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ABSTRACT

This study presents a numerical assessment of coupled hydro-mechanical interactions
between the components of a field-scale repository sealing experiment within the
DECOVALEX-2027 framework. A numerical model was developed and validated against
field-scale experimental data to examine how interactions between the sealing core,
excavation-damaged zone (EDZ), and host rock affect the overall H*M response during
the excavation, installation, and artificial saturation stages. Sensitivity analyses were
then conducted to quantify the influence of hydraulic and water retention property
contrasts on interfacial behaviour. Specifically, the effects of air-entry pressure, soil-
water characteristic curve (SWCC) parameters, and intrinsic permeability were
investigated in terms of pore pressure development and stress evolution at component
interfaces. The results demonstrate that contrasts in the hydraulic and retention
properties can significantly alter the coupled responses at the material boundaries,
highlighting the importance of component-specific constitutive properties in repository-
scale modelling. The findings also suggest that relating the retention behaviour of the
sealing core to its dry density, a controllable design parameter, may support the
engineering control of the hydration process and the associated stress path. This work
provides a technical basis for assessing multi-component interactions in repository
sealing systems and enhancing the predictive reliability of long-term safety assessments
for deep geological repositories.
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