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Observations and laboratory experiments show that fragmented or layered geomaterials have the mechanical
response dependent on the sign of the load. The most adequate model accounting for this effect is the theory of
bimodular (bilinear) elasticity – a hyperelastic model with different elastic moduli for tension and compression.
For most of geo- and structural materials (cohesionless soils, rocks, concrete, etc.) the difference between elastic
moduli is such that their modulus in compression is considerably higher than that in tension. This feature has
a profound effect on oscillations [1]; however, its effect on wave propagation has not been comprehensively
investigated. It is believed that incorporation of bilinear elastic constitutive equations within theory of wave
dynamics will bring a deeper insight to the study of mechanical behaviour of many geomaterials. The aim of
this paper is to construct a mathematical model and develop analytical methods and numerical algorithms for
analysing wave propagation in bimodular materials. Geophysical and exploration applications and applications in
structural engineering are envisaged.
The FEM modelling of wave propagation in a 1D semi-infinite bimodular material has been performed with
the use of Marlow potential [2]. In the case of the initial load expressed by a harmonic pulse loading strong
dependence on the pulse sign is observed: when tension is applied before compression, the phenomenon of
disappearance of negative (compressive) strains takes place.
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