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Abstract: To reduce the risk of hydration heat and shrinkage cracking of large-volume concrete while
ensuring the service performance such as mechanical properties, three types of slag powders with var-
ying fineness were used, compounded with Portland cement and fly ash both at a mass fraction of
30%, to prepare composite cementitious materials with high-volume supplementary cementitious ma-
terials. The hydration heat release, chemical shrinkage, pore size distribution of composite cementi-
tious material slurry and the mechanical properties and cracking resistance of mortar specimens were
studied. The results show that the composite cementitious materials incorporating three types of slag
powders with varying fineness demonstrate reduced pore size and increased compactness due to the fill-

ing effect of the mineral admixture, which ensures better mechanical properties. At the same time, by
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optimizing the gradation, the hydration heat release and maximum heat release rate of the system are

greatly reduced, the amount of chemical shrinkage is reduced, and the effect of mild hydration is real-

ized. The initial cracking time of the mortar of composite cementitious material is delayed by 20. 8%,

and the crack width is reduced by 50% , which greatly reduces the risk of shrinkage cracking of large-

volume concrete and improves its cracking resistance.

Key words: high-volume supplementary cementitious materials; hydration heat; chemical shrinkage;

pore size distribution; cracking resistance
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