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Abstract

Self-compacting concrete (SCC) offers rational and fast casting process
since it merely has to be poured, or pumped, into the formwork without any
compaction work needed. But this can be at the cost of high form pressure.
However, reported results show that SCC can act thixotropically, i.e., build up
a structure at rest, and this can reduce the form pressure considerably. Thus,
in order to utilise the favourable possibilities to increase effectiveness without
risking form collapses, the need arises for deeper and broader understanding of
the mechanisms behind this thixotropic behaviour.

Methodologies have been developed for the characterisation and
measurement of the structural build-up at rest, both for the fluid (micro
mortar) phase and the concrete itself. Hypotheses state that thixotropic
mechanisms originate within the colloidal domain and, thus, motivate studies
on the fluid phase comprising this domain. The stress-strain methodology
is based on the hypothesis stating that the magnitude of the structure is
represented by the maximum elastic stress the fresh material can withstand
before the structure breaks. An instrumented steel tube is used to simulate
various casting heights and rates.

Results show that both micro mortar and SCC are thixotropic and this
behaviour is influenced by every measure taken influencing the interparticle
colloidal forces. The time-dependent structural build-up of SCC is a function of
an irreversible structure (slump-loss) and a reversible, thixotropic structure.

There is apparently a threshold value of the structural build-up necessary
to reach before obtaining any significant form pressure reduction. Housing
SCC´s, with W/C = 0.58, show low degree of structural build-up and pressure
decrease while civil engineering SCC´s can show the opposite, but this often at
the cost of slump-loss.

Recommendations are presented and for the nearest future, suggesting a
conservatism regarding design of formwork systems when SCC is used. If the
behaviour of a SCC is known it should be used to optimise the formwork. If not,
calculating with hydrostatic pressure should be done or the knowledge missing
should be gained by using this methodology. A third option is given and this is
to monitor the form pressure in real time using sensors.
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