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A Study on the Hydration Ratio and Autogenous Shrinkage
of Low Water/Cement Ratio Paste

Cheol Hyeon

ABSTRACT

Autogenous shrinkage of concrete has been defined as decrease in volume due to hydration
cement, not due to other causes such as evaporation, temperature change and external load and so
on. For ordinary concretes, autogenous shrinkage is so little compared to the other deformations
that it has been dignored. It has recently been proved, however, that autogenous shrinkage
considerably increase with decrease in water to cement ratio. And it has been reported that
cracking can be caused by autogenous shrinkage, when high-strength concretes were used.

In this study, we propose an analytical system to represent autogenous shrinkage in cement
paste in order to control crack due to autogenous shrinkage. The system is composed with the
hydration model and pore structure model. Contrary to the usual assumption of uniform properties
in the hydration progress, the hydration model to refine Tomosawa’s represents the situation that
inner and outer products are made in cement paste. The pore structure model is based upon the
physical phenomenon of ion diffusion in cement paste and chemical phenomenon of hydration in
cement particle. The proposed model can predict the pore volume ratio and the pore structure in
cement paste under variable enviromental conditions satisfactorily.

The autogenous shrinkage prdiction system with regard to pore structure development and
hydration at early ages for different mix-proportions shows a reasonable agreement with the
experimental data.
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