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Types of Cement

1. Ordinary Portland Cement (OPC)
Portland Pozzolana Cement (PPC)
Rapid Hardening Cement

Extra Rapid Hardening Cement

2

3

4

5. Low Heat Cement
6. Sulphates Resisting Cement
7. Quick Setting Cement

8. Blast Furnace Slag Cement
9. High Alumina Cement

10. White Cement
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Ordinary Portland Cement (OPC)

U In usual construction work, Ordinary Portland Cement is widely used.

U Portland cement clinker is a hydraulic material which shall consist of at
least twethirds by mass of calcium silicates, (3Ca0-SiO2, and
2Ca0-Si02), the remainder consisting of Aluminiand iron

containing clinker phases and other compounds.
U The ratio ofCaOto SiO2 shall not be less than 2.0.

U The magnesium oxide content (MgO) shall not exceed 5.0% by mass.
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Ordinary Portland Cement (OPC)

The composition of Ordinary Portland Cement:

U Argillaceous or silicates of alumina (clay and shale)
U Calcareous or calcium carbonate (limestone, chalk, and marl)

Uses of Ordinary Portland Cement:

U Itis used for general construction purposes.

U Itis also used in most of the masonry works.
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Portland Pozzolana Cement (PPC)

U Pozzolansarenaturalor syntheticmaterialsthat containsilica in reactive

forms

U It reactswith calciumhydroxidegeneratedy hydratingcementto form

additionalcementationsnaterialswhenit is finely divided

U Thecompositionof PortlandPozzolana&ement

o OPC clinker
o Gypsum

0 Pozzolanic Materials (Fly ash, volcanic ash, and Calcined clay or

silica fumes.)
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Portland Pozzolana Cement (PPC)

Uses of Portland Pozzolana Cement:

U PPC is usually used in hydraulic structures, marine structures,

construction near the seashore, dam construction, etc.
U Itis also used in pretressed and poestnsioned concrete members.

U As it gives a better surface finish, it is used in decorative and art

structures.

U Itis also used in the manufacture of precast sewage pipes.
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Rapid Hardening Cement

U Whenfinely groundedTri-calciumsilicate (C3S) is presentin OPCwith

highercontent,t gainsstrengthmorequickly thanOPC
U Thistypeof OPCis calledRapidHardeningCement
U I tiriti;l SettingTime 30 minutesandFinal SettingTime 600minutes
Uses of Rapid Hardening Cement

0 Rapid hardening cement is mostly used where rapid construction i

needed like the construction of pavement.

0 It also gives high strength.
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Quick Setting Cement

U Quicksettingcements thecementwhich setsin avery shorttime.

U The initial setting time is 5 minutes and the final settingtime is 30

minutes
U Thecompositionof Quick SettingCement

0 Clinker
0 Aluminum sulfate (1% to 3% by weight of clinker)

0 The aluminum sulfate increases the hydration rate of silicate.
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Quick Setting Cement

Uses of Quick Setting Cement:

U It is used in underwater construction.
U Itis also used in rainy & cold weather conditions.
U Itis used a higher temperature where water evaporates easily.

U Used for anchoring anck boltmining and tunneling.
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Low Heat Cement

U It is aspatialtype of cementwhich producedow heatof hydrationduring

thesetting

U Somechemicalcompositionof Ordinary PortlandCementis modified to

reducethe heatof hydration
U Thechemicalcompositionof low heatcement

0 A low percentage (5%) of tricalcium aluminate (C3A)

0 A higher percentage (46%) of dicalcium silicate (C2S).
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Low Heat Cement

Uses of Low Heat Cement:

u It 1 S used for the constructio

and wind turbine plinths.

U Itis also used for the construction of chemical plants.
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Sulphate Resisting Cement

U Sulfateresistingcements usedto resistsulfateattacksn concrete

U Due to the lower percentagef Tricalcium aluminate,the productionof calcium

sulphealuminategyetsreduced
Uses of Sulphates resisting Cement:

o0 Construction in contact with soils or groundwater having more than 0.2% o

0.3 % g/l sulfate salts respectively.

0 Concrete surfaces subjected to alternate wetting and drying such as bridg

piers, concrete surface in the tidal zone, apron, Building near the seacoast.

o Effluent treatment plans, Chimney, Chemical industries, water storage,
sumps, drainage works, Cooling towers, Coastal protective works such as

walls, breakwaters, etc.

11/16/2023 Types of Cement/ 23GET102 -CE/ P S VENKAT / AP / CIVIL/ SNSCT 12/24




Blast Furnace Cement

U Portland cement clinker and granulatedblast furnace slag (obtained

by molten ) are intergradedto make blast furnace

cement

U A maximumof 65 percentof the mixture could be comprisedof blast

furnaceslag
Uses of Blast Furnace Cement:

0 Itis highly sulfate resistant

0 Frequently used in seawater construction.
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High Alumina Cement

U High Alumina cementis obtainedby mixing calcining bauxite( 1 an’ s
aluminumore) and ordinary lime with clinker during the manufactureof

OPC

U In which the total amountof aluminacontentshould not be lesserthan
32% and it should maintainthe ratio by weight of aluminato the lime
betweer).85to 1.30.

Uses of High Alumina Cement:

o Itis used where concrete structures are subjected to high temperat

like workshops, refractory, foundries, etc.

o It also used where the concrete is subjected to frost and acidic actio
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White Cement

U White cementis quite similar to Ordinary Portland Cementexceptfor

color.

U Amountsof iron oxideandmanganesexidearelow in White Cement

U Itis expensiveahenOPCsonoteconomicafor ordinarywork.

Uses of White Cement:

0 Itis usually used in decorative work.

0 It can also use for traffic barriers, tile grouts, swimming pools, roof

tiles patching materials, and terrazzo surfaces.
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Colored Cement

U To make5 to 10 percentbf suitablepigmentsaregroundwith OPC
U Typesof pigmentsareselectedaccordingo thedesiredcolor.
Uses of Colored Cement:

0 Colored cement is used for different decorative work.
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AlIr Entraining Cement

U It is seenthat entrainmentof air or formation of gas bubbleswhile applying

cementincreasesesistancedo frostaction,fire, scaling,andothersimilar defects

U Air-entrainingcements a specialtype of cementwhich entrainstinny air bubbles

in concrete

U It is producedby grinding minuteair entertainingmaterialswith clinker by adding

someresinousmaterialse.g. vinsol resinto ordinaryPortlandcement
U Whenthewaterin concretegetsfrizzeddueto low temperaturet expands

U Whenair-entrainingcement,the air voids in concreteprovidesspacefor waterto

expandwithout crackingconcrete

U Butthistypeof cementdoesnot providehigh strengthin concrete
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Air Entraining Cement

Uses of Air-Entraining Cement:

0 Especially it is used in areas where the temperature is very low.
o It also resists the Sulphate attack.

0 Itis used where the deing chemical is used.
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Expansive Cement

U Inthehydrationprocessthe expansiveeementeexpandsts volume
U It canbepossibleto overcomeshrinkagdossby usingexpansiveeement

There are three types of expansive cement:

1. K Type expansive cement
2. M Type expansive cement

3. S Type expansive cement
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Storage and Packaging

¥The grinded cement is stored in silos, from which it is marketed either in contai

load or 50kg bags.
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