Objectives Experimental results

Swelling properties of MX-80 bentonite materials for Andra's repository engineered barriers
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Beacon Initial Workshop -Kaunas, Lithuania -19 -20 th June 2017  What is the effect of concrete water on the swelling properties ?

• Low-pH concrete formulated at CEA to limit impact on bentonite properties  What is the representative volume element to assess swelling properties of bentonite in granular form ?

 Is there an hydraulic performance loss due to potential chemical interaction at boundaries (concrete liners) ? Effect on macroscopic mechanical response ?

 What is the extent of local heterogeneities ? Do they resorb through time ?

 Some questions :

In a nutshell :  There is an hydraulic performance loss (×10 in present study) due to hydration with ordinary concrete porewater, and the formulated low-pH concrete is effective in solving this issue. Mechanical effects are small for large sample volumes. 
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•Q

  Swelling pressure characterized on small samples (1 pellet) and medium sized (~18 pellets) saturated with : -Site water from Meuse-Haute Marne URL borehole -Ordinary concrete synthetic pore water -Low pH concrete synthetic pore water • Sample diam. 1m, height 1m • 1D hydration w/ synthetic site water • 65 local sensors : 30 radial force and TH, What are the resulting transport properties ? • Method : ₋ Annular hydration of a larger size sample (~18 pellets) of representative density with ordinary concrete water ₋ Axial permeability test at saturation with site water Much lower swelling pressure at saturation  Strong reserves on the long-term swelling pressure stability  Much better behaviour with low-pH concrete water  Decreasing effect with sample size ? Identical swelling pressures reached for radial vs. axial hydration  Hydraulic conductivity ≈×10  Hypothesis : existence of a small sized region with reduced hydraulic properties ₋ Consistent with dependence to the sample volume ₋ Slower transport of responsible species ? ₋ Maybe a shortcut for water transport !

•

  Local pressure heterogeneities ≈20% • Low pressure consistent with low RH area • Pressure still increasing > 600 days  Local pressure heterogeneities do not seem to resorb at short to medium time scales, but...  Is saturation really reached ? Resaturation of a smaller sample at 1 then 45 bar (insitu pressure) injection shows no sign of local rehomogenization Uncertainties on the effect of sample size on macroscopic response. What is the effect of friction at walls ?  Local pressure heterogeneities are of order 20% and do not show signs of short term decreaseSwelling kinetics obviously depend on sample thickness  Sample diameter seems to play a role : effect of friction at the cell boundaries ?  Local radial pressure more consistent ₋ Swelling kinetics as a function of sample dimensions Dry density