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Abstract

Soil compaction is one of the natural and manmade problem that negatively affects crop growth and yield. It directly
results in increasing the cost of agriculture production due to the need for tillage operations. Shear vane and cone index
are two common method to measure the soil strength. In this study, shear vane and cone index were simulated on 21
different samples of soil using finite element method. The linear form of Drucker-Prager yield criterion was used for
simulation. The dependency of simulation results on mesh size and soil cube dimensions was analyzed to determine the
best mesh size and soil cube dimensions. The results showed, the best mesh size and length, width and height of soil
cube for simulation of shear vane are 4, 400, 400 and 300 millimeters, and for simulation of the cone index are 4, 300,
300 and 400 millimeters, respectively. The correlation between soil penetration strength and soil shear stress with Soil
density, moisture content, and cohesion was studied. The results showed that the both soil penetration strength and soil
shear stress have the more and less correlation with soil density and moisture content, respectively. Finally, the soil
shear stress was plotted against the soil penetration strength and there was a high correlation (R?=0.90) between these
two variables.

Key words: Vane shear, Cone index, Finite element method, Soil density, Soil moisture content,
Soil cohesion
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