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Abstract:
The formation of an EDZ (excavation disturbed zone) is a phenomenon that occurs in the most rock masses as a consequence of underground excavation. The EDZ appears as an area around the underground openings where geotechnical and hydrogeological properties are altered. This is of particular interest in the context of host suitable for nuclear waste disposal. Typically, these rocks are characterised by a very low hydraulic conductivity which may increase by several orders of magnitude in the vicinity of underground openings. 
In this paper, we propose to study the EDZ along a borehole in the Opalinus Clay (Selfrac experiment at the Mont Terri Rock Laboratory – Bernier et al. 2004, Bossart et al. 2002). In this experiment, it was aimed to study the hydro-mechanical coupled effect of the EDZ along a borehole. A zone with higher axial transmissivity along the borehole is expected to be formed after drilling as a result of stress release and stress redistribution. In Selfrac experiment a dilatometer probe is combined with two inflatable packers and installed in a newly drilled borehole as shown on figure 1. The dilatometer is positioned at the lowest part of the multipacker system. Pressure in the dilatometer probe increases step by step during the experiment. For each step, active hydraulic tests are carried out in the deepest interval (I1). Pressure reactions are then observed in the interval test itself as well as in the intervals above the dilatometer (I2). This experiment clearly shows that the pressure changes are transmitted through the EDZ along the borehole. And as a consequence, the hydraulic conductivity of the EDZ evolves. Then it is assumed that the hydraulic conductivity of the EDZ can be controllable as a function of the inflation pressure of the dilatometer (Bühler 2005).
The objective of this study is to model these modifications of the hydraulic conductivity in EDZ along borehole. More exactly, it concerns the improvement of finite element modelling of strain localization, with hydromechanical coupling by taking into account the permeability evolution with strain modifications. The permeability evolution is derived from a strain cubic law at macroscopic scale (Liu et al. 1999, Snow 1965). The first results on the Selfrac experiment show that this phenomenological approach permits to reproduce the decrease of the hydraulic conductivity in the EDZ with the dilatometer pressure increase observed in situ.
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Figure 1: Experiment layout long term dilatometer experiment
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