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This paper deals with the high frequency analysis of one-dimensional waveguides. In this 

frequency range, this paper proposes a numerical implementation and tests of an alternative 
to the classical predictive dynamical methods. The originality of this approach consists in the 
fact that it is solely an energy density description. A numerical scheme very similar to the 
well-known direct stiffness method is employed here. This leads to a numerical code capable of 

predicting the mean value energy density for complex beam-like structure up to high frequen
cies. A twenty-four components piane truss, including both the bending and extension motion 

is used as a verification test, and shows the ability of the proposed code to predict the high 

frequency dynamics of complex beam-like structures. 

1. lNTRODUCTION

The medium and high frequency dynamics is the subject of intensive research 
and a great number of works and publications confirms the interest of the scien

tific community in such questions. In fact, there is still a real need for inventing 

methods well suited to deal with medium and high frequencies and taking into 
account the numerous problems of this domain. These problems make the use of 
the classical methods (finite element, boundary element, ... ) not always possible, 

for many reasons to be discussed below. 

Among the classical methods which are widely employed in the prediction of 

sound and vibration level of industrial machines, let us mention the finite element 

method as an example. From a global point of view, this method based on the 

Rayleigh scheme uses a discretisation procedure which is mainly dependent on 

the complexity of the studied cases and of the frequencies of interest. Indeed, as 
the frequency increases, the wavelength decreases and a great number of elements 
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