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Civil Engineering School: Main figures

Founded in 1973: the civil engineering school of Catalonia

3 degrees EU

13 Masters (8 + 5 Erasmus Mundus Masters), 8 PHD
85 international exchange agreements in 23 countries
8 joint degrees (international)

19 laboratories, 5 research centres and 8 departments

2191 students (degree) : 8.4% of the UPC; but high
research and TT presence (20% of UPC)

203 Teaching and research staff ; 40 admin staff

10th position in terms of scientific production among
worldwide reference international institutions
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Undergraduate Studies Implemented

Major Length Length
(old program) | (new program)

Civil Engineering 5 4

Construction Engineering 3 4

Civil Construction, Hydrology, Transportation &
Urban Planning

Geological Engineering 5 4

1a Promookd | Titulots fins 2006-5008
1* Promoaidn | Titulados harsta 2006-20006
17 Qroduarted | Alumnd untl] 20052008

Engiriyeria de Carnins, Canals i Porls
Ingeniada de Caminos, Canakes v Puerlos 1978 2 208

5 year Civil Enginesring

Engirneria Téonics diObnes Priblogues
Ingeniada Técnica de Obras Phbloas 10 1,750

3 year Civil Enginesring

Engiriperia Gealdgica
Ingeniada Geologica 1985 106
5 yiar Geological Engineering
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EU, Bologna

Profession

Doctorate

Master
60-120 ECTS

|

Degree
240 ECTS
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Course structure Description

First and second year

Third and fourth year

Last year (4th)

Internationalization

Basic subjects

Basic Civil Eng Technologies:
structural engineering, water
engineering, soil engineering and
transport and territory engineering

The student produces and presents a
graduation final project

It is mandatory to do an
International exchange in a foreign
university (20 ECTS)
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Course structure Description

First and second year

Third and fourth year

Last year (4t)

Company-sponsored
educational
agreements

Basic subjects

Structural subjects, water
technology and transport and town
planning engineering

The student produces and presents a
graduation final project

An internship stage has to be done
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Degree offered in collaboration with the School of Geology
at the Universitat de Barcelona

Course structure Description

First and second year  Basic scientific subjects

Third and fourth year Basic technological subjects in
geological and environmental
engineering

Last year (4'h) The student produces and presents a
graduation final project

Internationalization It is mandatory to do an
international exchange in a foreign
university (20 ECTS)

Civil Engineering in Barcelona. 2011-12
SEBASTIA OLIVELLA & ANTONIO HUERTA



Degrees by subjects
 Cclcagineering

| Basic sciences (31,5) |

Basic sciences (31,5) |

SaS1C ASLIrLIiMenta Sciences applieﬁ;:td'én_d'i'heering‘:’-(-2"5,5) |
. |”'S(’:’iénée"s applied to engineering (31,5) | ' I

¥
i Y o I __ Tools for engineering (34,5) |

| Tools for engineering (31,5) | “‘Ba's"ﬂ'teeh"‘l""g‘es (3%5] Lot

| | |
b2 Y L

Structural analysis and Water Transportation and
foundations (22,5) {13,5) urban planning {12)
r A [ | |

Structural Water Transportation and urban Geotech X

@0 _ || @ || paming9s) | | nicsto) sef DR RC R RIS G 1R Gon
RO =107 TMOnOg1ew

o ““and Urban Services (33) -
| Project and construction of infrastructures {30) | | Project and construction of infrastructures (36) |

v

| Basic sciences {30) |

_Basic technologies (45) | Lo | L
|

o 240 ECTS in 4 years

o Little or no eligibility

Y Se i Spphid frbhginaiing i55) || LA Subjects used to define

! the competences, skills

~ and contents.

 eoions B9 )| yiecn o « Starting from Basic
NTsY « Finalizing Project and
Construction Enviro;1mental a ConS.trUCtlon

Erajgeering (125) ||\ “gnginesring 1y | SEESSINES 1) * Subjects composed by
ANHE=1CMTOI00IES courses

Project and construction of infrastructures (22.5) |

A
Basic technologies (43.5) |
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Organization by semesters
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Size of courses

Semesters with 4-6 courses
1ECTS=25h=11h+14h
FP + EC = 18 ECTS
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Map

Master “Ingeniero de Caminos, Canales y Master. .
" Geological
Puertos . :
Engineering
Civil Transport
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Civil Geological
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Materias grado Ciencias en la Ingenieria | Materias Master en Ingenieria Caminos, Cy P

| Ciencias basicas (31,9) | Ampliacion de formacion

cientifica y tecnologica (30)

Aplicacion de ciencias y
Tecnologias Avanzadas (30)

| Ciencias aplicadas a la ingenieria (31.5) |

v v

Tecnologicas Herramientas de la Especializacion en una rama (35}
basicas (60) ingenieria (28.5) «Ingenieria de estructuras y construccisn
| | «Ingenieria del terreno
I ] sIngenieria computacional

sIngenieria. del agua

Aplicacion de tecnologias Aplicacion de ciencias y sIngenieria- del transporte y urbanismo
especificas (36) tecnologias avanzadas (30) «Ingenieria del medio ambiente y sostenibilidad
| |
; . T
| Proyecto de infraestructuras (22.5) | Trabajo Integral en Ingenieria de Caminos, C y P (23) |

Degree in Engineering MASTER EN INGENIERIA DE
Sciences (Civil) CAMINOS, CANALES Y
Materias Master en Ingenieria Geologica PUERTOS

Ampliacion de ciencias o
tecnologias (30)

Aplicacion de Tecnologias
avanzadas (30)

A b
o V4
Especializacion en una rama (35) Master en Ingenlerla

*Obras Geotécnicas

sIngenieria Ambiental GeOIégica

*Recursos Minerales y Energéticos

v

Trabajo Integral en Ingenieria Geologica (25) |
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Master Programmes (Transient)

= Civil Engineering

Master in Civil Engineering (120 ECTS)

Master in Geotechnical Engineering and Seismic Engineering (120
ECTS)

Master in Structural Engineering & Construction (90 ECTS)
Master in Numerical Methods in Engineering (90 ECTS)
Master in Water Resources (120 ECTS)

= Environmental, Sustainability and Natural Resources

Master in Environmental Engineering (120 ECTS)
Master in Sustainability (120 ECTYS)

= Transportation Engineering

Logistics, Transportation and Mobility (120 ECTS)
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European Master Programmes: Erasmus Mundus

Master in Computational Mechanics (120 ECTS) (Taught in English).

Partner Universities: Swansea University, Universitat Stuttgart, Ecole Centrale Nantes

CoMem: Master in Coastal and Marine Engineering and
Management (120 ECTS) (Taught in English)

Partner Universities: Delft University of Technology,Norwegian University of Science and
Technology (Norway), University of Southampton, City University London

Euroaquae: European master in Hydroinformatics and Water
Management (120 ECTS) (Taught in English)

Partner Universities: Université de Nice Sophie-Antipolis, University of Newcastle upon
Tyne, Brandenburgische Technische Universitat Cottbus, Budapest University of
Technology and Economics

Master in Structural Analysis of Monuments and Historical
Constructions (SAMCH) (60 ECTS) (Taught in English)

Partner Universities: Universidade do Minho, Universita Degli Studi di Padova, Czech
Technical University in Prague

Masters Course on Flood Risk Management (120 ECTS) (Taught in
English). Starting September 2011

Partner Universities: UNESCO-IHE Institute for Water Education, Delft, Technical
University of Dresden, University of Ljubljana
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International relations in Europe

82 agreements o

Rkt |GELAND

Number of
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per country
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* Crata
?V T, Seale 1: 19,500,000
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OPEN COURSE WARE

According to the website of the OCW Consortium, an OCW
project:
* |s a free and open digital publication of high quality university-level

educational materials, organized as courses, and often include course
planning materials and evaluation tools as well as thematic content.

 OpenCourseWare are free and openly licensed, accessible to anyone,
anytime via the internet (such as Creative Commons)

Inclusion of competences, capabilities and contents which
come from “Officially approved” documents

Inclusion of support material (in combination with Moodle)

Transparency:
 Openness
e Communication
« Accountability (LMS)
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Camins OpenCourseWare

First-prade subscts

| P | Algenra and geometry

, Camins CourseWare

LI Skl
and leglsiation
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Home Courses Portal Camins Language: | English E " MiEmeTERk: et
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Civil engineering L Sistona) mecanics
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5 H : The main ob
Geological engineering
an Se0matics 3nd geogramNlc INoMEton
Descripie geometry
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Slrengin of materials and struciures

Material Third-grads sub|scts
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Courses [ —p—
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Legend: @ Lecture r rd e B ] n Soll mecnanics
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, Camins CourseWare

Home Courses

Home
Syliabus
Contents
Calendar
Activities
Lecture notes
Assignments
Videos
Exams

Portal Camins Language: | English  [=]

Algebra and geometry

Syllabus

Course description

Students will acquire a general understanding of linear algebra, analytical geometry in two and three dimensions, and methods for solving linear
problems encountered in engineering. They will also develop the skills to analyse and solve mathematical problems in engineering that involve these
concepts.

Learning results

On completion of the course, students will have acquired the ability to:

1. Interpret vector spaces;

2. Solve linear eguation systems manually and using basic software;

3. Produce geometric interpretations of concepts in vector calculus;

4. Use algebraic methods applicable to vectors, matrices, operators and tensors, inciuding basic operations, reduction to canenical form and change
of base.

Course contents
Logic, set theory and algebraic sfructures; Vector spaces, including matrix algebra; Systems of linear equations, linear applications and bilinear
forms and the basic algorithms used io solve them; Euclidean spaces; Determinants and their applications, in particular for calculating areas and

volumes; Analytical geometry; Linear operators: Endomorphisms and spectral theorems, affine Euclidean spaces, eigenvalues and sigenvectors;
Tensor algebra: Basic operations, change of base and tenser calculus

Generic objectives

Delve into the mechanisms of logical reasoning. Studying methods of solving linear problems that appear frequently in engineering. Submit items
tensor algebra and analylic geometry.

Learning objectives

Ability to solve the types of mathematical problems that may arise in engineering. Ability fo apply knowledge of: linear algebra; geometry; differential
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CourseWare

Home Courses Portal Camins Language: English E
Home Algebra and geometry

Syllabus

S Calendar

Calendar

Activities : —— -
Lecture notes

Unit 1: Linear maps

Assignments
A : Resum aplicacions lineals
Videos 1 Linear maps. Part 1 son ™ e
@ Apunis aplicacions lineals
Exams
2 Problems on linear maps Part 1. 20h , Problemes aplicacions lineals

@ Resum aplicacions lineals
3 Linear maps Part 2 20h @ Apunis aplicacions lineals
+ J1est aplicacions lineals

4 Problems on linear maps Part 2 10h , Problemes aplicacions lineals
& Linear mapsTest (P1) 20h # Problemes aplicacions lineals

Unit 2: Euclidean space

6 Euclidean space. Part 1. 20h
7 Problems in Euclidean space. First part. 10h
8 Euclidean space Part 2 20h
9 Euclidean space. Part 3. 30h
10 Problems in Euclidean space Second part. 10h
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Camins CourseWare

Home Courses Portal Camins Language: | English |E|
Home Algebra and geometry

Syllabus

Contents Contents

Calendar

¥ Unit 1: Linear maps
Activities

» Unit 2: Euclidean space
Lecture notes

¢ Unit 3: Determinants

Assignments ~ Unit 4: Endomorphism and matrix reduction
Videos
Bt Dedication

5.0 h Theory + 4.0 h Assignments

Description

Eigenvalues and eigenvectors. Characteristic polynomial. Diagenalization general theorem
Diagonalization elementary theorem. Examples.

Diagonalization exercises.

Trigonalization basic theorem. Examples. Cayley-Hamilton. Examples and applications
Trigonalization problems.

Exercises. Part 3.

¢+ Unit 5: Operators and spectral theorems.
¢ Unit 6: Tensor algebra.

@ CAMINS UPC BARCELOMNATECH. All content is licensed under a Creative Commons license.
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Some Conseguences of Bologna process

Credit transfer system (ECTS): hours of study/work, a common system
of qualification is desired, but “coins” and “notes” have not been unified

Mobility: The target is that every student does mobility during the
university studies. Compulsory mobility. Erasmus programs have been
iIncreased

Cyclicity: The classical 5-6 year curricula permitted students to follow
the studies at a slow velocity and with minimum marks. Even though
they were good the system permitted some slow rate of passing the
courses. Now, marks and efficiency affect admission to Master

Controllability: The CaminsOCW described above is a new concept for
contents, activities, bibliography, and other things publication in which
much more transparency of what the students should learn is set up.

Profession: Graduated in Engineering can access the professional
marked. However, it is expected that a large number of them continue
studies at the Master level.
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