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New Fly Ash Concrete Combining High Early-Age Strength and Prevention of Temperature Cracking
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Initial Strength Improvement Effect under Low
Temperature Environment
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Suppression of Temperature Cracking in Actual Structure
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Although concrete using fly ash as an admixture has advantages such as long-term strength enhancement and
durability improvement, it has the disadvantage of low strength development at early age. To solve this problem, the
authors have developed a concrete of good quality and with high early-age strength by combining fly ash with early-
strength Portland cement and an accelerator composed mainly of alkali metal salts. An investigation of the strength
development mechanism of this concrete showed that the combination of early-strength Portland cement and the
accelerator promotes the reaction between the fly ash and the main minerals of the cement at the early stage of aging.
It was confirmed that the shrinkage strain and durability of this concrete are superior to those of concrete using ordinary
Portland cement. Furthermore, when the newly developed concrete was applied at low temperature in a structure, it was
shown that its early-age strength was greater and that temperature cracking was suppressed. It was estimated that if this
concrete were applied to a large box culvert, the process would require about 20% less time than current construction
methods.
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