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IntrOdUCtion: We deal with a problem of bentonite behavior during the ZD aXiSym- mOdEI Of borEhOIE in the rOCk:

saturation process in a high level waste repository of KBS-3V conception according to — borehole filled with bentonite with surrounding rock matrix and fracture
[6], Figure 1. Bentonite is a type of clay with specific nonlinear behavior caused by — initial state: saturated rock and fracture and low hydrated bentonite
water adsorption and swelling ability in contact with water. It leads to nontrivial — fracture with permeability which is 7 orders of magnitude lower than rock
problems for a numerical solution. The base of the work was done in a cooperation permeability
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Figure 1. KBS-3V concept — deep repository in compact crystalline rock with | (5=1)
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Figure 6. Axial distribution of pressure and degree of saturation over time (along

— used Comsol interfaces: Richards' equation (mass balance in liquid phase) and borehole symmetry axis). Obvious differences between cases without and with
General form PDE (for problems with water vapour) diffusion of water vapour
— models follow up on problems solved by diffusion equation with nonlinear

diffusivity [2], [3] (corresponding approach) in Ansys [1] COnCIUSIOnS:
2 . . d I . — identical results for Richards’ equation interface model and model solved in General Form
— D aXISmeEtrIC modade tESt case. PDE interface according to water mass balance in liquid phase
— mass balance approach corresponds with results of Richards' eq. interface (Figure 2.) — implementation Richards' equation with diffusion of water vapour in PDE inteface for
— the obvious influence of water vapour (Figure 4.) bentonite (higher temperature in our models because diffusion of water vapour strongly
depends on temperature)
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