
Concrete TechnologyConcrete Technology
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�� Most commonly used man made Most commonly used man made 
construction material construction material 

�� It is very popular becauseIt is very popular because
–– Except cement, all other ingredients are Except cement, all other ingredients are 

locally availablelocally available
–– Desired Desired propertiesproperties can be achievedcan be achieved



Ingredients of concreteIngredients of concrete

�� CementCement
�� AggregatesAggregates

–– FineFine
–– Coarse  Coarse  

Together these occupy Together these occupy 7070--75%75%of total volume of total volume 

�� Water Water –– Though indispensableThough indispensable-- its use should be its use should be 
controlledcontrolled

�� Admixture Admixture –– optional but desirable for high optional but desirable for high 
strength concrete. strength concrete. 



CEMENTCEMENT



�� Cement Cement 
–– Material having adhesive and cohesive Material having adhesive and cohesive 

properties capable of binding mineral fragments properties capable of binding mineral fragments 
into a compact massinto a compact mass

�� OPC OPC –– Ordinary Portland cementOrdinary Portland cement
–– Name Portland  due to resemblance of colour Name Portland  due to resemblance of colour 

and quality of the set cement to Portland stone, and quality of the set cement to Portland stone, 
a limestone quarried in a place ‘Dorset’ in UKa limestone quarried in a place ‘Dorset’ in UK

�� HistoryHistory
�� Hydraulic cementHydraulic cement



OPC CEMENTOPC CEMENT

�� OPC OPC –– Ordinary Portland cement obtained Ordinary Portland cement obtained 
by intimate mixing of  mainlyby intimate mixing of  mainly
•• Calcarious material Calcarious material –– lime stone or chalklime stone or chalk
•• Argillaceous material Argillaceous material –– clay/shaleclay/shale
•• Silicious material Silicious material –– SilicaSilica

�� Burning at Burning at 14001400--1450145000CCresults in 3results in 3--25 mm 25 mm 
clinkersclinkers

�� Clinkers finely grounded to get OP CementClinkers finely grounded to get OP Cement





Oxides Oxides % Used% Used

CaOCaO 5959--64%64%
SiO2SiO2 1919--24%24%
AlAl 22OO33 33--6%6%
FeFe22OO33 11--4%4%
MgOMgO 0.50.5--4%4%



COMPOUNDSOF CEMENT COMPOUNDSOF CEMENT 

SS
NN

Name of Name of 
CompoundCompound

Oxide Oxide 
composicomposi--tiontion

Abb.Abb. Approx Approx 
%age%age

11 Tri calcium Tri calcium 
SilicateSilicate

3CaO. SiO3CaO. SiO22 CC33SS 3939--50%50%

22 Di calcium Di calcium 
SilicateSilicate

2CaO.SiO2CaO.SiO22 CC22SS 2020--45%45%

33 Tri calcium Tri calcium 
Aluminate Aluminate 

3CaO.Al3CaO.Al22OO33 CC33AA 88--12%12%

44 Tetra calcium Tetra calcium 
Alumino Alumino 
ferriteferrite

4CaO.Al4CaO.Al22OO33FeFe22
OO33

CC44AFAF 66--10%10%



Oxide Oxide 
compositioncomposition

FunctionFunction

CC33SS Mainly responsible for early Mainly responsible for early 
strength (1 to 7 days)strength (1 to 7 days)

CC22SS Mainly responsible for later strength Mainly responsible for later strength 
(7 days & beyond)(7 days & beyond)

CC33AA CC33A gives flash set in absence of A gives flash set in absence of 
gypsumgypsum

CC44AFAF It hydrates rapidly but its It hydrates rapidly but its 
contribution to strength is uncertain contribution to strength is uncertain 
and generally very low.and generally very low.















Different types of cementDifferent types of cement
�� OPCOPC
�� Rapid hardeningRapid hardening
�� Sulphate resistantSulphate resistant--C3A, C4AF ControlledC3A, C4AF Controlled
�� Blast furnace slag Blast furnace slag ––ggbfs(20ggbfs(20--65% added) In 65% added) In 

Rly allowed in PSC works upto 50 % onlyRly allowed in PSC works upto 50 % only
�� Quick settingQuick setting-- reduce gypsum contentreduce gypsum content
�� Air entraining Air entraining 
�� Expansive Expansive –– sulphoaluminate sulphoaluminate (8(8--20% added)20% added)

�� High alumina cementHigh alumina cement



TESTING OF CEMENT TESTING OF CEMENT 

�� Field testing Field testing –– for quick for quick 
appreciationappreciation

�� Laboratory testing Laboratory testing –– for confirmed for confirmed 
qualityquality



FIELD TESTING FIELD TESTING 

�� Date of manufacture Date of manufacture ––
Because aging reduces the strength Because aging reduces the strength 

�� Open the bags Open the bags –– No lumps should be No lumps should be 
present         (Mean no setting)present         (Mean no setting)

�� Thrust your hand into the cement Thrust your hand into the cement -- There There 
should be cool feeling (means no heat of should be cool feeling (means no heat of 
hydration no setting)hydration no setting)

�� Pinch of cement between fingersPinch of cement between fingers--It should It should 
give smooth feeling (means no setting). give smooth feeling (means no setting). 



Period of storagePeriod of storage %age of 28%age of 28--days days 
strengthstrength

Fresh                        100%Fresh                        100%
3 months                    80%3 months                    80%
6months                     70%6months                     70%
12months                   60%12months                   60%
24 months                  50%24 months                  50%



FIELD TESTING    FIELD TESTING    Contd ..Contd ..

�� Handful of cement thrown on water Handful of cement thrown on water --It It 
should float initially before finally should float initially before finally 
settling settling 

�� Take 100 gm of cement, make stiff Take 100 gm of cement, make stiff 
paste, prepare cake with sharp edges, put paste, prepare cake with sharp edges, put 
on glass plate and Immerse in water on glass plate and Immerse in water 
–– Shape shouldn’t be disturbedShape shouldn’t be disturbed
–– It should set and attain strength. It should set and attain strength. 



LABORATORY TEST   LABORATORY TEST   --ii

�� Fineness of cement by dry sieving (IS Fineness of cement by dry sieving (IS –– 4031 4031 ––
1968)1968)

�� 100 gm cement taken100 gm cement taken
�� Hand sieving for 15 minutes on 90 Hand sieving for 15 minutes on 90 mmIS sieveIS sieve
�� Residue on sieve weighed Residue on sieve weighed 
•• For OPC For OPC -- limit of residue = limit of residue = 10%10%
•• PPC,HSOPC, SGCPPC,HSOPC, SGC-- residue = residue = 5%5%

More fineness increases only the early strength not More fineness increases only the early strength not 
the ultimate strength.the ultimate strength.



LABORATION TEST     LABORATION TEST     --iiii

�� Standard consistency test (IS : 4031Standard consistency test (IS : 4031--1968)1968)
�� Apparatus used : Vicat’s ApparatusApparatus used : Vicat’s Apparatus
�� Measured cement & water taken to make paste. Measured cement & water taken to make paste. 
�� Mould filled within 3Mould filled within 3--5 minutes from adding of water 5 minutes from adding of water 

at room temperature (27at room temperature (2700 C C ++2 c)2 c)
�� Mould kept in position so that Vicat plunger  touching Mould kept in position so that Vicat plunger  touching 

pastepaste
�� Plunger released quickly & reading on scale noted Plunger released quickly & reading on scale noted 
�� Water adjusted such that penetration is 5Water adjusted such that penetration is 5--7 mm from 7 mm from 

bottom of mouldbottom of mould
This water content (% by wt. Of cement) is called This water content (% by wt. Of cement) is called 
STANDARD CONSISTENCY  STANDARD CONSISTENCY  ‘P’‘P’





INITIAL SETTING TIME (IS : 4031)INITIAL SETTING TIME (IS : 4031)

Time required from addition of water to time the paste Time required from addition of water to time the paste 
starts loosing its plasticitystarts loosing its plasticity
Procedure :Procedure :Apparatus :  Vicat’s apparatusApparatus :  Vicat’s apparatus

�� Cement paste of 0.85 P made.  Time notedCement paste of 0.85 P made.  Time noted
�� Vicat’s needle lowered to touch the paste in mouldVicat’s needle lowered to touch the paste in mould
�� Needle released quickly, Initially it may touch the Needle released quickly, Initially it may touch the 

bottom of mouldbottom of mould
�� Time noted when needle stops 5 mm Time noted when needle stops 5 mm ++0.5 mm above 0.5 mm above 

bottom of mouldbottom of mould
This time is called This time is called ‘Initial Setting Time.’‘Initial Setting Time.’



FINAL SETTING TIME (IS : 4031)FINAL SETTING TIME (IS : 4031)

Time required from addition of water to time the Time required from addition of water to time the 
paste completely looses its    plasticitypaste completely looses its    plasticity

Procedure :Procedure :Same as above except needle Same as above except needle 
attachment is changed.  Initially when needle attachment is changed.  Initially when needle 
lowered lowered –– There are two impressions one of There are two impressions one of 
needle and other of circular cutting edgeneedle and other of circular cutting edge

Final setting timeFinal setting time–– when the circular cutting when the circular cutting 
edge fails to make an impression.edge fails to make an impression.





SOUNDNESS (IS : 4031)SOUNDNESS (IS : 4031)

This test is correlated to ‘expansibility of cement during This test is correlated to ‘expansibility of cement during 
setting.’setting.’
Apparatus :Apparatus :LeLe--Chatelier apparatus Chatelier apparatus 
Step 1 :Step 1 :

�� Paste of 0.78 P consistency preparedPaste of 0.78 P consistency prepared
�� Paste filled up in mouldPaste filled up in mould
�� Glass plates placed at bottom and top Glass plates placed at bottom and top 
�� Assembly kept in water at 27Assembly kept in water at 2700C C –– 323200C for 24 Hours.  C for 24 Hours.  
�� After 24 hours distance ‘X’ between pointers recordedAfter 24 hours distance ‘X’ between pointers recorded



�� 30 mm dia, 30 mm. Ht, 165 mm length 30 mm dia, 30 mm. Ht, 165 mm length 
brass split cylinder with pointerbrass split cylinder with pointer



Step 2 :Step 2 :
�� Again submerged in water & water brought to Again submerged in water & water brought to 

boiling point in about 30 minutes ( i.e. boiling point in about 30 minutes ( i.e. 
controlled heating done)controlled heating done)

�� Kept in boiling water for 3 hrsKept in boiling water for 3 hrs
�� Distance between pointers ‘Y’ recorded Distance between pointers ‘Y’ recorded 

Expansion = Expansion = YY--XX
It should be It should be max 10 mmmax 10 mmfor all cements except for all cements except 
special grade cement SGC i.e. Gr. 53 for which special grade cement SGC i.e. Gr. 53 for which 
it should be it should be 5 mm5 mm). ). 



STRENGTH  (IS: 4031)STRENGTH  (IS: 4031)

Material for each cube is mixed separately.Material for each cube is mixed separately.
�� Cement  200 gms + Sand  600 gms and Cement  200 gms + Sand  600 gms and 

Water =             Water =             
�� mixed for 3 mixed for 3 –– 4 minutes & filled in mould 4 minutes & filled in mould (7.06 cm (7.06 cm 

cube)cube)
& kept on standard vibrating table for compaction.& kept on standard vibrating table for compaction.

�� kept in mould for 24 hrs at 27kept in mould for 24 hrs at 2700C + 2C + 200C & further cured C & further cured 
at 90% relative humidityat 90% relative humidity

�� cubes tested at 1, 3, 7, 28 days for different cements.  cubes tested at 1, 3, 7, 28 days for different cements.  
Average of 3 cubes taken as Average of 3 cubes taken as compressive strength.compressive strength.

)%0.3
4

( +
P



QUALITY CONTROL IN CEMENT QUALITY CONTROL IN CEMENT 

�� Obtain test certificate from companyObtain test certificate from company
�� Every bag should carry these markingsEvery bag should carry these markings

–– Ref. to IS : specificationRef. to IS : specification
–– Wt. of bag in Kg or other methodWt. of bag in Kg or other method
–– Week/year of packing i.e. 33/2002Week/year of packing i.e. 33/2002
–– Type of cementType of cement

�� Record of daily variation in cement strength as Record of daily variation in cement strength as 
tested in plant tested in plant 
Good plants will not hesitate in providing Good plants will not hesitate in providing 



PROPERTIES REQUIRED OF DIFFERENT CEMENTS`PROPERTIES REQUIRED OF DIFFERENT CEMENTS`
CHARACTERISTIC PBFSC PPC RHPC SGC
I.S. SPECIFICATION 
I.S. 

GR. 33 
269

GR. 43 
8112

GR. 53 
12269 455 1039 8041 T-40

Physical requirements 
a) Fineness specific 

surface (cm2/gm) Min 2250 2250 2250 2250 3000 3250 3750
b) Setting time and Vicat 

Initial (minutes) Min.  30 30 30 30 30 30 60
Final (hrs.) Max 10 10 10 10 10 10 10

c) Soundness Le chatelier 
method expansion (mm) 
Max. 10 10 10 10 10 10 5

d) Compressive strength 
(N/mm2)

1 day 160
3 days 160 230 270 160 175 275
7 days 220 330 370 220 220 375

28 days 330 430 530 310

OPC



AGGREGATESAGGREGATES



FINE AGG FINE AGG 

�� Which passes through 4.75 mm IS sieve Which passes through 4.75 mm IS sieve 
(5(5--10% oversize permitted by IS : 38310% oversize permitted by IS : 383--
1970)1970)

�� Coarse Agg :  Which are retained on 4.75 Coarse Agg :  Which are retained on 4.75 
mm IS : sieve mm IS : sieve 
(5(5--20% passing the sieve are permitted )20% passing the sieve are permitted )



AGGREGATES AGGREGATES 

�� Occupy Occupy 70 70 –– 75 %75 %of total volume of of total volume of 
concreteconcrete

�� Though earlier viewed as inert material, it is Though earlier viewed as inert material, it is 
no more considered so nowno more considered so now

�� Physical, chemical & thermal properties of Physical, chemical & thermal properties of 
aggregates do influence the performance of aggregates do influence the performance of 
concrete concrete 



SOURCES OF AGGREGATES SOURCES OF AGGREGATES 

�� Igneous rocks :  Hard, tough & dense. Igneous rocks :  Hard, tough & dense. 
Granite,BasaltGranite,Basalt

�� Sedimentary rocks :  Lime stone make good Sedimentary rocks :  Lime stone make good 
aggregate. aggregate. 

�� Metamorphic rocks :  Slate, gneiss,marble, Metamorphic rocks :  Slate, gneiss,marble, 
make good aggregate. make good aggregate. 
(Acquired properties equally important apart from (Acquired properties equally important apart from 

source)source)



Properties of Agg           Influence on Conc. PropertiesProperties of Agg           Influence on Conc. Properties

1 Sp. Gr1 Sp. Gr StrengthStrength

2 Porosity2 Porosity AbsorptionAbsorption

3 Texture3 Texture Bond GripBond Grip

4 Shape4 Shape Water Demand(Strength)Water Demand(Strength)

5 Gradation5 Gradation Water Demand,Cohesion, Water Demand,Cohesion, 
Bleeding,SegregationBleeding,Segregation

6 Max Agg Size6 Max Agg Size Water Demand(Strength)Water Demand(Strength)

7 Chemical Stability7 Chemical Stability DurabilityDurability

8 Deleterious Materials8 Deleterious Materials DurabilityDurability



PHYSICAL PROPERTIES OF AGG PHYSICAL PROPERTIES OF AGG 

�� Shape (IS : 383 Shape (IS : 383 –– 1970)1970)
It affects It affects –– workability & workability & 

–– cement requirementcement requirement

Angularity No. =      67Angularity No. =      67--100*100*gg/G/G
When voids are 33 % When voids are 33 % gg=0.67G=0.67G
Angularity No.=0        Angularity No.=0        rounded agg.rounded agg.
Max. Angularity No. =11 when voids=44%Max. Angularity No. =11 when voids=44%
i.e i.e gg=0.56G=0.56G



PHYSICAL PROPERTIES OF AGG   contdPHYSICAL PROPERTIES OF AGG   contd

�� TextureTexture
–– It defines the surface of aggregatesIt defines the surface of aggregates

Smooth Smooth –– Requires less cement Requires less cement 
–– Permits denser packing Permits denser packing 
–– Permits better workabilityPermits better workability

Rough Rough –– High bond strength in tension. High bond strength in tension. 
–– Requires less cementRequires less cement



Max Agg Size should be as large as Max Agg Size should be as large as 
possible to reduce water demand. Butpossible to reduce water demand. But

Limitation:Limitation:
�� Mini dimension of section Mini dimension of section //4*MAS4*MAS
�� Mini coverMini cover //MAS+5mmMAS+5mm
�� Clear distance bet. Reif Clear distance bet. Reif // MAS+5mmMAS+5mm



PHYSICAL PROPERTIES ..iiPHYSICAL PROPERTIES ..ii

�� ABSORPTION ABSORPTION 
–– Bone dry aggregates absorbs certain amount of Bone dry aggregates absorbs certain amount of 

water.  It affects water.  It affects 
�� WorkabilityWorkability
�� W/C ratioW/C ratio
�� DurabilityDurability

–– PorosityPorosityaffects durability as it is harmful under affects durability as it is harmful under 
conditions of alternate freezing and thawing. conditions of alternate freezing and thawing. 

(But the rate and amount of absorption is significant (But the rate and amount of absorption is significant 
only up to final setting time.) only up to final setting time.) 



Agg drynessAgg dryness
�� Bone DryBone Dry-- When internal pores are all dry.When internal pores are all dry.

�� Air DryAir Dry-- When some of the pores are dry.When some of the pores are dry.

�� Saturated Surface Dry (SSD)Saturated Surface Dry (SSD)-- When all the When all the 
pores are filled.pores are filled.

�� SaturatedSaturated--When all the pores are filled & if When all the pores are filled & if 
water is also sticking on surfacewater is also sticking on surface





PHYSICAL PROPERTIES ..iiiPHYSICAL PROPERTIES ..iii

�� BULK DENSITY & SPECIFIC GRAVITYBULK DENSITY & SPECIFIC GRAVITY
Bulk density in loose state is directly Bulk density in loose state is directly 
proportional to sp. Gravity of aggregate and proportional to sp. Gravity of aggregate and 
angularityangularity
Bulk density = Bulk density = wt. of agg. in cylinder wt. of agg. in cylinder 

volume of cylinder.volume of cylinder.

Sp. Gravity for rock should be Sp. Gravity for rock should be 2.6 to 2.82.6 to 2.8



AGG. CRUSHING VALUE (ACV)AGG. CRUSHING VALUE (ACV)

�� Agg. passing 12.5 mm & retained over 10 mm IS Agg. passing 12.5 mm & retained over 10 mm IS 
sieve taken for test. sieve taken for test. 

�� Agg dried in oven at 100Agg dried in oven at 100--11011000C for 3C for 3--4 hrs. 4 hrs. 
�� Filled up to 10 cm in 3 layers in cylinder by 25 Filled up to 10 cm in 3 layers in cylinder by 25 

stroke of tamping rod stroke of tamping rod (wt. Of sample = A)(wt. Of sample = A)
�� Surface is levelled & then crushing load of 40 T Surface is levelled & then crushing load of 40 T 

applied in 10 minutesapplied in 10 minutes
�� Sieved on 2.36 mm IS sieveSieved on 2.36 mm IS sieve
�� Fraction passing the sieve = BFraction passing the sieve = B

ACV = B/A x 100ACV = B/A x 100
ACV < 30%        for roads and pavementsACV < 30%        for roads and pavements

< 45%       for other structures. < 45%       for other structures. 



AGG IMPACT VALUE AGG IMPACT VALUE 
(IS :  2386(IS :  2386-- Pt. IV Pt. IV –– 1963)1963)

�� Same procedure as ACV test upto applying loadingSame procedure as ACV test upto applying loading
�� Here 15 blows of hammer (interval not less than 1 Here 15 blows of hammer (interval not less than 1 

sec)sec)
�� Sieved through 2.36 mm IS sieveSieved through 2.36 mm IS sieve
�� Fraction passing through sieve = BFraction passing through sieve = B

AIV = AIV = 

AIV < 30%      for road & pavementsAIV < 30%      for road & pavements
< 45%       for other works.< 45%       for other works.

100x
A
B



AGG ABRASION VALUEAGG ABRASION VALUE

�� Machine :  Los AngelesMachine :  Los Angeles
�� Grading of Aggregate Grading of Aggregate –– given in table given in table 
�� Abrasive charge & wt. of sample Abrasive charge & wt. of sample –– in tablein table
�� ‘Wt A’‘Wt A’ of cleaned and over dried sample of cleaned and over dried sample 

taken taken 
�� Machine rotated @ 30Machine rotated @ 30-- 33 rev/min33 rev/min
�� No. of revolution No. of revolution 

= 500    (for A, B, C & D samples)= 500    (for A, B, C & D samples)
= 1000   (for E, F & G )= 1000   (for E, F & G )

(cont.)(cont.)



AGG ABRASION VALUE AGG ABRASION VALUE (cont..)(cont..)

�� After revolutionsAfter revolutions: : 
–– Material finer than 1.7 mm separated by sievingMaterial finer than 1.7 mm separated by sieving
–– Coarse portion washed & dried in oven at 105Coarse portion washed & dried in oven at 105--

110 110 00 C C 
Weight of dried portion = B (retained)Weight of dried portion = B (retained)
Abrasion value =                       Abrasion value =                       

AV <  30%        for Pavement worksAV <  30%        for Pavement works
< 50%         for other works < 50%         for other works 

100x
A

BA -



ABRASIVE CHARGE ABRASIVE CHARGE 
GRADING GRADING NO. OF BALLS NO. OF BALLS WT. OF CHARGEWT. OF CHARGE

AA 1212 5000 5000 ++2525

BB 1111 4584 4584 ++2525

CC 88 3330 3330 ++2020

DD 66 2500 2500 ++1515

EE 1212 5000 5000 ++2525

FF 1212 5000 5000 ++2525

GG 1212 5000 5000 ++2525

AV < 30% for pavements and AV< 50% for other AV < 30% for pavements and AV< 50% for other 
works.works.



IMPORTANCE OF GRADATION IMPORTANCE OF GRADATION 

�� Gradation affectsGradation affects
�� WorkabilityWorkability
�� Finishing characteristics of fresh concreteFinishing characteristics of fresh concrete
�� Void in the concreteVoid in the concrete
�� Strength of concreteStrength of concrete

Good gradingGood grading:: It contains all standard It contains all standard 
fractions of aggregate in required fractions of aggregate in required 
proportions. proportions. 



FINESS MODULUS (FM)FINESS MODULUS (FM)

FMFM is an empirical factor obtained by is an empirical factor obtained by 
adding cumulative % ages of agg. retained adding cumulative % ages of agg. retained 
on each sieve and dividing by 100. on each sieve and dividing by 100. 
�� Larger the factor coarser the aggregate Larger the factor coarser the aggregate 
�� Fine sand Fine sand FM   2.2 FM   2.2 –– 2.62.6
�� Medium sand Medium sand FM   2.6 FM   2.6 –– 2.92.9
�� Coarse sand Coarse sand FM   2.9 FM   2.9 –– 3.23.2
�� FM more than 3.2 considered unsuitable FM more than 3.2 considered unsuitable 
for concrete for concrete 



BULKING OF SAND BULKING OF SAND 

�� It happens because of surface tensionIt happens because of surface tension
�� Fine sand bulking can be as much as Fine sand bulking can be as much as 

38%38%
�� In volume batching it becomes more In volume batching it becomes more 

important. important. 



Fineness ModulusFineness Modulus

SieveSieve Wt Retained (gm)Wt Retained (gm) Cumu. Wt (gms)Cumu. Wt (gms) Cumu. Wt %Cumu. Wt %

4.75 mm4.75 mm 1010 1010 22
2.36 mm2.36 mm 5050 6060 1212
1.18 mm1.18 mm 5050 110110 2222
600 600 mm 9595 205205 4141
300 300 mm 175175 380380 7676
150 150 mm 8585 465465 9393
DustDust 3535 500500 --

500500 246246
FinenessFineness 246/100 =246/100 = 2.462.46



CLASSIFICATION OF FINE AGGREGATE CLASSIFICATION OF FINE AGGREGATE 

Is sieve Is sieve 
designation designation 

Percentage passing for Percentage passing for 

Grading Grading 
zone Izone I

Grading Grading 
Zone IIZone II

Grading Grading 
Zone IIIZone III

Grading Grading 
Zone IV Zone IV 

10 mm10 mm 100100 100100 100100 100100

4.75 MM4.75 MM 9090--100100 9090--100100 9090--100100 9595--100100

2.36MM 2.36MM 6060--9595 7575--100100 8585--100100 9595--100100

1.18 MM1.18 MM 3030--7070 5555--9090 7575--100100 9090--100100

600 micron600 micron 1515--3434 3535--5959 6060--7979 8080--100100

300 micron300 micron 55--2020 88--3030 1212--4040 1515--5050

150 micron150 micron 00--1010 0.100.10 0.100.10 00--1515



GRADING OF TEST SAMPLES GRADING OF TEST SAMPLES 

Passing 
mm

Retained 
on mm A B C D E F G

80 63 2500*
63 50 2500*
50 40 5000* 5000*
40 25 1250 5000* 5000*
25 20 1250 5000*
20 12.5 1250 2500

12.5 10 1250 2500
10 6.3 2500
6.3 4.75 2500

4.75 2.36 5000

Weight in g of Test Sample for Grade 
Sieve Size            

(Square Hole)



DELETERIOUS MATERIALS DELETERIOUS MATERIALS 

�� Clay & SiltClay & Silt
�� Coal & ligniteCoal & lignite
�� Shale Shale 
�� Mica Mica –– max 2%max 2%
�� Material finer than 75 Material finer than 75 µ µ IS sieveIS sieve
�� These interfere with the process of hydration These interfere with the process of hydration 

and prevent bond between cement & aggregate and prevent bond between cement & aggregate 
�� Every Every 1%1%mica reduces strength by mica reduces strength by 55--8 %8 %



SALT CONTAMINATION SALT CONTAMINATION 

�� Sea dredged aggregates have problem of salt Sea dredged aggregates have problem of salt 
contaminationcontamination

�� These shouldn’t be used for PSC worksThese shouldn’t be used for PSC works
If permission granted in spl. case, these should be If permission granted in spl. case, these should be 

washed & washed & 
i) Chloride content shouldn’t be more than i) Chloride content shouldn’t be more than 

0.04% (by wt. of FA) 0.04% (by wt. of FA) 
0.02%(by wt. of CA) 0.02%(by wt. of CA) 

ii)Sulphate content shouldn’t be more thanii)Sulphate content shouldn’t be more than
0.4% (by total wt. of  FA & CA ) 0.4% (by total wt. of  FA & CA ) 

(CBC C/S no.1)(CBC C/S no.1)


