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COUPLED THERMO-HYDRO-MECHANICAL ANALYSIS OF
ENGINEERED BARRIERS FOR HIGH-LEVEL RADIOACTIVE WASTE

Gens A. Antonio, Olivella Sebastia

(Departamento de Ingenieria Del Terreno, Technica University of Catalunya, Barcelona, Spain)

Abstract

A general formulation for the performance of coupled thermo-hydro-mechanical(THM) analysisis presented. A multi-
phase and multi-species approach has been adopted for the development of the formulation. The analysis considers a
porous material with three phases(solid, liquid and gas) and three species(mineral, water and air). The formulation is
presented in terms of governing equations, constitutive laws and equilibrium restrictions. An extensive programme of
coupled THM analyses simulating the behaviour of the near field in a scheme for the underground disposal of high level
radioactive waste is presented. The analyses are able to take into account the main interactions between the various
processes that occur in the engineered barrier and immediately adjacent rock associated with heating and hydration
phenomena. Examination of the results leads to a series of significant conclusions concerning the thermal, hydraulic and
mechanical aspects of the problem.
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