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The excavation of the underground works produce the development of cracks and fractures in the rock that
will modify the hydraulic properties of the soil creating preferred zones for gas and water flows. It appears
essential to evaluate accurately the area of the excavation damaged zones around cylindrical excavations
such as galleries, sealing sections in tunnels or shafts, and their evolution in porous media. This point is a
crucial issue in the field of underground waste storage. In this goal, as part of a research programme in
Mont-Terri HG-A, experiment has been started in 2005 and will be ended 4 years later (Marshall et al.
2006). The aim of this experience was to estimate the extension of Damage zone and it evolution due to
gas injection.The different main steps of this experience are:

• Microtunel excavation in a overconsolidated claystone formation and site characterisation

• Backfill and seal emplacement

• Saturation phase

• Water injection

• Gas injection

This in situ experiment is coupled with complementary laboratory program (two phase flow parameters,
gas/water permeability). The rock formation was fully instrumented (Figure 1).

In order to estimate the ability of our numerical model to predict EDZ and an initial state before gas
injection, we will simulate the drilling of the micro-tunnel and the consolidation part. For that, a fully
coupled Hydro-mechanical model using a classical softening Drücker-Prager model has been used.
Parametric study will be done in order to understand the goal of each parameter.

Figure 1: Micro-tunnel with the three sections: liner (red), sealing (green), test (grey).
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In a second part, as it is well known that localization effects can appear and that results can depend strongly
on numerical choices as size and orientation of the mesh, a regularized model will be used. This model, is
a classical extension of second gradient formulations (Fernandes et al. 2008) and is dedicated of HM
modeling of softening rock material.

Comparison with experimental results (Figure 2) will be done and analysed. This work is realised within
the scope of the European project FORGE.
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Figure 2: Pore pressure evolution around micro-tunnel.


