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Durability Mechanics of Cementitious Composites and Structural Performance under
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A multi-scale analysis system was developed to evaluate the structural
capacity, residual strength, and deformational properties of concrete structures subjected to
high-temperature heating associated with fires. A thermodynamic model to predict the loss of crystal

water from hardened cement hydrates was developed at several hundred degrees Celsius and the
accompanying changes in the micropore structure was quantified. By evaluating the water vapor
pressure rising in the structure under high-temperature heating, it mmde possible to predict the
time to start the explosive spalling-off of concrete and to analyze the structural performance after
the explosion using the framework of a multi-scale model. It was also found that depending on the
structural dimensions, the structural ductility may be improved by high temperature heating.
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