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An Experimental Study on the Improvement of Freezing—-Thawing
Resistance of Gutter Concrete
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ABSTRACT

This paper presents the experimental results of frost durability characteristics including
freezing-thawing and de-icing salt scaling of the concrete used for gutter of the road. Mixtures
were proportioned with the three level of water-binder ratio (W/B), 0.58, 0.53, and 0.48, and two
binder compositions corresponding to Type 1 cement without any supplementary cementitious
materials (OPC) and Type I cement with 30% blast-furnace slag replacement (Slag30). Also,
two different solutions of calcium chloride and water that contains 0 and 8g of anhydrous
calcium chloride in each 100 mL of solution, respectively, were used to evaluate their effect on
the frost durability resistance. Test results showed that the Slag30 mixture exhibited higher
durability factor and lower mass loss values than those made with OPC. Among the mixture
tested in this work, the mixtures (OPC and Slag30) made with a relatively higher W/B of 0.58
exhibited large amount of the de-icing salt scaling regardless of calcium chloride concentration.
Finally, the use of slag can be used effectively in terms of economy and frost durability of the
concrete designated for gutter.
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