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▪ Who are the instructors? 
▪ How is the learning process structured? 
▪ What reading materials are recommended? 
▪ How will my learning be assessed? 
▪ What does the curriculum include? 
▪ Why is dynamic FEA important?
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Welcome!

(Credit: Sentek)

https://www.sentekdynamics.com/finite-element-analysis-animations


▪ Who am I?

ME-473 Teaching staff 3

Lecturer

Teaching assistant

Stefano Burzio

Timothée Daniel Salamon 
Ph.D. student at LFMI



Logistic 4

Lecture Tuesday 15h - 17h CM 1 104
Exercise Tuesday 17h - 18h CM 1 104

Office hours Friday 11h - 12h ME A2 390

Ed discussion forum: (Link) 

Moodle page: (Link)

Slides 
(posted Tuesday morning)

Problem sets 
(posted Tuesday morning)

Problem solutions  
(posted Tuesday evening)

An official platform for announcements and sharing materials, including lecture notes, exercises, practice problems,  
and more.

A general student forum, where both lecturers  
and fellow students can answer your questions.

Matlab drive (Link) 

Read-only online MATLAB code repository.  
Log in with your Switch-edu account 

https://edstem.org/eu/courses/2008/discussion/166317
https://moodle.epfl.ch/course/view.php?id=18870
https://drive.mathworks.com/sharing/6a9792ef-d0a7-4aca-a1d0-8b1862b0ac3b


ME-372English 

Recommended books 5

Main references: 
▪ Thomas Gmür 

Dynamique des structures (PPUR)  
EPFL library: (07 534 GMU 2012) 

▪ Antonio Ferreira and Nicholas Fantuzzi 
MATLAB Codes for Finite Element Analysis 
Available online (link)

All-time classics

https://link.springer.com/book/10.1007/978-3-030-47952-7


Syllabus 6

Week Module Lecture topic Problem 
set

Mini projects

1

Linear elastodynamics

Strong and weak forms 1
2 Galerkin method 2 Groups formation 
3 Finite element method 3 Project 1 statement 
4 Solid elements 4
5 Systematisation of the procedure Project 1 submission
6

Special structural 
elements

Trusses 5 Project 2 statement 
7 Frames 6
8 Kirchoff plates Project 2 submission
9 Riessen-Mindlin plates 7 Project 3 statement

10 Rotating and dissipative 
structures

Strong and weak forms 8
11 Discrete form 9
12

Algorithms for large 
eigenvalue problems

Lancoz, subspace algorithms 10
13 Free, dissipative and rotating systems Project 3 submission 
14 Wilson and Newmark schemes Project 3 presentations 



Mini projects submission guidelines 7

▪ Objective: put course content into practice  
▪ Groups: 3 to 5 students (register groups on Moodle) 
▪ Group assessment:  

▪ work divided equally among the group 
▪ evaluation criteria on Moodle 

▪ Deliverables: 
▪ PDF report (explaining your analysis and detailing the code) 
▪ Simulation file (MATLAB, ANSYS, Abaqus) 

▪ Deadlines:

Project Statement Submission 

1 Tuesday March 4 Friday March 21

2 Tuesday March 25 Friday April 11

3 Tuesday April 15 Friday May 23
Mini 

project 1

Mini 
project 2

Mini 
project 3

▪ Presentations of mini-project 3 on Tuesday May 27



1. Understand the fundamentals of dynamic FEA 
Develop a strong theoretical foundation in the principles of dynamic analysis, including modal 
analysis and frequency response. 

2. Analyse the dynamic behaviour of structural components 
Study the dynamic response of specific structures such as rods, trusses, beams, plates, and 
shells under various loading and boundary conditions.  

3. Develop proficiency in finite element formulation for dynamic problems 
Learn to derive and implement finite element equations for time-dependent structural dynamics 
problems, including damping and rotational effects. 

4. Apply computational methods for solving dynamic systems 
Utilise numerical techniques such as direct integration, modal superposition, and time-stepping 
methods to solve complex dynamic problems. 

5. Implement advanced applications in engineering design 
Apply dynamic FEA to real-world engineering problems, such as vibration analysis, impact 
simulation, and fatigue prediction, using commercial FEA software.

Main learning objectives 8



Assessment method 9

Final grade
Project 3

20%

Project 2
10%

Project 1
10%

Written exam
60%



The finite element analysis dichotomy 10

(Credit: Padt)

UsersMakers

(Credit: Cg-inc)

https://www.padtinc.com/2021/01/06/ansys-mechanical-outputting-results-1-high-resolution/
https://www.cg-inc.com/Product/SolverBlaze


Static analysis in a nutshell: 
▪ No matter how you apply the load, the 

solver assumes it happens infinitely 
slowly, meaning the loading method has 
no impact on structural behaviour. 

▪ The load is not changing in time. 
▪ A constant load doesn’t mean a linear 

response—buckling, yielding, and other 
nonlinear effects can occur, but the 
analysis remains static.

Dynamic or not dynamic 11


