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Prediction of Elastic Modulus of Hardened Cement Pastes
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Abstract: The theory of micro-mechanics of composite materials and three dimensional microstructure mod-
el were used to develop a multi-phase model of micro-mechanics which is capable of simulating the elastic
properties of cement pastes. The hydrated products, unhydrated cement and water(in capillary pores) in
the cement paste are seen as matrix, inclusion and equivalent medium respectively. The evolution of elastic
properties in the hydration process was calculated at different water-cement ratio. The parameters of the
proposed model are the mineral composition and the intrinsic properties of the constituent components of
cement pastes. Compared with the experimental results, this model can be used to predict the elastic prop-
erties of cement paste.
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Fig. 2 micro-mechanical model of cement paste
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Table 1 Elastic properties of cement paste constituents

Composition K/GPa G/GPa E/GPa v
C, St 105. 20 44. 80 117.6 0.314
C, S 116. 67 53. 84 140.0 0. 300
C, Al 133.33 61.53 160.0 0. 300

C,AF"™ 104. 17 48.07 125.0 0. 300
HO7 2.20 0 0 0. 500
C-S-HM 13. 89 10. 42 25.0 0. 200
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Fig. 3 Elastic modulus and Poisson’s ratio of cement paste during hydration
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Fig. 4 Elastic modulus and Poisson’s ratio of cement paste at different water-cement ratio
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