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Increase in adhesion force of fresh concrete
mixed with carbonated water

Jinya MUKAI

ABSTRACT
Fresh concrete with a high water to cement ratio for reducing material cost may not have the required level
of self-compacting performance because its low viscosity may cause the segregation between mortar and
coarse aggregate particles when flowing through obstacle resulting in the contact friction and leading to the
blockage. In order to make self-compacting concrete a standard one, technologies are necessary for
reducing the unit cement content and increasing the water to cement ratio while maintaining the level of self-
compacting performance.

The objective of this study is to increase the viscosity of the mortar phase of fresh
concrete with a higher water to cement ratio to reach the level of the higher viscosity of the self-
compacting concrete with high powder volume by mixing with carbonated water., The final goal
of this research is to develop an economical technology for imparting self-compacting
performance.

The viscosity and the out-of-plane and in-plane adhesive forces were set up as the
indices for the viscosities that governs the self-compacting performance of fresh concrete. The
effect of mixing with carbonated water on the increase in viscosity of fresh mortar was investigated.
It was assumed that calcium carbonate was formed from calcium hydroxide generated from the
hydration reaction of cement by mixing with carbonated water, and that this affected the properties
of the fresh mortar. Thermal analysis confirmed that calcium carbonate was formed by mixing with
carbonated water.

Among the viscosities of fresh mortar, the dose of the thickener improved the viscosity
and in-plane adhesion in particular, while mixing with carbonated water improved the out-of-plane
adhesion. Furthermore, the combination of the dose of thickener and carbonated water increased
to the level of out-of-plane adhesion values that could not be achieved with the dose of the
thickener. This value was equivalent to that of the mortar phase of powdered self-compacting
concrete with the water to cement ratio of 35%. This means that the level of self-compacting
performance with high powder content can be achieved while keeping the same level of aggregate
content as that of the ordinary concrete.

In the next step to this study, the effect of each of the factors in this study may be unified

for the self-compacting performance of fresh concrete.



