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Objectives of Education

The course has seven main objectives:

a. To introduce students to the main geotechnical issues that are emerging in relation to the energy
transition and energy in general.

b. To open students' minds to the need to adapt traditional geotechnical concepts to new problems and, to
this end, to reflect on the basis of current geotechnical practice.

c. To introduce students to the fundamental mechanisms involved in geotechnical problems related to
energy, as well as the theoretical chemo-thermo-hydro(gas)-mechanical concepts that control these
mechanisms.

d. To prepare students to apply these concepts to address unconventional problems.

e. To prepare students to work in groups to analyze and propose solutions to unconventional problems.
f. To introduce students to the design rules that are being consolidated for designing energy-related
solutions.

g. To prepare students to present a solution to an unconventional problem in public.

Total hours of student work

Hours Percentage
Supervised Learning | Large group 45.0h 100.00 %
Medium group 0.0h 0.00 %
Laboratory classes 0.0h 0.00 %
Guided Activities 0.0h 0.00 %
Self Study 80.0h

Contents

Introduction

Course presentation, teaching methodology, assessment methods, and student presentations. General
presentation of the new geotechnical issues emerging along the entire energy production-transport-storage
pipeline:



- extraction of fossil fuels, gas (including hydrates), minerals (mines), and heat (geothermal energy),

- electricity generation by wind turbines,

- construction and maintenance of transmission lines (oil pipelines, hydro pipelines),

- storage of gas and heat in the ground and waste management, whether mining or nuclear energy products
Contingut Lab

In-class workshop-debate on the elements that should be added to geotechnical practice to address energy-
related problems. Home autonomus search for a case study to be presented at the end of the course.

Specific Objectives

Identify the specificity of geotechnical problems in energy-related issues.

Offshore platform foundations and mining tailings

Two issues of great current relevance and relatively close to traditional geotechnical practice will be
addressed. These are:

1) the sizing of foundations for onshore and offshore wind farms,

2) the sizing of tailings dams and mine tailings.

From a materials behavior perspective, these two issues are characterized by the involvement of coupled
hydromechanical processes in saturated/unsaturated soils and cyclical stresses.

Contingut Lab

Class presentations Presentation by a professional from an offshore company Supervised numerical
calculations. Workshop on capillary barriers

Specific Objectives

Understand the processes operating in soft soils subjected to cyclic loading.
Use numerical tools to analyze the response of wind tower foundations and mine tailings ponds.

Underground gas storage

Issues related to gas injection into the ground will be addressed.

Contingut Lab

In-class presentations Hand's on sessions using humerical calculation programs Case study
Specific Objectives

- Understand the processes that control gas flow in the ground.

- Numerically model gas injection and flow problems in the ground.

- Understand existing gas injection solutions. Design improvements to existing solutions.

Solutions for thermal energy

Some issues related to the extraction, injection, and storage of heat in the ground will be addressed:
- Thermal geostructures

- Storage of exothermic waste

Contingut Lab

Numerical Modeling Workshop Group exercise on thermal geostructure design Discussion on the
contributions of geotechnics to problems involving heat propagation.

Specific Objectives



Understand heat propagation processes in the soil.

Model boundary problems involving heat propagation in the soil.
Calculate solutions for heat storage and return to the soil.

Analyze the safety of underground exothermic waste storage solutions.

Final workshop

The class will be dedicated to a 3-hour workshop where students will present a case study and perform a
role-playing game around a social/environmental issue related to energy.

Contingut Lab

Self learning Public presentation Role-playing game at a meeting

Specific Objectives

Integrate diverse information to analyze a real-life problem and develop solutions.

Present the information to an audience.
Discuss the solution in a group.

Teaching Methodology

The course consists of 3 hours per week of classroom activity.

During the course, 20 hours are devoted to theoretical lectures, in which the teacher presents the basic
concepts and topics of the subject, shows examples and solves exercises.

15 hours are devoted to solving practical problems with greater interaction with the students. The objective
of these practical exercises is to consolidate the general and specific learning objectives.

Support material is provided using the virtual campus ATENEA: detailed teaching plan, content, learning
advance plan, evaluation activities and literature.

Although most of the sessions will be given in the language indicated, sessions supported by other
occasional guest experts may be held in other languages.

Grading Rules
(*) The evaluation calendar and grading rules will be approved before the start of the course.

Course mark is computed from the ratings obtained during continuous evaluation activities and evaluation
tests.

Continuous evaluation consists in several additive and training activities carried out during the year in and
out of the classroom. They are realized individually or in group.

Evaluation tests consist of questions on concepts associated with knowledge/understanding learning
objectives, completed by several application exercises.

Test Rules

Any continuous evaluation activity not presented in the scheduled period will be granted with a null mark.

Office Hours

Out-of-room meetings are scheduled by agreement with the teacher
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