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Diagnosis and prognosis of structure affected by internal swelling reactions
based on microstructural analysis
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The methods for dia?nosis and prognosis of concrete affected by Internal
Swelling Reactions (ISRs) such as alkali-silica reaction (ASR) and delayed ettringite formation
(DEF) have been investigated in this study. Firstly, the characteristics of microstructural damage
of aggregate and paste In the case of ASR and gap formation in the case of DEF were evaluated. Then
the model reflecting the microstructural damage was established and implemented in the numerical
analysis developed. In parallel, the testing method for predicting expansion of concrete was also
developed. As a result, expansive behavior of concrete block exposed to the field was fairly
simulated by combining the numerical analysis and laboratory test.
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