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ABSTRACT

External attack of salt contaminated solutions,
specially chloride solutieons, have a harmful effects on
grdinary and reinforced concrete structures due ta theis
reaztions with the products of hydratisn and rele in the
corresion of steel reinforcement. The presence of chloride

. iocns in concrete will change the alkalinity of the
solutions and make it electreolytic leading to the start of
an electro-chemical process and corresion of reinforcement
and spalling of concrete cover.

Ground water in the southern part of Irag is well
known of 1ts high =salt content, both sulphates and
chlerides. In this work this problem has been studied by
exposing reinforced concrete beams of different cover as
well as concrete cubes to different types of underground
water, the first type containing sulphatesions of sodium
and magnesium and the second type centaining chleoride ions
of sodium and calcium. While the third type represents a
mixture of sulphate and chloride ions of the above types.
Test results are evaluated by comparing them with thoseof
similar specimens cured in aordinary drinking water at
different ages as well as with those cured in air .This
has been carried out using the dynamic modulus and
compressive strength tests to evaluate the change in
durability of concerte, as well as using the initial
surface absarption test to reflect the change in the
permeability.Thereover, the electrochemial leading to
corrosion of reinforcement evaluated by recording the
potential difference using copper/copper sulphate cell and
according to ASTM specifications.

The results showthat reinforced concrete specimens
exposed to sulphate salts or to air did not suffer from
corrosion of their reference,while specimens cured in
chloride contaminated water suffered from corrosion and
those cured in the combined solution corroded to a lesser

degree an spite of that, specimens did not shew any
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cracking or disintegration at the surface, for all types

of curing. This is mainly due to the contineous submersion
of specimens in sclution and the potential difference not
reaching it ultimate wvalue required for corresicon (=-500)mv
or lower, for the limited period of curing on the other
hand. specimens cured in chloride soluticn showed an
increase in compressive as comparedwlith reference spec. at
early ages but with the progress of time,apg hydration and
reactions the negative effects of these salts an the
conpressive strength is reflected in the test results.

The dynamic modulus of elasticity is net affected,
- gignificantly for all types of curing solutions, and its
value is very near to the reference mixes. On the other

hand, the modulus of initial surface aksorption recorded an

increase in its walue at early ages for all types of
curing solution relative to the reference mnix but with
time the modulus walue reduced. The highest reduction
takes place under the effect of chleride =alt and the next
to that is under the effect of the combined salts and then
[ under the effect of sulphate salts. |

' The results also showed that the amount of chleoride
| ions penetrating the samples cured by the combined salts
ﬁ were more than those cof sample cured by chlerides salts.
|
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