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Determination of Degree of Hydration and Water/Cement Ratio

by Three Dimensional Particle Size Distribution of Unhydrated Cement in Concrete

by Shin-ichi Igarashi, Yoshinori Ikezaki and Akio Watanabe

Concrete Research and Technology, Vol.16, No. 1, Jan. 2005

Synopsis: Three-dimensional particle size distributions of unhydrated cement in cement paste were obtained from its

two-dimensional cross sections by the stereology analysis. The mean diameter of the unhydrated cement particles was used for

determining the degree of hydration of cement. The degree evaluated by the average diameters was consistent with those

determined by the volume fractions of unhydrated cement and non-evaporable water contents. It was also possible to determine

water/cement ratios of hardened concretes, using the hydration degree based on the average diameters and the volume fractions

of unhydrated cement particles in concrete at a given age. The particle size distribution of unhydrated cement can be a

characteristic feature reflecting the process of hydration of cement.

Keywords: Stereology, Particle Size Distribution, Degree of Hydration of Cement, Determination of Water Cement Ratio

95



