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Why this program?

Building constructions and operations show a high environmental footprint, with 36% of global 
energy consumption and 39% of CO2 emissions, superior to transportation (33%) and industrial 
activities (29%). The latest report of the United Nations Environment Program shows that a 
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 double 
by 2060. Within this framework, innovative building technologies employing low-carbon 
materials and proposing novel low-impact structural solutions are of paramount importance in 
embodied carbon reduction, with the aim to reduce construction-related CO2 emissions 
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
- sustainable management of renewable energy resources 
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tǊƻƎǊŀƳΩǎ ƻōƧŜŎǘƛǾŜǎ
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 environment 
by fostering creative and independent thinking and promoting low-impact oriented problem-
solving. This is done by providing a solid background in fundamental mechanics, coupled with 
cutting-edge research in innovative materials and structures, and a research and development 
environment in the private sector. 
This cocktail of solid fundamental skills, innovative research and link to the private sector is the 
perfect environment to train engineers capable to provide innovative solutions to the global 
ǘƻŘŀȅΩǎ ŎƘŀƭƭŜƴƎŜǎΦ
The program qualifies graduates for research-related and technical professional activities in the 
areas of

» Advanced Mechanics for Innovative Materials and Structures
» Materials and Structures under Extreme Conditions
» Materials and Structures in their Environment
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Prospective students

The main target group are international students from EU and non-EU 
countries, with a high degree of mobilityand a willingness to study in 
an intercultural dimension.

The main skills of the students trained under this program will be in the 
mechanical modeling and simulation of materials and structures.
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Working perspectives

International contexts and in large frontier 
industrial realities pursuing new strategies of 
design and realisation of civil constructions

Small companies focused on 
specific and innovative 

applications, based on a deep 
understanding of mechanics

The MS2 graduate will be part of a new generation of engineers and civil engineers with a high 
level of expertise specialised, trained to achieve an open sensitivity towards sustainable solutions. 

Enrolling to PhD courses in the 
Mechanics of Materials and Structures 
to pursue an academic career, as well 

as working in research centers



Dept. of Mechanics, Materials 
and Civil Engineering

Faculty of Architecture 
and Civil Engineering

Dept. of Civil, Environmental 
and Mechanical Engineering



Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027



Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

3rd Semester

30 ECTS (Courses)

Sept 1, 2026  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027



3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027

Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

Elective Courses (2 among 4) ECTS

Construction with trees in practice 3

«How sustainable can building materials be?» 3

Structural systems in engineering practice 3

Organic design and structures 3

Mandatory Courses (4) ECTS

Engineering mathematics 5

Advanced continuum mechanics 8

Enriched continua and metamaterials 5

Nonlinear structural analysis 6

Advanced Mechanics for Innovative Materials and Structures



Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

Mandatory Courses (4) ECTS

Stability of structures 6

Modeling and simulation of structures 6

Mechanics of solids and structures 
under extreme conditions

6

Machine learning for wireless structural 
health monitoring

6

Elective Courses (1 among 2) ECTS

Metastructures 6

Risk analysis and structural reliability 6

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027

Materials and Structures under Extreme Conditions



tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

Mandatory Courses (6) ECTS

Mechanics of porous media 5

Homogenization methods for materials and structures 5

Coupled problems in mechanics: from mathematical 
formulation to numerical methods

6

Design and behavior of modern concrete 5

Modern language 2

Summer school 2

Elective Courses (1 among 2) ECTS

Durability and Structural Maintenance 5

Earthquake engineering 5

3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027

Materials and Structures in their Environment



tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

¢ƘŜ aŀǎǘŜǊΩǎ ǘƘŜǎƛǎ Ŏŀƴ ōŜ ŎƻƳǇƭŜǘŜŘ ŀǘ
- TU Dortmund University
- UniTrento
- EC Nantes
or at one among the MS2 associate academic 
ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ǇŀǊǘƴŜǊǎ ƛƴ ǘƘŜ ǿƻǊƭŘΧ

3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027
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Associate Academic partners in Europe

NATIONAL 
TECHNICAL 
UNIVERSITY 
OF ATHENS
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Associate Industrial/Public partners in Europe
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Associate Academic partners in North Africa
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Associate Academic partners in North America
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Associate Academic partners in Asia



Dept. of Mechanics, Materials 
and Civil Engineering

Faculty of Architecture 
and Civil Engineering

Dept. of Civil, Environmental 
and Mechanical Engineering



Faculty of Architecture 
and Civil Engineering

Prof. A. Madeo
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Å Dortmund, the largest city in the Ruhr area
Å 10 Million inhabitants in the surrounding 

Rhine-Ruhr Metropolitan Region

Distance [km]

Essen 31

Düsseldorf 57

Köln 72

Frankfurt 175

Amsterdam 200

Berlin 422
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TU Dortmund University

Å Founded in 1968
Å Over 30,000 students with over 5,350 international students
ÅMember of the UA Ruhr

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

Department of Architecture and Civil Engineering

Å Founded in 1974
Å 1995 students enrolled in the faculty with over 100 teaching staff
Å Architects and Civil Engineersare trained together in the Dortmunder Model



Institute of Structural Mechanics, Statics and Dynamics

ÅMETA-LEGO ERC-Grant
Å Finite-size metamaterial modeling

Å Dispersion and Band-gap description
through enriched continua

Å Surface forces and non-coherent
interfaces

Mechanics of Sustainable Materials and Structures ςMS2

Å Sustainable Building with Trees

Transmission loss
Reduced Relaxed



Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

Elective Courses (2 among 4) ECTS

Construction with trees in practice 3

«How sustainable can building materials be?» 3

Structural systems in engineering practice 3

Organic design and structures 3

Mandatory Courses (4) ECTS

Engineering mathematics 5

Advanced continuum mechanics 8

Enriched continua and metamaterials 5

Nonlinear structural analysis 6

3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027

Advanced Mechanics for Innovative Materials and Structures



Dept. of Civil, Environmental 
and Mechanical Engineering

Prof. F. Dal Corso
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University of Trento, Italy

Trento

Trento is a small city (121,000 
inhabitants) located in 
Northern Italy and due to its 
position it is  a natural meeting 
point between Italian and 
Central European culture.

Distances from 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

Located in the river Adige valley, on the Brenner axis, it is surrounded by 
beautiful mountains, such as the Dolomites, and  alpine lakes
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Å Always among the top 3 medium-sized 

Italian universities (1st CENSIS 2023-24)

Å High internationalization

Å Favouredstudy environment 

thanks to its human-scale dimensions 

and high level of services

Å Quality of life (1st according 

to ItaliaOggi2022)



Free circulation card

annual subscription to the transport 

network of the province of Trento (ϵтл)

Mechanics of Sustainable Materials and Structures ςMS2

Libraries

Monday to Saturday 8-24

Sunday 14-21
 

5
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Dept. of Civil, Environmental 
and Mechanical Engineering

Å Coordination of/participation in several of the world's most prestigious 

European projects (multiple ERC winners, FET, Marie Curie, etc.)

Å High faculty to student ratio (200 faculty and staff: 2000 students)

Å Europe's largest Materials and Structures Testing Laboratory

Å Excellent Italian Department of Civil Engineering



3rd Semester

30 ECTS (Courses)

Sept 1, 2027  ςJan 15, 2028

4th Semester

30 ECTS (Master Thesis)

Apr 1 ςSept 30, 2028

1st Semester

30 ECTS (Courses)

Sept 14 ςDec 22, 2026

Location selected 
by the student

Mechanics of Sustainable Materials and Structures ςMS2

Mandatory Courses (4) ECTS

Stability of structures 6

Modeling and simulation of structures 6

Mechanics of solids and structures 
under extreme conditions

6

Machine learning for wireless structural 
health monitoring

6

Elective Courses (1 among 2) ECTS

Metastructures 6

Risk analysis and structural reliability 6

tǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ

Materials and Structures under Extreme Conditions

2nd Semester

30 ECTS (Courses)

Feb 16 ςMay 26, 2027
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Stability of Structures
Proff. Francesco Dal Corso, Andrea Piccolroaz

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

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

- .ŀǎƛŎǎ ƻŦ ǘƘŜ άelasticaέ

- Buckling collapse of frames

- Numerical methods
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Modeling and simulation of structures
Prof. Andrea Piccolroaz

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 non-linear behaviors and with reference to complex structures 

and problems. 


