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Molecular dynamics simulation of hydrated calcium silicate
in a large temperature difference environment
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Abstract

Focusing on the mechanical properties of cement stabilized recycled aggregate materials in areas with large temperature differences,
studying the mechanical properties of the main hydration product, hydrated calcium silicate, at the nanoscale is helpful for
understanding and optimizing the microstructure and macroscopic properties. This article uses Materials Studio software to construct
unit cell models of hydrated calcium silicate with different water to silicon ratios, and uses the Clayff force field to simulate the
interactions between atoms, conducting molecular dynamics simulations of the mechanical properties of these substances. The
calculation results show that the crystal volume of hydrated calcium silicate gradually increases and the density gradually decreases
at three different temperatures (low temperature (-20 °C ), normal temperature (25 °C ), and high temperature (39 °C )). Among
them, the crystal volume and density of hydrated calcium silicate and ettringite change greatly with increasing temperature, while the
volume, shear, and Young’s modulus gradually decrease with increasing crystal volume, and their variation patterns are consistent
with the changes in crystal cell size and density.
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