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With the objective of understanding the gas flow processes through clay barriers in schemes of radiaoactive
waste disposal, the Lasgit in situ experiment was planned and is currently in progress. The modelling of
the experiment will permit to better understand of the responses, to confirm hypothesis of mechanisms and
processes and to learn in order to design future experiments. The experiment and modelling activities are
included in the project FORGE (FP7).

The in situ large scale injection test Lasgit is currently being performed at the Aspö Hard Rock Laboratory
by SKB and BGS (Selling & Harrington, 2006). An schematic layout of the test is shown in figure 1a. The
deposition hole follows the KBS3 scheme. A copper canister is installed in the axe of the deposition hole,
surrounded by blocks of highly compacted MX-80 bentonite. A concrete plug is placed at the top of the
buffer. A metallic lid anchored to the surrounding host rock is included in order to prevent vertical
movements of the whole system during gas injection stages (high gas injection pressures are expected to
be reached). Hydration of the buffer material is achieved by injecting water through filter mats, two placed
at the rock walls and two at the interfaces between bentonite blocks. Water is also injected through the 12
canister filters. Gas injection stages are performed injecting gas to some of the canister injection filters.
Since the water pressure and the stresses (swelling pressure development) will be high during gas injection,
it is necessary to inject at high gas pressures. This implies mechanical couplings as gas penetrates after the
gas entry pressure is achieved and may produce deformations which in turn lead to permeability
increments.

A 3D hydro-mechanical numerical model of the test using CODE_BRIGHT (Olivella et al., 1996) is
presented. The domain considered for the modelling is shown in Figure 1b. The materials considered in
the simulation are the MX-80 bentonite blocks (cylinders and rings), the concrete plug. In addition the
horizontal interfaces between the bentonite blocks and the vertical interfaces corresponding to the host rock
and the canister walls contacts are considered different materials but the properties are similar to the ones
in the bentonite. Actually, this is done because interfaces are believed to be a potential preferential path
for gas migration through the buffer. The host rock and the canister are not included in the model due to
its high stiffness with respect to bentonite.

A constitutive model that considers non-linear elasticity and viscoplasticity based on BBM model (Alonso
et al, 1990) is adopted for the bentonite and the interfaces. An embedded fracture permeability model in
which permeability and retention curve depend on strains through a fracture aperture (Olivella & Alonso,
2008) is considered in the hydraulic problem. The following stages of the experiment are simulated:

– Construction of the isolation barrier inside the deposition hole,

– Hydration stage 1 in which the liquid pressure is increased at the Filter Mats and de canister Injection
Filters up to 1.5 MPa in an initial stage and up to 2.35 MPa in a second stage in order to saturate the
buffer,

– Hydraulic test 1,

– Gas injection test 1.

The simulation results will be compared to the experimental record of different variables: total stresses and
liquid pressure at the rock wall, at the canister wall, and at some points within the bentonite buffer. It will
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be interesting to try to explain if preferential paths develop and where. This is controlled by the swelling
capacity of the buffer and its ability to seal the interfaces initially not closed between the clay and the wall
and between the blocks.
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Figure 1: a) Layout of the Lasgit experiment showing the copper canister with the injection filters (red dots),
the bentonite buffer, the location of the filter mats (grey) used for the buffer hydration and some of the
instrumentation, the concrete plug and rock anchors. b) 3D model geometry with the different materials
considered in the simulations.


