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Measurement of friction between solid particles in mortar as a factor of flowing

performance through obstacles of fresh concrete

Shota Fukuda

ABSTRACT

The shear strength of mortar is the most important factor of flowing performance through
obstacles of fresh concrete. It is difficult to measure it directly because it is subject to increase
due to normal stress generated between approaching coarse aggregate particles when fresh
concrete is to flow through obstacles. In this study, the one-sided shear testing apparatus in
the field of soil mechanics was applied in order to measure the shear strength of fresh mortar
in self-compacting concrete directly.

One-sided shear test has two test methods: drainage test and undrained test. Both test
methods considered. In this study, it is assumed that fresh concrete passes through the gap.
There was no drainage in fresh concrete when passing through the gap. Therefore, it was
judged as undrainage condition

As a result of the measurement using this one-sided shear test, the frictional force suddenly
increased at the start of horizontal loading at 0.03 mm / sec, and the frictional force suddenly
decreased at a certain point. When the water to cement ratio was changed, the initial peak
values differed, however the subsequent movements were almost the same. In this study,
The value obtained by subtracting the frictional force of the container itself from the peak of
the maximum static frictional force and dividing the value by the shear area was defined as
the “shear strength” of the fresh mortar.

Assuming the mortar in air-enhanced self-compacting concrete, the fine aggregate content
was fixed as 55% and the standard water to cement ratio was 45%. The shear strength of
the mortar increased in accordance with the increase of the normal stress, similar to the soil.
On the other hand, the shear strength without vertical external force was almost zero.

The shear strength reduced with the increase in water to cement ratio of 30% to 50%. A
suitable normal stress for the testing for practical SCC was estimated less than 300 kPa by
considering a relationship between the self-compacting performance test (Ranking R1 by

JSCE standard) and the shear strength of the mortar measured.



