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The paddlewheel-moist soil interaction-a numerical analysis and
validation by physical experiments

Mehregan Dolati Mileh Sara®, Seyed Majid Sajadiye'*

1. Department of Biosystems Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Abstract

A numerical model of moist soil-paddlewheel interaction was developed and validated against the
experiments. Coupled Eulerian-Lagrangian (CEL) method was applied for this study in which the soil and
paddlewheel were introduced by Eulerian and Lagrangian formulation, respectively. The Drucker-Prager
model was applied as the governing equation inside the soil. The results showed that the wheel sinkage and
slip would be increased by drawbar traction force increment. The axial tension inside the soil was shown to
be increased due to the drawbar traction force. Very good agreement was shown between the finite element
model and experiments for slip; sinkage; and as well as rolling resistance. The finite element method was
shown to be a confident method for moist soil-paddle wheel interaction and can be applied for effective
parameter optimization.
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