Scaling Effect on Numerical Simulation of Direct Shear Test
Kurt Wormsbecher

Even though the behavior of granular materials is important for many industrial and engineering purposes, it is still poorly understood.  One method of understanding their behavior is the direct shear test, used to measure the bulk internal friction.  It is not feasible to run the actual test when trying to derive rule for behavior which would apply to granular systems in general, therefore computer simulations are often used instead.  One important method of simulation is Discrete Element Modeling (DEM), which models the shearing through the interactions of individual particles with those adjacent to them and with the walls of the shear cell.  The problem with using DEM to model particle systems is that the computation time increases exponentially in relation to the number of particles in the system.  Therefore, it is not possible to simulate systems of more than 1,000,000 within a reasonable time frame.  In response to this, simulations typically are run for a smaller number of particles scaled up in size, with the hope that this will give accurate results.  The accuracy of these results is uncertain.  The purpose of this study is to determine to what extent scaling up can be used without altering the results obtained.  For this study a two dimensional shear box 0.1 meters long is used.  The size of the particles relative to the size of the box will be altered.  For the purpose of this study it is assumed that the particles are scaled up from particles with diameters distributed normally about 0.00025m ranging from 0.0002m to 0.0003m.  It is expected that the scaling of the particles will affect the bulk friction within the system.  However, very small changes in the bulk friction may have negligible results, and therefore still provide usable data.  The results of the simulations of various particle sizes will be analyzed to determine at what point the difference becomes significant, to show what amount of scaling can be used while still delivering valid results.  
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