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MULTI-COMPONENT MODEL FOR PORTLAND CEMENT HYDRATION
REACTION USING CELLULAR-AUTOMATA ALGORITHM

Agus Santosa SUDJONO and Hiroshi SEKI

The hydration reaction in concrete has to be modeled for estimation of concrete performance in the mixture

proportion design as optional materials or environmental conditions. This paper is to propose the multi-component

model for hydration reaction based on cellular automata algorithm that applicable to wide variety of Portland cement

types. Cement paste miniature for cement and water reaction medium is developed by 100X 100X 100 pixels which I

pixel is lum cubic .

Hydration reaction rate is assumed identical with penetration rate. Each penetration rate of

cement mineral is expressed with basic penetration rate and 4 reduction parameters. The hydration products are

calculated with proposed chemical hydration reaction equation. The proposed model was verified with experimental

results of hydration degree, temperature rise, Ca(OH), hydration product and pore volume.
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