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Organic impurities: =) iz natural aggregate should not be used
In concrete making if they contain organic impurities, because inter with
process of cement hydration and this lead to preventing the development
of good bonding between aggregate and cement paste. Organic
impurities consist of product of decay of vegetable cidam 4 s st Jbe Jiagy 1 odes
in form of organic loam @ e g3 492 4k and they easily removed by
washing.

- Not all organic impurities are harmful, it must be to check its effect

by making " compressive test" to specimens. iy

- (organic impurities = 5%)

1- Clay and other fine materials: Clay may be present in aggregate in
the form of surface coating, .~ ->xwhich effect on the bond between
aggregate and cement paste. It found in form of :

- Clay <0.002 mm
- Silt (0.66- 0.002 mm)
- Crusher dust s e
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e Fine materials should not be present in excessive quantities because:

1- Because of their large finesses and therefore large surface area

lead to increase the amount of mix water .
2- Decrease the bond strength between agg. And cement paste and

this mean decrease the strength and durability of concrete .

3- It has unstable volume gty 4k, 36 ¥ and this lead to
shrinkage of concrete.

e [t can be removed by washing with distilled water _Li. - . Some

insoluble materials such as sulphate cannot removed by water so

that aggregate has been washed by hydraulic acid, <.+, 1/ (=sis and

its percentage determined from :
. : A-B
Fine materials % = — *100%

A: dry weight of aggregate
B: aggregate weight after washing and drying
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Unsoundness of aggregate : (£olal/ uSe ) olS )] cincn
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Aggregate soundness: it is resistance of aggregate to volume change due to

physical conditions, such as cycles of : wet and dry , heating and cooling,

freezing and thawing o3 5wt | |f aggregate don’t resist this condition it

called unsound.

Alkali- silica reaction :

It is harmful chemical reaction occurs between active silica in aggregate and

alkalis present in cement. This reaction is very slow and occurs in many
years.
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+ Active Silica.
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Alkali-Silica gel (Silica gel).

v

Unlimited swelling because absorbing water.

\ 4

Internal stresses in cement paste.

. ) V.
Expansion and cracking of concrete or cement paste.
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The active silica may be in form of :
1- Opal: non crystalline silica (amorphous silica).
5 sl _pe [Silu : Gudell
2- Chalcedony u=xY) @2l : Jow crystalline active silica.
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3- Cristoballite and tridymite : crystalline active silica.
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Factor affecting the alkalis- silica reaction

1- Quantity of alkalis in cement: the reaction increase by increasing

alkalis percentage.

2- Cement fineness «w.yi 1 1 increase the surface area lead to increase
the alkali reaction.

3- Water percentage: Alkali reaction occur with only min. Relative
humidity of about 85 % at 20 °C sl (8 Al 4y gha ) (5 s A

4- Temperature: at high temperature, the reaction tack place quickly.

5- Dry and wet process increase the alkali reaction

How we can decrease the alkali reaction
Increase the amount of fine active silica more than 5% to cement mix lead
to decrease the expansion resulting from alkali-silica reaction, because

increasing the surface area of the reaction zone with constant amount of

5
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alkali in cement and that lead to decrease the internal stresses and
decrease the expansion .
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DENSITY AND SPECIFIC GRAVITY
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1- Specific gravity :

% Absolute Specific Gravity: It is the ratio of the weight of a certain
volume of aggregate (except for permeable and impermeable pores in
the substance) to an equal volume weight of water.

In order to find this kind of specific weight, the material must be
crushed *‘completely™ to remove the effect of impermeable pores,
I.e. impermeable and set this type of weight not Important in concrete

works because the aggregate is not used as a powder.

mass of the solid excluding all pores

Absolute S.G =

mass of the water occuping a volume equal to the solid
okl e
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Bulk Specific Gravity: It is the ratio of the weight of a given volume of
aggregate (including the impermeable and permeable pores in the substance)

at a certain temperature to an equal volume weight of water.

mass of the solid including all pores

Bulk S.G =

mass of the water occuping a volume equal to the solid

YW PTRNY

% Apparent Specific Gravity: It is the ratio of the weight of a given
volume of aggregate (this includes the impermeable pores in the
substance) with air and at a certain temperature to an equal volume

weight of water.

Appearent S.G =

mass of the solid with impearmable pores

mass of the water occuping a volume equal to the solid including the imearmable pores
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2- Density (y): is the weight per unit of volume of a aggregate.

yz\\’/l where: w= total weight V= total volume

The density and the specific gravity of an aggregate particle is dependent
upon the density and specific gravity of the minerals making up the particle
and upon the porosity of the particle.
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 Bulk density: the weight of unit volume of aggregate (including air
voids) open and closed in aggregate. Bulk density depend on :
+ Grade of compaction the aggregate .
+ Size distribution and shape of aggregate .
+ Humidity or moisture content of aggregate.

3- Porosity and absorption of aggregate influence on properties of
aggregate, because the aggregate occupies about 3/4 of the volume of
concrete :

+ Bond between it and hydrated cement paste.
+» Resistance of concrete to freezing and wethering.

+» Chemical stability of concrete.
Absorpton % = ?

A: weight of dry aggregate
B: weight of saturated aggregate surface dry



