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ABSTRACT 

At first, the collision of a rigid solid with a fluid is investigated. When both bodies get 
colliding, it is no longer possible to solve the classical smooth equation of motion 
(velocities are not derivable): the application of the principle of virtual work in 
association with appropriate constitutive laws relating internal stress and velocities, 
allows to obtain a set of equations of motion, valid both for smooth and for non-smooth 
evolutions. Il the first part, we focus on the collision time and the corresponding time-
discontinuity of the velocities. 
The approach that we propose, is based on the theory of instantaneous collisions [2;5] 
and the description of the internal percussions. 
Equations of motion that are valid at the time of the collision are obtained by the 
application of the principle of virtual work. The constitutive laws that are used to 
complete the model respect the geometrical constrains (non interpenetration) as well as 
the thermo-dynamic. From a mathematical point of view, the constitutive laws respect 
the duality in the sense of the work of the internal effort [3]. 
 
Then, the question of the evolution of a fluid with unilateral contact is investigated. The 
specificity of such an evolution is that the boundary of the fluid is sometimes free and 
sometimes in unilateral contact with an obstacle. An other important propriety of such 
an evolution, is that the fluid collides when its boundary contacts the obstacles. This 
kind of collisions is described by the theory of instantaneous collisions developed for 
collision of a solid with a fluid. 
To solve the problem resulting from the presence of unilateral contact, a computational 
method has been developed, based on the ALE approach. This method is based on the 
use of a succession of percussions to approximate time-continuous forces and stresses, 
as usual in the Percussion Method (PM) and the formulation of the contact problems 
only involves the velocities. 
The proposed method is therefore called P-ALE (Percussive ALE). 
 
Numerical simulations using the P-ALE method will be presented. 
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