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Tool Force and Twist Exarted on TBM Gauge Cutters
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Abstract

A laboratory experiment on disc cutting has been carried out to establish rational design
criteria of TBM gauge cutters which are arranged at the periphery on the cutter head. The gauge
cutters sustain greater cutting resistance than the inner and centre cutters do. The inclination
angle of a disc toward surface of rock is chosen as a control variable and varied from 0 to 30

degrees with an increment of 5 degrees. The present study provided experimental formulae which
enable us to estimate tool force to be applied to TBM gauge cutters :

(1) Thrust Fr=Kr tan(e¢/2+a) D'/2 S'/2 P72

(2) Rolling Force Fx=Kx tan{¢/2+a) S'/% P
where ¢ is the edge angle of disc, a is the inclination angle of disc, D is the disc diameter,
P is the disc penetration and S is the tool space. The coefficient Ky and Kk are constants and
they are determined from the mechanical propertise of rock. Moreover, the experiment has shown
that the lateral force F. and the induced moment Mr about thrust axis vary in both magnitude

and direction with the variation of inclination angle of disc.
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