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(FEREERD) Global Multi-scale modeling of coupled inorganic, organic and

geo—environment
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(EXX) : This research proposed a numerical platform, which consists of multi-scale
material models based on cement chemistry, thermo-dynamics, geo-chemistry and
mechanics of cementitious materials. The platform enables us to predict structural
performances and condition of geo-environment by solving twenty governing equations. The
proposed method is a comprehensive and generalized method based on multi-scale and
multi-chemo-physics, it is recognized as highly innovative and advanced technology.

The proposed method is able to simulate the stabilization and leaching process of

hexavalent chromium from cement-solidified soil and bioremediation process of
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oil-contaminated soil. In addition, it can be used for assessment of long-term stability of CCS
facilities, ultra-long term durability design of nuclear waste barrier facilities and lifespan
simulation of underground structures. The above engineering applications contribute to

solve various problems toward a low-carbon society.
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