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CONCRETE



·Concrete is one of the most
commonly used construction
materials in the world today .

·Conventional concrete sometimes
needs to be modified for special
circumstances and unusual
applications and to meet stringent
and demanding specifications .

·There has been tremendous use of
concrete EVEN in marine structures
such as construction of bridges,
breakwaters, docks, oil wells, oil storage
tanks, etc.
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RELEVANT CODES OF
CONCRETE DESIGN

ÇBureau of Indian Standards, New Delhi

ü IS: 456 ð2000 Code of practice for plain and reinforced concrete 

(fourth edition)

ü IS: 10262 ð2009 Indian standard Guidelines for concrete mix 

design proportioning 

üSP: 23 -1988 Handbook on concrete mixes (based on Indian 

Standards)

ÇMinistry of Shipping, Road Transport & Highways

üMOSRTH Handbook - 5th Revision, April 2013
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ÅCONCRETE =
Cement

+ Fine Aggregate (Sand) 

+ Coarse Aggregate (Stone  

Chips)

+ Water

+ Some Admixture {if any}
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COARSE 

AGGREGATES

WATER

CONCRETE   INGREDIENTS

CEMENT

SAND
Dense , 

Homogenous 

composite material 

CONCRETE 
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CONCRETE   INGREDIENTS

Concretehasbypassedthestageof FOUR COMPONENT

SYSTEM to a combinationof ingredientsfrom asmanyas

TEN MATERIALS .

CEMENT + SAND + COARSE AGGREGATES + WATER

+

Å FLY ASH 

ÅSLAG (GGBS)

ÅSILICA FUME

ÅMETAKAOLIN

ÅRICE HUSKASH

ÅSUPERPLASTICIZER

Mineral 

Admixtures

Chemical

Admixtures
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ÅCEMENTIS USED AS  

BINDING MATERIAL IN 

MAKING THE CONCRETE

ÅHENCE CALLED 

CEMENT CONCRETE

Normally known as CONCRETE
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CONCRETE   INGREDIENTS - CEMENT

CEMENT is the basic binding ingredient
in concrete.

Hydration

Cement + water                  Cement paste (gel)

ÅStrength of the concrete depends 
upon the physical characteristics of 
the cement paste.

ÅHydration causes the cement to 
harden and develop strength.
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Flow Chart ïCement Manufacturing Process
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Clinker & Cement 
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Performance of Blended Cement 

Stronger & 
More 

Durable 
Concrete

Reduced 
permeability 

Improved 
Workability

Enhanced 
Strength

Resistance
to chemical 

attack

Thermal 
Stress 

Resistance

Green 
Benefits

BLENDED 

CEMENT
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Cement + Water Hydration +

Hydrationproducts

Formationof hydrationproductsover timeleadsto:

ÅStiffening(lossof workability)

ÅSetting(solidification)

ÅHardening(strengthgain)

HYDRATION OF CEMENT
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Å Lubricates coarse aggregates, leading to good

compactionof freshconcrete.

Å Imparts binding and fills the small voids of fine

aggregates,coatsthe coarseaggregatesand imparts

binding.

Å Providesaplasticmass

Å Provides strength and water tightnessto concrete

in hardenedstate.

FUNCTIONS OF CEMENT PASTE 
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HYDRATION

NATURE OF 
CLINKER

W/C  RATIO TEMPERATURE

ADDITION OF 
ADMIXTURE

FACTORS INFLUENCING HYDRATION OF CEMENT 

ON CONCRETE 
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