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General The main objective of the subject of Theory of Structures and Industrial Constructions is to provide the student
description  with the basic knowledge for the analysis and design of structural elements and systems more frequent in

industrial constructions. To do this, the structural typologies and the most common elements in the industrial
buildings will be identified. In addition, different tools will be studied for their analysis and design. The students
will be also introduced in the management of the current regulations, and in particular the standars for
structures made of steel and reinforced concrete, respectively.

It is, therefore, a subject that will provide fundamental knowledge for the professional exercise of the graduate
in mechanical engineering. In fact, knowledge and ability to calculate and design structures and industrial
constructions is one of the competencies that, according to Ministerial Order CIN / 351/2009, of February 9,
must be acquired in the official degrees which, as in this case, qualify for the exercise of the Industrial
Technical Engineer profession.

Competencies

Code

B3

Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and
provide them the versatility to adapt to new situations.

B4

Ability to solve problems with initiative, decision making, creativity, critical thinking and the ability to communicate and
transmit knowledge and skills in the field of Industrial Engineering in Mechanical specialty.

B5

Knowledge to carry out measurements, calculations, assessments, appraisals, surveys, studies, reports, work plans and
other similar works.

B6

Capacity for handling specifications, regulations and mandatory standards.

B11l

Knowledge, understanding and ability to apply the necessary legislation in the exercise of the profession of Industrial
Technical Engineer.

C23

Knowledge and ability to calculate and design of structures and industrial buildings.

D2

Problems resolution.

D5

Information Management.

D8

Decision making.

D9

Apply knowledge.

D10

Self learning and work.

D17

Working as a team.

Learning outcomes

Expected results from this subject Training and Learning

Results
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Knowing the requirements that the structures must meet to fulfill their functions, taking into B3 C23 D2
account the external loads, the security criteria and the bases of calculation B4 D5
B5 D8
B6 D9
B11l D10
D17
Acquire capacity to convert a real structure into a model for analysis, and vice versa B3 C23 D2
B4 D5
B5 D8
B6 D9
B11l D10
D17
Identifying the most important typologies and elements used in industrial structures and B3 C23 D2
constructions B4 D5
B5 D8
B6 D9
Bl1l D10
D17
Ability to determine stress laws, stresses and deformations in the elements of structures B3 C23 D2
B4 D5
B5 D8
B6 D9
Bl1l D10
D17
ENAEE learning outcome: KNOWLEDGE and UNDERSTANDING: LO1.2.- knowledge and B3 C23
understanding of the mathematics and other basic sciences underlying their engineering
specialisation, at a level necessary to achieve the other programme outcomes [level of
achievement (basic (1), intermediate (2) and advanced (3)) for this learning outcome: Intermediate
(2)1.
ENAEE learning outcome: ENGINEERING ANALYSIS: LO2.2.- ability to identify, formulate and solve B4 C23 D2
engineering problems in their field of study; to select and apply relevant methods from established D8
analytical, computational and experimental methods; to recognise the importance of non-technical D9
Osocietal, health and safety, environmental, economic and industrial [] constraints [Intermediate
(2)].
ENAEE learning outcome: ENGINEERING DESIGN: LO3.1.- ability to develop and design complex B4 C23 D2
products (devices, artefacts, etc.), processes and systems in their field of study to meet B5 D9
established requirements, that can include an awareness of non-technical [] societal, health and
safety, environmental, economic and industrial] considerations; to select and apply relevant
design methodologies [Intermediate (2)].
ENAEE learning outcome: ENGINEERING DESIGN: LO3.2.- ability to design using some awareness of B4 C23 D9
the forefront of their engineering specialisation [Basic (1)]. B5
ENAEE learning outcome: INVESTIGATIONS: LO4.1.- ability to conduct searches of literature, to B6 D5
consult and to critically use scientific databases and other appropriate sources of information, to  B11
carry out simulation and analysis in order to pursue detailed investigations and research of
technical issues in their field of study [Basic (1)].
ENAEE learning outcome: INVESTIGATIONS: LO4.2.- ability to consult and apply codes of practice B6
and safety regulations in their field of study [Advanced (3)]. B11l
ENAEE learning outcome: ENGINEERING PRACTICE: LO5.1.- understanding of applicable techniques C23 D9
and methods of analysis, design and investigation and of their limitations in their field of study
[Intermediate (2)].
ENAEE learning outcome: ENGINEERING PRACTICE: LO5.2.- practical skills for solving complex B4 D2
problems, realising complex engineering designs and conducting investigations in their field of B5 D9
study [Basic (1)].
ENAEE learning outcome: ENGINEERING PRACTICE: LO5.3.- understanding of applicable materials, D8
equipment and tools, engineering technologies and processes, and of their limitations in their field D9
of study [Basic (1)].
ENAEE learning outcome: ENGINEERING PRACTICE: LO5.4.- ability to apply norms of engineering  B6 D9
practice in their field of study [Intermediate (2)]. B11
Contents
Topic
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Unit 1. Introduction to the analysis and design of Objectives and development:

structures

This theme will serve like an introduction to the structural analysis. It will
present the fundamental considerations for the idealisation and the
analysis of a structure, will identify the main types of structures and their
elements and, finally, will describe the different types of loads in a
structure.

Index:

1.1 Analysis and structural design

1.2 Classification of structures

1.3 Types of loads on structures

1.4 Idealisation of structures

1.5 Basic principles of the structural analysis

Unit 2. Industrial Constructions: Typology and
Constructive Elements

Objectives and development:

This theme will introduce the concept of industrial urbanism and identify
the different types of structures used in industrial buildings, as well as
their basic constructive elements. Also, the student will be introduced to
the systems and construction processes used in industrial buildings.

Index:

2.1 General information on architecture and industrial urbanism
2.2 Types of structures in industrial buildings

2.3 Building elements: Foundations

2.4 Building elements: Beams, pillars and slabs

2.5 Building elements: Enclosures and covers

Unit 3. Normative frame in the calculation and
design of structures and industrial constructions

Objectives and development:

The codes currentluy in force for the design of industrial constructions and
the calculation of their structures will be presented. The criteria of
structural security that govern the calculation of structures in Spain and in
the European Union will be studied. This includes the determination of the
loads on a structure. Besides, an apporach to different criteria that must
be taken into account in the design and the construction of industrial
buildings: evaluation and prevention of risks in the construction phase,
security of utilisation and accessibility, energy saving and use of
renewable energies, healthy indoor environment, noise protection, etc.

Index:

3.1 Regulatory framework for industrial constructions

3.2 Loads

3.3 Structural security according to the CTE: verification of Limit States
3.4 Load combination

3.5 Social, environmental, security and health aspects in industrial
buildings

Unit 4. Introduction to the design of metal
structures

Objectives and development:

The fundamentals of the design and calculation of metal structures will be
explained. The main characteristics of steel structures used in industrial
buildings will be presented. An introduction will be made to the sizing and
verification of the main elements of steel structures.

Index:

4.1 Introduction to metal structures

4.2 Steel: classes and main characteristics

4.3 Standard steel sections

4.4 Introduction to the calculation of steel elements subjected to tensile,
compression and bending forces

4.5 Introduction to design of joining elements in steel structures

Unit 5. Introduction to the design of concrete
structures

Objectives and development:

The main characteristics and behavior of the concrete structures used in
industrial buildings will be described. The properties and applications of
concrete as a construction material (bulk, reinforced and prestressed
concrete) will be studied. Concrete selection and identification criteria will
be introduced.

Index:

5.1 Introduction to concrete structures

5.2 Concrete: types, components and main properties

5.3 Selection and identification of concrete as a building material
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Unit 6. Analysis of reticular structures with
articulated knots

Objectives and development:

The main features of bar structures with articulated knots will be defined
and their main types will be identified. Different analytical methods will be
studied to determine stresses and deformations in both isostatic and
hyperstatic structures. The results obtained with this type of analysis will
be related to the fundamentals of metal structures design, seen in unit 4.

Index:

6.1 Characteristics of structures with articulated knots
6.2 Analysis of isostatic structures

6.3 Analysis of hyperstatic structures

6.4 Lines of influence

Unit 7. Analysis of reticular structures with rigid
knots

Objectives and development:

The behavior of bar structures with rigid knots will be analysed. The
fundamentals of the method of Cross of distribution of moments will be
presented as tool of analysis of this type of structures. This method will be
applied to determine the internal forces in hyperstatic beams and frames.
The results obtained with this type of analysis will be related to the
fundamentals of design of metal and concrete structures, seen in unit 4
and 5, respectively.

Index:

7.1 Characteristics of structures with rigid knots

7.2 Fundamentals of the Cross method

7.3 Analysis of hyperestatic beams using the Cross method
7.4 Analysis of frames using the Cross method

Unit 8. Introduction to matrix methods of
structural analysis

Objectives and development:

An introduction will be made to the matrix methods of structural analysis,
commonly used in the computational analysis of structures. The
fundamentals of the stiffness method will be introduced for the analysis of
elementary reticular structures.

Index:

8.1 Introduction to matrix methods

8.2 Fundamentals of the stiffness method

8.3 Application of the stiffness method to the analysis of elementary bar
structures

Unit 9. Cables and Arches

Objectives and development:

The fundamentals of the structural analysis of cables and arches will be
studied. Both the cables supporting to puntual and distributed vertical
loads will be analysed. Three-Hinged arches will be studied as a basic case
of the analysis of arches.

Index:

9.1 General characteristics of cables

9.2 Analysis of cables supporting vertical concentrated loads
9.3 Analysis of cables supporting vertical distributed loads
9.4 General characteristics of arches

9.5 Analysis of three-hinged arches

Unit 10. Singular structures on the Navy
environmente

Objectives and development:

Some of the most relevant aspects of the constructions in the units of the
Navy will be discussed. Students of Navy Branch will receive applied
training on the design of structures in warships, while Marine Corps
students will study the design of fortifications.

Index:
10.1 Design of structures in warships
10.2 Designing fortifications

Practice 1. Identification and idealization of
structures

Objectives and development:

The student is expected to put into practice and consolidate the
knowledge acquired in unit 1 while reviewing concepts of statics of
structures previously acquired in subjects such as Physics and Elasticity
and Strength of Materials. For this, different examples of real structures
will be proposed to be idealised, determining their design loads and
analysing their stability. n addition, this practice will be complemented by
a visit to different buildings of the ENM in which students will be able to
identify some of the types and structural elements studied.
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Practice 2. Determining design loads on industrial Objectives and development:

buildings

This practice aims to introduce the student to the management of the
current regulations applicable to the design of structures. For this, an
exercise is proposed in which the students must determine the loads
actuating on different structural elements of an industrial warehouse. This
practice is related to the first three units of the subject.

Practice 3. Sizing structural steel elements Objectives and development:

With this practice, the students are expected to complement and expand
their knowledge on calculation and combination of loads, applying them to
the dimensioning of different elements of steel structures. For this, the
student will solve several practical cases raised by the lecturer. This
practice is related to units 2, 3 and 4.

Practice 4. Analysis of reticular structures with ~ Objectives and development:
articulated and rigid knots This practice aims to reinforce the knowledge related to units 1, 2, 6 and 7

of the subject. For this, different demonstrative assemblies of models of
articulated knots and rigid knots bar structures will be made, on which the
students must carry out different measurements of deformations. In
addition, exercises will be solved that will reinforce the understanding of
the behavior of this type of structures.

Practice 5. Matrix methods of structural analysis Objectives and development:

This practice is intended to introduce the student to the use of matrix
methods for the analysis of structures. A series of exercises will be solved
through the programing of the stiffness method in a Matlab-type software.
This is a practice related to unit 8.

Practice 6. Introduction to the use of professional Objectives and development:
structural calculation software In this practical session, the student will be introduced to the management

of professional structural calculation programs with a dual objective: i) to
promote the consolidation of basic knowledge on design and calculation of
structures acquired throughout the course; ii) show the possibilities
offered by a professional structure calculation software. There will be a
brief presentation of the software available at the center (Autodesk Robot
Structural Analysis) and the sizing of different structural elements and
simple structures will be carried out

Practice 7. Social, environmental, safety and Objectives and development:
health aspects in the design and construction of Students, working in groups of three to five people, must present and

industrial buildings

defend a work on different social, environmental, safety and health
aspects that according to the Technical Building Code and other reference
regulations must be taken into account in the design and the construction
of industrial buildings. These works will be raised by the lecturers of the
subject during the teaching of unic 3. The result of this practice will be
evaluated within the Group Work item (TG), according to what is
established in the Assesment item of this teaching guide.

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 28 42 70
Laboratory practical 14 7 21
Seminars 7 0 7

Problem solving 28 16 44
Mentored work 0 8 8

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

The methodology of these classes will approximate to a masterful participatory session. The
fundamentals of each topic will be explained and explanatory examples will be presented. Also, the
student will be guided to study the contents of the subject in an autonomous way.

As an expository method, the presentation projector and the blackboard will be used. As far as
possible, copies of the presentation slides will be provided to the students prior to the class,
focusing the efforts of the lecturer and students on the exposition and understanding of the
knowledge.

Additionally, collaborative learning will be encouraged in the classroom through group activities.
The aim is to motivate the student in the research activity, and encourage personal skills while
sharing problems and solutions. With a dedication that will vary throughout the course and
depending on the specific needs of the subject, part of the classroom classes will be dedicated to
solving problems by teams (problem-based learning).
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Laboratory practical The practical teaching will aim to apply, expand and consolidate the concepts studied in the

theoretical classes. With the idea of promoting both the creativity and technical skills of the
student, a series of sessions are presented, which include, on the one hand, the performance of
laboratory practices, and on the other, the study of cases and the resolution of problems and/or
exercises. These sessions will deal with the experimental analysis of deformations in structures, the
resolution of exercises of structural analysis by classical methods and with computer software, the
handling of specifications, regulations and obligatory standards in the design of industrial buildings.
These classes will begin with a presentation of the practice by the lecturer, and if necessary, with
an explanation of new theoretical concepts that are necessary for its realisation. Subsequently, the
students will carry out the practice in question working in small groups, and under the supervision
of the lecturer. At the end of each practice, each group of students must submit a summary report
with the results obtained.

Seminars

Classes designed to solve problems and/or exercises and to study cases, which students must carry
out individually or in group. The fact that the number of students in these classes is reduced
(around 10), allows a greater proximity between lecturer and student, which facilitates the
understanding and the comprehension of the fundamental concepts of the subject

Problem solving

Intensive course (15 hours) for those students who have failed the subject at first call, prior to the
exam in second call. Group tutoring with the lecturer. Doing examans. Assessment tasks and
reinforcement hours.

Mentored work

Students, working in groups of three to five people, must present and defend a work on different
social, environmental, safety and health aspects that according to the Technical Building Code and
other reference regulations must be taken into account in the design and the construction of
industrial buildings. These works will be proposed by the teaching staff of the subject during the
teaching of unit 3 and will be presented in the hours allocated to the 7th laboratory practice.

Personalized assistance

Methodologies Description

Problem solving In the scope of the tutorial action, we distinguish actions of academic tutoring and personalised tutoring.

The students will have at their disposal hours of academic tutoring in which they will be able to ask any
question related to the contents of the subject, its organisation, evaluation, etc. These tutorials can be
individualised or in a group. Notwithstanding, group tutorials will be encouraged for solving problems or
clarifying different contents of the subject. In addition, the lecturer will be available for the student to
comment or ask for advice on any circumstance that prevents him/her from adequately following the
subject (personalised tutorials). With the combination of these two types of tutorial action, we aim to
achieve an academic-personal balance that allows the student to achieve their goals in the most
effective way. The faculty of this subject will be available for tutorials in the schedule published on the
website of the centre, as long as the students confirm in advance by email their interest in attending
them. However, the students may arrange a tutorial with the lecturer at any time (not necessarily in this
schedule). Finally, the teaching staff will be able to answer the students' questions by telematic means
(email, videoconference, forums on teledoaching platforms, etc.).

Assessment
Description Qualification Training and
Learning
Results
Lecturing Written tests: theoretical questions and problems 70 B3 (€23 D2
The written tests aim to evaluate the learning of all the theoretical contents of the B4 D5
subject. There will be two partial tests and one final exam. Each partial test will B5 D8
contribute 20% of the final grade of the student. The final exam, which will cover B6 D9
all the subject matter, will have a weight of 40% in the final grade. The written B11l D10
tests will consist of a series of questions and exercises that give priority to the
conceptual and logical reasoning, in order to verify the intellectual maturity of the
students to obtain conclusions from the notions or theories exposed in class. All
tests will be evaluated for a total of 10 points.
Laboratory The students must present a report of practices for each laboratory practice 10 B3 (€23 D2
practical performed (in case the practice is done in group, only one practice will be B4 D5
delivered per group). Each report will be evaluated on 10 points. The final grade of B5 D8
practices will be the average value of the grades obtained in each practice B6 D9
delivered. Bll D10
D17
Seminars Throughout the course (in particular during the seminar hours), different exercises 10 B3 (€23 D2
will be proposed to students, who may do them in groups or individually. Each of B4 D5
these exercises will be evaluated over 10 points. The grade of this item will be the B5 D8
average value of the grades obtained in each deliverable. B6 D9
Bll D10
D17
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Mentored Group work that must be accompanied with a memory and an oral presentation. 10 B3 (€23 D2

work The work will be valued on a maximum of 10 points. B4 D5
B5 D8
B6 D9

B11l D10

D17

Other comments on the Evaluation

A numerical rating system with values between 0 and 10 will be used, according to the current legislation (R.D. 1125/2003
de 5 de septiembre, B.0.E. n2224 de 18 de septiembre).

Ordinary call: continuous evaluation

The continuous evaluation method (EC) will assess the results achieved by the students in the different activities carried out
throughout the course, which will be grouped as follows: Final Test (PF), Theoretical-Practical Controls (CT), Memories of
Practices (MP), Evaluables Exercises (EE), and Final Work (TF). The grade of each part will be calculated as the arithmetic
mean of the items made up to the moment of the evaluation in that part.

There will be two tests of evaluation of theoretical-practical knowledge (CT) throughout the course. The student must
present a report for each laboratory practice provided that it is indicated in the realization of the same, which will be
evaluated in item MP. In the seminar and / or theory class hours, the student may be offered the completion and delivery of
different exercises, which will be evaluated in item EE. In the event that a student is unable to attend a session in which
exercises that can be evaluated due to force majeure are carried out, the student must notify the teachers by email so that
they have a record and this circumstance is taken into account at the time of the evaluation. In addition, the students must
carry out and present a group work on the social, environmental, safety and health aspects in the design and construction of
industrial buildings (see practice 7), which will be evaluated in item TG. The final continuous assessment test (PF) will
include all the contents of the subject and will have a weight of 40% in the final grade of continuous assessment.

The grade of the continuous evaluation (NEC), will be the result of applying the weighted average to all the evaluated parts;
that is, it will be calculated as follows:

NEC= 0.4 PF+0.15 CT1+0.15 CT2+0.1 MP++0.1 EE+0.1 TG

The student will pass the subject by continuous evaluation when each and every one of the following requirements is met:

1. Have completed all evaluable tasks (except duly justified cases)
2. Have a score of at least 4 points out of 10 in the continuous assessment final exam (PF)

3. Have a NEC value greater than or equal to 5 points (out of 10)

In case of not fulfilling any of the first two requirements, the final grade of continuous evaluation will be equal to the
minimum value between NEC and 4 points.

Ordinary call: ordinary exam

Those students who fail to pass the subject by the continuous assessment method, must do the ordinary exam, where all the
competences of the subject will be assessed. The results of this exam will suppose 100% of the student's final grade, being
an essential requirement to pass the course to obtain a grade of at least 5 points out of 10.

Students who have passed the subject by continuous evaluation will have the possibility of taking the ordinary exam to
improve their grade.

Extraordinary call

Students who have not passed the subject in the ordinary call will take an extraordinary exam that will have the same
format and the same requirements as the ordinary exam.

Ethical commitment

In their double condition of military and student of the University of Vigo, students are subject to the obligations derived
from both institutions. As regards a university student, the University Student Statute, approved by Royal Decree 1791/2010
of December 30, establishes in its article 12, point 2d, that the university student has the duty to abstain from using or
cooperation in fraudulent procedures in assessment tests, in the work carried out or in official university documents.
Likewise, the LCM, in its article 4 concerning the rules of behavior of the military, establishes in its fifteenth rule that the
latter will carry out his duties and obligations exactly, driven by the feeling of honor, ...
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Therefore, the student is expected to have adequate ethical behavior. If during the course unethical behavior is detected in
the performance of any evaluable test or exercise (copying, plagiarism, use of unauthorized electronic devices or others),
the student in question will not pass the subject by continuous evaluation (in which he will obtain a rating of 0.0). Likewise, if
this type of behavior were detected in the ordinary exam or in the extraordinary exam, the student would obtain a grade of
0.0 in such call.

Sources of information

Basic Bibliography

Hibbeler, R.C, Andlisis estructural, 82 ed., Pearson Educacién, 2012

McCormac, J.C, Andlisis de estructuras. Métodos clasico y matricial, 42 ed., Ed. Marcombo, 2011

Arguelles Alvarez, R. y otros, Estructuras de acero. Tomo 1: fundamentos y calculo segun CTE, EAE y EC3, 32 ed.,
Ed. Bellisco, 2013

Martin, A., Suarez, F., Del Coz, J.J, Tipologia Estructural en Arquitectura Industrial, 12 ed., Ed. Bellisco, 2005
Ministerio de Fomento, Instruccion de acero estructural (EAE),

http://www.fomento.gob.es/MFOM/LANG CASTELLANO/ORG, 2011

Ministerio de Fomento, Instruccion de Hormigén Estructural EHE-08,

http://www.fomento.gob.es/MFOM/LANG CASTELLANO/ORG, 2008

Ministerio de Vivienda, Cédigo Técnico de la edificacion, www.codigotecnico.org, 2006

Complementary Bibliography

Argiielles Alvarez, R, Calculo de estructuras. Vol 1y 2, 12 ed., Ed. Bellisco, 1981

Beer, F.P, Johnston, E.R, Mazurek, D.F., Mecdnica vectorial para ingenieros: Estatica, 102 ed., McGraw Hill, 2013
Leet, K.M, Uang, C.M, Gilbert, A.M, Fundamentals of structural analysis, 42 ed., McGraw Hill, 2011

Serrano Lépez, M.A., Castrillo Cabello, M.A., Lépez Aenlle, M., Estructuras. Formulario-Prontuario: volimenes 1y 2, 22
ed., Ed. Bellisco, 2009

Véazquez Fernandez, M, Lopez Pérez, E, El método de los elementos finitos aplicado al andlisis estructural, 12 ed., Ed.
Noela, 2001

Comisién Permanente del Hormigoén, Secretaria General Técnica, Guia de aplicacion de la Instruccion de Hormigén
Estructural (EHE-08) EDIFICACION, 12 ed., Centro de publicaciones del Ministerio de Fomento, 2014

Fiol Femenia, F, Acciones en la Edificacion: Exposicidon y Ejemplos segun SE y SE-AE del CTE, 12 ed., Autor Editor,
2008

Fiol Femenia, F, Fiol Olivan, F, Manual de Cimentaciones, 12 ed., Editorial Monte Carmelo, 2009

Jiménez Montoya, P, Garcia Meseguer, A, Moradn Cabré, F, Arroyo Portero, ).C, Hormigén Armado, 152 ed., Gustavo Gili,
2010

Montalva Subirats, J.M, Hospitaler Pérez, A, Saura Arnau, H, Proyecto Estructural de Edificio Industrial: disefio y
cdlculo de estructura metalica, 22 ed., Universidad Politécnica de Valencia, Servicio de P, 2014

Montalva Subirats, .M, Saura Arnau, H., Construccidn y arquitectura industrial: Coleccion de problemas resueltos,
22 ed., Universidad Politécnica de Valencia, Servicio de P, 2014

Rolando Ayuso, A, Cerramientos ligeros y pesados en los edificios, 12 ed., Ed. Bellisco, 1999

Urbén Brotdns, P., Construccion de estructuras metalicas, 52 ed., Ed. Club Universitario, 2015

Recommendations

Subjects that it is recommended to have taken before

Physics: Physics 1/P52G381V01102

Materials science and technology/P52G381V01202

Resistance of materials/P52G381V01204

Elasticity and additional topics in resistance of materials/P52G381V01303

Other comments

For a correct follow-up of this subject, the students must have solid knowledge of vector calculus and master the concept of
static equilibrium. In addition, they must have the ability to analyse tensions and deformations in elementary structures.
They should also be familiar with the mechanical properties of structural materials such as steel. It is therefore highly
recommended that the students have completed and passed the following subjects of the curriculum: Physics I, Materials
Science and Technology, Resistance of materials and Elasticity and Advanced strength of materials.

The knowledge acquired in the structural analysis part of this subject can be useful to the student in the follow-up of
subjects such as Machine design (second term of the fourth year) or Theory of the ship and shipbuilding (first term of the
fifth year). Also, the knowledge acquired in the construction part will be complemented by the subject of Basics of
topography, which is only taught to students of the mention of Marine Corps.

Contingency plan

Description
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=== EXCEPTIONAL PLANNING ===

Given the uncertain and unpredictable evolution of the health alert caused by COVID-19, the University of Vigo establishes
an extraordinary planning that will be activated when the administrations and the institution itself determine it, considering
safety, health and responsibility criteria both in distance and blended learning. These already planned measures guarantee,
at the required time, the development of teaching in a more agile and effective way, as it is known in advance (or well in
advance) by the students and teachers through the standardized tool.

MODIFICATIONS IN CASE OF EXTRAORDINARY SITUATIONS THAT INVOLVE THE SUSPENSION OF THE PRESENTIAL ACADEMIC
ACTIVITY.

CONTENTS

The laboratory practices PL1 and PL4 are face-to-face, since they imply, respectively, the visit to different buildings of the
ENM and the assembly of models of structures on which different measurements must be made. As far as possible, these
tasks will be replaced by the resolution of exercises and/or practical cases that, with the support of the appropriate
audiovisual media, allow the student to achieve the objectives set for such practices.

TEACHING METHODOLOGY

A new teaching methodology is added:

Synchronous online meeting (theory or practical session): It is taught through a web video conferencing platform. Each
virtual classroom contains a variety of display panels and components, the design of which can be customized to best suit
the needs of the class. In the virtual classroom, lecturers (and those authorized participants) can share their computer
screen or files, use a whiteboard, chat, stream audio and video, or participate in interactive online activities (surveys,
guestions, etc.).

EVALUATION
The evaluation tests would be carried out by combining the FAITIC-Moodle remote teaching platform and the Remote
Campus of the University of Vigo.
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