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Simulation and Investigation of the relationship between cone index and soil
shear strength with mouldboard draught using finite element method

Hadi Azimi-Nejadian?, Seyyed Hossein Karparvarfard®, Mojtaba Naderi-Boldaji**

1. Department of Biosystems Engineering, Shiraz University
2. Department of Biosystems Engineering, Shahrekord University

Abstract

The purpose of the present study is to use the results of shear van and cone index to propose a model for predicting
the forces applied to the mouldboard plough without measuring the physical and mechanical parameters of the soil. For
this purpose, both shear vane and cone index tests as well as the interaction between the soil tillage tool were simulated
using finite element method for 21 soil samples. The linear form of Drucker-Prager yield criterion was used for
simulation. To develop the model, the soil was assumed to be uniform and then, three models were proposed to predict
the tillage tool's draught. Soil cone index, tillage depth and forward speed were the model parameters in the first model,
and in the second model, the shear vane was used instead of the cone index. Finally, both cone index and shear vane and
also forward speed and tillage depth were used to develop the third model. The results showed that the third model is
more accurate than the other two models and has a determination coefficient (R?) of 0.88 and its root mean square error
(RMSE) is 0.753 kN. Similarly, the best model for predicting the side and vertical forces applied to the tillage tool were
also determined. Tow models with determination coefficient of 0.74 and 0.39 and the RMSE of 0.579 and 560 were
obtained for predicting the side and vertical forces, respectively.

Key words: Shear Vane, Cone index, Finite element method, Mouldboard plough, Draught.
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