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Study on Shrinkage Properties and Freeze-thaw Resistance of High-strength Concrete with Low
Environmental Impact using Artificial Lightweight Fine Aggregate
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Shrinkage and freeze-thaw resistance properties were investigated on high-strength concrete with ultra-

low water binder ratio of which unit water content was reduced than conventional concrete. In particular,

the studied concrete was with low environmental impact in which about 60% of the binder was composed

of by-products and containing artificial lightweight aggregate. The water-binder condition is an ultra-low

water binder ratio that has a reduced unit water amount than conventional concrete. Laboratory tests using

saturated artificial lightweight fine aggregate were conducted under the condition that the water-binder

ratio was set to three levels: 18, 20 and 25%. Unit water content was set around 110 to 140 kg / m?3, and

no AE agent was used. As a result, although both autogenous and drying shrinkage were small at all levels,

some differences were confirmed from the results of the freeze-thaw test. From the experimental results,

we proposed the range of recommended mix proportion when freeze-thaw resistance is required.
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