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Deep geological repository
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Deep geological repository
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Work objectives
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Experimental insights for HM modelling
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(i) Advection and diffusion of dissolved gas (if) Visco-capillary two-phase flow (iif) Gas flow in preferential pathways (iv) Gas flow in macroscopic fractures

[Marshall et al., 2005]
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Experimental insights for HM modelling
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Fracturing process
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Fracturing process
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Fracturing process

From geomaterials failure to the drilling of underground galleries in clay host formations
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Second gradient H*M model

Shear strain localisation modelling
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Second gradient H*M model

Advanced HM couplings
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boundaries

Application

Problem statement
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Application

Convergence of the rock mass
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Displacement [m]

Application

Development of plasticity in the near field
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Displacement [m]
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H2 Flux [kg/m3 m/s]

Application
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H2 Flux [kg/m3 m/s]
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Hydro-mechanical multi-scale model
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Gas Injection test modelling
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Gas Injection test modelling
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Gas Injection test modelling

Problem statement
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Gas Injection test modelling
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Gas Injection test modelling
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Gas Injection test modelling
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Gas Injection test modelling

Maps of gas pressure

Start injection Breakthrough Air dissipation
Around 55000s

=
H:

19



Up-scaled configuration modelling

Problem statement
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Up-scaled configuration modelling
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Up-scaled configuration modelling
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Up-scaled configuration modelling
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Up-scaled configuration modelling
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Up-scaled configuration modelling

Maps of gas pressure

pw = 0.6MPa
pg = 0.1MPa

0.017m

0.020m

0.034m

pw = 0.6MPa
pg = 0.1MPa

Downstream
reservoir

Upstream
reservoir

I Undisturbed Boom Clay
I Disturbed bridging planes

M Disturbed bridging planes

Pg at

44700s Pg at

100000s Pg at

200000s

Pg at

Start injection

Breakthrough
Around 100000s

Air dissipation

Pg at 100s [MPa]

4
3
2
1

350000s [MPa]

21



Up-scaled configuration modelling

Maps of gas pressure
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