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This is an interesting paper in that it reports the
occurrence of alkali—silica reaction (ASR) and the formation
of secondary ettringite in concrete prisms stored at 38 °C
and high humidity. To the best of my knowledge, this is the
first report of the occurrence of secondary ettringite in
concrete prisms made with an alkali-silica reactive aggre-
gate cured in the laboratory at 38 °C. Lawrence [1] reported
that 75 °C was the lowest curing temperature at which
expansion due to delayed ettringite formation was reported.
However, alkali-silica reaction and delayed ettringite
formation are frequently associated in field concretes [2,3]

and has also been reported in laboratory steam-cured
concrete [3].

The cement used by Owsiak would be classed as a Type |
ASTM cement. Scheetz et al. [4] concluded that based on
current observations, delayed ettringite should not be a
problem in concrete made with cements with typical chemical
and mineralogical characteristics of Type I or II cements. On
this basis, it is surprising that large amounts of ettringite were
observed in the mortar bars made with granite aggregate.

The expansion curve shown in Fig. 2 of the paper does
not exhibit the characteristic signature curve associated with
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Fig. 1. Expansion curve from Fig. 2 of Owsiak’s paper. The dotted portion of the curve shows what a typical expansion curve of concrete affected by a slowly

expanding alkali-silica reaction would look like.
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Fig. 2. Expansion curve from Fig. 2 of Owsiak’s paper, replotted using the square root of time in months for the x-axis instead of time in months. The rates of

expansion were obtained from the slopes of the three sections of the graph.

expansion of concrete, made with slowly expanding
aggregates, such as granite, and subjected to accelerated
curing in the laboratory. A typical expansion curve would
show an initiation period of a few months, followed by a
period when most of the expansion occurs. This might last
between 1 and 2 years. Thereafter, the curve would flatten
out. A dotted expansion curve, which would be character-
istic of concrete affected by alkali—silica reaction, is
superimposed on Fig. 2 of the above paper in Fig. 1.

An expansion curve can be linearized by plotting
expansion against storage time expressed as the square
root of time (Fig. 2). The graph can be divided into three
portions: The first portion, lasting about 9 months, is the
initiation period, with a rate of expansion of 6x10>%/
month"?. This is followed by the main expansive phase of
the alkali-silica reaction, with a rate of 40x10 %/
month'?. The third phase has a rate of expansion of
440x 10 %/month"?. The latter phase is not character-
istic of concrete affected by alkali-silica reaction. This
phase probably represents expansion due to delayed
ettringite formation, which would lead to the formation
of the large amount of ettringite that was observed in the
concrete by the author. Assuming that this hypothesis is

correct, it is evident that alkali-silica reaction preceded
secondary ettringite formation. In an unpublished report,
the present author also concluded that, in a case of field
concrete, exhibiting evidence of both alkali-silica reaction
and delayed ettringite formation, alkali-silica reaction
occurred before delayed ettringite formation.
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