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Abstract

The paper reviews some new concepts and models that are proposed RECENTLY to study the mechanical properties of
the so called nonlinear mesoscopic elastic materials (NME materials) represented by sandstone. First, a physical model, the
Preisach-Mayergoyz (P-M) model, isintroduced. P-M model is then used to simulate hysteresis based upon the so-called
hysteretic units. The simulation procedure and the results for the nonlinear hysteretic stress ans stain behaviour of rocks
using the model are depicted in detail. The macroscopic hysteretic behaviour and discrete memory in the stress-strain
relation of rocks can be well smulated by this phenomenological model. Then, the paper performed the analysis on
mechanical mechanism of energy dissipation. At the end , amathematic method is based on the general elastic wave
propagation law, and used to analyze the influence of specia properties from NME materials on elastic wave propagation.
Therefore, the reason the elastic wave propagating unusually in NME materials was revealed.
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