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The Development of Rock Machinability Testing
System for Tunnel Boring

by Yuichi Nishimatsu,
Masaru Suzuki,and
Masao Akiyama

In this paper,the authors give a short critical review of various rock
machinability testing systems and report some experiences of in-situ tests
of a new portable rock machinability tester.

The rock machinability testing systems are classified into the following

four types:

(1) Indirect methods by laboratory test which gives rock machinability

index based on appropriate mechanical properties of rock.

) Indirect methods by in-situ test which gives rock machinability index

based on appropriate results of in-situ test of rock mass.

(3) Direct methods by laboratory test which measures the cutting force of
appropriate cutting tool with rock sample.

(4) Direct methods by in-situ test which measures the cutting force of

appropriate cutting tool with rock mass.

(2

It is indicated that the most reliable testing system is the last type
which includes a portable rock machinability tester developed by the autho
authors.

The design of this tester is as follows:

The main part of this tester is set on the rock-bolt which is inserted
and fixed into a borehole with depth of nearly 50cm. The rock wall is cut
with 3 drag bits fixed on the frame disc which is manually rotated by
means of reduction gears and ratchet handle, and advanced along a feed
screw. The thrust component of cutting force is converted to hydrauric
pressure to be detected with a Bourdon pressure gage. The indication of
pressure gage 1s used as the index of rock machinability. The tester
weighs about 34kg and a test in-situ takes only about 45-60 minutes by 3
persons.

The availability tests during two years shows that this tester has a good
availability. The correlation diagram between the rate of excavation of
rock tunnelling machines and the rock machinability index obtained with
this tester is prepared.





