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ABSTRACT

The aim of this study is to evaluate the degradation of concrete, taking into account sulfate
attacks, and to propose an appropriate approach to tackle this phenomenon. The effects of
exposure conditions such as solution concentration, temperature, and immersion conditions, type
of cement, and water to cement ratio were investigated. Additionally, it has been demonstrated
that supplementary cementitious materials and ordinary Portland cement improve the properties
of hydrated mortar and reduce external sulfate attack. This study also presents a comprehensive
review of the performance improvement of slag and silica fume againgt sulfate attack.
Replacement rates of over 20% slag and 3-20% silica fume have been found to improve
resistance to sodium sulfate attack. Increasing the dosage rate improves overall performance for
all supplementary cementitious materials except silica fume. In magnesium sulfate, at higher
replacement rates, the performance for silica fume is mixed as it has been shown to expand
relative to a control. Overall, slag and silica fume can be effective in reducing sulfate attack, but
their performance depends on replacement rates, exposure to sulfate cations, and their chemical
and physical properties.

Keywords: Concrete, Sulfate Attack, Exposure, Durability, Supplementary Cementitious
Materias
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