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Measurement of adhesion force of fresh mortar for
self-compacting performance of fresh concrete

Sho Sato

ABSTRACT

Fresh concrete with a high water-cement ratio that enhances economic efficiency has
low viscosity. Therefore, the separation of the mortar and the coarse aggregate increases
the contact friction between the coarse aggregates and has lower self-compacting
performance. In particular, when passing through the obstacles, only the mortar flows
first. The factors that separate the coarse aggregate from the fresh mortar are a
combination of deformation of the mortar and slippage between the mortar and the
coarse aggregate. Therefore, in order to evaluate the separation resistance of the fresh
mortar and the coarse aggregate, it is appropriate to measure the adhesive force, which
is the peel resistance of the adhesive that is deformed with respect to the phase-relative
movement direction of the fresh mortar and the coarse aggregate.

In this study, the viscosity of fresh mortar was used as two components, degree of
viscosity and adhesive force. Degree of viscosity is the flow resistance in mortar, and
adhesive force stabilizes the solid-liquid interface and mitigates the peeling of coarse
aggregate and mortar, thereby imparting deformation integrity. The adhesive force can
improve the separation resistance of the coarse aggregate without lowering the fluidity.
And mortar of composition that is advantageous for self-compacting performance can be
designed by measuring the adhesive force of the fresh mortar. Therefor adhesive force
of fresh mortar was measured by measuring the resistance when the rotor and mortar
peeled off by applying rotational viscometer that can easily quantify the viscosity.

In the peeling test by rotational viscometer, it was found that the degree of adhesion to
the rotor was greatly affected. Therefore, the degree of adhesion was secured by rotating
at 1.0 rpm for 300 seconds. After that, the adhesive force of the fresh mortar was
measured by causing peeling by increasing the rotation speed. Then, the peeling
strength depends on the peeling speed, and the effect of applying the adhesive force by
viscosity modify agent was confirmed at a rotation speed of 10 rpm or more. It was also
confirmed that VMA improved the adhesive force of fresh mortar at the peel strength at
a rotation speed of 100 rpm. And it was obtained that the effect of mitigating the
separation of the coarse aggregate due to the high adhesive force may be highly effective
at a high flow speed. If higher rotation speeds can be measured, it can be to measure
peel strength, which is dominated by adhesive force. It was also shown that the funnel



flow rate ratio Rm obtained by the mortar funnel test has a high correlation with the
adhesive force and degree of viscosity at high rotation speed.

In the gap passage test of fresh concrete, the high peel strength and degree of viscosity
by VMA improved the self-compacting performance. On the other hand, there were
similar formulations in which the peel strength and degree of viscosity, but the self-
compacting performance was significantly different. However, when comparing the
concrete surfaces after the gap passage test, it was confirmed that there was a difference
in the integrated fluidity of the fresh mortar and the coarse aggregate.



