Causes of Distress in Concrete sy viess e

PHYSICAL CAUSES
SHRINKAGE IN CONCRETE

Covsed by loss of water from concrete. Loss of water before
sefting leads to Plastic Shrinkage. Loss of water which occurs
afler setting leads to Drying Shrinkage.

Definition of Shrinkage Shrinkage may be defined as the Volume
Change in concrete due to loss of water or moisture due to
svaporation or by hydration of cement or by carbonation.
NMeazured as Linear Strain.
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Shrinkage strain is tme dependent and non-load-induced.
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Plastic shrinkage cracks are unsightly but rarely impair the
strength or durability of concrete floors and pavements. The
development of these cracks can be minimized if appropriate

measures are taken prior to and during placing and finishing concrete.

Plastic shrinkage cracks are caused by a rapid loss of water
from the surface of concrete before it has set. The critical condition
exists when the rate of evaporation of surface moisture exceeds the
rate at which rising bleed water can replace it. Water receding below
the concrete surface, forms menisci between the fine particles of
cement and aggregate, causing a tensile force to develop in the
surface layers. If the concrete surface has started to set and has
developed sufficient tensile strength to resist the tensile forces,
cracks do not form.

If the surface dries very rapidly, the concrete may still be plastic,
and cracks do not develop at that time; but plastic cracks will surely
form as soon as the concrete stiffens a little more. Synthetic fiber
reinforcement incorporated in the concrete mixture can help resist
the tension when concrete is very weak.

Conditions that cause high evaporation rates from the concrete

surface, and thereby increase the possibility of plastic shrinkage
cracking, include:

* Wind velocity in excess of 5 mph
< Low relative humidity
< High ambient and/or concrete temperatures.

Concrete mixtures with an inherent reduced rate of
quantity of bleed water are susceptible to plastic shrinka
even when evaporation rates are low.

Factors that reduce the rate or quantity of bleeding include high
cementitious materials content, high fines content, reduced water

content, entrained air, high concrete temperature, and thinner
sections.

Any factor that delay settin
shrinkage cracking. Delayed setti

bleeding or
ge cracking

g increases the possibility of plastic
ng can result from a combination of
one or more of the following: cool weather, cool subgrades, high
water contents, lower cement contents, retarders, some water
reducers, and supplementary cementing materials.
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