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Why this program?

Building constructions and operations show a high environmental footprint, with 36% of glo
energy consumption and 39% of £¥dnissions, superior to transportation (33%) and industriz
activities (29%). The latest report of the United Nations Environment Program shows that &
significant part of this intense exploitation of resources (28%) finds its roots in the use of
materials and that the demand for buildings and floor area is growing and expected to doul
by 2060. Within this framework, innovative building technologies employineckmon
materials and proposing novel lesmpact structural solutions are of paramount importance in:*
embodied carbon reduction, with the aim to reduce constructretated CQemissions
through:

- improved design of buildings and structures

- lifetime extension and vulnerability reduction

- low-impact structural design ¥

- building material optimization and waste reduction through reuse and recycling i |-

- sustainable management of renewable energy resources ‘
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This program is designed to train a new generation of civil engineers as future leaders in the
development of innovative solutions for sustainability and performance in the built environmge
by fostering creative and independent thinking and promoting-ioysact orientedproblem:
solving.This is done by providing a solid background in fundamental mechanics, coupled wit
cutting-edge research in innovative materials and structures, and a research and developme
environment in the private sector.
This cocktall of solid fundamental skills, innovative research and link to the private sector is 1
perfect environment to train engineers capable to provide innovative solutions to the global
02RIF2Qa OKFfftSy3aSao
The program qualifies graduates for researelated and technical professional activities in the
areas of

» Advanced Mechanics for Innovative Materials and Structures

» Materials and Structures under Extreme Conditions
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Prospective students

The main target group are international students from EU andiidn
countries, with ehigh degree of mobilitand a willingness to study in
an intercultural dimension

Themainskills of thestudentstrained underthis programwill be in the
mechanicaimodelingand simulation of materialsand structures
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The M$graduatewill be part of a new generation @ngineersand civilengineerawith a high
levelof expertisespecialisedtrainedto achievean opensensitivitytowardssustainablesolutions

Working perspectives
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Internationalcontextsand in largefrontier Small cp_mpan!eﬁ;)cusgdon Enrollingto PhDcoursesn the
industrial realitiegpursuingnew strategies of S_IOeC_lflcand Innovative Mechanicof Materialsand Structures
design andealisationof civil constructions apphcatlons_basedon a dgep to pursuean academiaareer,aswell
understandingpf mechanics asworking inresearchcenters
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technische universitat NIVERSITA m CENTRALE Location Se|8Cte(j
dortmund | TRENTO NANTES by the student
| |
1st Semester 2"d Semester 4th Semester
30 ECTS (Courses) 30 ECTS (Courses) 30 ECTS (Master Thesig)
Sept 14¢ Dec 22, 2026 Feb 16 May 26, 2027 Apr 1¢ Sept 30, 2028
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L ocation selected

technische universitat NIVERSITA CENTRALE
dortmund [ TRENTO m NANTES by the StUdent
1 1
1st Semester 2"d Semester 4th Semester

30 ECTS (Courses)

Sept 14¢ Dec 22, 2026

30 ECTS (Courses)

Feb 16c May 26, 2027

SEMESTER1 SEMESTER 2

Advanced Mechanics Materials and
for Innovative Materials Structures under
and Structures Extreme Conditions

TU Dortmund [DE]  UniTrento[IT] |

30 ECTS (Master Thesig)

Apr 1¢ Sept 30, 2028

SEMESTER 4
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1st Semester

30 ECTS (Courses)

Sept 14¢ Dec 22, 2026

Advanced Mechanics for Innovative Materials and Structures

Engineering mathematics 5 Construction with trees in practice 3
Advanced continuum mechanics 8 «How sustainable can building materials be?] 3
Enriched continua and metamaterials 5 Structural systems in engineering practice 3
Nonlinear structural analysis 6 Organic design and structures 3
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2nd Semester

30 ECTS (Courses)

Feb 16 May 26, 2027

Materials and Structures under Extreme Conditions

Mandatory Courses (4) ECT
Stability of structures 6 Metastructures 6
Modeling and simulation of structures 6 Risk analysis and structural reliability 6
Mechanics of solids and structures 6

under extreme conditions

Machine learning for wireless structur{ 6

health monitoring
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Mechanics of porous media 5 Durability and Structural Maintenance 5
Homogenization methods for materials and structures| 5 Earthquake engineering 5
Coupled problems in mechanics: from mathematical 6

formulation to numerical methods

Design and behavior of modern concrete 5

Modernlanguage 2

Summerschool 2
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L ocation selected
by the student

4th Semester

30 ECTS (Master Thesig)

Apr 1¢ Sept 30, 2028

¢KS al a0SNXQa GKSaAaa

- TU Dortmund University

- UniTrento

- EC Nantes

or at one among the Massociate academic
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A Dortmund, the largest city in the Ruhr area
A 10 Million inhabitants in the surrounding
RhineRuhr Metropolitan Region
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TU Dortmund University

_ technische universitat
A Founded in 1968 dortmund

A Over 30,000 students with over 5,350 international students
A Member of the UA Ruhr

1 _Ligs
[

UA RUHR

A Free access to libraries
A Free public transport through the whole of Germany
A 230 different courses in 80 different sports, indoor and outdoor

Department of Architecture and Civil Engineering

A Founded in 1974
A 1995 students enrolled in the faculty with over 100 teaching staff
A Architects and Civil Engineen® trained together in the Dortmunder Mode
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1st Semester

30 ECTS (Courses)

Sept 14¢ Dec 22, 2026

Advanced Mechanics for Innovative Materials and Structures

Elective Courses (2 among 4) ECTS
Engineering mathematics 5 Construction with trees in practice 3
Advanced continuum mechanics 8 «How sustainable can building materials bg 3
Enriched continua and metamaterials 5 Structural systems in engineering practice 3
Nonlinear structural analysis 6 Organic design and structures 3
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Trentois a smallcity (121,000
Inhabitantg located In
Northern Italy and due to its
positionit is a naturalmeeting
point between I[talian and
CentralEuropearculture.

Distanced$rom Trento to:

- Verona 98 km
- Venice 157km
- Innsbruck (Austria) 173 km
- Milan 226 km
- Florence 319 km
- Rome 592 km
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Trento Is a roman town, rich in art and history 2 [ wre
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Locatedn theriver Adigevalley on the Brenneaxis it is surroundedby
beautiful mountainssuchasthe Dolomites and alpingéakes
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Always among the top 3 mediusized

| "% DI TRENTO

Italian universities f1ICENSIS 20231)
High internationalization
Favouredstudy environment
thanks to its humaiscale dimensio
and high level of services
Quality of life (Yaccording

to ItaliaOggRk022)
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Monday to Saturday-284

Sundayl4-21
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A ExcellenttalianDepartment ofCivilEngineering i

2 UNIVERSITA
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Dept. of Civil, Environmentg|
and Mechanical Engineerin

2018-2022 2023-2027

DIPARTIMENTO
DI ECCELLENZA

MIUR

DIPARTIMENTO
DI ECCELLENZA

MUR

A Coordinatiorof/ participationin severalbf the world'smostprestigious
Europearprojects (multiple ERC winners, FET, Marie Curie, etc.)
A High faculty to student ratio (200 faculty and staff: 2000 students)

A Europe's largest Materials and Structures Testing Laboratory
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2nd Semester

30 ECTS (Courses)

Feb 16 May 26, 2027

Materials and Structures under Extreme Conditions

Mandatory Courses (4) ECT
Stability of structures 6 Metastructures 6
Modeling and simulation of structures 6 Risk analysis and structural reliability 6
Mechanics of solids and structures 6

under extreme conditions

Machine learning for wireless structur{ 6

health monitoring
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Stability of Structures
Proff Francesco Dal CorgmdreaPiccolroaz

The course focuses on various instability phenomena that may involve both isolated struc

elements and structures as a whole:

- Discrete and continuous conservative systems

- Non-conservative systems (flutter via follower loadings, parametric resonance for non
stationary loadings)

- Coupled flexural/torsional instability

- Lateral instability of beams

- . AAOaelagtidd (1 KS

- Buckling collapse of frames

-  Numerical methods
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Modeling and simulation of structures
Prof. AndreaPiccolroaz

The course aims to provide students with the methodological basis and practical
knowledge to deal with the numerical analysis of structural and field problems in the

presence of linear and ndmear behaviors and with reference to complex structures
and problems.



