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Mixing procedure for entraining fine air bubbles
Into self-compacting concrete

Kotaro Morisaki

ABSTRACT

Self-compacting concrete has not been widely used. One of the reasons is that it is more
expensive than ordinary concrete. Conventional self-compacting concrete has self-
compacting performance by increasing the amount of cement for increasing viscosity
resulting in flowability through obstacle, and by dosing a high-range AE water reducing agent
for high dispersion of cement particles resulting in lower consistency. The amount of powder
(cement, etc.) of twice as that of the ordinary concrete results in an expensive concrete. To
solve this problem, a bubble-lubricated self-compacting concrete (air-SCC) has been
developed by replacing a portion of the cement in the concrete with fine air bubbles to reduce
the unit cement content while keeping the level of self-compacting performance. It was found
that microbubbles with the diameter of less than 500 um or less were effective in enhancing
the self-compacting property.

The objective of this study is to establish a method for entraining fine air bubbles with the
diameter of 500 um or less into mortar with viscosity agent by simply adjusting the mixing
procedure, by which the effect of entraining fine air bubbles and enhancing the stability of the
bubbles over time has been verified. For this purpose, the bubble size distribution of fresh
mortar was measured immediately after mixing and after 2 hours respectively, and the effect
by different mixing procedures were compared. The dividing mixing procedure was employed.
The total water was divided into 50 to 50. Water reducing admixture and air-entraining agent
was poured at the second mixing.

The longer duration of first mixing resulted in the lower share of fine bubbles and the smaller
air content. The longer duration of the second mixing resulted in the higher share of fine
bubbles and the larger air content. The mechanism of the effect by the longer duration of the
first mixing of lower viscosity of mortar was verified with the experiment of mortars with the
variety of viscosity subject to the variety of water to cement ratio.

A rational method with which the target air content can be obtained with high share of fine
bubbles was proposed by using the results of this study. It may contribute to increase the
number of ready-mixed concrete plants which can mix sir-enhanced self-compacting

concrete resulting in making self-compacting concrete a standard concrete.



