
 

Wave propagation in discontinuous media 

A. Perino & G. Barla 
Department of Structural and Geotechnical Engineering, Politecnico di Torino, Italy 

R. Orta 
Department of Electronics, Politecnico di Torino, Italy 

 

 

 

ABSTRACT: Wave propagation in discontinuous media, which is of interest for design analysis of under-
ground structures and geotechnical works in general, is studied in this paper with the scattering matrix me-
thod. This method determines the response of a system, i.e. the discontinuous medium, excited by an elastic 
wave. Both P, SV or SH waves can be applied to the model with any oblique angle of incidence. The scatter-
ing matrix is composed of reflection and transmission coefficients of a single joint or a set of parallel joints. 
The analytical solution is obtained in the frequency domain and allows one to consider multiple wave reflec-
tions between joints. Reflected and transmitted waves are calculated for one and more joints in dry or fluid 
filled conditions. The solutions obtained are compared with analytical and numerical solutions available in the 
literature or obtained independently by using the Distinct Element Method. 


