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Volume Changes in Concrete
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Concrete is subjected to changes in volume either autogenous or induced. VVolume

changes in concrete can be:
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1. Shrinkage 2. Swelling 3. Creep

1.Shrinkage: Jikasiy)

The term shrinkage is widely used to describe the various aspects of volume
changes in concrete due to loss of moisture at different stages due to different

reasons.
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Types of Shrinkage in Concrete:dilu il & (i) £ 4i)

To understand this aspect more closely, shrinkage can be classified in the
following way:

A A8y Hlal) dandll (Say GELSIY) (8 G 8 IS Tasall 138 agdl
(a) Plastic Shrinkage ¢alll Gilassy)
(b) Drying Shrinkage —ilall (ilasi)
(c) Autogenous Shrinkage (A1l ilesiy)
(d) Carbonation Shrinkage (s sl Jilasiy)

a. Plastic Shrinkage:

Shrinkage of this type occur when the concrete is still wet (soon after the concrete
Is placed in the forms) while the concrete is still in the plastic state. Loss of water
by evaporation from the surface of concrete or by the absorption by aggregate or

subgrade, is believed to be the reasons of plastic shrinkage. The loss of water

results in the reduction of volume.
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Factors affecting plastic shrinkage: ¢alll Giles) AS 3 figall Jal gal)

1. Amount of water: increasing amount of water in the mix causes increasing

plastic shrinkage.
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2. Amount of cement: increasing cement leads to increasing plastic shrinkage.
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3. Degree of hydration: shrinkage increases with increasing degree of hydration

and early setting and hardening because the reactions increase with increasing
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temperature and decreasing humidity. Therefore, hydration is fast at hot weather
which increases plastic shrinkage. Also, plastic shrinkage increases at the case of
high wind.
e 22 3 Oilelall 4y liaill g jSaall daadll 85 dalel) da a3k o GELeSIY) ala y saalel) As o
o g 3ol el a8 day yu S5 dala) GllN dpual) 4k jll g 3,0 all A B )
Aalladl ~L N Al 3ol 3y oalll GELSEY) Liayl opalll alaSs Y|
4. Bleeding: plastic shrinkage decreases with increasing bleeding because water
evaporated from the surface of concrete which decreases plastic shrinkage.
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b. Drying Shrinkage:

The drying shrinkage of concrete is similar to the mechanism of drying of timber
specimen. The loss of free water contained in hardened concrete, does not result
in any appreciable dimension change. Cement paste shrinks more than mortar and
mortar shrinks more than concrete. Concrete made with smaller size aggregate
shrinks more than concrete made with bigger size aggregate.
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Factors affecting drying shrinkage:<idall (alasi) e 3 figall Ja) gal)
1. Water/cement ratio

For a constant cement content an incremental increase in W/C ratio increases both
drying shrinkage and creep.
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2. Aggregate type and content: increasing aggregate content and aggregate size

decreases shrinkage due decreasing the surface area exposed to drying and

decreasing the amount of cement that causes shrinkage.

gl dalise Qi Cansy (BLSSY) (g0 sl JI) 4o 539 oSN (5 sine B30 ) 15 sl 5 a8 )l ¢ 58
OIS st ) e g Jali g Cilaall dua el

3. Cement type and content: For a constant W/C ratio an incremental increase

In cement content reduces the creep but increases the drying shrinkage.
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4.Curing 4alual),

5. Admixtures.<léliaal)

6. Relative humidity. Al 4; b )

7. Temperature.s )l 4s

c. Autogenous Shrinkage:

This type of shrinkage occurs after setting and hardening of concrete and when

wi/c is less than 0.42. developed very fast during hardening of concrete in early

stages.
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d. Carbonation Shrinkage:

Carbon dioxide present in the atmosphere reacts in the presence of water with
hydrated cement. [Ca(OH)2] gets converted to (CaCO3) and also some other
cement compounds are decomposed. Carbonation penetrates beyond the exposed
surface of concrete very slowly. Carbonation is accompanied by an increase in
weight of the concrete and by shrinkage (because (CaCO3) is smaller than
Ca(OH)2.
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Factors cause shrinkage: sibasidd dsual) Ja) sal)

1. Type of Aggregate and content.

2. Concrete mix and strength.
3. Size of Aggregate.
4. Decrease in the relative humidity also increase shrinkage. 4wl 4 sha )l Jlats

ST (e 2039

2. Swelling:&uiN)

Occurs when the concrete is continuously in wet conditions. The property of

swelling when placed in wet condition, and shrinking when placed in drying

condition is referred as moisture movement in concrete.
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3.Creep in concrete:dilu Al cia

Concrete creep is defined as: deformation of structure under sustained load.
abusall Jaall can il jall Liiall o gl
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Factors Affecting Creep

1. Type of Aggregate.

2. Concrete mix and strength.

3. Age of concrete
4. Curing.
5. Relative humidity.
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6. The magnitude and duration of sustained loading. <iwall Jeall 320 g 408
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