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ABSTRACT

In France, the National Radioactive Waste Management Agency (Andra) is in charge of the study on
the disposal for intermediate-level long-lived (IL-LLW) and high level activity radioactive (HLW)
waste in a deep claystone formation (COx). In 2000, Andra began to build the so-called Meuse/Haute
Marne Underground Research (MHM-URL) in order to conduct experiments to establish and to be
able to demonstrate the feasibility of constructing and operating a radioactive waste disposal facility
in the COx claystone. An experiment, called ALC1604 is an in situ heating test performed in the MHM-
URL, aims to test the HLW cells concept (Armand et al. 2017). The test consists of horizontal micro-
tunnel of about 0.7m in diameter with 25m long, equipped with a steel casing. The main purpose of
this paper is to analyse the convergence measurements of the HA-ALC1604 in situ heating test. The
micro-tunnel was excavated in the direction of the horizontal principal major stress. In situ observations
showed anisotropic convergence with the maximum and minimum values in the horizontal and vertical
directions, respectively (Armand et al. 2016)

Coupled THM formulation employed herein to the solution of the analysed boundary value problem is
a particular case of the general formulation presented in Olivella et al. (1994). However, a special
mechanical constitutive law is adopted for the description of the time-dependent anisotropic behaviour
of the COx. It has been presented in more detail in Manica et al. (2016). The casing is considered to be
linear elastic and the air-gap element (formed by the casings and the COx) is described by a bilinear
elastic model.

The simulations were performed in 2D geometries. Full 3D simulations were carried out in order to
check the effect of the third dimension. The simulation of the test using this enhanced model provides
a satisfactory reproduction of the THM long-term anisotropic convergence results. It also provides a
better understanding of the observed test response.
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