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Micromechanics based Models for Pore-Sructure Formation

and Hydration Heat in Early-Age Concrete
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ABSTRACT

Recently, as a performance based design concept is introduced, assurance of expected
performances on serviceability and safety in the whole span of life is exactly requested. So,
(uantitative assessments about durability related properties of concrete in early-age and long
term are come to necessary. Especially in early age, deterioration which affects long-term
durability performance can be occurred by hydration heat and shrinkage, so development of
reasonable hydration heat model which can simulate early age behavior is necessary. T he
micro-pore structure formation property also affects shrinkage behavior in early age and
carbonation and chloride ion penetration characteristic in long term. So, for the quantitative
assessment on durability performance of concrete, modelings of early age concrete based on
hydration process and micro-pore structure formation characteristics are important. In this paper,
A micromechanics based hydration heat evolution model is adopted and a quantitative model
which can simulate micro-pore structure development is also verified with experimental results.
The models can be used effectively to simulate the early-age behavior of concretes composed of
different mix proportions.
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