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Multi-scale poromechanics of structural concrete with the expansion of crystal
or amorphous products

Takahashi, Yuya
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A computational scheme has been developed to evaluate the risk of crack
propagation and the change in structural performance of reinforced concrete structures, where
expansion and stress occur due to the formation of crystalline/amorphous materials. For expansion
due to alkali-silica reaction (ASR), a computational model was developed to account for
time-dependent changes in the physical properties of ASR gel products, and the applicability of the
poro-mechanics model was extended to crystalline expansion by modeling the expansive additive
reaction and delayed ettringite formation reaction. Using the developed scheme, the remaining life
of a real road bridge structure with the combination of various material deteriorations and fatigue
was quantitatively evaluated, and it was also shown that it is possible to predict disintegration on

the upper surface of slabs, which has been attracting increasing attention in recent years.
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