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Abstract

To predict the maximum excavation force acting on a blade of bulldozer which
operates in a weak rock mass from the two dimensional specific cutting resistance,
the failure mechanism of specific cutting resistance should be analysed in relating
to that of steady excavation of the blade., Here, several weak rock models made of
cement mortal were used to the specific cutting resistance test and to the steady
cutting test of zero rake angle for various depths. It is found that the specific
cutting resistance is proportional to the shear strength of rock material and the
shear failure develops on the whole linear slippage line on which the normal stress
distributes to the power of 0.75. And the slippage line for steady cutting state
could be expressed as longitudinal spiral and linear line on which the shear
failure develops and the normal stress distributes to the power of 0.60. As the
results, the maximum excavation force could be determined theoretically as a
function of specific cutting resistance and excavation depth. The relation was
also justified experimentally and verified from FEM analysis.
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