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9. A Study on Excavatibh Forces by a Plane Blade

Koji ISHIZUKA*

Synopsis

Forces acting on a plane blade when soils are excavated by the blade keeping the depth of the
blade constant are calculated by the theory of plasticity in this paper. 1

Difference equations are applied to the theory and calculated by a electronic computer. Accord-
ing to both the result and many experiments, a new formula about excavation forces is developed.
When a excavation is performed by a plane blade, a small mound is made in front of the blade.
The method that is used in this paper is able to apply to two states. The one is the state in which
the small mound is not made in front of the blade. The horizontal excavation force (¥) acting on
the plane blade is as follows

S‘»’ sin (4—8)
F=(Pd+— dﬂ){ o sind b
“( 16 ar l—sing T }
. sin
sin 4 = sin

where, d: depth of excavation. ¢: angle of internal friction.

r: specific weight.

q: constant depending on both soils and an angle of friction between soils and a blade.
#: angle in proportion to the width a blade in three dimensional part.

b: width of blade in two dimensional state.

P.: Excavation force depending on cohesion of soils. P is as follows

_{exp(2atang) sin(2—3dp)

‘ P‘"{ l-sing sin® '1}C°°t¢’
- sind
sin 2= sin g

where, C: cohesion of soils.
dp: angle of friction between soils and a blade. -
a: constant depening on both soils and dp.
The other is the state in which the small mound is made. In this case, the excavation force
is calculated by assumption that weight of the mound is a force acting on soils. In the result, the
excavation force increases in propotion to weight of the small mound.

- % Member of the Dredger and Construction Equipment Laboratory, Machinery Division
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