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Pore structure model of cement hydrates based on hydration and changes in the particle size of
constituent phases

Abstract

The ongoing shift to performance-oriented design has allowed more freedom of material
selection and proportioning according to the performance requirements of structures. In addition, the use
of industrial byproducts as supplementary cementing materials (SCMs) has been increasing as waste
disposal and reduction of CO2 emissions become increasingly important. Amid such changes in the
environment for cementitious materials, contractors are required to select appropriate materials, and
understand their effect on the performance of the concrete over time, including workability, strength
development, and long-term durability.

With this as a background, this paper attempts to formulate a model that explains the formation
process of pore structures in neat cement pastes comprising various cements and SCMs based on
hydration and phase composition. The author has developed various models for predicting the behavior
of cement hydrates including mechanical properties and volume change, in consideration of the pore
structure model and the water content model. Furthermore, the various properties of the hardened
cement paste were measured and compared with calculated results from the proposed model to
investigate its applicability.
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