Concrete Technology




Most commonly used man made
construction material

It is very popular because
— Except cement, all other ingredients are

locally available
— Desirredproperties can be achieved




Ingredients of concrete

Cement
Aggregates
— Fine
— Coarse

Together these occupdD-78%of total volume
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strength concrete.




CEMENT




Cement

— Matenial having adhesive and cohesive
properties capable of binding mineral fragments
INnto a compact mass

OPC —(WainaayyHowtidanttosenaerit

— Name Portiand due to resemiblance of colour
and guality of the set cement to Portland stone,
a limestone quarried in a place ‘Dorset’ in UK

History
Hydraulic cement




OPC CEMENT
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by intimate mixing of mainly
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» Argillaceous material €laldglsiiale
 Silicious material -Sthitiaa

Burning at1400-14EBC results in 3285nmm
clinkers

Clinkers finely grounded to get OP Cement
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Oxides
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COMPOUNDSOF CEMENT

Name of
Compound

Oxide
compositioon

Abb.

ADpprox
%age

Thrii calciuimm
Silicate

3Ca0. SiQ

C.S

3950080

Dii calciuimm
Silicate

2Ca0.SiQ

C,S

Tin calciwum
Aluminate

3Ca0.ALO;

CA

Tetra callciumm
Alumino
ferrite

4Ca0.ALO Fe
03




Oxide
composition

Function

C.S

Mainly responsible for early
strength (1 to 7 days)

C,S

Mainly responsible for later streng
(7 days & beyond)

CA

C,A gives flash set in absence of
gypsum

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




Rate of Hydration of Various Phases
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TESTING OF CEMENT



FIELD TESTING

Because aging reduces the strength







FIELD TESTING contd .



LABORATORY TEST i

10%
5%



LABORATION TEST i

STANDARD CONSISTENCY'®”






Time required from addition of water to time thestga
starts loosing its plasticity



FINAL SETTING TIME (IS : 4031)

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

Procedure :

Final setting time






SOUNDNESS (IS : 4031)

Apparatus :
Step 1:







Step 2.
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QUALITY CONTROL IN CEMENT
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CHARACTERISTIC OPC PBFSC PPC RHPC SGC
|.S. SPECIFICATION GR.33 | GR. 43 | GR.53
.S. 269 8112 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
3days| 160 2301 270, 160| 175 275
7days| 220{ 330 370{ 2201 220 375
28days| 330( 430| 530 310







FINE AGG



AGGREGATES
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SOURCES OF AGGREGATES

(Acquired properties equally important apart from
source)






PHYSICAL PROPERTIES OF AGG

rounded agg.
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PHYSICAL PROPERTIES ..ii

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









PHYSICAL PROPERTIES ..iii
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AGG. CRUSHING VALUE (ACV)

(wt. Of sample = A)

Fraction passing the sieve = B






AGG ABRASION VALUE
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IMPORTANCE OF GRADATION

Good grading:



FM

FINESS MODULUS (FM)



BULKING OF SAND
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Sieve Size
(Square Hole) Weight in g of Test Sample for Grade
Passing | Retained
mm 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




DELETERIOUS MATERIALS

1% 5-8 %



SALT CONTAMINATION

(CBC C/S no.l)



