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The time-dependent behavior of fraclured rock has an
important engineering significance in design of mining excavation
and civil engineering structures. Recenlly servo-controlled
testing machine has been widely used in the study of rock
fracture. This machine can be used to obtain complete stiress-
strain curves of most rock specimens.

Peng pointed that a decrease in strain rate increased Lthe
slope of the complete stress-strain curve in the post-failure
region. Bieniawski pointed that a decrease in strain rate
resulted in a flattening of the slope ¢f stress-strain curve in
the post-failure region. Such discrepancy is considered to be
related to the testing machine performance. But few were
available in the literature about this problem. Rummel el al
pointed that the limit of controllable strain rate of servo-
controlled testing machine was defined by maximum flow rale
supplied by the power pack, but it doesn't agree with the
experimental results.

In this paper, uniaxial compression testing using a linear
combination of stress and strain as the control variable was
examined. Using this method,violent fracture does not occur in
the post-failure region for both Class I and Class Il rocks.

The «constitutive equation of rock is assumed as a linear
visco-elastic model. Also following assumptions were made in
order to simplify the system of servo-controlled testing
machine.

a) The stiffness of the cylinder is very large.
b) Mass of the piston can be ignored.
c) Flow rate of a servo valve responds to electric currenl,
given by
(flow rate)=Kp-(electric current)/(Ts+l).

as

Under the assumptions, the characteristic polynomial of the
machine~rock system was obtained and the stability of a syslem
was examined to obtain the followings;

1> The control performance is influenced by relaxation time of
rock, natural frequency of testing machine and the slope of
stress-strain curve in post failure region.

2) As increase in strain rate decreases relaxation time of vrvock.
With a higher strain rate, a worse control performance would be

expected.



