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MULTI-COMPONENT MODEL FOR HYDRATION HEATING OF BLENDED CEMENT
WITH BLAST FURNACE SLAG AND FLY ASH p

(Translation from Proceedings of JSCE, No. 550/V-33, November 1996)

Toshiharu KISHI Koichi MAEKAWA

This study proposes a multi-component model for hydration heat of blended cement for the
temperature analysis of massive concrete structures. In the temperature analysis, a hydration heat
model of cement applicable to any given conditions is required. A multi-component system is adopted
in which each mineral compound of cement, blast furnace slag and fly ash is treated as a separate
reaction unit and the interdependencies among them are evaluated based on their individual
mechanisms. The heat generation rate of each reaction is expressed in two material functions, the
reference heat rate at constant temperature and the thermal activity. The degree of reaction of each
component is computed step by step with modified Arrhenius’ law of chemical reaction. The mutual
interactions among mineral compounds of Portland cement and pozzolans are taken into account in
terms of the specific free water and the amount of calcium hydroxide assigned as state variables
representing the chemical environment of the pore solution. The proposed model has been verified
through analyses of the adiabatic and semi-adiabatic temperature rises.
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