Discrete Element Method Simulation

of Elastic Wave Propagation
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The small-strain shear modulus of soll Is important to evaluate the deformation characteristics in Geotechnical Engineering. It Is
not easy to measure the shear modulus accurately in the laboratory partially due to the complex nature of granular materials.
Recent development of bender elements or disk-transducers enable measurements of shear wave velocity, leading to the small-
strain shear modulus. These dynamic approaches are often favored instead of the static triaxial shearing tests. However, the
Interpretation of received dynamic signals has not been fully understood. The discrete element method (DEM) simulations were
conducted to analyse the nature of elastic wave propagation though granular materials. Visualisation of particle-scale responses
led to better understand of how the waves propagate. A good match was observed between DEM simulations and equivalent
laboratory dynamic tests using specimens composed of glass beads.
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DEM and laboratory specimen
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S-wave (left), P-wave (right) propagation (Kinetic energy of individual particles is illustrated.)
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