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Presentation

The Master of Science in Computational
Mechanics supported by the European
Commission through the Erasmus Mundus
Programme is designed for students who wish
to develop their knowledge and competency in
the field of computational mechanics with
applications in solids, fluids and interdiscipli-
nary fields. The goal is to provide the students
with the skills for the modelling, formulation,
analysis and implementation of simulation
tools for advanced engineering problems, as
well as skills for understanding these
approaches in the broader context of engineer-
ing science. Students will benefit from a lead-
ing group of academics and an exciting
international environment. Students may take
the Master's as a professional terminal degree,
or in preparation for a Ph.D. degree.

Curriculum

The programme lasts two academic courses
(120 ECTS) and includes the Master Thesis as
well as practical training in an industrial or
applied research environment. The first term
is aimed at providing a solid background on
mechanics and numerical methods. It consists
of a set of core courses (20 ECTS) complemen-
ted by elective courses (10 ECTS). These core
courses are taught jointly at UPC and UWS.
Students can select to follow the first term
either at UPC or UWS. The second term

(30 ECTS) consists of a minor aimed at
providing a deeper knowledge in

a selected area. The second term must be
followed in a 2™ institution different from

the selected for the first term.

The Master Thesis is supervised and developed
in the 2™ institution during the 3 and 4"
terms. Practical training at industry or an
applied research centre will also be

provided during these last two terms.

Organizers

An international consortium of four leading
European Universities in cooperation with the
International Center for Numerical Methods in
Engineering (CIMNE).

All institutions of the consortium have a long
standing tradition in the field of Computational
Mechanics, with the highest standards both in
research and teaching.

UNIVERSITAT POLITECNICA DE CATALUNYA (UPC),
BARCELONA, SPAIN
www.upc.edu

UNIVERSITY OF WALES SWANSEA (UWS), UK
www2.swan.ac.uk

EcoLe CENTRALE NANTES (ECN), FRANCE
www.ec-nantes.fr

UNIVERSITAT STUTTGART, GERMANY
www.uni-stuttgart.de

CIMNE is an autonomous international research
organization specialized in the development
and application of numerical methods in engi-
neering (www.cimne.com).

The entire Master Programme
is taught in English.

Core courses
20 ECTS

Electives 10 ECTS

Master thesis and
practical training
60 ECTS

inor courses and electives
30 ECTS

The European Credit Transfer System (ECTS) is a student centered system based on the student workload required to
achieve the objectives of a program, objectives specified in terms of learning outcomes and competences to be acquired.

The first term is simultaneously taught at Barcelona and Swansea, with identical core courses
and a unified evaluation. Students can select to follow the first term either at UPC or UWS.
The core courses are listed below.

- Numerical Methods for Partial Differential Equations (5 ECTS)
- Finite Element Method (5 ECTS)
- Continuum Mechanics (5 ECTS)
- Computer Assignment (5 ECTS)

The second term can be pursued at any of the four partner institutions different from the
selected for the first term. It is organized in minors, consisting of a set of courses emphasizing,
or bearing particular relevance to, a specific area in Computational Mechanics.

Third and fourth
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Elective courses Master thesis and practical training

These include a breadth of specific Students will carry out their Master Thesis (40 ECTS) in the same institution
topics, industrially or academically ori-  where they take their second term, so that they can choose a topic related
ented, by experts among our faculty, to one of their areas of specialization. The content of the Thesis can be oriented
as well as practical courses on modern  toward a research interest or else have an applied character. Each student
computational methods pre/post-pro-  will present at the beginning of the second academic year a research project
cessing software, optimizations and plan (6 ECTS): the assigned thesis topic with the proposed research plan.
programming among others. Students are allowed and encouraged to complete their thesis at their

) ) earliest convenience, but must submit this work before June 2008.
Excellent seminar series on computa-

tional mechanics with leading Practical training is an essential element in the curriculum of the stu-

international faculty and professionals ~ dents and will be developed during the second academic course (14

from industries complement the ECTS). Professional or R+D profiles will be provided in industry or in

formal educational programme with applied research organizations in Europe which are in close collaboration

exposure to advanced topics. with all institutions in the consortium. This training can be closely related
to the master thesis and will provide inside knowledge in computational
mechanics project development and management.

Further details on the content of the studyprogram can be found in the Student Module Handbook.
(www.cimne.com/cm-master)

Second Term Courses

Universitat Politécnica de Catalunya/CIMNE

Compulsory courses Solid Mechanics Fluid Mechanics Total ECTS

ECTS ECTS
Computational solid mechanics 4 4
Finite elements in fluids 4 4
Computational structural mechanics 4 4
and dynamics
Computational wave propagation 1 3 4
Computer assignment 2 2 4
University of Wales Swansea
Compulsory courses Structural Engineering Fluid Mechanics Total ECTS
ECTS ECTS
Dynamics of Structures® 5 5
Computational Plasticity* 5 5
Advanced Structural Analysis* 5 5
Computational Case Study (structures)* 10 10
Computational Fluid Dynamics” 5 5
Computational Case Study (fluids)* 10 10

* Compulsory courses for the Solids and Structures minor. * Compulsory courses for the Fluid Mechanics minor.

Ecole Centrale de Nantes

Compulsory courses Structural Engineering Engi.Hydrodynamics Total ECTS

ECTS ECTS
eXtended Finite Element Method and Level 3 3
Set techniques
Multi-Scale Structural Analysis 3 3
Materials Modelling for Numerical Simulations 4 4
Fluid Mechanics 5 5
Numerical techniques for PDEs in fluids 5 5

Universitat Stuttgart

Compulsory courses Solid Mechanics Engineering Total ECTS
ECTS Materials ECTS

Advanced Computational 6 6
Mechanics of Structures

Micromechanics of Materials and 2 4 6
Homogenization Methods

Foundations of Porous and 4 ) 6
Multiphase Continua

Engineering Materials: 2/3/2 2/3/2

Metals / Concrete / Soils



