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Qno3A=Define&ExplainBriefly?

Batching=batchingistheprocessofmeasuringconcretemixingredientsbyeither
massorvolumeandintroducingthem intothemixer.

Toproduceconcreteofuniform quality,theingredientsmustbemeasuredaccuratelyfor
eachbatch.

2Mixing=themixingshouldbeensuredthatthemassbecomeshomogeneous,
uniform incolourandconsistency.

MethodsofMixing:

1.Hands(usinghandshovels)

2.StationaryMixers

3.Readymixconcrete

HandMixing:-

Mixingbyhandsusingordinary
toolslike,handshovelsetc.
Thistypeofmixingisdonefor



lessoutputofconcrete.
Transporting

MortarPan:

ConcreteiscarriedinsmallQuantities

WheelbarrowsandBuggies:Thecapacityofwheelbarrowsvariesfrom 70to80liters.

Suitableforconcreteroadconstructionwhereconcreteisdeposited
atorbelowmixerlevel.

Qno3BAns=

Ans=Segregationofconcreteistheseparationofcementpasteandaggregates

ofconcretefrom eachotherduringhandlingandplacement.Segregationalso

occursduetoover-vibrationorcompactionofconcrete,inwhichcementpaste

comestothetopandaggregatessettlesatthebottom.Segregationofconcrete

affectsstrengthanddurabilityinstructures.Inagoodconcrete,allconcrete

aggregatesareevenlycoatedwithsandandcementpasteandformsa

homogeneousmass.Duringhandling,transportingandplacing,duetojerksand

vibrationsthepasteofcementandsandsgetsseparatedfrom coarseaggregate.

Ifconcretesegregatesduringtransititshouldberemixedproperlybefore

depositing.Howeveraconcretewhereinitialsettingtimeisover,shouldnotbe

used.

CausesofSegregationofConcrete

Useofhighwater-cementratioinconcrete.Thisgeneralhappensincaseofconcretemixedat

sitebyunskilledworkers.

Excessivevibrationofconcretewithmechanicalneedlevibratorsmakesheavierparticlessettle

atbottom andlightercementsandpastecomesontop.

Whenconcretingisdonefrom heightincaseofundergroundfoundationsandrafts,whichcauses
concretetosegregate

EffectofCementCharacteristicsonStrengthandHeatofHydration



Qno2A=DefineAdmixture.Whenconcreteadmixtureinused?Andexplainbrieflyits

types?

AnsNo2B= Admixturesarethoseingredientsinconcreteotherthan

cement,water,and aggregatesthatare added to the mixtureimmediately

beforeorduringmixingastoobtaintherequiredproperties.

Concrete admixtures (additives) enhances the properties of concrete for
applicationsinconstructionwithspecialrequirements.

Concreteadditivesareusedtoachievedesiredworkabilityincaseoflow water
cementratio,and to enhance setting time ofconcrete forlong distance
transportationofconcrete.

Itisofmuchimportanceforacivilsiteengineertoknow aboutthetypesof
admixtures(additives)andtheirpropertiesforbetterselectionandapplicationin
concreteworks.

AsperBIS(IS–9103:1999),ConcreteAdmixtureisdefinedasamaterialother
thanwater,aggregatesandhydrauliccementandadditiveslikePozzolanaorslag
andfiberreinforcement,usedasoningredientofconcreteormortarandadded
tothebatchimmediatelybeforeorduringitsmixingtomodifyoneormoreofthe
propertiesofconcreteintheplasticorhardenedstate.

WhenConcreteAdmixturesUsed?

Whenpropertiescannotbemadebyvaryingthecompositionofbasicmaterial.

Toproducedesiredeffectsmoreeconomically.

Unlikelytomakeapoorconcretebetter.

TypeofAdmixture.

1Air-entrainingadmixturesareusedtointroduceandstabilizemicroscopicairbubbles
inconcrete.
Thesearegenerallyusedtoimproveworkability,easeofplacing,increaseddurability,
betterresistancetofrostactionandreductioninbleeding.
ThecommonAir-Entrainingagentsarenaturalwoodresins,neutralizedvinsolresins,
polyethyleneoxidepolymersandsulfonatedcompounds.
Theprimaryingredientsusedinair-entrainingadmixturesaresaltsofVinsolresin,
synthetic detergents and salts ofpetroleum acids.In cold weather,waterin



concreteconvertsintoice.Asiceoccupiesmorevolumethanliquidwatersoit
exertsstress onsurroundingconcreteasaresultconcretemightcrack.But
airbubblesinsidetheconcreteprovidespacefortheenhancedvolumeofice
andpreventscracksintheconcrete.

2Retardingadmixturesareusedtoslowdownthespeedofthereaction

betweencementandwaterbyaffectingthegrowthofthehydrationproducts

orreducingtherateofwaterpenetrationto thecementparticles.Theuse

ofaretarderwillincreasethesettingtimeandmaydelaystrength

developmentoftheconcrete.

UseofRetardingAdmixtures=

Toallowtheplacingofalargepourofconcreteoverseveral
hours.

Toextendthetimebetweenmixingandplacing.

Topreventsettingoftheconcreteinthetruckincaseof
delay.

3Mineraladmixturesare“inorganic”materialsthatalsohavepozzolanic
properties.Theseveryfine-grainedmaterialsareaddedtotheconcretemixto
improvethepropertiesofconcrete,orevenasareplacementforPortland
cementandaggregates.

TypeofMineralAdmixture BLAST-FURNANCESLAG

SILICAFUMES

RICEHUSK

4GroutingAdmixture=itisapowderadmixturewhichcanbeusedformaking
neatcementitiousgrouts.Itcomprisesawaterreducing/plasticizingagent
ADVANTAGES

HigherStrength
Higherfluidity
Lowerpermeability

Reducedbleeding

Qno2B=ExplainFollowing

1SlumpTest

2CompactingFactorTest



3FlowTest

4KellyBallTest

5VeeBreTest

SlumpTestDefinitionAslumptestisamethodusedtodeterminetheconsistencyof
concrete.Theconsistency,orstiffness,indicateshowmuchwaterhasbeenusedinthe
mix.Thestiffnessoftheconcretemixshouldbematchedtotherequirementsforthe
finishedproductqualitySlumpisameasurementofconcrete’sworkability,orfluidity.
It’sanindirectmeasurementofconcreteconsistencyorstiffness.

Principle Theslumptestresultisameasureofthebehaviorofacompactedinverted
coneofconcreteundertheactionofgravity.Itmeasurestheconsistencyorthewetness
ofconcrete.

ApparatusSlumpcone:invertedcone,300mm (12in)ofheight.Thebaseis200mm (8in)
indiameterandithasasmalleropeningatthetopof100mm

Scaleformeasurement,

Tempingrod(steel)16mm diameter,60cm length.

Procedure Thebaseisplacedonasmoothsurfaceandthecontainerisfilledwith
concreteinthreelayers,whoseworkabilityistobetested.

Eachlayeristemped25timeswithastandard16mm (5/8in)
diametersteelrod,roundedattheend.

Afterthetoplayerhasbeentamped,theconcreteisstruckofflevelwithtrowelland

tamping

Rod.

Then,themouldisremovedbyliftingitslowlyandcarefullyina
verticaldirection.Thisallowstheconcretetosubside.This
subsidenceisreferredasslumpconcrete.

CompactionFactorTestcompactingfactortest,developedattheroadresearch
laboratoryUKismorepreciseandsensitivethantheslumptest.

Itisprimarilydesignedforlaboratoryworkbutcanalsobeusedinthe
field.

Itisparticularlyusefulforconcretemixesofverylowworkability



Normallyusedwhenconcreteistobecompactedbyvibrationsuchconcretemay
constantlyfailtoslump.

Forthenormalrangeofconcretethecompactingfactorliesbetween
0.8-0.92

CalculationofCompactionFactorValue Thecompactionfactorisdefinedastheratio
oftheweightofpartiallycompactedconcretetotheweightoffullycompactedconcrete.
Itshallnormallytobestatedtothenearestseconddecimalplace.

CompactionFactorValue=(W1-W)/(W2-W)

Flowtabletest

Theflowtabletestorflowtestisamethodtodeterminetheconsistenceoffresh

concrete.

Whenfreshconcreteisdeliveredtoasitebyatruckmixeritis

Sometimesnecessarytocheckitsconsistencebeforepouringitintoformwork.

Iftheconsistenceisnotcorrect,theconcretewillnothavethedesiredqualities

onceit

Hasset,particularlythedesiredstrength.

Iftheconcreteistoopasty,itmayresultincavitieswithintheconcretewhich
leadstocorrosionoftherebar,eventuallyleadingtotheformationofcracks(as
therebarexpandsasitcorrodes).

Cavitieswillalsolowerthestrengthofconcrete.

Kellyballtest anothermethodusedinthefieldandlaboratorytomeasurethe
consistencyofconcreteistheballpenetrationtestwhichisalsoknownastheKellyball
test.

Procedure Itisperformedbymeasuringthepenetration,ininches,ofa6-in.diameter
steelcylinderwithahemisphericallyshapedbottom,weighing30lbs.

VeebraTestItisbasedonmeasuringthetime(CalledVEBEtime)neededtotransfer
theshapeofaconcretemixfrom aconetoacylinder(theseshapesarestandardizedby
theapparatusofthistest),byvibratingandcompactingthemix.ThemoreVEBEtime
neededthelessworkablethemixis.Thismethodisveryusefulforstiffmixes.

Qno1a=brieflyexplainclassificationofCausesofConcretedeterioration.
1Frost
2EffectofFire
3SulphateAttack



4AlkaliAggregate
AnsQno1a=FrostActionFrostActionisamajorcauseofdeteriorationofconcretein
ColdClimates.Ittakesplaceduetofreezingorwaterwithintheconcreteporesand
cavitiesduringextremelycoldweather.Wateronfreezingexpandsandexertspressure
onthewallsofthepores.Thiscyclicfreezingofwaterintheporesareresponsiblefor
thedevelopmentofcracksofvariousnatureintheconcrete.
Tominimizefrostactionsfollowingmeasuresshouldbetaken:
In cold weather, the water-cement ratio should be kept also was
possible.Thiswillnotallowanyextrawatertoremainwithintheconcretepores.Hencefrostfor
mationwillnottakeplace.Usegooddrainageandcoveringmethodsforremovingany
surfacewaterfrom stayingontheconcreteduringthecuringprocess.

Aggregate Expansion Some aggregates may absorb so much water(to critical
saturation)thattheycannotaccommodatetheexpansionandhydraulicpressurethat
occursduringthefreezingofwater.Theresultisexpansionoftheaggregateand
possibledisintegrationoftheconcrete.Ifaproblem particleisnearthesurfaceofthe
concrete,itcancauseapopout.

2.Effectoffire theconcreteasabuildingmaterialhasaverygoodbehaviorwhenit

exposedtofire,especiallywhenitiscomparedtoanyothersbuildingmaterialslice
woodandsteel.

Butthisisnotmeanthattheconcretehasinfinitefireresistance,insomelevelsoffires
whentheconcreteexposedtohightemperatureupto900ͦ C,significantchangesinthe
mechanicalpropertiesofthestructuralelementslikestiffnessandstrengthwillbe
occur.
Physicalandchemicalresponsetofire
100to140°C-Evaporationofthefreewaterinsidetheconcretemix.
300°C-Thecementpastewillstarttoshrinkduetowaterevaporationandtheaggregate
will expand. This will cause damage which his called the spalling of
concrete.400to600°C-thecalcium hydroxideinthecementpastebreakstocalcium
oxideandwater.Theresultanswaterfrom thechemicalreaction,starttoevaporate.
Thiswillcauseasignificantreductionintheconcretestrength.

3Sulphateattack

Sulphateattackonconcreteisachemicalbreakdownmechanism wheresulphateions

attackcomponentsofthecementpaste.Thecompoundsresponsibleforsulphate

attackonconcretearewater-solublesulphate-containingsalts,suchasalkali-earth

(calcium,magnesium)andalkali(sodium,potassium)sulphatesthatarecapableof

chemicallyreactingwithcomponentsofconcrete.

FormsofSulphateAttackonConcrete



Sulphateattackonconcretemightshowitselfindifferentformsdependingon:

Thechemicalform ofthesulphate

Whathappenswhensulphatesgetintoconcrete?

Whensulphatesentersintoconcrete:

Itcombineswiththeconcretepaste,andbeginsdestroyingthepastethatholdsthe

concrete together.As sulphated rise,new compounds are formed,often called

ettringite.Thesenewcrystalsoccupyspace,andastheycontinuetoform,theycause

thepastetocrack,furtherdamagingtheconcrete.

4.Alkali-AggregateReaction.

Sodium andpotassium hydroxidesofcementarecapableofreactionwithsilica.

Sinceamorphoussilicaisacommoncomponentofmanycoarseaggregates,suchan

alkali-aggregatereactionmaycreateharmfuleffectsoncementconcrete.

Thisisbecausetheget-likesilicatestructuresproducedbytheabovereactionarequite

weakandunstableandresultingreaterexpansion.

Thesemaybethecauseoffrequentcrackinginsomeconcrete.

Foravoidingthisreaction,eitherthepercentageofalkalis(K2OandNa20)hastobekept

verylowinthePortlandcement.

Oragreatcarehastobetakenforselectingaggregatesfreeofsilica

Qno1B=whataretheEffectofCementCharacteristicsonStrengthandHeatof
HydrationExplainbriefly?
AnsNo1B=sincetheratesofreactivityofindividualPortlandcementcompoundswith
water vary considerably, it is possible to change the strength development
characteristicsofcementssimplybychangingthecompoundcomposition.

Forexample,theearlystrengthsat3,7and14 dayswouldbehighifthecement
containsrelativelylargeamountsofC3SandC3A;andtheearlystrengthwouldbelowif
thecementcontainsalargerproportionofC2S.

Also,from theoreticalconsiderations,theultimatestrengthofahigh-C2Scementshould
begreaterthanthatofalow-C2Scement.Laboratorystudiesconfirm this(Figure)



Influenceofcementcompositiononstrength

EffectofCementCharacteristicsonStrengthandHeatofHydration=Also,asthe
compoundcompositionofthecementaffectstheheatofhydration,itistobeexpected
thatcementscontaininghighC2Swillnotonlyexhibitslowhardeningbutalsolessheat
production(Figure).



Influenceofcementcompositiononheatofhydration

The rates ofstrength developmentandheatevolution can also be controlled by
controllingthefinenessofcement

Forexample,withagivencompoundcomposition,bymakingachangeinthesurface
areaofthecementfrom 300to500m2/kgBlaine,itwaspossibletoincreasethe1,3,
and7daycompressivestrengthsofthecementmortarbyabout50to100percent,30
to60percent,and15to40percent,respectively.

TypicaldataontheinfluenceoffinenessonstrengthareshowninFigure.



Influenceofcementfinenessonstrength


