Triaxial compression and direct shear tests in the parametrization
procedure of soil modeled with the Discrete Element Method
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ABSTRACT

Triaxial compression tests as well as direct shear tests are established standardized tests in soil mechanics
to characterize and classify different kinds of soil and particularly assess their shear strength in terms of
cohesion and angle of internal friction.

In order to model and numerically simulate the behaviour of soil, the Discrete Element Method (DEM)
is well-suited and established as a powerful tool. Related activities at Fraunhofer ITWM led to the
development of a DEM software suite entitled GRAnular Physics Engine (GRAPE) with the focus to
compute and predict the soil’s reaction force in the interaction with tools, like a bulldozer blade, a wheel
loader or an excavator bucket [1, 2]. The parametrization procedure for soil in this context relies on data
obtained from triaxial compression tests performed in the soil laboratory.

The capability of triaxial compression tests for parametrizing GRAPE has already been shown [3, 4]. Due
to its comparably high cost and complexity of execution, we herein evaluate direct shear tests regarding
accuracy, practicability and robustness as proper complement or alternative.

Within this contribution, we simulate the triaxial compression test and the direct shear test using GRAPE
for two different kinds of cohesionless soil, compare the simulation results with experimental data and
discuss the suitability of direct shear tests for the parametrization procedure.
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