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On Simulation and Experiment of
Soil Disturbance Caused by Airfoil Subsoil Shovel Spacing

SHI Zhi-ming', YU Zhao-yang'*, YANG Ling', YANG Ming-jin'

1. College of Engineering and Technology , Southwest University , Chongqging 400715, China ;
2. Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014 , China

Abstract. Soil disturbance is an important performance index for subsoil operations. The airfoil subsoil
shovel spacing has an important effect on soil disturbance characteristics, which is one of the key structural
parameters of subsoiling machine design. In this paper, the DEM method has been used to establish the
soil subsoiling test model, and the effects of 5 different shovel spacing (350, 400, 450, 500, 550mm) of
airfoil subsoiling shovels on the soil disturbance characteristics under the constant working speed (0. 83 m/
s) and constant working depth (300 mm) are studied. The results show that with the increase of spade
spacing, the soil swelling degree decreased gradually, the soil disturbance coefficient decreased first and
then increased; the height of undisturbed soil between two deep spades increased gradually; the larger the
spade spacing, the greater the width of soil lateral disturbance. The size of the shovel spacing has a signifi-
cant impact on the effect of soil subsoil, and the discrete element method can more accurately simulate the
disturbance behavior in the process of soil subsoil; the simulation of the discrete element method is basical-
ly consistent with the contour of the soil disturbance obtained from outdoor field experiments. The average
errors of the simulated and experimental values of soil bulk and disturbance coefficient at the shovel spac-
ing were 11. 2% and 13. 5%, respectively.

Key words: airfoil subsoiler; shovel spacing; discrete element method; soil disturbance; field trial
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