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‘

Coordinator: J. Ramén Gonzalez-Drigo

Others: J. Ramén Gonzalez-Drigo

equirements

The students must have completed successfully ERM2 (Elasticity and Strength of Materials 2) code 820424.

egree competences to which the subject contributes

Transversal:
1. SELF-DIRECTED LEARNING - Level 3. Applying the knowledge gained in completing a task according to its
relevance and importance. Deciding how to carry out a task, the amount of time to be devoted to it and the most
suitable information sources.

Teaching methodology

Lectures are held in general classrooms where theoretical lessons are taught. The practical applications are performed
using different numerical methods that are implemented with appropriate software in computer rooms.
This course uses narrative method by 40%, individual work 35% and cooperative learning by 25%.

Learning objectives of the subject

The course presents the theoretical basis and practical application of several conventional methods used in earthquake
engineering and structural dynamics. One goal of the course is to establish criteria and develop competence and skills
enabling to calculate and therefore analyze the dynamic behavior of conventional structures. Another objective is to
introduce the design of structures according to the requirements of a specific seismic code.
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Technically, the program starts with a module devoted to seismology and to basic geophysical concepts. This first lesson
aims to introduce the earthquake as the main dynamic action on structures. The following lessons describe and expose
the scientific basis and the numerical techniques required to calculate the dynamic response of single degree of freedom
systems with and without damping. The study of single degree of freedom systems is a first and crucial step in the
dynamic analysis, since here the definitions of characteristic parameters are introduced. The program continues with the
analysis of n-degree of freedom systems. Thus, the theory is applied to shear buildings. Finally earthquake resistant
construction standards are introduced and several examples of its application are presented.

The overall aims of this course are:

1. Acquire, maintain or improve skills in English.

2. Introduction to basic and specific concepts and vocabulary related to seismology and dynamics.

3. Acquire ability and competence to write and manage computer calculation codes.

4. Approach and knowledge of the techniques and procedures used in the linear and nonlinear dynamic analysis of single
degree and n-degrees of freedom structures with and without damping.

5. Comprehension of the mechanisms of dynamic response of structures (for single degree of freedom and n-degrees of
freedom structures with and without damping).

6. Ability to communicate clearly and efficiently in oral and written presentations.

7. Ability to read and understand texts, figures and tables included in the scientific and technical literature related to basic
seismology and dynamic analysis of structures

8. Acquire knowledge about bibliography and information sources of public or private administrations related to
seismology and structural engineering.

9. Acquire skills for autonomous learning.

Study load

Total learning time: 150h Hours large group: 45h 30.00%
Hours medium group: Oh 0.00%
Hours small group: 15h 10.00%
Guided activities: Oh 0.00%
Self study: 90h 60.00%
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C

ontent

(ENG) Tema 1

(ENG) Tema 2

(ENG) Tema 3

(ENG) Tema 4

(ENG) Tema 5

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h
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(ENG) Tema 6

(ENG) Tema 7

(ENG) Tema 8

(ENG) Tema 9

(ENG) Tema 10

Description:

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

(ENG) Estructures modelades com a edificis simples. L'edifici simple. Equacions de rigidesa.

Specific objectives:

(ENG) Conéixer la definicié d'edificis de tallant. Capacitat per modelitzar edificis de tallant. Deduir les equacions
de rigidesa d'un edifici de tallant. Construccié de les matrius de masses i de rigideses d'un edifici de tallant.
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(ENG) Tema 11 Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Description:

(ENG) Vibracid lliure d'un edifici simple. Frequiencies naturals i modes normals. Propietat d'ortogonalitat dels
modes normals.

Specific objectives:

(ENG) Analisi de les vibracions d'un edifici de tallant i calcul de les corresponent s frequéncies naturals i modes
normals.

(ENG) Tema 12 Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Description:
(ENG) Moviment forc¢at dels edificis simples. Metode de superposicié modal. Resposta al moviment de la base.
Specific objectives:

(ENG) Definicié del moviment forcat dels edificis de tallant. Calcul de la resposta en base a la superposicié modal.
Calcul de la resposta al moviment de la base.

(ENG) Tema 13 Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Description:

(ENG) Moviment amortit dels edificis simples. Equacions per un edifici simple amb amortiment. Equacions
desacoblades amb amortiment. Condicions per desacoblar les equacions d'un sistema amb amortiment.

Specific objectives:
(ENG) Descripci6 i resolucio de les equacions d' un edifici de tallant amb esmorteiment.
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(ENG) Tema 14 Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Description:

(ENG) Reduccié de matrius dinamiques. Condensacio estatica. Aplicacions a problemes dinamics. Condensaci6
dinamica.

Specific objectives:

(ENG) Formulacié de la reduccié de matrius dinamiques. Capacitat per construir la condensacio estatica.

(ENG) Tema 15 Learning time: 10h

Theory classes: 2h
Laboratory classes: 1h
Guided activities: 1h
Self study : 6h

Description:
(ENG) El codi sismic. La perillositat sismica. El terreny. Acceleracié de calcul. Espectres normalitzats. Calcul
d'espectres a una localitzacié concreta. Exemple de calcul d'espectres

Specific objectives:

(ENG) Coneixer la Norma de Construccion Sismorresitente Espafiola. Capacitat per aplicar el metode simplificat
de calcul a una estructura convencional.

Qualification system

Exam 1 corresponding to first period (5 weeks) : 15%

Exam 2 corresponding to second period (10 weeks): 15%

Personal work (exercises and problems. Deliverable): 50%
Cooperative work (algorithms and numerical codes. Deliverable): 20%
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