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“This paper investigates the effect of low confining pressure on transport
properties of cement-based materials and establishes if it can be used to study the
influence of microcracks on transport.” A& SLAHF R 69 & A& B & 3t K A #6812 fir bk
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Effect of confining pressure and microcracks
on mass transport properties of concrete

Z. Wu*, H. S. Wong and N. R. Buenfeld

This paper investigates the effect of low confining pressure on transport properties of cement
based materials and establishes if it can be used to study the influence of microcracks on
transport. Oxygen diffusivity and permeability of paste and concrete (w/c ratios: 0-35 and 0-50;
curing ages: 3 and 28 days) were measured at increasing confining pressures up to 1:9 MPa (4-
8% of 3 day compressive strength). Before transport testing, samples were subjected to gentle
stepwise drying at 21°C or severe oven drying at 105°C to induce microcracking. Microcracks
were quantified using fluorescence microscopy and image analysis. Permeability decreased
significantly with increasing confining pressure and this was more significant for samples with a
greater degree of microcracking. Image analysis shows that microcracks undergo partial closure
when confined, but the total accessible porosity was not significantly affected. Implications of
these results with respect to the influence of microcracks on transport properties are discussed.
Diffusivity, Transport properties, Confining pressure, Durability, Cement-based materials
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