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Recent Advances in the Characterization and Modelling of Clay
Barriers for Geological Disposal of Radioactive Waste

Doctoral Course - 12 hours - English - Universita degli Studi di Palermo

Dates: 25 June 2026, 14:00-18:00 - 26 June 2026, 14:00-18:00 - 29 June 2026, 14:00-18:00
Venue: Universita degli Studi di Palermo - Hybrid (Microsoft Teams). Details will be shared by email upon
registration.

Hosted by: Geotechnical Engineering Research Group chaired by Prof. Alessio Ferrari at Universita degli
Studi di Palermo

Open to: PhD students from all Italian universities and research institutions.

Course description

Clay barriers play a central role in strategies for the deep geological disposal of radioactive waste, a
topic of growing importance across Europe and in Italy in the context of national programmes for the
long-term management of spent nuclear fuel and high-level waste (SOGIN, ENEA, EU programmes).
Understanding the hydro-mechanical behaviour of these barriers under partially saturated conditions
and coupled chemo-hydro-mechanical processes remains one of the open challenges of experimental
and computational geomechanics. This doctoral course focuses on two interconnected research fronts.
On the experimental side, it presents new insights into the water retention behaviour of compacted
clays, covering the quantification of adsorbed and capillary water, and the role of environmental and
mechanical conditions on the water retention behavior. On the modelling side, it addresses effective
stress frameworks for active clays and the constitutive description of their coupled hydro-mechanical
response. The course is addressed to doctoral students and researchers with a background in
geotechnical engineering, soil mechanics, or civil engineering.

Topics covered

— Geological disposal systems and compacted bentonite engineered barriers

— Safety functions and performance indicators of clay barriers

— Water retention mechanisms in active clays: adsorbed and capillary water

— Experimental quantification of water retention behavior and effects of dry density, hydraulic history,
hydration path, and salinity

— Water retention behavior of host rock (shales): laboratory vs. in situ observations

— Effective stress frameworks for active clays

— Double-mechanism water retention modelling

— Stress-strain constitutive modelling of compacted bentonite

— In situ stress determination and emerging technologies

Lecturer

Dr. Angelica Tuttolomondo is a postdoctoral researcher at the Laboratory of Soil Mechanics (LMS), EPFL,
Lausanne. She obtained her Ph.D. in Geomechanics from EPFL in 2021. Her research focuses on
unsaturated soil mechanics, the chemo-hydro-mechanical behaviour of active clays, and in situ stress
characterisation, with applications to geological repositories and geo-energy systems. She is CEO and co-
founder of InSituMetrix, a deep-tech start-up for in situ stress measurement, and serves as Principal
Investigator of research projects with underground research laboratories and industrial partners. She is
Deputy of the HLRW Disposal Task Force within ISSMGE TC-308 Energy Geotechnics and Swiss nominated
representative to ISSMGE TC-308 and TC-215 Environmental Geotechnics. More info at:
people.epfl.ch/angelica.tuttolomondo

Registration and contact

To register, please send an email to angelica.tuttolomondo@epfl.ch and alessio.ferrari@unipa.it
indicating your full name, university, and doctoral programme.
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