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When a wave propagates through real materials, energy dissipation occurs. The effect of loss of energy in homoge-
neous materials can be accounted for by using simple viscous models. However, a reliable model representing the
effect in fragmented geomaterials has not been established yet. The main reason for that is a mechanism how vi-
brations are transmitted between the elements (fragments) in these materials. It is hypothesised that the fragments
strike against each other, in the process of oscillation, and the impacts lead to the energy loss. We assume that the
energy loss is well represented by the restitution coefficient.

The principal element of this concept is the interaction of two adjacent blocks. We model it by a simple linear os-
cillator (a mass on an elastic spring) with an additional condition: each time the system travels through the neutral
point, where the displacement is equal to zero, the velocity reduces by multiplying itself by the restitution coeffi-
cient, which characterises an impact of the fragments. This additional condition renders the system non-linear.
We show that the behaviour of such a model averaged over times much larger than the system period can ap-
proximately be represented by a conventional linear oscillator with linear damping characterised by a damping
coefficient expressible through the restitution coefficient. Based on this the wave propagation at times consid-
erably greater than the resonance period of oscillations of the neighbouring blocks can be modelled using the
Kelvin-Voigt model. The wave velocities and the dispersion relations are obtained.



