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Mechanism of Bearing Effect by Entrained Air Bubbles in Fresh Concrete

Haruka ONISHI

ABSTRACT

One of the reasons for making self-compacting concrete (SCC) difficult may be higher cost
approximately twice as the ordinary concrete. Currently, self-compacting performance and segregation
of fresh concrete are prevented by high unit cement content and dosage water-reducing agent. “Air-
enhanced Self-compacting Concrete (air-SCC)” has been developed by making use of bearing effect
of fine entrained air bubbles in fresh concrete in order to make SCC a standard concrete. However,
bearing effect of fine air bubbles has been verified indirectly.

The purpose of this study is to verify the bearing effect by fine air bubbles on self-compacting
performance of fresh concrete by measuring it directly. It is assumed that a fine air bubble may
maintain its volume even subject to compressive stress and it may work as a bearing effect. The shear-
test of fresh mortar was carried out and the shear strength at which the specimen started deforming
was obtained.

As a result of the test, the shear strength of fresh mortar with higher amount of finer air- bubbles
with the diameter of less than 1000 um was lower. The shear strength of fresh mortar with no finer air
bubbles was similar to that without entrained air. In addition, the strain of fresh mortar subject to
compressive stress remained partially after re-loading. It is possible that the entrained air bubbles can
survive even subject to compression.

The author defined the relative stiffness of entrained air bubbles as the ratio of the residual air
volume to the residual strain of the mortar after re-loading. Three was a high correlation between the
relative average surface area of entrained air bubbles and the relative stiffness of the air bubbles at the
maximum compressive stress of the mortar of 0.20 MPa. It is possible that finer entrained may have
higher stiffness subject to compression and the bearing effect may be verified..

On the other hand, there was no correlation at the maximum compressive of 0.35 MPa. It is possible
that all the sir bubbles shrunk and did not work as a bearing due to such high pressure.

Also, the effect of cellulose ether-type of viscosity modifying agent (VMA) on maintaining the
volume of entrained air subject to compression. It was especially verified with the mortar with no-fine

entrained air bubbles.
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