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Development of concrete with less bleeding and high compactability
Masayoshi YAMAMOTO
Abstract

The purpose of this study is to develop a concrete with less bleeding and high compactability, using
chemical admixtures. During construction process, concrete requires a vibration to perform high
compactability, it has high bleeding, in opposite. The contradictory level between bleeding and
compactability is according with the changes of water to powder ratio and superplasticizer in the mix
proportion. This research aims to propose a good workability and durable concrete with less bleeding
and without segregation. The concrete with water to powder ratio of 0.55 is used as a standard mix
proportion, and the quantity of superplasticizer and Cellulose viscosity agent are variously designed to
achieve the above objective.

At first, the experiment of mortar blended with various amount of Cellulose viscosity agent is done in
order to observe the critical amount for obtaining 0 % bleeding. Next, the experiment extends to observe
bleeding characteristic of mortar with only seperplasticizer and mortar with both superplasticizer and
critical amount of Cellulose viscosity agent.

Next, the experiment is done for observing the compactability and bleeding in a normal concrete. The
reference of compactability speed is measured by a device colled vibrating compactor for dam concrete
usage. The standard concrete with water to powder ratio of 0.55 is tested under the vibrating frequency
of 20 hertz and the result is shown at 5 seconds time consumption. The compactability speed of
concrete with adding various proportions of chemical admixtures is calculated by proportioning time
consumption with standard time at 5 seconds. The critical amount of Cellulose viscosity agent is fixed for
all concrete mix proportion.

By adding some certain amount of sperplasticizer, the bleeding ratio is decreased and the time
consumption for compaction is shortened. Only blending the dosage of seperplasticizer, bleeding ratio is
not decreased, in oppositr, bleeding ratio increases according to the increment of the dosage. On the
other hand, bleeding ratio is decrease sufficiently by adding the Cellulose viscosity agent, but
compacting times is much consumed.

Referred to the results of concrete adding both superplasticizer and Cellulose viscosity agent, the
bleeding ratio of concrete adding 5 % of surerplasticizer by cement weight is only 1/50 of bleeding ratio
of standard normal concrete with water to powder ratio 0.55. Only the time consumption for compaction
is observed as in a shortening behavior.

According to concrete with superplasticizer and Cellulose viscosity agent, the increment of
superplasticizer influences to boost cement particles dispersibility, and results more free water. However,
the viscosity agent can absorb all additional free water. Finally, the development of concrete with less
bleeding and high compactability is probable.



