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ABSTRACT

Chloride ions are one of the most common causes of corrosions. They can enter
the concrete through chloride-contaminated aggregates, additive materials or
external sources, such as seawater. If the concrete is exposed to these ions, its
strength will be significantly influenced and even reduced, in addition to the
severe loss of concrete durability and expansion of corrosion. Therefore, the
present study aims to compare the effects of fly ash and micro-silica on the
development of the compressive strength, and electrical resistance of concretes
exposed to chlorinated waters. The plans of this study included two types of
conventional concretes and concretes containing pozzolanic material. Concrete
mixing plans in chloride medium were divided into 11 main groups, each of which
included 8 plans with the substitution of different percentages of micro-silica and
fly ash powders for cement in concrete and only in Group 1 including a plan as
the control plan, no additive material was used as a substitution for cement.
Accordingly, 81 plans, each with 4 samples (7, 14, 28, and 42-day ages), were
constructed and examined to test compressive strength (N=324 plans). The
results of the tests indicated that in the chloride medium, using the concrete
containing standard sand reinforced with fly ash and microsilica pozzolans
provided an optimal mixing design with high strength, good durability, and lower
costs. Moreover, the maximum (a 6% increase in strength) and minimum (a 32%
reduction in strength) durability was obtained for Sample No.13 of Group 3
(containing no fly ash and 10% microsilica) and Sample No.33 of Group 5
(containing 20% fly ash and 5% microsilica), respectively. Also, with the
substitution of 20% microsilica, the 90 day-old concrete sample showed a 2.46-
fold increase in electrical resistance compared to the 28 day-old sample.
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