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Concrete Is one of the most
commonly  used  construction
materials In the world today .

Conventional concrete  sometimes
needs to be modifled for special
clrcumstances and unusual
applications and to meet stringent
and demanding specifications
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There has been tremendous use of
concrete EVEN In marine structures
such as construction of Dbridges,
breakwaters, docks, oil wells, oil storage
tanks, etc.
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RELEVANT CODES OF
CONCRETE DESIGN

Bureau of Indian Standards, New Delhi

IS: 456 0 2000 Code of practice for plain and reinforced conc
(fourth edition)

IS: 10262 0 2009 Indian standard Guidelines for concrete mi
design proportioning

SP: 23-1988 Handbook on concrete mixes (based on Indian
Standards)

Ministry of Shipping, Road Transport & Highways
MOSRTH Handboedkh Revision, April 2013
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CONCRETE =

Cement

+ FIne Aggregate (Sand)

+ Coarse Aggregate (Stone
Chips)

+ Walter

+ Some Admixture {if any}
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CONCRETE INGREDIENTS

COARSE ‘,‘
AGGREGATES
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CONCRETE INGREDIENTS

Concretehasbypassedhe stageof FOUR COMPONENT
SYSTEM to a combinationof ingredientdrom asmanyas
TEN MATERIALS .

CEMENT + SAND + COARSE AGGREGATES + WATER

_|_
A FLY ASH
A SLAG (GGBS) Mineral
A SILICA FUME Admixtures

A METAKAOLIN
A RICE HUSKASH

A SUPERPLASTICIZER —>

Chemical
Admixtures
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CEMENTIS USED AS
BINDING MATERIAL IN
MAKING THE CONCRETE

HENCE CALLED
CEMENT CONCRETE

Normally known as CONCRETE
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CONCRETE INGREDIENTSCEMENT

is the basic binding ingredient ¥
In concrete. :

Hydration
Cement + water Cement paste (gel)
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Flow Chart i Cement Manufacturing Process
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Clinker & Cement
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Performance of Blended Cement

Stronger &
Green More
Benefits Durable
Concrete
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permeability

Resistance
to chemical
attack

Improved
Workability

Enhanced
Strength
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HYDRATION OF CEMENT

Cement + Water _HYIration  c.g ygel + Ca(OH).

\ }
|

Hydration products

Formatiorof hydrationproductovertimeleadsto:

A Stiffening(lossof workability)
A Setting(solidification)
A Hardening(strengttgain)
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FUNCTIONS OF CEMENT PASTE

Lubricates coarse aggregates,leading to good
compactiorof freshconcrete

Imparts binding and fills the small voids of fine
aggregatescoatsthe coarseaggregatesand imparts
binding

Providesa plasticmass

Provides strength and water tightnessto concrete
In hardenedstate
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FACTORS INFLUENCING HYDRATION OF CEMENT
ON CONCRETE

s A

W/C RATIO TEMPERATURE

NATURE OF
CLINKER
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