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Topic: Influence of mineral admixtures on the diffusivity of cement pastes.

Context and objectives:

The aim of this research work is to study experimentally and numerically (with the CEMHYD3D model developped at NIST, USA) the influence of mineral admixtures on the diffusivity of cement pastes.

In a first step, the influence of the Particle Size Distribution (PSD) of inert or poorly reactive fillers on the capillary pore space distribution will be studied with cement pastes containing variable solid concentrations leading to percolated or non-percolated capillary networks. This first phase of the study will be carried out both on a numerical (with CEMHYD3D) and an experimental (mercury intrusion porositmetry, laser granulometry) levels, the aim being to specify if the presence of inclusions into the paste can modify the capillary pore space connectivity in comparison to neat cement pastes of same porosity.

In a second step, by choosing the appropriate granulometry allowing to eliminate the previous effects, pozzolanic mineral admixtures will be incorporated into cement pastes of variable composition. The diffusivity of cement pastes of same porosity, but different composition (with or without mineral admixtures), will then be compared in order to identify the influence of the formation of pozzolanic C-S-H on the diffusivity of these materials. This work will once again be both experimental (contribution to the developpmeent of a test allowing to mesure diffusion coefficient of pastes) and numerical (computation of diffusivity with random walkers and/or by electric analogy).
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