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2.Learning goals

2.1.Learning goals

2.2.Importance of learning goals

3.Aims of the course and competences

3.1.Aims of the course

3.2.Competences

4.Assessment (1st and 2nd call)

4.1.Assessment tasks (description of tasks, marking system and assessment criteria)

5.Methodology, learning tasks, syllabus and resources

5.1.Methodological overview

The methodology followed in this course is oriented towards achievement of the learning objectives. It is based on
participation and the active role of the student favors the development of communication and decision-making skills. A
wide range of teaching and learning tasks are implemented, such as lectures, guided assignments, laboratory sessions,
autonomous work, and tutorials.

Students are expected to participate actively in the class throughout the semester.
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Classroom materials will be available via Moodle. These include a repository of the lecture notes used in class, the course
syllabus, as well as other course-specific learning materials.

Further information regarding the course will be provided on the first day of class.

5.2.Learning tasks

The course includes 6 ECTS organized according to:

- Lectures (1.2 ECTS): 30 hours.

- Laboratory sessions (1.2 ECTS): 30 hours.

- Guided assignments (0.8 ECTS): 20 hours.

- Autonomous work (2.6 ECTS): 65 hours.

- Tutorials (0.2 ECTS): 5 hours.

Lectures: the professor will explain the theoretical contents of the course and solve illustrative applied problems. These
problems and exercises can be found in the problem set provided at the beginning of the semester. Lectures run for 3
weekly hours. Although it is not a mandatory activity, regular attendance is highly recommended.

Laboratory sessions: sessions will take place every 2 weeks (6 sessions in total) and last 2.5 hours each. Students will
work together in groups actively doing tasks such as practical demonstrations, measurements, calculations, and the use
of graphical and analytical methods.

Guided assignments: students will complete assignments, problems and exercises related to concepts seen in laboratory
sessions and lectures. They will be submitted at the beginning of every laboratory sessions to be discussed and
analyzed. If assignments are submitted later, students will not be able to take the assessment test.

Autonomous work: students are expected to spend about 65 hours to study theory, solve problems, prepare lab sessions,
and take exams.

Tutorials: the professor's office hours will be posted on Moodle and the degree website to assist students with questions
and doubts. It is beneficial for the student to come with clear and specific questions.

5.3.Syllabus

Block I: Three dimensional surface structures

1. Kirchhoff plate theory

2. Kirchhoff-Love shell theory
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3. Liquid storage tanks

4. Grain storage silos

5. Gas storage tanks

Block II: Structural dynamics

1. Structural dynamics fundamentals. Calculation equations and methods

2. Single degree of freedom systems. Free and forced vibrations

3. N degree of freedom systems

4. Calculation of natural frequencies and mode shapes

5. Methods for solving the equations of motion

6. Seismic analysis

Block III: Retaining walls and foundations

1. Classification and characterization of soil behaviour

2. Strains and stresses calculation

3. Retaining walls calculation

4. Foundations calculation

5.4.Course planning and calendar

For further details concerning the timetable, classroom and further information regarding this course please refer to the
"Escuela de Ingeniería y Arquitectura " website (https://eina.unizar.es/)

5.5.Bibliography and recommended resources

[BB: Basic Bibliography / BC: Additional Bibliography]

• [BB] [Bloque I: Estructuras superficiales] - ASME Boiler and Pressure Vessel Code : an American National
Standard. Section VIII, Rules for Construction of Pressure Vessels. Division 2, Alternative Rules / ASME Boiler and
Pressure Vessel Committee, Subcommittee on Pressure Vessels . New York : The American Society of Mechanical
Engineers, 1977

• [BB] [Bloque I: Estructuras superficiales] - Megyesy, Eugene F.. Manual de recipientes a presión : Diseño y cálculo /
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Eugene F. Megyesy ; bversión española Rafael García Díaz ; revisión Rubén ávila espinoza . 1a. ed. México :
Noriega, 1989

• [BB] [Bloque I: Estructuras superficiales] - Peña Baquedano, Estefanía. Problemas de análisis estructural de
instalaciones industriales / Estefanía Peña Baquedano, Miguel Ángel Martínez Barca, Manuel Doblaré Castelano
[i.e. Castellano]. 2ª ed. [Zaragoza] : Grupo de Estructuras y Modelado de Materiales, Universidad de Zaragoza, D.L.
2005

• [BB] [Bloque I: Estructuras superficiales] - Ravenet Catalán, Juan. Silos. T. 1, Teoría, investigación, construcción /
Juan Ravenet Catalán . Barcelona : Editores Técnicos Asociados, 1977

• [BB] [Bloque I: Estructuras superficiales] - Timoshenko, Stephen P.. Teoría de placas y láminas / S. Timoshenko, S.
Woinowsky- Krieger . [1a. ed. en español] Bilbao : Urmo, D.L. 1975

• [BB] [Bloque II: Dinámica estructural] - Clough, Ray W.. Dynamics of structures / Ray W. Clough, Joseph Penzien .
2nd ed. New York [etc.] : McGraw-Hill, cop.1993

• [BB] [Bloque II: Dinámica estructural] - España. Ministerio de Fomento. Norma de construcción sismorresistente :
parte general y edificación [NCSE-02] : con comentarios de la Subcomisión Permanente de Normas
Sismorresistentes / Ministerio de Fomento, Dirección General del Instituto Geográfico Nacional. 1ª ed., 2ªreimp.
Madrid : Centro de Publicaciones, Ministerio de Fomento, 2004

• [BB] [Bloque II: Dinámica estructural] - España. Ministerio de Fomento. Norma de Construcción Sismorresistente :
Puentes (NCSP- 07) : con comentarios de la Subcomisión Permanente de Normas Sismorresistentes / Ministerio de
Fomento, Dirección General del Instituto Geográfico Nacional. 1ª ed. Madrid : Centro de Publicaciones, Ministerio
de Fomento, 2008

• [BB] [Bloque II: Dinámica estructural] - Gracia Villa, Luis. Análisis estructural avanzado / Luis Gracia Villa, Elena
Ibarz Montaner . Zaragoza : Copy Center Digital, D.L. 2011

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Berry, Peter L.. Mecánica de suelos / Peter
L. Berry, David Reid . Madrid [etc.] : McGraw-Hill, 1993

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Calavera Ruiz, José. Muros de contención
y muros de sótano / J. Calavera . 3ª. ed. Madrid : INTEMAC (Instituto Técnico de Materiales y Construcciones),
D.L.2001

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Calvo Calzada, Begoña. Mecánica del
suelo / Begoña Calvo Calzada . 2ª ed. [Zaragoza] : Grupo de Mecánica Estructural y Modelado de Materiales, Dpto.
Ingeniería Mecánica, Universidad de Zaragoza, 2010

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - CTE-SE-C : seguridad estructural,
cimientos : aplicación a edificios de uso residencial vivienda-DAV . [Madrid] : Consejo Superior de los Colegios de
Arquitectos de España, D.L. 2007

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Geotécnia y cimientos. V. 1, Propiedades
de los suelos y de las rocas / J.A. Jiménez Salas, J.L. de Justo Alpañes . 2a. ed. Madrid : Rueda, D.L. 1975

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Geotécnia y cimientos. V. 2, Mecánica del
suelo y de las rocas / J.A. Jiménez Salas, J.L. de Justo Alpañes, Alcibíades A. Serrano González . 2a ed Madrid :
Rueda, D.L. 1981

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Geotécnia y cimientos. V. 3,
Cimentaciones, excavaciones y aplicaciones de la geotecnia / coordinador y director edición, José Antonio Jiménez
Salas ; Luis del Cañizo Perate...[et al.] . Madrid : Rueda, D.L. 1980

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Iglesias Pérez, Celso. Mecánica del suelo /
Celso Iglesias Pérez . Madrid : Síntesis, D.L. 1997

• [BB] [Bloque III: Cálculo de elementos de contención y cimentaciones ] - Rodríguez Ortiz, Jose María. Curso
aplicado de cimentaciones / José María Rodríguez Ortíz, Jesús Serra Gesta, Carlos Oteo Mazo . [7a. ed.] Madrid :
Colegio Oficial de Arquitectos de Madrid, Servicio de Publicaciones, 1996
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