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INFORMACIO DE CONTEXT

Nom titulacié

Master of Science in Computational Mechanics

Lloc d'imparticio

Escola Técnica Superior d Enginyers de Camins, Canals i Ports de Barcelona

Enlla¢ web

http://www.cimne.com/cm-master/

Enllac al SGIQ

http://www.camins.upc.edu/escola/qualitat

Tipus de docéncia

Presencial

Nombre de crédits ECTS

120

Idiomes

Anglés

Organitzacio
Departament de Matematica Aplicada Ill (MA3) Departament de Resisténcia de Materials i

Estructures a I'Enginyeria (RMEE) Escola Tecnica Superior d'Enginyers de Camins, Canals i
Ports de Barcelona (ETSECCPB)

Institucions participants

Universitat Politécnica de Catalunya (UPC) Ecole Central de Nantes (Franca) Swansea
University (Regne Unit) Universitat Stuttgart (Alemanya) Tsinghua University (China)

Programa europeu

Erasmus Mundus

Informaci6é academica

Aquest master interuniversitari Erasmus Mundus pretén desenvolupar els coneixements i les
competencies en l'ambit de la mecanica computacional, amb aplicacions en solids, fluids i
altres camps interdisciplinaris. La formacid inclou coneixements i técniques de modelitzacio,
formulacio, andlisi i aplicacié d'eines de simulaci6 a problemes d'enginyeria avancats.



INFORMACIO PUBLICA

Llistat d'enllagos web
Informacié publica general - Accés universal
http://www.cimne.com/cm-master/

Accés als estudis

http://www.cimne.com/cm-master/Fees.asp

Matricula
http://www.camins.upc.edu/estudis/masters/master-en-computational-mechanics

http://www.upc.edu/aprendre/estudis/acces-i-
admissio/masters_universitaris_quecalfer#preinscripcio_mu

Pla d"estudis
http://www.cimne.com/cm-master/Program2.asp

Planificacié operativa del curs

http://www.camins.upc.edu/estudis/masters/master-en-computational-mechanics/calendari-
academic-master-2012-2013

http://www.camins.upc.edu/estudis/masters/master-en-computational-mechanics/
http://www.cimne.com/cm-master/Doc/handbook.pdf

Professorat

http://www.cimne.com/cm-master/Staff3.asp

Perfil academic

http://www.cimne.com/cm-master/Staff3.asp

Practiques externes/ professionals
http://www.cimne.com/cm-master/doc/IndustrialPlacements-brief.pdf

Programes de mobilitat
http://www.cimne.com/cm-master/Mobility.asp

Treball final de Grau/Master

http://www.cimne.com/cm-master/masterthesis.asp

Enllag al llibre de dades de la UPC des de la web de la unitat

http://dades.upc.edu/?op=mostrar_titulacio&any=2011&index=DGU000000333¢re=250&categ
oria=tipus

ANALISI VALORATIVA

The programme of the mastercourse, in the 6th edition of the master, follows the main lines
devised in the accreditation, as described in the next sections.

The programme of the master is fully implemented and provides very good results.



* Structure and contents of the programme

The overall collaborative structure of the master draws upon the strength of all partner
institutions, providing a breadth of learning that could not be achieved by a single institution.
The Masters programme consists of two parts. It amounts to 120 ECTS credits and lasts for
two academic years. Part | provides basic background in computational mechanics as well as
a practical training component. Part Il includes a series of specialised modules in a particular
field of computational mechanics and a research component.

* Students Services and Facilities

All partner institutions have wide-ranging experience with international exchanges and have
well-developed logistical systems to coordinate the welcome and assistance of international
students.

* Organisation of the master in a truly integrated way.

The master consists of a jointly developed curriculum which plays to the strength of every
consortium partner. The integrated design of the master is improved on a yearly basis through
the constant feedback of students, industrial partners and academic members to the Board of
Studies (BoS) of the programme.

* Internships

The interaction of the students with the professional socio-economic sector is one of the main
goals of the master in Computational Mechanics. This has been achieved through Internships.

* Mobility

Students attend at least two Institutions: The first Institution (either Barcelona or Swansea) is
responsible for teaching 60 ECTS and the second Institution (Stuttgart, Nantes, Barcelona or
Swansea) is responsible for the remaining 60 ECTS.

The institutions of the consortium are highly complementary in relation to their areas of
expertise.

* Master Thesis

The Masters Thesis can be research or industry orientated, in both cases under the guidance
of an academic advisor. The student carries out the thesis on a topic related to one of his/her
areas of specialisation. The thesis should be submitted by the end of the second academic
session. Once completed, the Masters thesis is defended in front of a local committee, with
the assessment of an external reviewer.

* evaluation

The consortium has successfully implemented joint examination procedures. These
procedures ensure a fair treatment of students regardless of the institution they attend.

The evaluation of the Practical Training module is carried out in conjunction with the industrial
contact in charge of supervising the work of the student within the company.

The Masters theses arise from areas of specialisation from the host institution where the
student is place during the second year.

* Learning outcomes

The master in Computational Mechanics aims to provide the students with the skills for the
modelling, formulation, analysis and implementation of simulation tools for advanced
engineering problems. The master also provides general outcomes which can be summarised



as follows,
- General knowledge of computational mechanics

o Knowledge of the field of Computational Mechanics as well as advanced training in specific
topics.

o Computing skills: use existing software and knowledge of programming languages.

- Practical training/entrepreneurship skills

o Development of innovative and enterprising spirit to carry out business activities.

o Facilitate the creation of new technology-based (knowledge-based) SMEs.

o Offer the possibility of working with software tools for planning and monitoring of projects.
o Improved employability through the practical training in industry.

o0 Exposure to Industry-University relationships for those MSc Theses with an industry
orientated topic.

o Understanding of the applicability and shortcomings of existing technology.
- Transversal skills

o Integrative approach to problem solving, incorporating theoretical and practical knowledge
and skills.

o Time management, independent and group study.

o Search and gathering of information (i.e. use of bibliographic resources, web-based search
engines).

- Language/cultural skills
o Effective integration in a multicultural environment and undertaking lifelong learning.
0 Exposure to the European and worldwide computational mechanics community.

o Communication skills: oral presentations, clear and concise professional and scientific
reporting.

In 2012 the consortium submitted a renewal proposal for the Erasmus Mundus Master Course
to the Erasmus Mundus Call which has been accepted. The first cohort of the renewed
programme will start in September 2013. The renewal of the Erasmus Mundus programme
requires a new verification of the master which will be done during the course 2012-2013. The
new master proposal introduces three main improvements to the old master programme. This
improvements have been introduced thanks to the constant monitoring of the quality of the
master by the Board of Studies (BoS), which ensures that the EMMC is delivered to the
highest standards. The BoS meetings enables the identification of academic/administrative
issues which require adaptation or improvement in order to ensure these high standards are
maintained. The three main novelties in the new programme are:

- restructuring of the EMMC programme from a 1:3 semester distribution between host
institutions to a 2:2 semester distribution, as a result of the feedback provided by the
international offices within the host institutions

- introduction of the “Entrepreneurship” content in response to feedback provided by our
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industrial contacts and the introduction of a “Communication skills in a foreign language”
module in response to the feedback provided by the EMMC students

- The inclusion of the highly prestigious Tsinghua University as a partner is another
enhancement over the existing EMMC, and it clearly represents further added value with
respect to other programmes. Tsinghua University will host some of the students of the EMMC
for their industrial placement. The role of Tsinghua University will also include the co-
supervision of some of the Masters theses along with one of the European partners. This will
increase the overall attractiveness of the programme, especially to students applying from the
Far East and will allow strengthening research links between the consortium partners.
Students will have the opportunity to carry out research in the highly prestigious Asiatic
institution and will be immersed in a different cultural environment, which entails another
added value to the programme.

The Student Handbook can be accessed through the course portal, so that students can have
detailed information regarding every module, including assessment criteria and learning
outcomes. Further information such as scholarships, application procedure, and services at
each institution is also available. Moreover, points of contact are available for students in case
they need to e-mail lecturers or administrative staff for further information. The site also
includes practical information about each of the cities in which the partner universities are
located. This includes weather, accommodation and travel information. Finally, a direct link to
the website of the universities comprising the consortium is included.

All the information is available at the master webpage. It is open to everyone and can be
easily found from the main page of the portal.

All the public information available at the master webpage fulfills the quality requirements of
the students and applicants.

The different groups interested in the master information are able to find all the information
they require via the mastercourse portal. Additionally, the specific information related to
administrative tasks of students can be accessed via the different virtual-environments
provided by UPC.

The control mechanisms implemented by the university and the consortium to guarantee the
availability of up-to-date information worked properly during the 5 years of the implementation
of the master.

PROPOSTES DE MILLORA (seguiment 2012)

Codi 1.1/2012
Accié Reestructuracioé de la informacié de la web del master
Estat En procés

Descripci6: La web del master, http://www.cimne.com/cm-master, conté tota la informacié requerida referent al
pla destudis. Tot i aix0, es considera que es podria millorar I'estructura de la informacié de cara a facilitar
I'accés a la informacié. Per aix0 es proposa reestructurar la informacié que actualment esta recollida a la pagina
web. En particular, s afegira un enllag al llibre de dades de la UPC
http://dades.upc.edu/?op=mostrar_titulacio&any=2011&index=DGU000000333¢re=250&categoria=tipus

Responsable: Consortium board of studies
Prioritat: Baixa

Calendari d'implantaci6: Setembre 2013



Codi 1.2/2012
Accio Reverificacio del master per a la imparticio al curs 2013-2014

Estat No iniciat

Descripci6: Durant el curs 2011-2012, el consorci ha sotmés una proposta de renovacié del programa de
master Erasmus Mundus a I'Erasmus Mundus Call i ha sigut seleccionat. La primera promocié del programa
renovat comencara el setembre de 2013. La renovacié del programa Erasmus Mundus requereix una
reverificacio del Master. Aquesta accidé s'haura de dur a terme durant el curs 2012-2013. Les principals
modificacions que es van introduir en la proposta, fruit de les reflexions sobre el desenvolupament del Pla
d Estudis que ha dut a terme el Consorci son: - enlloc de 35ECTS a la primera instituci6 i 85ECTS en la segona
institucio es passa a una estructura de 60 + 60 - inclusio de la universitat Tsinghua University per a la realitzacio
del Practical Training - introducci6 de dues assignatures noves “Entrepreneurship for engineers” i
“Communication skills in a foreign language”

Responsable: Consortium board of studies
Prioritat: Alta

Calendari d'implantaci6: Juny 2013

INFORMACIO PUBLICA SOBRE ELS INDICADORS DE
L'ENSENYAMENT

Indicadors per al desenvolupament i I"analisi de les titulacions
(FONT : UPC)

Indicadors publics de la titulacié
http://dades.upc.edu/?op=mostrar_titulacio&any=2011&index=DGUO00000333¢re
=Escola Técnica Superior d'Enginyers de Camins, Canals i Ports de Barcelona

Indicadors per al Desenvolupament i Analisi de les Titulacions
(FONT : WINDDAT - AQU)

Accés a l'aplicacié WINDDAT (Master of Science in Computational
Mechanics):

http://winddat.aqu.cat/universitat/24/centre/2408032877/estudi/DGU000000333/?
codi_any_academic=2010



Indicadors propis

Valor del darrer

periode Justificacio

Nom Descripcio | Periode

Els indicadors publics que
incorpora la UPC no
contenen tota la
informacié relativa als
estudiants del master.
Aix0 és degut a que, al
ser una titulacié impartida
en diversos centres, la
UPC no recull les dades
de les matricules que es
realitzen en altres
universitats, i per tant, les
Indicadors publics del Estadistiques Veure dades d’estudiants i
MCM Consortium recollides pel [2007- htto://www.cimne Comlcm_titulats només recull
http://www.cimne.com/cm-MCM 2011 P: : ‘ informacié parcial sobre

. master/stats.asp I N
master/stats.asp Consortium els indicadors del master.
Caldria que en un futur la
UPC també recollis la
informacié de la resta
d’universitats. Mentre aixo
no estigui incorporat, el
Consorci del master
(MCM Consortium) fa un
recull dels indicadors que
es poden veure a la
pagina web:
http://www.cimne.com/cm-
master/stats.asp

ANALISI VALORATIVA

The quantification of the evolution of the master results and outputs is done via different quality
measurements. Some measures are general -number of students, number of scholarships,
number of self-funded students, etc- and some measures are aimed to quantify an specific goal
of the master. For example to measure the employability of the students we measure, number
of student working at companies, number of students following PhD programs, number of
students working at the company where he/she did the Intership, etc.

The statistics of the master can be found in several places:

The UPC provides information on all the degrees awarded since 1978 at www.upc.edu/dades.
All that information is public.

In addition in the web of the master (http://www.cimne.com/cm-master/stats.asp) specific data
of the master can be found.

In addition most of this information is available at UNEIX, the system collecting the information
of all catalan universities.

The indicators available at WINDDAT - AQU show a steady number of students in the master.
Most of the figures there are difficult to interpret or difficult to apply in the context of an Erasmus
Mundus master as the Master in Computational Mechanics (for example "Evolucié: Oferta
demanda" or "indicador: Evolucié: Distribucié dels alumnes de nou ingrés segons credits
ordinaris matriculats")

On the other hand the master in Computational Mechanics is in its sixth edition, thus there is no
large history of data to interpret. Nevertheless, some internal indicators show an positive
evolution of the master. For example, the number of self-funded students is growing steadily,
the number of students hired in the company where they did the internship is also growing.




All partner institutions have wide-ranging experience with international exchanges and have
well-developed logistical systems to coordinate the welcome and assistance of international
students.

The consortium has successfully implemented joint examination procedures, which have been
applied since October 2007. These procedures, as described in depth in the Student
Handbook30, ensure a fair treatment of students regardless of the institution they attend. A
common ECTS mechanism is in place among all the consortium partners and common
assessment criteria are used across all the EMMC partners.

Both the indicators given in
http://www.cimne.com/cm-master/stats.asp
and in

http://dades.upc.edu/?op=mostrar_titulacio&any=2011&index=DGUO000000333¢re=250&categ
oria=tipus

show that the academic performance of the master students is very successful, and that most
of the students finish the master studies in the expected two-years time.

In fact, it can be seen that the graduation rate, efficiency rate and dropout rate outperform the
ones detailed in the Verificam, which again confirms the good academic performance of the
master students.

PROPOSTES DE MILLORA (seguiment 2012)
No hi ha propostes de millora per aquest apartat

SISTEMA DE GARANTIA DE QUALITAT

ENLLAC AL SISTEMA DE GARANTIA DE QUALITAT
Enllac al SGIQ

http://www.camins.upc.edu/escola/qualitat

Com es pot apreciar més endavant, el Sistema de Garantia Interna de la Qualitat utilitzat pel
seguiment de la qualitat de la titulacié es fonamenta en allo descrit a I"apartat corresponent de
la memodria Verificada, el qual va ser aprovat. Aquest sistema té per objectius assegurar la
qualitat de I'ensenyament, incorporar estratégies de millora continua per tal d’assolir els
objectius previstos i rendir comptes.

Tanmateix, cal tenir en compte que, atés que aquesta titulacié forma part de |"oferta docent de
I'Escola Técnica Superior d"Enginyers de Camins, Canals i Ports de Barcelona, unitat que
disposa del programa AUDIT, el SGIQ descrit a la memoria Verificada es troba emmarcat i
funciona de manera coordinada amb el disseny institucional d"aquest sistema AUDIT.

ANALISI VALORATIVA

A Board of Studies (BoS) has been in place since 2007 to constantly monitor the quality of the
EMMC programme. The BoS is responsible for ensuring that the EMMC offered under the
MoA is delivered to the highest standards following appropriate evaluation mechanisms. The
constant work of the BoS throughout the year (summer and winter meetings) has enabled in
the past and will enable in the future the identification of academic/administrative issues which
require adaptation or improvement in order to ensure these high standards are maintained.
One notable example is the restructuring of the EMMC programme from a 1:3 semester
distribution between host institutions to a 2:2 semester distribution, as a result of the feedback
provided by the international offices within the host institutions. This change has been brought
about in response to difficulties in the time required for issuing of third country student visas.
Another notable example is the introduction of the “Entrepreneurship” content in response to
feedback provided by our industrial contacts. A third example is the introduction of a
“Communication skills in a foreign language” module in response to the feedback provided by
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the EMMC students. This changes have already been reported in the section "Improvement
Proposals" regarding the master verification. This changes have already been reported in the
section "Improvement Proposals” regarding the master verification.

The BoS has ensured that all partner institutions remain fully committed to all quality
assurance and evaluation procedures (i.e. student feedback questionnaires, exam moderation
and external Masters theses evaluation). The BoS monitors that these procedures are
followed and that the consortium partners are fully engaged to bring 23 EMMC in
Computational Mechanics proposal. Award criteria forward measures to improve them even
more. Finally, the BoS has the power to require a partner institution to withdraw from the
consortium, if the internal evaluation procedures are not respected.

Quality assurance is critical to the consortium and any developments within the EMMC
programme are always carried out in light of the Erasmus Mundus Quality Assurance for
International Higher Education Courses National Evaluation. Each partner institution within the
consortium operates with strict quality assurance procedures that have been established in
accordance with both national requirements (e.g. the Quality Assurance Agency in the UK)
and in accordance with the European Quality Framework and the Bologna Process. The
primary responsibility for academic standards and quality rests with the BoS and the
institutions comprising the consortium. The EMMC in Computational Mechanics has been
externally evaluated.

Professional Evaluation. The professional and industrial relevance of the EMMC programme
has been recognised for the years 2007-2012 by the UK Joint Board of Moderators (JBM) 52
which is comprised of the following U.K. Engineering professional institutions: the Institution of
Civil Engineers, the Institution of Structural Engineers, the Institution of Highways and
Transportation, and the Institute of Highway Incorporated Engineers.

Quality assurance procedures that have been established by the Consortium in light of the
Erasmus Mundus Quality Assurance, and all the partner insitutions.

The procedures for guaranteeing the internal quality implemented by the Civil Engineering
School of Barcelona (UPC) can be found in http://www.camins.upc.edu/escola/qualitat.

PROPOSTES DE MILLORA (seguiment 2012)
No hi ha propostes de millora per aquest apartat

PROPOSTES DE MILLORA DE L'ANY ANTERIOR

Apartat Codi Accio Estat
P
Pla  1.1/2011 Modify time distribution of mobility
estudis En procés

OPORTUNITATS DE MILLORA | MODIFICACIONS

RESPOSTA A LES RECOMANACIONS D'ESPECIAL SEGUIMENT DE
L'INFORME D'AQU DE L'EDICIO ANTERIOR

L'Informe de Seguiment d'aquesta titulacid no va ser seleccionat per a ser especificament
avaluat per part d'AQU, de manera que no hi ha recomanacions d'especial seguiment.

VALORACIO GENERAL DE L'ASSOLIMENT DELS OBJECTIUS
DE LA TITULACIO

The aim of the EMMC is to provide in-depth training in the application of state-of-the-art
computational techniques for the modelling/solution of cutting-edge engineering problems in
industry, with a European perspective. This training will involve multi-disciplinary modelling,
inter-disciplinary modelling and new emerging fields, with a highlighted industrial edge.



The specific objectives are to provide students with:

Obj1 A general knowledge of the theory of computational mechanics, including the strengths
and weaknesses of the approach, to appreciate the value of undertaking a computational
simulation in an industrial context.

Obj2 Computer experience in the use of computational mechanics for the solution of current
practical engineering applications by using modern software. Students will be able to apply the
approach with confidence in an industrial context.

Obj3 Training in the development of new software and judicious use of advanced codes for the
improved simulation of current engineering problems.

Obj4 A placement in industry in order to gain real training in the application of computational
mechanics. In this way, students will improve their future employability prospects.

Obj5 A wide choice of specialisation areas by incorporating complementary modules from four
leading European institutions. This will allow students to experience Postgraduate education in
more than one European institution with the consequent cultural enrichment.

The following Table demonstrates the effectiveness of the EMMC programme in enhancing
the employability and academic opportunities of the students in relation to the objectives Obj1
to Obj5.

The Table shows that both Obj4 (enhance employability) and Obj5 (Postgraduate education)
are clearly achieved. The large percentage of graduates working in either Industry or pursuing
a PhD programme related to Computational Mechanics (76%) shows the clear
accomplishment of Obj1, Obj2 and Obj3.

Percentage of graduates...

...working in industry 55%

...working in industry and carrying out computational mechanics related tasks 39%
...working at the company where they did their Practical Training 19%

...following a Doctoral (PhD) programme 40%

...following a Doctoral (PhD) programme related to computational mechanics 37%
Nevertheless, there is place for improvements to the existing EMMC.

The structure of the programme could be improved to solve practical issues:

1. The EMMC has the mobility set right after the first semester. This brings issues for non-
European students that needed to obtain two visas (UK/Schengen) in a short period of time. A
change in the mobility to the middle of the programme, after the second semester, could to
minimise this problem.

2. In the current version of the EMMC, most of the workload is concentrated during the first
year. Students feel that a more equal distribution of taught modules throughout the two years
of the EMMC programme would help to reduce the high workload of the first year, while
increasing the benefit of advanced modules after their having gained some practical
experience. In response to that, second and third semesters can be altered, with the Industrial
Placement moved forward to the second semester.

3. Introduction of a Third Country Institution (Tsinghua University) to enhance the
attractiveness of the overall programme, allowing European students to engage in education
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in a different cultural environment.

4. Addition of a series of language/transversal skills courses in order to facilitate mobility and
integration into industry.

5. Organisation of a Joint Summer School to encourage the interactions of academics,
students and industrial contacts.

OBSERVACIONS GENERALS SOBRE EL PROCES DE

SEGUIMENT

The EMMC in Computational Mechanics has successfully run since September 2007. In the
course 2011-2012, the consortium has submitted a proposal for renewal of the programme to
the Erasmus Mundus Call and has been selected. The first cohort of the renewed master
programme will start in September 2013. The renewal of the programme is a clear indicator
that the master is successfully running and that the initial goals are achieved.

The renewal of the programme to the Erasmus Mundus Call implies that the master should be

reverified during the course 2012-2013.

ELABORACIO DE L'INFORME

Agents implicats

Lelia Zielonka Secretaria CIMNE

NUria Parés Professora DAMIII|Responsable IST
Agregada
\Vicerector de

Pedro Diez Politica DMAIII | Coordinador académic de la titulacié
Internacional

Sergio Zlotnik Professor Lector  [DMAIIl[Responsable IST

ORGAN COL.LEGIAT DE GOVERN O UNIPERSONAL QUE
VALIDA L'INFORME

Ndria Parés Mariné

Departament de Matematica Aplicada Il

Coordinadora académica de la titulacié a la UPC

Data: 8 d"abril de 2013
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