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The Development of Multi-Scale-Mechanical Model Considering Hydration and
Deterioration Process of Cementitious Material
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In this study, the experimental and analytical studies were carried out to
develop multi-scale mechanical model representing the change in mechanical behaviors before and
after material deterioration of cementitious materials. As a result, the optimum pretreatment method

for identifying mechanical behaviors of cementitious material was established and the change in
mechanical behaviors corresponding to the transformation of solid phase due to Ca leaching was
clarified. In addition, the numerical simulation system introduced with thermodynamic phase
equilibrium calculation was developed. By this system, the transformation process of liquid-solid
phase of cementitious material due to chemical deteriorations can be simply reproduced. Furthermore,
the development of multi-phase model by 3D-RBSM that cementitious material can be described by
cement paste phase or mortar and aggregate phase was succeeded.
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