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Change in Flowability of Self-Compacting Concrete due to External Force

Jiro Sakue

Abstract

The change in the flowability of self-compacting concrete due to pumping has become
one problem related to the construction of the concrete. Flowability improves or falls
adversely. It is a premise that self-compacting concrete fills up formwork only for action
of gravity. Therefore a flowability change may disturb execution. However, it has been
reported that various change in the flowability, but the mechanism responsible for this
phenomenon was unknown. It is because change in flowability is different by a pumping
condition.

The purpose of this research is to clarify the mechanism of the change in the flowability
of SCC due to pumping. Above all, the author performed mechanism elucidation of a
flowability fall. First, the authors established the method to generate the stress in the
mortar due to pumping in the laboratory because the sampling of the concrete in the real
construction site is very laborious. The authors assumed both compressive and shear
stress generated in the mortar due to pumping. Compressive stress was applied to the
mortar due to pressurizing bleeding vessel. And re-mixing after the mixing was done for
the shear stress. It was verified that the change in flowability can be reappeared by
applying these two types of force. As it turned out

Assuming that the cement particle disperses has an effect on fall in flowability due to
action of compressive stress and shearing stress. The chemical analysis was carried
out to prove the hypothesis. Specific surface area and the adsorption amount of the
superplasticizer were measured. Also, the compressive strength was tested. As a
result, compressive strength, adsorption amount of the superplasticizer and specific
surface area increased. Therefore, the possibility that a cement particle dispersed was
provided. And, from amount of adsorption and relations of specific surface area of
superplasticizer, a fall of adsorption amount of the superplasticizer per unit surface area
concluded it to be mechanism of a flowability fall.

The author performed a pumping experiment. As a result compressive strength and
amount of adsorption of superplasticizer increased. It was found that a cement particle
disperses in pumping same as reappearance.
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