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Method of Test and Survey for Estimating the Machineability
of Rocks for Rock Tunnelling Machine

Seisuke Misawa, Takashi Sakurai
and Akinori Takeshashi
J.N.R. Railway Technical Reseach Institute.

For the purpose of determing the machineability of rocks for R.T.M.,i.e.the fit
for use of R.T.M.or the proceeding rate and cutter life of R.T.M.,the unconfined
compressive strength of rock exclusively has been the measurement so far,but we have
now already not a few experiences about excavation using R.T.M.and it has become
clear that there is no close relationship between the estimated machineability by the
unconfined compressive strength and that actually experienced.

Several new simple quick tests of boring core were carried out to get the informa-
tion on machineability before construction and the measured values in the tests wewe
compared with the experienced machineability which was determined from the results of
excavation by R.T.M.

Results of the tests suggests several correlations to exist between them and in
future we will be able to estimate easily ‘the machineability of rocks for R.T.M. by
means of relatively simple tests in the following.

New rock-test methods

-

‘Penetration test ; pressing a cutter imitated the cutter of R.T.M. to a boring
core to get the relation between the load and penetration depth,

2. Abrasion test ; a boring core is cut by a hacksaw machine to get the data on
the cutting aria of the specimen and blade weight loss.

%. Cutting test ; a boring core is cut by similar cutters as that used in R.T.M,
to get the thrust and torque necessary.

4. Boring test ; boring is excuted under a constant thrust and rotation rate to
get the boring speed and torque.

5. Measurement of quartz content ; quartz content of rocks is determined by point
counting method under microscope.

6. Measurement of coefficient of fissuring ; (seismic velocity in rock in situ/seis—

mic velocity in core sample)2= coefficient of fissuring of rock in situ.

Conclusions

Good correlation between the experienced machineability and measured values by the
simple tests,especially that by penetration test,abrasion test and measurement of
fissuring, is found. We will be able to estimate with reasonable accuracy the proceeding
rate and cutter life of R.T.M.,or the fit of use of R.T.M.,by these tests, which will
be indispensible before decision on employment of R.T.M.

In this investigation the number of samples was so small that the authers feel to
increase the number in order to increase the reliability of test results which then
will be more useful for estimation of the machineability of rocks for R.T.M.





