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Durability Properties of Mortars and Concrete Containing Strength

Enhancing Mineral Admixture
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Abstract

This research was aimed to study the durability properties of concrete containing strength enhancing
mineral admixture (SA). The SA was used to add and partial replacement of 5.5, 6.5 and 7.5% by weight
in Portland cement type 1 (OPC). Dry shrinkage of mortar, carbonation of concrete, resistance to chloride
penetration of concrete and sulfate resistance of mortar were considered. The study found that the drying
shrinkage of mortar with fly ash was rather small when compared to that of OPC mortar. Also, drying
shrinking of mortar containing SA was less than that of the OPC mortar, especially when mixed in greater
quantities. The drying shrinkage of mortar contained SA addition was likely that less of mortar containing
SA with partial replaced. Furthermore, the carbonation of concrete with fly ash was greater than that of
OPC concrete. The carbonation of concrete contained SA addition was lesser than that of OPC concrete
whereas the carbonation of concrete containing SA with partial replaced was higher. By adding SA was used
in greater quantities, the carbonation of concrete had increased. In addition, the resistance to chloride
penetration of concrete with fly ash and containing SA was better than that of OPC concrete. Moreover, the
more SA was mixed, the better to resist the penetration of chloride occurred. The resistance to chloride
penetration of concrete contained SA addition was lower than that of concrete containing SA with partial
replaced. Finally, the expansions in sodium sulfate solution of type V cement mortar, mortar with fly ash and
mortar containing SA with partial replacement were lesser than those of OPC mortar, while its expansion of
mortar contained SA addition was no different to that of OPC mortar. The different of using SA quantity, the
expansion in sodium sulfate solution of concrete was no different. The weight loss in magnesium sulfate
solution of type V cement mortar and mortar containing SA was lesser than that of OPC mortar. While the
weight loss of mortar with fly ash was greater than that of OPC mortar. The different of using SA quantity,

the weight loss in magnesium sulfate solution of mortar was no different.

Keywords: strength enhancing mineral admixture, drying shrinkage, carbonation depth, chloride penetration

resistance, sulfate resistance
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