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Terra-Mechanical Simulation Using Distinct Element Method
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To our company that designs and manufactures equipment for handling soil and rock, analyzing the interaction or
contact between equipment and soil/rock is one of important subjects of research from the viewpoint of carrying out
rational design of such basic equipment performances as work efficiency, fuel efficiency, and durability. However, since
this problem requires treating both equipment/parts (“continuous object”) and soil/rock (“discontinuous object”) at the
same time, it can hardly be solved by the conventional finite element method (FEM) alone. Because of this, the problem
has so far been analyzed by using mainly an experimental technique and models based on empirical knowledge accumulated
in the past. With the aim of addressing the problem more effectively, we are developing a terra-mechanical simulation
tool which combines the FEM method for treating continuous elements and the distinct element method for treating
discontinuous elements.

In this paper, we shall describe our terra-mechanical simulation method taking excavation with the blade of a bulldozer

as an example.

Key Words: Terra-Mechanical Simulation, DEM (Distinct Element Method), Excavation Analysis, Analysis of Excavation
with Blade, Analysis of Discontinuous Object, Simulation, CAE, Analysis of Soil Behavior.
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