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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

-Mechanics of Structures
-Elasticity and Strength of Materials

OBJECTIVES

The student will learn the background needed to analyse engineering problems in structural mechanics by means of
simulations based on the Finite Element Method (FEM). The student achieves this background with the development
of their own programming codes with Matlab. The starting level of knowledge for Matlab (or other programming
language) to attend the subject is basic level.

In this context, several numerical techniques will be described, which allows the simulation of the behavior of trusses,
beams, plates, shells among others, and also of more complex structures built by combination of the affore mentioned
element types. Students will learns to solve the following mechanical problems: stress analysis of a plate with a hole,
mode analysis of beam structures and wave propagation on membranes.

These knowledge will allow the student to correctly identify the parameters of a structural problem, to establish
simplifications (if possible), to implement a computational solution procedure and to perform a critical analysis of the
results.

DESCRIPTION OF CONTENTS: PROGRAMME

- Fundamental concepts. Rayleigh-Ritz method. Finite Element method.
- Application to structures: truss and beam finite elements.
- Application to two- and three-dimensional problems: triangle, quadrilateral and brick finite elements.
- Pre-processing and modeling techniques: selection of the element, meshing, symmetries, boundary conditions.
- Post-processing and analysis of results.

LEARNING ACTIVITIES AND METHODOLOGY

-- 50% of theory lessons: learn the methodologies to solve mechanical problems with the Finite Element Method.
-- 50% of computer lessons: develop programming codes to solve mechanical problems with the Finite Element
Method.

-- Tutorials and personal work of the student; oriented to the acquisition of practical skills related to the program of the
subject.

ASSESSMENT SYSTEM

-- Continuous Evaluation based on a number of deliverable programming codes of practical works done by groups.
The average qualification obtained amounts for 50% of the final qualification of the course.

-- Final exam at the end of the semester. It amounts for 50% of the final qualification of the course.
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% end-of-term-examination: 50

% of continuous assessment (assigments, laboratory, practicals…): 50
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