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Abstract

Concrete structures deteriorated by alkali-silica reaction (ASR) due to the use of highly reactive
aggregate were repaired/retrofitted in this study in the Noto district, Ishikawa Prefecture, and the
effect of repair/retrofitting was assessed. The geological and lithological characteristics of rocks for
concrete aggregate in this district were also examined, with their distributions being investigated, to
elucidate the lithological and mineralogical characteristics of aggregates used in existing concrete
structures, in relation to their alkali-silica reactivity. The author also conducted long-term monitoring
of bridges in service that underwent various retrofitting measures against ASR, to verify their effects.
Research has also been carried out in terms of the soundness degree and ASR deterioration degree of
bridges and aggregates contained therein, to investigate their relationship, thereby elucidating the
ASR-deterioration mechanism of concrete structures. Based on these findings, the author proposes
techniques for future maintenance of concrete structures. The author also investigated problems with
various ASR tests on concrete aggregate and indicated points to consider for preventing the
occurrence of future ASR. Now that the supply system of fly ash concrete has been established in
Hokuriku, the author points out that standardization of its use throughout the Noto district is highly
effective in reducing the risk of ASR deterioration when using aggregate from Hokuriku for a

structure to be built in a chloride-prone environment.
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