Factor affecting Strength of Concrete
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w/c ratio and Degree of Compaction
Cement/Aggregate ratio

Age of Concrete

Properties of Aggregate

Influence of Temperature
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Factor affecting Strength of Concrete [3]
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Factor affecting Strength of Concrete [4]
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Curing of Concrete

vl

The process of maintaining a satisfactory moisture
content and favorable temperature in concrete during
the period immediately following placement. It is
necessary to achieve

J strength

(J water tightness

(J abrasion resistance

O freeze-thaw resistance

O volume stability
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Delayed Curing

* Cunng started after 3 days reduces,

7 day strength by 12 %
28 days strength by 10 %

* Air exposed concrete will reduce 50 % strength as compared to moist cured
concrele.

ul ISLAM's screen
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Methods of Curing

Water curing

Membrane
curing

Application of
heat

Calcium
chloride

Direct
application

Bituminous
compounds

Steam curing

Surface
application

Wet covering

Clear
compounds

Infrared
radiation

Admixture in
dry form

Water proof
papers

Electrical
curing

Admbture in
solution form




Methods of Curing

ul ISLAM's screen
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Methods of Curing
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Gel/Space Ratio

The strength can correctly be related to solid product of
hydration to the space available for formation of the

product
* Power's experiment showed that the strength of concrete
bears a specific relationship with the gel/space ratio.
C= Cementweightingm * He found the relationship to be 240 x*, where x is the
W, = Water volome in m| gel/space ratio and 240 represents the intrinsic strength of

the gel in MPa for the type of cement and specimen used.

* Calculation of gel/space ratio for complete hydration
volume of gel 0.657C
Space Available  0319C+W,

Gel /space ratio =

* Calculation of gel/space ratio for partial hydration
volume of gel 0.657Ca
Space Avail‘abe_ﬂ.:ﬂ‘}fim+wu

Gel/Space ratio =
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Gel/Space Ratio

w/c ratio=0.5

Vol. of mixing water wy = 300 m.l.

Gel/space ratio . el C
0319C + wy
0657 x 600
. T 0319 x 600 + 300
394.2 3942

= 1914 + 300 - 4914 - 08

. Theoretical strength of concrete = 240 (0.8)" = 123 MPa
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Maturity of Concrete

One of the methods to determine the strength of concrete is to find
maturity of concrete. Maturity of concrete is defined as Summation of

product of age and temperature

Hydration can take place at minimumof -10° C, below this water
crystals (ice) do not rgacr with cement.




Maturity of Concrete

Concreteb Maturity = )} (Time x Temperature)

Maturity

% Strength = A+ B log,g

1000
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Maturity of Concrete

Streﬂgth of fully matured concrete is 40 Mpa. Find strength of
iIdentical concrete at age of 7 days when cured at and average
temperature during day at 20°C, night at 10°C

Maturity at 7 Days =7 x 12 x [20- (-10)] + 7 x 12 x [10 - (-10)]

= 4200 °Ch
A, B =32, 52

4200
% Strength; = 32 + 52 log, 1000 =64.41

Strength, = 40 X
rengthy ® e 1€)Qe e

- 25,76 Mpa



