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Micromechanics-based evaluation of diffusivity and permeability of
concrete containing silica fume
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ABSTRACT

Silica fume influences concrete diffusivity and permeability as well as strength by densifying the
microstructure of the interfacial transition zone (ITZ) of high strength concrete, by reducing the
capillary porosity of cement paste and by producing less diffusible and permeable pozzolanic CSH
gel than CSH gel of conventional cement hydration. This paper presents a procedure to predict the
chloride ion diffusivity and water permeability of the high strength concrete containing silica fume.
Water binder ratio, silica fume addition, degree of hydration and volume fraction of aggregates are
considered as the major factors influencing concrete diffusivity and permeability in the procedure.
Analytical results using the procedure are shown and verified with other data.
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