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Analysis of Early-age Concrete Behavior considering Stress Relaxation
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ABSTRACT

In early-age concrete, volumetric deformations due to thermal expansion and moisture transfer
are restrained by various boundary conditions, and then restraint stresses occur in proportion to
developed stiffness. With increase of the age, these stresses are gradually relieved by significant
relaxation behavior of early-age concrete. Therefore, it is necessary to consider the stress
relaxation in order to analyze the behavior of early-age concrete more accurately.

In this paper, we propose a unified algorithm which combines a relaxation model with hydration
model, heat conduction model, micropore structure formation model, moisture diffusion model and
mechanical properties development model and develop a finite element program based on the
algorithm. The program is applied to evaluate stress development iI_’l a temperature—stress test
machine (TSTM) specimen and a massive concrete structure, and then validity of the program is
discussed and evaluated.
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