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ABSTRACT

Self-compacting concrete (SCC) is characterized by high flowability and segregation
resistance. With the aid of these properties, SCC can be compacted into all corners of
a formwork without using an external source of vibration. Sri Lanka has been in the
back front of developing such a constructive material for the use of the local
construction industry. This research had focused on the development of SCC using
blended cement, which is enriched with limestone powder. Keeping in mind of the
properties and the availability of the materials and also the economic factors,
limestone powder along with the Ordinary Portland Cement were chosen as the major
powder constituents to impart the necessary properties in the concrete to make it self-
compactable. The design process in this research devised a novel technique; that is,
the process of developing the SCC essentially involved three concomitant stages. In
the first stage, paste mixes with relatively high flowability and apparently high
cohesiveness were found out using modified flow table test and apparent bleeding of
the pastes. The modified flow table test was carried out with some modifications to
suit the appropriateness of the tests to the objective of the research. In the second
stage, the selected pastes from the first stage were used to produce self-compacting
mortar mixes. V-funnel test and mortar blocking tests were carried out in this stage to
investigate the flowing ability and viscosity of the mixes. As a result of these tests,
optimum concentration of sand and high self-compactable mortar mixes were found
out. The concentration of coarse aggregate, which could be used in the initial mix
proportioning of the concrete, was found out through a supplementary research. Then
the derived mortar mixes were used in the third stage to check the self-compactability
of the concrete. U-box test and slump flow tests were performed at this stage to verify
the self-compactability characteristics of the concrete. Relatively lower rank SCC was
produced in this research. This research concluded that blended cement with limestone
powder, such as masonry cement, could be effectively used in producing SCC. Also
SCC was produced for limestone powder/OPC ratio equals 0.56. It is highly effective
to develop SCC by designing it through three connected stages; that is, by designing
the paste, mortar and finally the concrete. Further to this development, a novel
technique was discovered to quantitatively ascertain the resistance to segregation of
the concrete by using modified L-box test. The developed self-compacting concrete

was first put into this test and positive test results were obtained.
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