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The section of the hardened cement paste was observed by a backscattered electron image
to predict the properties of cementitious materials with mineral admixtures and quantified
its microstructure by an autocorrelation function with the quantity of each phase. A
three-dimensional image model was built by the supposition that each phase was
distributed in the three-dimensional space in isotropic homogeneity based on them at
random. Diffusion performance and mechanical properties of the hardened cement paste
with this three-dimensional image model was calculated. As a result, about the diffusion
performance, it was able to predict diffusivity of the hardened cement paste by using the
value that it was based on a study in the past from the value that measured diffusivity of
hydrates by micro-indentation method and estimated. In addition, the elastic modulus of
hydrates was estimated from a stress-strain curve of the hardened cement paste reversely
and it was shown that elastic modulus of hydrates is a function of the porosity and clarified
that fracture criterion of hydrates was about 1,000p regardless of curing age and the water
cement ratio.
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