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Clarification of internal swelling reaction mechanism from the viewpoint of
fracture mechanics and proposition of assessment methodology of structural
performance
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In this study, the expansion behavior, changes in mechanical properties of
concrete, changes in adhesion properties of reinforcing bars, and changes in structural performance
at the RC member level inherent in the internal expansion reactions ASR (alkali-silica reaction) and

DEF (delayed ettringite formation) of concrete were evaluated through experimental and analytical
studies.
As a result, we proposed that the spatio-temporal distribution of the expansion phase has a
significant influence on the macroscopic expansion behavior in the expansion anisotropy of ASR and
DEF. A systematic mechanism of mechanical property degradation applicable to both mechanical and
expansion cracks was proposed. Conducted an international joint research project between Japan and
France to obtain the world"s first experimental data on adhesion degradation of steel bars due to
expansion and proposed a mechanism for this degradation.
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