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(10) RELAXATION OF ROCK UNDER UNIAXIAL COMPRESSION
-- with reference to Fenner-Pacher curve --

Seisuke OKUBO™, Yuichi NISHIMATSU®
Katsunori FUKUI™®, Takaaki UENO™*

Fenner-Pacher curve 1is often used 1in illustration of
support effects for underground structures such as tunnels
and roadways. It is easy to understand and empirically
agrees well to the actual behavior of rock mass. From the
quantitative view point, however,its most serious problem is
the difficulty to draw the rock characteristic line.

In this study, the stress-feedback method 1s used
to investigate the relaxation of Sanjome andesite, which
shows the <class 1] property. Unlike ordinary relaxation
test, this report investigates the property of time-
dependent decrease of stress under increasing strain.
Concretely, the stress-straln relation was kept as follows:

Y+(a /E) F=C
where « i5 the amount of stress-feedback 'and E 1is the
Young's modulus of the rock sample in the elastic region.
This method models the time-dependent property of supported
rock, at which the increase of deformation of rock causes
the increase of load to the support.

The experimental work was conducted under nine different
conditions : starting stress of relaxation at 52%, 73%, and
94% of the uniaxial compressive strength, with different «
of 0.0, 0.3, 1.0. a = 0.0 means the ordinary relaxation,
where no Iincrease of strain occurs during the test. All
results show that the stress linearly decreases on
logarithmic time scale no matter what condition is.

By plotting all results on a stress-strain curve, it
can be said that the stress-strain curve 'shrinks’' as time
goes by. In other words,rock characteristic line changes
with the lapse of time. Therefore,it may be required that the
time dependence of the line is taken into consideration on
designing and planning underground constructions. More
studies are expected to prove this assumption.
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