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ABSTRACT

The purpose of the present study is first to refine the mathematical material models for moisture and temperature
distributions in early-age concrete and then to incorporate those models into finite element procedure. The three
dimensional finite element program developed in the present study can determine the degree of hydration, temperature
and moisture distribution in hardening concrete. It is assumed that temperature and humidity fields are fully
uncoupled and only the degree of hydration is coupled with two state variables. Mathematical formulation of degree
of hydration is based on the combination of three rate functions of reaction. The effect of moisture condition as well
as temperature on the rate of reaction is considered in the degree of hydration model. In moisture transfer, diffusion
coefficient is strongly dependent on the moisture content in pore system. Many existing models describe this
phenomenon according to the composition of mixture, especially water to cement ratio, but do not consider the age
dependency. Microstructure 1s changing with the hydration and thus transport coefficients at early ages are
significantly higher because the pore structure in the cement matrix is more open. The moisture capacity and sink
are derived from age-dependent desorption isotherm. Prediction of a moisture sink due to the hydration process, iLe.
self-desiccation, is related to autogenous shrinkage, which may cause early-age cracking in high strength and high
performance concrete. The realistic models and finite element program developed in this study provide fairly good
results on the temperature and moisture distribution for early-age concrete and correlate very well with actual test
data.

Keywords : degree of hydration, temperature and moisture distribution, finite element program, age dependency
desorption isotherm, self-desiccation, early age cracking
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