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Change of Flowability of Self-Compacting Concrete due to Pumping
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ABSTRACT
In recent years, pumping is used for large scale constructions. However, there have
been many reports on the change flowability of self-compacting concrete due to pumping
and it may cause a problem. The cause of the problem has not been clarified and it
may be the obstacles against the common use of the concrete.
The purpose of this study is to clarify the cause of the change of the flowability of
self-compacting concrete due to pumping.
The author made three hypotheses on the cause. Hypothesis 1: The increase of the free
water due to pumping. The increased free water may reduce the viscosity. And the
dispersed cement particles may reduces the effectiveness of the superplasticizer and it
results in the decrease of the deformability. Hypothesis 2: Change of classification and
coexistence of the dispersion and repulsion by superplasticizer due to the
pressure of pumping. The share of dispersing can be increased and that of repulsion
may be redused That may result in the reduction of viscosity and deformability.
Hypothesis 3: Structural change of superplasticizer. Side chain of the
superplasticizer may be shortened due to the pressure of pumping. That may result in
the reduction of the deformability and viscosity due to the reduction of the friction by
the sidechain of the superplasticizer.
Concrete and mortar subjected to pumping were tested to verify the hypothesis. The
states of the concrete and mortar were compared between before and after the pumping.
Ion concentration, BET relative surface area of the cement pasts and the absorption of
superplasticizer were measured. As the result, there was no change found in the
values. It is certain that the dispersion and coagulation of the cement particles cannot
be changed due to pumping. Hypothesis 1 and 2 were abandoned.
It is possible that the structure of the superplasticizer can be changed due to pumping

and that the flowability can be changed.



