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Autogenous Shrinkage Behavior of Ultra-High-Strength Concrete
with Expansive Additive and Shrinkage-Reducing Admixture

Abstract

Autogenous shrinkage in ultra-high-strength concrete occurs in the early stages of the curing process with resistant stresses coming from the
reinforcement bars. It is thought that these cracks are initiated by the stress caused by hydration heat in the concrete. Allowances for weakening
of the ultra-high strength concrete due to the cracks caused by these internal stresses have to be made in order to guarantee certain levels of
durability, usability, and quake- resistance. In this report, we examine the effect of adding expansive additives and shrinkage-reducing
admixtures in reducing crack formation during curing. Size of specimens, existence of expansive additives and shrinkage-reducing admixtures
were selected as the variable parameters for the tests. The tests, using actual sized column specimens, were carried out in summer and winter to
compare the difference of the results on mechanical properties and autogenous shrinkage behaviors. The following findings were obtained:

1) In the specimens without reinforcement bars, the autogenous shrinkage strain becomes larger as the size of the specimens increase. The effects
of the expansive additives and shrinkage-reducing admixtures were independent of the size of specimens.

2) The autogenous shrinkage strain and the internal stresses were decreased by adding expansive additives.

3) By using expansive additives and shrinkage-reducing admixtures at the same time, the autogenous shrinkage strain became smaller, and the
internal stresses were decreased (especially for the first 24 hours of the curing process).

4) Horizontal penetration cracks reaching to the specimen surfaces occurred at the center section in the specimens without additives and
admixtures, but in the actual sized RC column specimens with expansion additives, the cracks only occurred internally.

5) Cracks caused by internal stresses were observed more often in summer than in winter, and the period during which the cracks were initiated
was shorter in summer than in winter.
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