Concrete heat of hydration — Issues with use of C766 for Australian cements, use of
multidimensional thermal modelling and value of using of cooling pipes.
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Concrete’s heat of hydration can cause wide restraint cracks, delayed ettringite formation
and low strength. UK’s CIRIA C766 is commonly used to generate adiabatic temperature
rise for a concrete mix but this can lead to large errors as Australian cements can be quite
different to UK’s. Serious errors also arise if a CIRIA 766 maximum adiabatic temperature
for one mix is manipulated to provide the temperature rise for a similar mix but the shape
of the curve is ignored.

Unidimensional heat flow analysis used for walls and slabs will also give serious error for
shapes where heat flows 2 or 3 directions. Multidimensional modelling for such elements
can be important.

In Australia’s warm climate achieving the desired low concrete placement temperature can
be problematic. Historically contractors have been reluctant to use cooling pipes because
of a lack of familiarity. However, with increasing awareness of the need to keep curing
temperatures down specifications are forcing acceptance of the use of cooling pipes and
2D/3D modelling.

The paper compares the authors experience of adiabatic temperature using Australian cements to data
provided in CIRIA C766. Element shape, size and the shape of the adiabatic curve are discussed in
detail. A comparison of thermal modelling using 1D, 2D or 3D approaches is presented. The
effectiveness of using cooling pipes and modelling for T-Roff beams and thick multidimensional shapes

are discussed.



