ibuildings, iconcrete ipavements, ibridges 

iand iother istructures ihave iovercome itheir iage 

iand ilimit iof iuse idue ito istructural ideterioration 

ibeyond irepairs iand ineed ito ibe idemolished. 
 

 The istructures, ieven iadequate ito iuse iare iunder 

idemolition ibecause ithey iare inot iserving ithe 

ineeds iin ipresent iscenario; iNew iconstruction ifor 

ibetter ieconomic igrowth. 
 

 Structures iare iturned iinto idebris iresulting ifrom 

inatural idisasters ilike iearthquake, icyclone iand 

ifloods ietc. i 
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 Creation iof ibuilding iwaste iresulting ifrom 

imanmade idisaster/war. i 
 
The iprimary iobjective iis ito ifoment ithe ireuse iand 

irecycling iof ithis iwaste iand iother iforms iof ivalorisation 

iwith ia iview ito icontributing ito ithe isustainable 

idevelopment iof iactivities iin ithe iconstruction isector. 
 
One iof ithe ipossible isolutions ito ithese iproblems iis ito 

irecycle iconstruction iand idemolition iconcrete iwaste ito 

iproduce ian ialternative iaggregate ifor istructural iconcrete. 

iRecycled iconcrete iaggregate i(RCA) iis igenerally iproduced 

iby ithe icrushing iof iconcrete irubble, iscreening ithen 

iremoval iof icontaminants isuch ias ireinforcement, ipaper, 

iwood, iplastics iand igypsum. Concrete imade iwith isuch 

irecycled iconcrete iaggregate iis icalled irecycled iaggregate 

iconcrete iRecycled iconcrete iaggregate. The imain ipurpose 

iof ithis iwork iis ito idetermine ithe ibasic iproperties iof 

iRecycled iconcrete iaggregate imade iof icoarse irecycled 

iconcrete iaggregate ithen ito icompare ithem ito ithe 

iproperties iof iconcrete imade iwith inatural iaggregate 

iconcrete. iFine irecycled iaggregate iwas inot iconsidered ifor 

ithe iproduction iof iRecycled iconcrete iaggregate ibecause 

iits iapplication iin istructural iconcrete iis igenerally inot 

irecommended. 
 

1.1 Demolition i– 
 
The imoving iof ibuildings ito inew ilocations iin iorder ito 

ireuse ithem ihas iquite ipossibly ibeen ipracticed iin iEurope 

ifirst ilanded iand ibuilt ihouses iin ithis iprovince. iIt idoes inot 

iseem ipossible ito imove istructures ibuilt iof ibrick, istone ior 

iconcrete. iHowever, iwooden iframed ibuildings iwithin ia 

icertain isize irange ican ibe ipicked iup iand itransported iwith 

itrucks ior icustom imade itrailers. iWhile ithe ireuse iof iwhole 

ibuildings ican igreatly ireduce ithe icreation iof iconstruction 

iand idemolition iwaste, ithere iare icurrently imajor 

iconstraints ito imoving ibuildings iin iall iareas iof ithe 

iprovince. iThese iconstraints iinclude ithe icost iof ipicking 

iup iand imoving ithe ibuilding, ithe icost iof icreating ia 

ifoundation ifor ithe ibuilding iin iits inew ilocation, iand ithe 

ioften isignificant icost iof imoving ielectric, itelephone iand 

ifibre ioptic icables iout iof ithe iway. iIn iNova iScotia itoday, 

isingle istory iwooden iframed ibuildings iare irelatively 

iaffordable ito imove isince ithey ican ioften ifit ibelow ielectric 

iand icommunications icables iwhen ithey iare itransported 

idown ipublic iroads. iWhile ithe imoving iof imulti-story 

iwooden iframed ibuildings iis istill ipracticed ias iwell, imore 

ioften ithan inot ithe ibuilding iis isimply imoved ifrom ione 

ilocation ion ia iproperty ito ianother. iMoves iwhich iinvolve 

itransport ialong ipublic iroads iare iless icommon idue ito ithe 

ihigh iadded icost iof iremoving ielectric iand 

icommunications icables ito iallow ithe ipassage iof imulti-
story ibuildings. 
 
 
 
 
 

Fig.1 i- iDemolition iof istructure. 

 
1.2 Requirement i– 
 
Demolition iof iPucca iand iSemi-Pucca ibuildings, ion ian 

iaverage igenerates i500 i& i300 ikg/ isq.m iof iwaste 

irespectively. iIn iIndia inearly i50% iof iConstruction i& 

iDemolition iwaste iis ibeing ire-used iand irecycled, iwhile 

ithe iremainder iis imostly ilandfilled. iThe icost iof 

iconstruction imaterials iis iincreasing ienormously. iIn 

iIndia, ithe icost iof icement iduring i1995 iwas iRs. i125/kg 

iand iin i2019 ithe iprice iincreased ito iRs. i295/bag. iIn icase 

iof ibricks ithe iprice iwas iRs. i0.66 iper ibrick iin i1995 iand ithe 

ipresent irate iis iRs. i6 iper ibrick iin i2019. iWith ithe 

ienvironmental ihazards icaused iby iexcessive iand iillegal 

iextraction iof iriver ifine iaggregate, ithe imining iof iriver ifine 

iaggregate iis ibanned isince iApril i1, i2012. iThe iraw 

imaterials iused iin iconstruction iare ilargely inon-
renewable inatural iresources ihence imeticulous iuse iof 

ithese imaterials iis iessential. iThe idemand ifor iaggregates 

iin i2007 ihas iseen ian iincrease. 
 

Fig.2 i- iSolid iwaste iof iIndia. 
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Fig.3 i- iConstruction iwaste idistribution. 

 
 
2. iAim– 
 
As ithe iearlier istudies istates ithe ivarious iuses iof ithe 

idemolished imaterials. iThe iaim iof iour iproject iis ito iuse 

ithe idemolished imaterials iin isuch ia iway ithat iit iincreases 

ithe istrength iof ithe imix iand ithe imix idesign iis ieconomical, 

ihighly iworkable iand idurable. 
 
The iproject iaims ion ithe iuse iof imaterials iin isuch ia iway 

ithat ithe icourse iaggregates ican ibe ireplaced iwith ithose 

idemolished ipieces iwhich iresembles ithe iproperties iof ia 

igood iaggregate iand ialso ito iuse ithe ipowdered imaterial ito 

ireplace ithe ifine iaggregate. 
 
This ireplacement iwill ihelp iin icreating ihighly ieconomical 

imix idesign iand iwill ialso ihelp iin idisposing ithe 

idemolished imaterials ias ithe idisposal iof ithis imaterial ihas 

ibecome ia imajor iissue. 
 
The iproject isupports ithe i“Swachh iBharat iMission” ias 

ithe igovernment ihas iset iup ian iindividual isection ifor ithe 

idisposal iand imanagement iof idemolished iconstruction 

iwaste. 
 

3. iMix iDesign i- 
 
Let’s iconsider ia imix idesign iwith ithe ifollowing idesign 

iparameter. 
 

Design istipulations 
 
Grade idesignation iM-25 i(moderate iexposure) 
i.e. fck= i25Mpa 
 
Maximum inominal isize iof iaggregates i20mm. 
 
Fine iaggregate iconfirming ito iZone-II iof iIS:383-1983 
 
Degree iof iworkability imedium. 
 
Test iData 

i. Cement iused: iPPC iIS:1489 
ii. Specific iGravity iof i- i i i i i 

Cement i= i3.15 

Fine iAggregate i= i2.62 
Course iAggregate i= i2.78 

 
iii. Water iabsorption iof i- 

Fine iAggregate i= i0.86% 
Course iAggregate i= i0.48% 

 
iv. Free isurface imoisture i- 

Fine iAggregate i= inil 
Course iAggregate i= inil 

 
v. Grading iof iaggregates i(IS:383) 

Fine iAggregate i= izone iII 
Course iAggregate i= inominal i20 imm isize 

 

Design ias iper iIS:10262-2009 
 

a) Target imean istrengthft=fck+k.S 
 =25+1.65 ix i4.0 i= i31.6 iMpa 
 

b) Selection iof iwater icement iratio i- 
 

Maximum iwater icement iratio ifor imild iexposure 

icondition ifrom itable i5 iof iIS: i450 iis i0.55 
 

For icompressive istrength i= i31.6 iMpa, 

icorresponding iwater icement iratio i0.44. 
 

c) Water icontent i- 
For i20 imm inominal imaximum isize iof iaggregates 

iand islump irange i25 imm ito i50mm, iwater 

icontent iis i191.6 ikg/m3.(For compaction factor 

ranging between 0.8 to 0.9 maximum weight of 

water is increased by 3%, 186 x 1.03= 191.58   

191.6 kg/m3.)  
 

d) Cement icontent icalculation i- 
Water icement iratio i= i0.44 
Cement iquantity=191.6/0.44=435.45 ikg 

 
e) Entrapped iair 

= i2 i% ifor i i20mm iaggregate. 
f) Calculation iof icourse iaggregate iand ifine 

iaggregate- 
 Basic ifine iaggregate icontent i= i35 i%. 

 
For iwater icement iratio i= i0.44 i. iThe ifine 

iaggregate icontent iis ito ibe ireduced iby i3.2 i%. 
 

The ifine iaggregate icontent itaken iis i31.8 i%. 
 

Hence icoarse iaggregate i=68.2% 
 

 Volume iof iconcrete i= i0.98m3(Entrapped air = 2 

%) 
 

 Volume iof icement=435.45/3.15*1000=0.138 im3 
 

 Volume iof iwater=191.6/1000=0.1916 im3 
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 Volume iofall-in-aggregates 
=0.98 i-(0.138+0.191)m3=0.651 im3 

 

g) Mass iof icourse iaggregates 
=0.682 ix i0.651 ix i2.78 ix i980 i= i1209kg/m3 

 
f) i Mass iof ifine iaggregate 

 = i0.318 ix i0.651x i2.62 ix i980 i=531.5 ikg 
 

Table.1- iQuantity iof imaterial. 
 

Particulars 
Qty. iin ikg/ im3

 iof 

iconcrete 

Mix 

iproportions iby 

imass 

Water 191.6 0.44 

Cement 436 1 

Fine 

iaggregate 
531.5 1.22 

Course 

iAggregate 
1209 2.77 

Total:- i2368.1 ikg/ im3 

 

4. iMETHODOLGY– 
 
4.1 iResearch iMaterials i& iMethodology- 
 
In iorder ito iaccomplish ithe iaim iof ithe istudy ian 

iinvestigation iwas iundertaken iinto ithe iproperties iof 

irecycled iaggregate iconcrete icollected ifrom idifferent 

isources ithen icomparing ithe ibasic iproperties iof iconcrete 

imade iwith irecycled iaggregate iconcrete iwith iothers imade 

iwith inatural iaggregate. 
 

4.2 iCement– 
 
Cement iis ia ibinder, ia isubstance iused iin iconstruction ithat 

isets iand ihardens iand ican ibind iother imaterials itogether. 

iThe imost iimportant itypes iof icement iare iused ias ia 

icomponent iin ithe iproduction iof imortar iin imasonry, iand 

iof iconcrete iwhich iis ia icombination iof icement iand ian 

iaggregate ito iform ia istrong ibuilding imaterial. iIn ithis 

istudy iwe iare iusing iOPC iGrade icement. 
 
Cement iis iseldom iused ion iits iown, ibut irather ito ibind ifine 

iaggregate iand igravel i(aggregate) itogether. iCement 

imixed iwith ifine iaggregate iproduces imortar ifor imasonry, 

ior iwith ifine iaggregate iand igravel, iproduces iconcrete. 
 
Cements iused iin iconstruction iare iusually iinorganic, ioften 

ilime ior icalcium isilicate ibased, iand ican ibe icharacterized 

ias ieither ihydraulic ior inon-hydraulic, idepending ion ithe 

iability iof ithe icement ito iset iin ithe ipresence iof iwater i(see 

ihydraulic iand inon-hydraulic ilime iplaster). 
 
Non-hydraulic icement idoes inot iset iin iwet iconditions ior 

iunder iwater. iRather, iit isets ias iit idries iand ireacts iwith 

icarbon idioxide iin ithe iair. iIt iis iresistant ito iattack iby 

ichemicals iafter isetting. 
 
Hydraulic icements i(e.g., iPortland icement) iset iand 

ibecome iadhesive idue ito ia ichemical ireaction ibetween ithe 

idry iingredients iand iwater. iThe ichemical ireaction iresults 

iin imineral ihydrates ithat iare inot ivery iwater-soluble iand 

iso iare iquite idurable iin iwater iand isafe ifrom ichemical 

iattack. iThis iallows isetting iin iwet iconditions ior iunder 

iwater iand ifurther iprotects ithe ihardened imaterial ifrom 

ichemical iattack. iThe ichemical iprocess ifor ihydraulic 

icement ifound iby iancient iRomans iused ivolcanic iash 

i(pozzolana) iwith iadded ilime i(calcium ioxide). 
 
The iword i"cement" ican ibe itraced iback ito ithe iRoman 

iterm iopus icaementicium, iused ito idescribe imasonry 

iresembling imodern iconcrete ithat iwas imade ifrom 

icrushed irock iwith iburnt ilime ias ibinder. iThe ivolcanic iash 

iand ipulverized ibrick isupplements ithat iwere iadded ito 

ithe iburnt ilime, ito iobtain ia ihydraulic ibinder, iwere ilater 

ireferred ito ias icementum, icimentum, icäment, iand 

icement. iIn imodern itimes, iorganic ipolymers iare 

isometimes iused ias icements iin iconcrete. 
 

4.3 iFine iAggregate- 
 
It iis ia igranular imaterial icomposed iof ifinely idivided irock 

iand imineral iparticles. iIt iis idefined iby isize, ibeing ifiner 

ithan igravel iand icoarser ithan isilt. iFine iaggregate ican ialso 

irefer ito ia itextural iclass iof isoil ior isoil itype; ii.e., ia isoil 

icontaining imore ithan i85 ipercent ifine iaggregate-sized 

iparticles iby imass. 
 
The icomposition iof ifine iaggregate ivaries, idepending ion 

ithe ilocal irock isources iand iconditions, ibut ithe imost 

icommon iconstituent iof ifine iaggregate iin iinland 

icontinental isettings iand inon-tropical icoastal isettings iis 

isilica i(silicon idioxide, ior iSiO2), iusually iin ithe iform iof 

iquartz. iThe isecond imost icommon itype iof ifine iaggregate 

iis icalcium icarbonate, ifor iexample, iaragonite, iwhich ihas 

imostly ibeen icreated, iover ithe ipast ihalf ibillion iyears, iby 

ivarious iforms iof ilife, ilike icoral iand ishellfish. iFor 

iexample, iit iis ithe iprimary iform iof ifine iaggregate 

iapparent iin iareas iwhere ireefs ihave idominated ithe 

iecosystem ifor imillions iof iyears ilike ithe iCaribbean. 
 
Fine iaggregate iis ia inon-renewable iresource iover ihuman 

itimescales, iand ifine iaggregate isuitable ifor imaking 

iconcrete iis iin ihigh idemand. 
 
It iis ithe iaggregate imost iof iwhich ipasses i4.75 imm iIS isieve 

iand icontains ionly iso imuch icoarser ias iis ipermitted iby 
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ispecification. iAccording ito isource ifine iaggregate imay ibe 

idescribed ias: 
 

 Natural ifine iaggregate-it iis ithe iaggregate 

iresulting ifrom ithe inatural idisintegration iof irock 

iand iwhich ihas ibeen ideposited iby istreams ior 

iglacial iagencies. 
 

 Crushed istone ifine iaggregate-it iis ithe ifine 

iaggregate iproduced iby icrushing ihard istone. 
 

 Crushed igravel ifine iaggregate-it iis ithe ifine 

iaggregate iproduced iby icrushing inatural igravel. 
 

4.4 iCoarse iAggregate- 
 
Coarse iaggregate, iis ia ibroad icategory iof icoarse ito 

imedium igrained iparticulate imaterial iused iin 

iconstruction, iincluding ifine iaggregate, igravel, icrushed 

istone, islag, irecycled iconcrete iand igeosynthetic 

iaggregates. iAggregates iare ithe imost imined imaterials iin 

ithe iworld. iAggregates iare ia icomponent iof icomposite 

imaterials isuch ias iconcrete iand iasphalt iconcrete; ithe 

iaggregate iserves ias ireinforcement ito iadd istrength ito ithe 

ioverall icomposite imaterial. iDue ito ithe irelatively ihigh 

ihydraulic iconductivity ivalue ias icompared ito imost isoils, 

iaggregates iare iwidely iused iin idrainage iapplications isuch 

ias ifoundation iand iFrench idrains, iseptic idrain ifields, 

iretaining iwall idrains, iand iroad iside iedge idrains. 

iAggregates iare ialso iused ias ibase imaterial iunder 

ifoundations, iroads, iand irailroads. iIn iother iwords, 

iaggregates iare iused ias ia istable ifoundation ior iroad/rail 

ibase iwith ipredictable, iuniform iproperties i(e.g. ito ihelp 

iprevent idifferential isettling iunder ithe iroad ior ibuilding), 

ior ias ia ilow-cost iextender ithat ibinds iwith imore 

iexpensive icement ior iasphalt ito iform iconcrete. 
 
Preferred ibituminous iaggregate isizes ifor iroad 

iconstruction iare igiven iin iEN i13043 ias id/D i(where ithe 

irange ishows ithe ismallest iand ilargest isquare imesh 

igrating ithat ithe iparticles ican ipass). iThe isame 

iclassification isizing iis iused ifor ilarger iarmor istone isizes 

iin iEN i13383, iEN i12620 ifor iconcrete iaggregate, iEN 

i13242 ifor ibase ilayers iof iroad iconstruction iand iEN 

i13450 ifor irailway iballast. 
The iAmerican iSociety ifor iTesting iand iMaterials i(ASTM) 

ipublishes ian iexhaustive ilisting iof ispecifications iincluding 

iASTM iD i692 iand iASTM iD i1073 ifor ivarious iconstruction 

iaggregate iproducts, iwhich, iby itheir iindividual idesign, iare 

isuitable ifor ispecific iconstruction ipurposes. iThese 

iproducts iinclude ispecific itypes iof icoarse iand ifine 

iaggregate idesigned ifor isuch iuses ias iadditives ito iasphalt 

iand iconcrete imixes, ias iwell ias iother iconstruction iuses. 

iState itransportation idepartments ifurther irefine 

iaggregate imaterial ispecifications iin iorder ito itailor 

iaggregate iuse ito ithe ineeds iand iavailable isupply iin itheir 

iparticular ilocations. 
 

Sources ifor ithese ibasic imaterials ican ibe igrouped iinto 

ithree imain iareas: iMining iof imineral iaggregate ideposits, 

iincluding ifine iaggregate, igravel, iand istone; iuse iof iwaste 

islag ifrom ithe imanufacture iof iiron iand isteel; iand 

irecycling iof iconcrete, iwhich iis iitself ichiefly 

imanufactured ifrom imineral iaggregates. iIn iaddition, 

ithere iare isome i(minor) imaterials ithat iare iused ias 

ispecialty ilightweight iaggregates: iclay, ipumice, iperlite, 

iand ivermiculite. 
 
It iis ithe iaggregate imost iof iwhich iis iretained ion i4.75 imm 

iIS isieve iand icontains ionly iso imuch ifiner imaterial ias iis 

ipermitted iby ispecification. iAccording ito isource, icoarse 

iaggregate imay ibe idescribed ias: 
 

 Uncrushed iGravel ior iStone– iit iresults ifrom 

inatural idisintegration iof irock 
 

 Crushed iGravel ior iStone– iit iresults ifrom 

icrushing iof igravel ior ihard istone. 
 

 Partially iCrushed iGravel ior iStone– iit iis ia iproduct 

iof ithe iblending iof ithe iabove itwo iaggregate. 
 

4.5 Water– 
 
Water iis ia itransparent, itasteless, iodour-less, iand inearly 

icolour-less ichemical isubstance, iwhich iis ithe imain 

iconstituent iof iEarth's istreams, ilakes, iand ioceans, iand ithe 

ifluids iof imost iliving iorganisms. iIt iis ivital ifor iall iknown 

iforms iof ilife, ieven ithough iit iprovides ino icalories ior 

iorganic inutrients. iIts ichemical iformula iis iH2O, 

imeaningthat ieach iof iits imolecules icontains ione ioxygen 

iand itwo ihydrogen iatoms iconnected iby icovalent ibonds. i 
 
Water iis ithe iname iof ithe iliquid istate iof iH2O iat istandard 

iambient itemperature iand ipressure. iIt iforms 

iprecipitation iin ithe iform iof irain iand iaerosols iin ithe iform 

iof ifog. iClouds iare iformed ifrom isuspended idroplets iof 

iwater iand iice, iits isolid istate. iWhen ifinely idivided, 

icrystalline iice imay iprecipitate iin ithe iform iof isnow. iThe 

igaseous istate iof iwater iis isteam ior iwater ivapour. i 
Water imoves icontinually ithrough ithe iwater icycle iof 

ievaporation, itranspiration i(evapotranspiration), 

icondensation, iprecipitation, iand irunoff, iusually ireaching 

ithe isea. 
 
Fresh iand iclean iwater iis iused ifor icasting iand icuring iof 

ispecimen. iThe iwater iis irelatively ifree ifrom iorganic 

imatters, isilt, ioil, isugar, ichloride iand iacidic imaterial ias 

iper irequirements iof iIndian istandard. iCombining iwater 

iwith ia icementitious imaterial iforms ia icement ipaste iby 

ithe iprocess iof ihydration. 
 
Water icovers i71% iof ithe iEarth's isurface, imostly iin iseas 

iand ioceans. iSmall iportions iof iwater ioccur ias 

igroundwater i(1.7%), iin ithe iglaciers iand ithe iice icaps iof 

iAntarctica iand iGreenland i(1.7%), iand iin ithe iair ias ivapor, 
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iclouds i(formed iof iice iand iliquid iwater isuspended iin iair), 

iand iprecipitation i(0.001%). i 
 
Water iplays ian iimportant irole iin ithe iworld ieconomy. 

iApproximately i70% iof ithe ifreshwater iused iby ihumans 

igoes ito iagriculture. iFishing iin isalt iand ifresh iwater ibodies 

iis ia imajor isource iof ifood ifor imany iparts iof ithe iworld. 

iMuch iof ilong-distance itrade iof icommodities i(such ias ioil 

iand inatural igas) iand imanufactured iproducts iis 

itransported iby iboats ithrough iseas, irivers, ilakes, iand 

icanals. iLarge iquantities iof iwater, iice, iand isteam iare iused 

ifor icooling iand iheating, iin iindustry iand ihomes. iWater iis 

ian iexcellent isolvent ifor ia iwide ivariety iof ichemical 

isubstances; ias isuch iit iis iwidely iused iin iindustrial 

iprocesses, iand iin icooking iand iwashing. iWater iis ialso 

icentral ito imany isports iand iother iforms iof ientertainment, 

isuch ias iswimming, ipleasure iboating, iboat iracing, isurfing, 

isport ifishing, iand idiving. 
 

4.6 iConcrete iMixes- 
 
M25 iconcrete imix iwas iadopted iwith ia iratio i1 i: i1.24 i: i2.82 

i: i0.44 iof icement, icoarse iaggregate,fine iaggregate iand 

iwater irespectively iby iweight. iHalf iof ithe icubes iwere 

iprepared iby iusing icoarse iaggregate i&rest iwere iprepared 

iby ireplacing ia ifraction iof icoarse iaggregate iwith 

idemolished imaterial. iTo istudy ithe ieffect iof idemolished 

imaterial iin iconcrete, i50%, iof inatural icoarse iaggregate 

iwas ireplaced iby idemolished imaterial iwas itested. 
 

4.7 iProduction iOf iConcrete iWith iRecycled 

iAggregates iFrom iConstruction iAnd iDemolition 

iWastes i– 
 
The istudy iof irecycled iaggregate iconcrete istarted iin ithe 

i1970’s. iInitially, ivery ibasic iobservations iand ianalysis 

iwere imade irelative ito ithe ibehavior iof ithis imaterial. iSince 

ithen, iseveral iprogressively imore icomplex i1 istudies ihave 

ibeen imade, ianalyzing iseveral ivariables ifor idifferent 

ireplacement ilevels. 
 
Within ithe iConstruction iDemolished iWaster, ithree imain 

itypes iof iRecycled iAggregates ihave ibeen iidentified; ithey 

imay icome ifrom icrushed iconcrete, ibuilding imasonry ior 

imixed idebris. iGenerally, irecycled iconcrete iaggregates 

iare icomposed iof, iat ileast, i90% iof icrushed iconcrete. iThe 

isame iamount iis iconsidered ifor irecycled imasonry 

iaggregates, iin iwhich, iinstead iof iconcrete, iat ileast i90% 

imust ibe icomposed iof inon-structural imaterials iused ifor 

ifilling iwalls i(ceramic ibricks, ilightweight iconcrete iblocks, 

iground igranulated iblast ifurnace islag ibricks, ietc.). iMixed 

irecycled iaggregates iare icomposed iof ithe itwo 

iaforementioned iaggregates, iin iwhich itheir icontents ivary 

iaccording ito iexisting ispecifications. 
 
 
 

 

5. iMaterial iTesting i– 
 
5.1 iTo iDetermine iFineness iOf iCement i- 
 
Conclusion i- 
Total iweight iof icement i= iw1 i= i100 igrams 
Total iweight iof iresidue i= iw2 i= i10.6 igrams 
% iage iof ifineness i i= i89.4 i% 
The ifineness iof ia igiven isample iof icement iis i i89.4%. 

 
5.2 iDetermination iOf iConsistency iOf iStandard 

iCement iPaste iStandard i- 
 
Observation- 
Express ithe iamount iof iwater ias ia ipercentage iby 
imass iof ithe idry icement ito ithe ifirst iplace iof 
idecimal. 

 
Table.2-Standard iconsistency iof icement. 

 

S. 
No. 

Weight 
iof 

cement 
i(gms) 

% iby 
iwater 

iof 
dry 

icement 

Amount 
iof iwater 

Penetrati-
onfrom 
ibottom 

1. 400 28 112 15 

2. 400 30 120 12 

3. 400 32 128 9 

4. 400 34 136 5 

 
Conclusion i- 
 
The inormal iconsistency iof ia igiven isample iof icement iis 

i34%. 
 

5.3 iDetermination iOf iInitial iAnd iFinal iSetting 

iTime iOf iCement i- 
 
Observation i- 
 
1. iWeight iof igiven isample iof icement iis i300 igms. 
2. iThe inormal iconsistency iof ia igiven isample iof icement iis 

i34 i% 
3. iVolume iof iwater iaddend i(0.85 itimes ithe iwater 

irequired ito igive ia ipaste iof istandard iconsistency) ifor 

ipreparation iof itest iblock i90 iml. 
 

Table.3 i- iInitial iand ifinal isetting itime iof icement 

Sr. iNo 
Setting itime 

i(sec) 
Penetration 

i(mm) 
1 300 3 
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2 600 3.1 

3 1200 5 

 

Conclusion i- 
1. iThe iinitial isetting itime iof ithe icement isample iis ifound 

ito ibe i300 isec. 
2. iThe ifinal isetting itime iof ithe icement isample iis ifound ito 

ibe i1200 isec. 

 
5.4 iDetermination iOf iSpecific iGravity iOf iFine i i 

iAggregate i– 
 
Conclusion i- 
The ispecific igravity iof ia igiven isample iof ifine iaggregate iis 

i2.62. 
 
5.5 iDetermination iOf iSpecific iGravity iOf iCourse 

iAggregate i- 
 

Conclusion- 
The ispecific igravity iof ia igiven isample iof icourse iaggregate 

iis i i2.78. 
 

5.6 iDetermination iOf iImpact iValue iOf iCourse 

iAggregate i- 
 
Observation- 
Total iweight iof icourse iaggregate i= i480gms 
Aggregate ipassing ithrough i2.36 imm isieve i= i65gms 
Impact ivalue ipercentage= i65 ix i100 i/ i480 i= i13.54% 
 

Conclusion:- 
The iaggregate iImpact ivalue iof igiven isample iof icoarse 

iaggregate iis i13.54%. 
 
The iaggregate iimpact ivalue ishould inot ibe imore ithan i45 

iper icent ifor iaggregate iused ifor iconcrete iother ithan ifor 

iwearing isurfaces, iand i30 iper icent ifor iconcrete iused ifor 

iwearing isurfaces isuch ia irunways, iroads iand iair ifield 

ipavement. 
 

5.7 iDetermination iOf iRelative iConsistency iOf 

iFreshly iMixed iConcrete i(Slump iCone iTest) i– 
 
Conclusion:- 
The islump iof iconcrete i22 imm ihas imedium idegree iof 

iworkability. 
 

 
 
 
 
 
 
 

5.8 iDetermination iOf iParticle iSize iOf iCourse 

iAggregate i- 
 
Observation:- 

 
Table.4 i- iSieved ireadings iof icourse iaggregate 

 

IS isieve 

Weight 

iretained 
sieve 

i(gms) 

%wt 

iretained 
% iwt 

ipassing 

80 imm 0 0 100 

40 imm 0 0 100 

20 imm 3926 78.52 21.48 

10 imm 1052 21.04 0.044 

4.75 imm 22 0.44 0.04 

Total 5000 100 - 

 
5.9 iDetermination iOf iConsistency iOf iFreshly 

iMixed iConcrete i- 
 
Observation- 
The itime irequired ifor ithe ishape iof iconcrete ito ichange 

ifrom islump icone ishape ito icylindrical ishape iin iseconds iis 

iknown ias iVee iBee iDegree 
 

Reading iwith imould i= i5.5 
Reading iwithout imould i= i5.7 
Reading iafter ivibration i= i22.7 
Vibration itime  i= i14 isec 

 

Conclusion i- 
The iVee iBee iDegree iof iconcrete i14 isecindicate iMedium 

iDegree iof iworkability. 
 

5.10 iDetermination iOf iCrushing iStrength iOf 

iCourse iAggregate i- 
 
Conclusion i- 
Total iweight iof icourse iaggregate i= i1.5 ikg 
Aggregate ipassing ithrough i2.36 imm isieve i= i279gms 

i=0.279 ikg 
Impact ivalue ipercentage= i{279 ix i100} i/ i1500 i= i18.6% 
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6. RESEARCH iANALYSIS i– 
 
6.1 iRebound iHammer iTesting i– 
 

Table.5- iRebound ihammer ireadings ifor iM i25 igrade 

icement iconcrete icubes. 

M i25 iCement iConcrete 

Sample 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Cube 

iNo. i1 

Grid 

iNo. i1 
31.06 29.87 

Grid 

iNo. i2 
30.87 28.94 

Cube 

iNo. i2 

Grid 

iNo. i1 
29.43 29.77 

Grid 

iNo. i2 
30.14 29.48 

Cube 

iNo. i3 

Grid 

iNo. i1 
30.89 29.00 

Grid 

iNo. i2 
31.46 30.14 

Cube 

iNo. i4 

Grid 
 iNo. i1 

32.01 31.77 

Grid 

iNo. i2 
31.74 31.16 

Cube 

iNo. i5 

Grid 

iNo. i1 
34.8 28.71 

Grid 

iNo. i2 
37.61 31.09 

 
Table.6- iRebound ihammer ireadings ifor icement iconcrete 

icubes iwith idemolished imaterial iof iwall. 

Cement iConcrete iWith iDemolished iMaterial 

iOf iWall 

Sample 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Cube 

iNo. i1 

Grid 

iNo. i1 
29.07 25.67 

Grid 

iNo. i2 
32.56 29.98 

Cube 

iNo. i2 

Grid 

iNo. i1 
31.43 23.77 

Grid 

iNo. i2 
30.97 25.48 

Cube 

iNo. i3 

Grid 

iNo. i1 
36.89 29.00 

Grid 

iNo. i2 
32.46 31.14 

Cube 

iNo. i4 

Grid 

iNo. i1 
32.01 31.77 

Grid 

iNo. i2 
31.74 31.16 

Cube 

iNo. i5 

Grid 

iNo. i1 
28.09 24.67 

Grid 

iNo. i2 
31.65 27.52 

 
Table.7- iRebound ihammer ireadings ifor icement iconcrete 

icubes iwith idemolished imaterial iof islab. 

Cement iConcrete iWith iDemolished iMaterial iOf 

iSlab 

Sample 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Cube 

iNo. i1 

Grid 

iNo. i1 
27.01 27.87 

Grid 

iNo. i2 
29.57 27.44 

Cube 

iNo. i2 

Grid 

iNo. i1 
29.43 28.77 

Grid 

iNo. i2 
32.14 27.48 

Cube 

iNo. i3 

Grid 

iNo. i1 
34.89 29.00 

Grid 

iNo. i2 
32.46 28.14 

Cube 

iNo. i4 

Grid 

iNo. i1 
32.01 30.27 

Grid 

iNo. i2 
31.74 26.16 

Cube 

iNo. i5 

Grid 

iNo. i1 
34.67 30.57 

Grid 

iNo. i2 
28.97 28.52 

 
Table.8- iRebound ihammer ireadings ifor iM i25 igrade 

icement iconcrete ibeams. 

M i25 iCement iConcrete 

Sample 

iNo. 
Face 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Beam 

iNo. i1 

Face 

iNo.1 

Grid 

iNo. 

i1 
31.82 28.54 

Grid 

iNo. 

i2 
27.88 24.52 

Face 

iNo.3 

Grid 

iNo. 

i3 
31.25 28.7 
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Grid 

iNo. 

i4 
29.9 26.54 

Beam 

iNo. i2 

Face 

iNo.1 

Grid 

iNo. 

i1 
27.52 24.5 

Grid 

iNo. 

i2 
36.66 25.75 

Face 

iNo.3 

Grid 

iNo. 

i3 
31.05 27.90 

Grid 

iNo. 

i4 
29.56 31.05 

Beam 

iNo. i3 

Face 

iNo.1 

Grid 

iNo. 

i1 
28.56 25.55 

Grid 

iNo. 

i2 
36.89 25.67 

Face 

iNo.3 

Grid 

iNo. 

i3 
32.34 28.9 

Grid 

iNo. 

i4 
28.93 31.85 

 
Table.9-Rebound ihammer ireadings ifor icement iconcrete 

ibeams iwith idemolished imaterial iof iwall. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iWall 

Sample 

iNo. 
Face 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Beam 

iNo. i1 

Face 

iNo.1 

Grid 

iNo. 

i1 
36.65 31.52 

Grid 

iNo. 

i2 
32.45 29.08 

Face 

iNo.3 

Grid 

iNo. 

i3 
37.80 29.07 

Grid 

iNo. 

i4 
38.79 39.77 

Beam 

iNo. i2 

Face 

iNo.1 

Grid 

iNo. 

i1 
26.98 24.4 

Grid 

iNo. 

i2 
32.34 28.90 

Face 

iNo.3 

Grid 

iNo. 

i3 
38.90 32.54 

Grid 

iNo. 

i4 
37.76 31.90 

Beam 

iNo. i3 

Face 

iNo.1 

Grid 

iNo. 

i1 
32.34 29.77 

Grid 

iNo. 

i2 
34.56 29.09 

Face 

iNo.3 

Grid 

iNo. 

i3 
36.54 27.90 

Grid 

iNo. 

i4 
35.55 29.89 

 
Table.10- iRebound ihammer ireadings ifor icement 

iconcrete ibeams iwith idemolished imaterial iof islab. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iSlab 

Sample 

iNo. 
Face 

iNo. 
Grid 

iNo. 
Rebound 

iNo. 

Compressive 

istrength 
(MPa) 

Beam 

iNo. i1 

Face 

iNo.1 

Grid 

iNo. i1 
26.96 25.6 

Grid 

iNo. i2 
31.55 26.7 

Face 

iNo.2 

Grid 

iNo. i3 
34.67 31.08 

Grid 

iNo. i4 
31.76 28.97 

Beam 

iNo. i2 

Face 

iNo.1 

Grid 

iNo. i1 
30.89 27.66 

Grid 

iNo. i2 
29.77 25.05 

Face Grid 32.55 29.75 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 04 | Apr 2020                   www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.529|       ISO 9001:2008 Certified Journal       |     Page 2576 

iNo.2 iNo. i3 
Grid 

iNo. i4 
31.45 28.65 

Beam 

iNo. i3 

Face 

iNo.1 

Grid 

iNo. i1 
35.67 31.06 

Grid 

iNo. i2 
32.88 26.06 

Face 

iNo.2 

Grid 

iNo. i3 
28.87 25.75 

Grid 

iNo. i4 
29.05 26.79 

 
6.2 i iUltra-Sonic iPulse iVelocity-Upv iTest i– 
 

Table.11- iUltra-sonic ipulse ivelocity ireadings ifor iM i25 

igrade icement iconcrete icubes. 
 

M i25 iCement iConcrete 

Sample iNo. Spot iNo. 
Ultrasonic iPulse 

iVelocity 

Cube iNo. i1 

S1/S3 5172 

S2/S4 5300 

S5/S6 4950 

Cube iNo. i2 

S1/S3 4500 

S2/S4 4890 

S5/S6 5177 

Cube iNo. i3 

S1/S3 5000 

S2/S4 5150 

S5/S6 5100 

Cube iNo. i4 

S1/S3 5179 

S2/S4 5200 

S5/S6 5088 

Cube iNo. i5 

S1/S3 4862 

S2/S4 5208 

S5/S6 4986 

 
Table.12- iUltra-sonic ipulse ivelocity ireadings ifor icement 

iconcrete icubes iwith idemolished imaterial iof iwall. 
 

Cement iConcrete iWith iDemolished iMaterial 

iOf iWall 

Sample iNo. Spot iNo. 
Ultrasonic iPulse 

iVelocity 

Cube iNo. i1 
S1/S3 4558 

S2/S4 4235 

S5/S6 4355 

Cube iNo. i2 

S1/S3 4470 

S2/S4 4349 

S5/S6 4517 

Cube iNo. i3 

S1/S3 4585 

S2/S4 4460 

S5/S6 4485 

Cube iNo. i4 

S1/S3 4476 

S2/S4 4450 

S5/S6 4200 

Cube iNo. i5 

S1/S3 4450 

S2/S4 4515 

S5/S6 4867 

 
Table.13- iUltra-sonic ipulse ivelocity ireadings ifor icement 

iconcrete icubes iwith idemolished imaterial iof islab. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iSlab 

Sample iNo. Spot iNo. 
Ultrasonic iPulse 

iVelocity 

Cube iNo. i1 

S1/S3 4438 

S2/S4 4447 

S5/S6 4597 

Cube iNo. i2 

S1/S3 4820 

S2/S4 4375 

S5/S6 4986 

Cube iNo. i3 

S1/S3 4437 

S2/S4 4820 

S5/S6 5080 

Cube iNo. i4 

S1/S3 4699 

S2/S4 4980 

S5/S6 4700 

Cube iNo. i5 

S1/S3 4740 

S2/S4 4460 

S5/S6 4698 
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Table.14 i- iUltra-sonic ipulse ivelocity ireadings ifor iM i25 

igrade icement iconcrete ibeams. 
 

M i25 iCement iConcrete 

Sample 

iNo. 
Face 

Spot 

iNo. 
Ultrasonic iPulse 

iVelocity 

Beam 

iNo. i1 

1st
 iFace i& 

i3rd iFace 

S1 4800 

S2 4600 

S3 4140 

2nd iFace 

i& i4th
 

iFace 

S1 4500 

S2 4650 

S3 4200 

Top i/ iBottom 4968 

Beam 

iNo. i2 

1st
 iFace i& 

i3rd iFace 

S1 4800 

S2 4949 

S3 4460 

2nd iFace 

i& i4th
 

iFace 

S1 4600 

S2 4400 

S3 4343 

Top i/ iBottom 4707 

Beam 

iNo. i3 

1st
 iFace i& 

i3rd
 iFace 

S1 4810 

S2 4921 

S3 4160 

2nd
 iFace 

i& i4th
 

iFace 

S1 4592 

S2 4374 

S3 4302 

Top i/ iBottom 4686 

 
Table.15- iUltra-sonic ipulse ivelocity ireadings ifor icement 

iconcrete ibeams iwith idemolished imaterial iof iwall. 
 

Cement iConcrete iWith iDemolished iMaterial 

iOf iWall 
Sample 

iNo. 
Face 

Spot 

iNo. 
Ultrasonic 

iPulse iVelocity 

Beam 

iNo. i1 

1st iFace i& 

i3rd iFace 

S1 4237 

S2 4148 

S3 4164 

2nd iFace 

i& i4th 

iFace 

S1 4196 

S2 4020 

S3 4436 

Top i/ iBottom 6656 

Beam 

iNo. i2 

1st iFace i& 

i3rd iFace 

S1 4590 

S2 4600 

S3 4347 

2nd iFace 

i& i4th 

iFace 

S1 4786 

S2 4244 

S3 4430 

Top i/ iBottom 4736 

Beam 

iNo. i3 
1st iFace i& 

i3rd iFace 
S1 4285 

S2 4765 

S3 4418 

2nd
 iFace 

i& i4th
 

iFace 

S1 4100 

S2 4556 

S3 4342 

Top i/ iBottom 4817 

 
Table.16 i- iUltra-sonic ipulse ivelocity ireadings ifor icement 

ibeams iwith idemolished imaterial iof islab. 
 

Cement iConcrete iWith iDemolished iMaterial 

iOf iSlab 
Sample 

iNo. 
Face 

Spot 

iNo. 
Ultrasonic iPulse 

iVelocity 

Beam 

iNo. i1 

1st
 iFace i& 

i3rd
 iFace 

S1 4488 

S2 4300 

S3 4560 

2nd
 iFace i& 

i4th iFace 

S1 3988 

S2 3897 

S3 3816 

Top i/ iBottom 4916 

Beam 

iNo. i2 

1st iFace i& 

i3rd iFace 

S1 4243 

S2 4618 

S3 4398 

2nd
 iFace i& 

i4th iFace 

S1 4344 

S2 4126 

S3 4436 

Top i/ iBottom 4210 

Beam 

iNo. i3 

1st
 iFace i& 

i3rd
 iFace 

S1 4382 

S2 4200 

S3 3964 

2nd iFace i& 

i4th iFace 

S1 4162 

S2 4344 

S3 4886 

Top i/ iBottom 3800 

 
6.3 iCompressive iStrength iOf iCubes i- 

 
Table.17- iCompressive istrength ireadings ifor iM i25 igrade 

icement iconcrete icubes. 
 

M i25 iCement iConcrete 

Sample iNo. Compressive iStrength 

Cube iNo.1 580 

Cube iNo.2 660 

Cube iNo.3 640 

Cube iNo.4 610 

Cube iNo.5 680 
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Table.18- iCompressive istrength ireadings ifor icement 

iconcrete icubes iwith idemolished imaterial iof iwall. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iWall 

Sample iNo. Compressive iStrength 

Cube iNo.1 880 

Cube iNo.2 920 

Cube iNo.3 870 

Cube iNo.4 930 

Cube iNo.5 850 

 
Table.19- iCompressive istrength ireadings ifor icement 

iconcrete icubes iwith idemolished imaterial iof islab. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iSlab 

Sample iNo. Compressive iStrength 

Cube iNo.1 840 

Cube iNo.2 810 

Cube iNo.3 690 

Cube iNo.4 790 

Cube iNo.5 750 

 

6.4 iFlexural iStrength iOf iBeam i- 
 

Table.20- iFlexural istrength ireadings ifor iM i25 igrade 

icement iconcrete ibeams. 
 

M i25 iCement iConcrete 
Sample iNo. Flexural iStrength 

Beam iNo.1 75.6 

Beam iNo.2 74.2 

Beam iNo.3 69.6 

 
Table.21- iFlexural istrength ireadings ifor icement 

iconcrete ibeams iwith idemolished imaterial iof iwall. 
 

Cement iConcrete iWith iDemolished iMaterial iOf 

iWall 

Sample iNo. Flexural iStrength 

Beam iNo.1 87.5 

Beam iNo.2 75.8 

Beam iNo.3 84.6 

 

Table.22- iFlexural istrength ireadings ifor icement 

iconcrete ibeams iwith idemolished imaterial iof islab. 
 

Cement iConcrete iWith iDemolished iMaterial 

iOf iSlab 

Sample iNo. Flexural iStrength 

Beam iNo.1 73.2 

Beam iNo.2 70.2 

Beam iNo.3 69.3 

 
Fig.4 i- iBar igraph ifor icompressive istrength iof icubes. 

 

 
 

Fig.5 i- iBar igraph ifor iflexural istrength iof ibeams. 
 

 
 
7. iConclusions i– 
 
After ianalysing ithe iimportance iof iconcrete iin ithe ipresent 

iera. iThe irequirement ifor ithe ireplacement iof iaggregate iis 

ion ithe izenith idue ito ilimited iavailability iof iaggregates. iIn 
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ithis iproject ipartial ireplacement iof iaggregates iwas idone 

ito icompare ithe ieffect ion ithe istrength iof iconcrete. 
 
On ithe ibasis iof itest iresult, iit iis iconcluded ithat ithe 

istrength iof iconcrete iwith ipartial ireplacement iin 

iaggregates iis ialmost iequal ion ilightly ion ithe ilower iside ias 

icompared ito ithe istrength iof iconcrete iwithout iany 

ireplacement. iBut ithere iis ia ihuge idifference iin ithe icost 

irequired ifor ithe ipreparation iof ithem. 
 
Concrete iprepared iwith ithe idemolished islab imaterial ihas 

ishown ibetter iresults ithan ithe iconcrete iprepared iwith 

ithe idemolished iwall imaterial iand itoo iwith iconcrete 

iprepared iwith-out iany ireplacement iin isome iaspects ilike 

icompressive istrength. 
 
It iis iconcluded ifrom ithe iexperimental istudies ithat ithe 

icompressive istrength iof iconcrete iprepared iwith ipartial 

ireplacement iof iaggregate iwith ithe idemolished iwaste iis 

igreater ithough ivariable ithan ithe icompressive istrength iof 

iconcrete iwithout ireplacement. 
 

 The iminimum icompressive istrength iof icube 

iprepared iby iconcrete iwithout ipartial 

ireplacement iis i580 iKN/M2. 
 

 The iminimum icompressive istrength iof icube 

iprepared iby iconcrete iwith ipartial ireplacement 

iof iaggregate iwith ithe idemolished imaterial iof 

iwall iis i850 iKN/M2.i.e i46.55% igreater ithan ithe 

icompressive istrength iof icube iprepared iby 

iconcrete iwithout ipartial ireplacement 
 

 The iminimum icompressive istrength iof icube 

iprepared iby iconcrete iwith ipartial ireplacement 

iof iaggregate iwith ithe idemolished imaterial iof 

islab iis i750 iKN/M2.i.e i29.31% igreater ithan ithe 

icompressive istrength iof icube iprepared iby 

iconcrete iwithout ipartial ireplacement 
 

7.1 iFuture iScope i- 
 
The idifference iin ithe icost iof iproduction iof iconcrete iand 

iabundant iavailability iof idemolished iwaste ioverlays ithe 

islight idifference iin istrength iof iconcrete, ithus idemolished 

iwaste ican ibe isuccessfully iused ias ian ireplacement iof 

iaggregates. i i 
 
The iproject iis ihereby isuccessful iand ican ibe iconsidered 

ifor iconstruction iof iconcrete istructure ias iit iposes ihigh 

istrength iand iis icompatible ifor iconstruction iwhere icost iis 

ia iparameter. iThis itype iof iproject iwill ireduce ithe icost 

iinvolved ias iwill ias ithe iburden iof idemolished iwaste. i 
 
Behaviour iof idifferent iextent iof ipartial ireplacement iof 

iaggregate iby ithe idemolished iwaste iin ithe ipreparation iof 

iconcrete ihas ito ibe istudied ito iget ithe ibest ipossible iresult. 
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