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Fig. 2 Experimental framework of this study
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Table 1 Seven kinds of Soil used in this test

Soil type Mass ratio Notation
Sand 100% Sand 100%
Sand/Clay 3/1 Sand/Clay 3/1
Sand/Clay 111 Sand/Clay 1/1
Sand/Clay 12 Sand/Clay 172
Sand/Clay 173 Sand/Clay 1/3
Sand/Clay 177 Sand/Clay 1/7
Clay 100% Clay 100%
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(b) Size details of bucket arm and soil box

Fig. 3 Soil-bucket excavating apparatus
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Fig. 4 Schematic diagram of bucket arm movement
and resistive forces acting on the excavating
bucket

Table 2 Conditions of excavating test

Circleradius of bucket arm R (mm) 206
Excavating angular velocity o (deg/s) 526
Angle of bucket arm o (deg.) -34~0~8
Depth of soil D (mm) 15
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Fig. 6 Photo about bucket full of soil
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Fig. 9 Example result of the horizontal resistive force
and method of processing horizontal resistive
forces
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Fig. 13 Relationship between angle of internal friction
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When the power shovel conducts the excavating work, the resistive force acts on the excavating bucket. This
force is influenced by the soil strength which is decided by soil type, structure, density and water content, etc.
Therefore, it is important to investigate the soil-bucket interaction in estimating the excavating performance and op-
timizing the excavating work. This interaction was examined by results of two experiments, that is, 1) a direct shear
strength test and 2) soil-bucket excavating test. By using results of the two tests, a method to estimate soil strength

parameters was described in this paper.





