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knownascement

ismadeby mixing an
  inorganic material

maybeuncrushedor
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CoarseAgg.

Fine Aggregate



�-�l\/lostcommon/yusedcementis Ca//edP0rt/and

  Cementpatentedin 1824 inEng/and,whenmixed
     with Watenyhardens, hence hydrauliccemenf

~:~ Basic raw materialsused  themanufacture
I  ofcemenz� arecalciumcarbonate found in/ime

     3�0�76� 0" aha//sand 5//iCa:3�Umi�3 and &#39;70�
  oxide foundin Clay orshale.
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AGGREGA TES

/Aggregates forms
the skeleton matrix

Cement-sand

Mortar

Aggregate 50-75% by volume.
25-40% Paste

1�2% Voids.

>Aggregate shall be inert and strong.
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ADA/IIXTURES

»:«O/Iemica/Ad�7ixz�ur9:U59O&#39;f0�s/Oecific
Property/performanceenhancement.
&#39;:&#39;Mineral AdmiXl�ure: Used for improvement
of/Una termstrenath and durability

>using aboveadmixtures together,high
Strength andhighperformanceconcrete
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DISADVANTAGES OFCONCRETE

"L0We��9CY0�9°°5�

Canbedesignedfordesiredprvherty
I .:oLowtensi/estrength.
   ductiIity(britt/e)

    Moncreteis most popular construction
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C0N0HETE& COMPOSITES
°2&#39;NormaI strength Concrete~:oHighstrength/performance concrete

   «:«U/trahighstrengthconcrete
*I&#39;Fiber Reinforced Concrete.
�:~ Densi�edwith sma/I parrc/e(D8P) I

.:oMacro DefectFree(MDF)Matrix
  ReactivePowder Concrete   (H/=0)

      *1�P0/ymerConcrete(PC)
    *t&#39;PolymercementConcrete

�  &#39;
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DESIGNATIONOFNOHMAL

_ Concrete is designated   throughgg day
Standardcube00mPressive strengfh-

     InIndiansranaaracoae orpractice (/8 456)
   aconoreteis  designatedbyitscharacteristiccube
       compressi Ve strength at 28 days, the cube
    being cast, cured   a standardmanner.

uconcrereis designatedasMzahasa-may
    Characteristicstandard  strengthor25MPa.
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o:« N°"n13l5tref79tl700n0ret9-&#39;350MPa
oz» Highstrength concrete.-60: f Cs120MPa.

Ultra Highstrengthconcrete:  12oMPa.
»:« Performance atfreshsfate.&#39;Se/fC0m.0acting

  Long termdurabilityperformance.

>concreteisa versatile construction
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S UMMA RY

Naturalaggregates,  cement or cementitious
and waterand alsoadmixtures.
°°n°retec°mposites-
concreteisdesignatedbvcharacteristics 28

 davcubecmpressivestrength.
erformance of concrete at  hardening

andhardenedstate-
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Production Process

Batchin 0

QUALITY CONTROL /8
    MOST IMPORTANT
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��Batching  the processof measurement
ofspecifiedquanfifiesofcement,

   aggregates,Waterand
     ingredientsofincorrect�

>Noz�desirable except forsmallnonengineeredjobs
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Batchingbymass(weights)as
      reproducibilityof loose volumeis

   inadequate and is not economical

E� Comm/andstorage fmateria
Aggregate bi   s for storing aggregate. Silos
for storing cementand cementitious
materials
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Batching P/ant

��Componentsof aBatchingPIant
          Aggregate bins for varioustypesof

    eagyg;reaguatz9sL
��Feeding mechanisms
scrappers,conveyorsorhoists etc.to
transfer aggregate to scales (balances).

  �� 0) Balance and measuringsystem.
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BatchingP/ant

bUcketconvey0r.

Thestoragetankforwaterandwater
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BATCHING PLANT

Scrapp
Fly ash silo

CD 
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BATCHING 
     
     PLANT

Screw Conve e»

Control Room

Mixer



-�P/ant Typecanbecyo/Io or
- P/am�TJ&#39;/oe canbe aummafic ormanual

RecommendationofIS456isi2%forthe
         qua�?/TY 0f09m9�f measuredand i3%f0f
     thequantityofaggregate,waterand
               admixture beingmeasured.
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-Capacity depends
~:»1)sizeof the job;
62)requiredproductionrate,-and

   »:»3)requiredstandardofbatching
/0erf0rmance-

>Capaciz�y of the material hand/ingsystem,
      bin size: batchersizeandi mixturesize

     numbercontrolsthecapacity
OLQZ:  Q4�--)
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nmsraumemr/mom AND
MEASUREMENTS

mechanica//eversystem,/Oadce//setcforV  measurementsofmass.
Control/ingthedischargefromstorageand
weigh hoppers is through gatesoperated
compressed aircylinders.
Presettingofdesired batch weightscan be

doneb y devices such   as punched cards,
digit switchesorrotating dials and

computers.
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INSTRUMENTATIONAND
MEAsuREMENTs

       E/ectrica/ormicrowave moisture gauges
     canbe usedasaaareaatemoisturemeters-
         Wateris mostcommonlymeasured through

flow meters, a/th0U9hin S0mep/antswafer

_� Withthe need of adequate calibration,
    frequentregu/awry routineandSpecia/isf�S
       checks of weighing process arerequired
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TOLERANCES
(indiVidUa|Batch IS 4925)

I(Em%um�0w%
cementitious materials
Water  Volums or    f

Weight>»%
     Aggrégates»

weight),%I
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�TQLERANCESgndividuaIgatohj
tolerancesappliesto:

[O.3><sca|ecapacity(kg)] /Weigh tolerance (0/0)
as in table
Uniformconcreteexhibits less variatio�é

 Variatin dependsonva riation in proportions
  -e. higherAQand  the errorsin Cement

awater measurements will result in higher
I  variationinstrength.

. DEPARTMENTOF CIVIL ENGINEERING, IIT DELHI � 7  f *



Ibquu){]v\I<E; IN

��Thorough mixing is essential for
production ofun&#39;formquaIity concrete.

�-�Equipmentandmethod should be
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capable ofeffectively mixingconcrete
materiaI containing Iargestspecified

       aggregatetoproduce uniform mixtures
    ofthelowest slump practical for the
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mixers. -
�cycIic or batchmixers, andcontinuous

� gravity mixersor mixers with forced
movements
o TheycanbetiItingorNon-tilting

counter-flowmixer oropen-pan
mixers
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TIL TING DRUM MIXER
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~o~.mrI~e mum MIXER
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PAN MIXER
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MIXING

-- uniformitytests on samplesof fresh
   concrete collected from the mixerat

differentstages of itsdischarge from aI  Vgivenbatch.

Charging: pre-blendingandribboning

��Mixing Time: 1 minute is required for
0.75 capacitymixerand0.25 minute

       is required for each additional 0. 75 m3
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��ISguideIines
     1/8 4925-1968 �mixing time foreach batch

    ofmateria/s,eXCeptthe ful/amountof
       water, providedthatallthemixing water

    shall be introducedbeforeone-fourththe
       miXing time elapsed�sha//be1%,2and2%

     minutesrespectively for mixercapacityup
     t02m3,3 m3 and 4 ms� respectively. /8
    4562000guideIines specifiesa overall
minimum mixingtime 0f2 minutes
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�increasingmixing time mayresult in more
   uniform distributionof hydration product
    resultinginhighercompressive strength
 �praIonging the mixingprocesstoolongmay

 not increase the strength proportionallyand
   mayresult in adecrease insome cases.
    �oVergrinding of thematerialand insomen

    casesmay increasethe proportion of fines.    I
    Quite Often excessive mixing leads to
      segregation incase of leaner concretes.
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��concrereproducuon
    �-Batchingprocessanditsimportance in
producing quality concrete
�Mixing process for producing uniform
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