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Prediction of properties of concrete using mathematical model
for hydration of cement and formation of microstructure

14 15

Dept. of building materials and components Hisashi Sugiyama

Synopsis - The mathematical model for the hydration of cement and the formation of microstructure of hydrated cement has been
proposed in our previous study. The model deals with the diffusion of water into cement particles and the diffusion of cement
compounds out of cement particles. The model enables to predict the effects of specific surface area of cement, content of C3S and
C2S, water-cement ratio and curing temperature on the cement hydration process as well as on the microstructure formation process.
In this paper, the strength development of concrete and the adiabatic temperature rise of concrete, which is the typical exothermic

phenomenon of concrete, are numerically simulated using the model.
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W: Water, P: Hydration product
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