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ABSTRACT

This study aims at investigating the influence of local environmental conditions on
the degree of damage in existing ASR-damaged concrete structures and proposing a
method for predicting the future progress of ASR damage on the basis of the resulting
data. ASR damage was found to proceed rapidly after the number of annual freezing-
thawing cycles increased as a result of climate changes. It was also found that the
degree of deterioration in concrete depends on local conditions, such as temperature,
humidity, and the supply of water from the outside. A combination of the alkalinity of
extracted pore solution and residual expansion of concrete cores taken from the
structures as measured by the NBRI test provides a useful means of predicting the
future progress of ASR damage in concrete structures.

In connection with above, focusing on the alkali hydroxide in the pore solution,
experiments were conducted to clarify the minimum OH™ ion concentration required
to iniﬁate ASR. Mortar samples were produced using Pyrex glass and 2 types of
natural reactive aggregate and cured in sealed containers at 40°C and 100% relative
humidity. Some jon concentrations in the pore solution and the expansion ratio of the
sample for each maferial age were then measured. It was clarified that as
conventionally proposed, approx; 250mmol/l was appropriate for minimum OH™ ion
concentration and that caution was required when substituting glass cullet for
concrete aggregate for recycling purposes since the minimun OH™ ion concentration
of Pyrex glass was as low at 150mmol/l.

In addition to above, the characteristics of fry-ash concrete were investigated.
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