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Long-Term Stress-Strain Behavior of Cement-Matrix Composites by
Micromechanics Approach
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Abstract

A micromechanics approach is proposed to predict long-term stress-strain curves of
cement-matrix composites. Two cement bonders, cement paste and fly ash cement, were
chosen to be the matrix, and three fine sands with 29%, 38%, and 49% by volume were used
as the inclusion. Among them, nine material ages with 7 days, 14 days, 28 days, 2 months, 3
months, 6 months, 9 months, and 18 months were investigated. Results show that a
four-parameter model with k,(t), k,(t), n,(t) and #7,(t) in terms of material age t is
able to simulate the long-term stress-strain curves of cement binders. According to the
simulated behavior of cement binders, theoretical calculations based on the inclusion theory
and the secant moduli method for the mechanical behavior of cement-matrix composites are
obtained. Comparisons between theoretical stress-strain curves and experimental curves of
cement-matrix composites show that the agreements are in an acceptable range.
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