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Discussion

 

Reply to discussion of the paper “Effect of aggregate particle 
size and composition on expansion of mortar bars 

due to delayed ettringite formation”
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We thank Dr. G.M. Idorn for his comments on our paper
[1]. The observation that deleterious expansion only oc-
curred in our tests when quartz was used as aggregate in the
mortar bars subjected to excessive heat curing might sug-
gest that the deterioration of concrete subjected to curing at
excessive temperature was due to the use of quartz aggre-
gate rather than to the composition of the cement. However,
other research [2] showed that, even in mortar bars made
with quartz aggregate, deleterious expansion only occurred
when ASTM type III (high early strength) cement was used.

In a recent publication [3] we examined the role of ce-
ment composition on the expansion of mortar bars cured in
the same way as those in the earlier publication. In this re-
search, to minimize the number of variables, the SO
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 con-
tent of the cements was kept constant at 4.5%, which is the
average value of North American type III cements. Signifi-
cant expansions were only observed in the tests in which ce-
ments with high C
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A contents were used. There appeared to
be a pessimum C
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A content of about 10% leading to maxi-
mum expansion (Fig. 1).

Expansions also were observed to increase with in-
creases in the alkali content of the cements. This research
confirms that of many other authors who showed that ex-
pansion of mortar, or concrete, due to delayed ettringite for-
mation, was strongly dependent on the composition of the
cement. Therefore we cannot agree with Dr. Idorn’s postu-
late that “the findings of our research do not justify obliga-
tions for the cement industry to develop new cement types
which can prevent deleterious expansions in incorrectly
steam-cured concrete,” and we think that having read our
second paper [3], he will agree with us.

We appreciate Dr. Idorn’s recommendation that we
should apply lengthwise thin-sectioning to the mortar bars
to obtain additional information on the extent of microcrack-

ing and on the distribution of ettringite in the cracks and in
the cement paste. This technique will be used in future in-
vestigations. However, mapping cracks and the spatial dis-
tribution of ettringite in the mortar lay outside the scope of
the investigation under discussion. We are currently devel-
oping a nondestructive method for mapping cracks in the
mortar bars using a nuclear magnetic resonance imaging
technique that shows considerable promise.
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Fig. 1. Correlation between C3A contents of cements and the rates of
expansion of mortar bars subjected to accelerated heat curing [3].
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