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A Study on the Soil Stress Distribution in Furrow Slice
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Lee, Ki Myung - Lee, Suk Gun Kim, Tae Han

Summary

In order to identify the stress distribution on the furrow slice a small soil bin instrum-
ented with soil stress meters was designed and constructed. From a series of experiments
conducted in the soil bin the following results were obtained.

1) Neither the cutting conditions nor the soil conditions affected the direction of the
principal stress.

2) The magnitude of the principal stress increased as ' the tillage depth increased. How-
ever, no effects due to lift angles were shown on the magnitude of the principal stresses.
3) The maximum principal stress increased with increase of the moisture and clay con-
tents in the soil.

4) In the clay soil, the maximum principal stresses were distributed uniformly over the
tillage depth, However, as the sand content increased, the maximum principal stresses
decreased gradually on the top layer so that the distribution over the tillage depth became
a trapezoidal shape.
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Fig. 1. Schematic diagram of the experimental equipment
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Fig. 2. Soil stress meter
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Fig. 3. Experimental equipment for the
calibration of soil stress meter
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Fig. 4. Calibration curve of soil stress
meter A (Sensor A-1)
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Fig. 5. Calibration curve of soil stress
meter A (Inclination sensor As)
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Table. 1,

Physical properties of the test soil

R Soil
T A | B
Ttem
| Clay 15. G2 0
| ;
Soil i Silt ‘ 48.51 19.51
n 26 E I I
To{tu** " Fine Sand! 26. 5 EA. G
. Coarse 5 6.0 17.5u
Sand ! o
lassification® Silt Loam( nL ‘Sandy LO("‘S‘”‘E)
Plastic Limit | 28,1 %i 20. %
Liguid Limit 5.1 29.5
Plastic index 18.0 i 8.6
Specific Gravity | 2.472 2.714

* + by International System
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Table2. Experimental conditions
. Experi- ‘\I N \L
mental 01sture‘Dept of|Lift an-
R cond- Sollfllcgltass-l content, tillage | gle
_ition] () | mm)y | )
Ttem “~—__ | i i
Sandy i .
a 1 Loam 21.0 501 30
b | " 21.0 7Ci 30
c ‘ " 21.0 100; 30
d | 21,00 100 45
] } " 18.3 100 30
f Silt Loam | 27.4 10C 30
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Fig.‘ 9. Distribution of the principal stress
in furrow slices
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Fig. 10. Distribution of maximum principal
stresses over the shear plane of
soil slice
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