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ABSTRACT

This thesis is aimed to be used limestone powder for concrete exposure to sulfate
environment which is another alternative to develop the sulfate-resisting concrete.

Studies on sulfate resistance of mortar with limestone powder, Portland cement mortar and
blended Portland cement mortar containing limestone powder, fly ash, and limestone powder-fly ash
mixture were used. The expansion and weight loss of mortar specimens immersed in sulfate
solutions, namely sodium sulfate, magnesium sulfate and combined sodium-magnesium sulfates
were considered.

The results revealed that under continuous sulfate solution exposure the length changes
of limestone powder replacing cement mortar (5% and 10%) were less than those of Portland
cement type I but showed greater than or similar to that of Portland cement type V. Regarding the
mortar replaced with fly ash (20% and 40%) and ternary blended cement (limestone powder and fly
ash cement), the expansion was less than that of plain cement. Results of weight loss of limestone
powder replacing cement mortar and ternary blended cement mortar exposed to sulfates solution
were not significant differences and exhibited rater small than plain cement. On the other hand, fly
ash replacing cement showed more loss in weight especially exposed to magnesium sulfate and
combined sodium-magnesium sulfates but contrary to sodium sulfate. For influence of sulfate
solution, the expansion of mortar bar specimens in sodium sulfate was higher than that in combined
sodium-magnesium sulfates and magnesium sulfates, respectively. In case of the weight loss, it can
be observed that the remained loss in mass of mortar immersed in magnesium sulfates lose more
than that in combined sodium-magnesium sulfates and sodium sulfate. It should be noted further
that expansion and weight loss of the mortar were dependent on water to binder ratio. The addition
of w/b greatly increased the expansion and weight loss of specimens. Finally, the cement mixtures
containing limestone powder and fly ash in the Portland cement showed better performance in
sulfate resistance than plain cement.

Keywords : limestone powder, fly ash, sulfate solution, mortar, expansion, weight loss
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