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Course Outline:

The aim of the course is to present the general concepts of Continuum 
Mechanics, a macroscopic model arising from everyday experience where a 
mechanical system is modelled as a set of “diluted” particles with an evolution 
constrained by mathematical continuity hypotheses as opposed to a set of 
“loose” particles. This model overcomes the classical distinction between Fluid 
and Solid Mechanics through a common presentation that can be adapted to each particular case.

The approach chosen for building up the mechanical model is based upon the principle of virtual work which 
clearly emphasises the key role played by geometrical modelling, leading to mechanically consistent 
presentations in a systematic way. In addition, by requiring clear formulation of hypotheses and rigorous 
reasoning, it identi�es the inductive steps and emphasises the need for validation. The virtual work method is 
not intended as exclusive of any other and its understanding is improved by making links with alternative 
methods. It makes it easier to shift from one model to a more sophisticated one or to work with embedded or 
nested models and its versatility will make it a very ef�cient tool to the attendees in their later research career.

The programme of the course will include the following topics (with some �exibility if necessary)
1. Modelling the Continuum (Lagrangian and Eulerian descriptions)
2. Eulerian Kinematics of the Continuum
3. Virtual work approach to the modelling of forces
4. Modelling forces in classical Continuum Mechanics
5. Local analysis of stresses

The following mathematical implements will be introduced or recalled when necessary:
• Euclidean tensor calculus (elements)
• Classical differential operators

The course will follow and adapt the presentation given in Chapters I, III, IV, V, VI of the  Handbook of Continuum 
of Continuum Mechanics by Professor Jean Salençon, which will serve as textbook for the course.
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