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(13) Nonlinear Creep Properties of Rock

Tomoyuki Akagi
Toyota National Technical College
Eisei-cho 2-1,Toyota,Aichi, Japan

A series of uniaxial compressive creep tests under seven stress levels
have been performed on cylindrical specimens of Kobe layer sandy tuffs
in a room of constant temperature and moisture(19C 20C,80 85%)., The mag-
nitude of creep stresses are as follows;0.1§,0.2§,0.32§,0.46§,0.56§,0.6h§
0.72G,where 6;is unconfined compressive strength and 72Mpa. Axial and hoop
strains were measured by polyester strain gauges using an auto-digital-
strainmeter and auto-timer.

The test results obtained as seven creep curves in Figure 1 were rearr-
anged in other kind of figures which are the creep strain rate-time rela-
tions in Figure 2, the retardation spectra in Figure 3, the time depend-
ency of nonlinear strain in Figure 4, the stress- strain curves at any
times after loading in Figure 5, the time variation of Poisson's ratio
in Figure 6, the stress dependency of recoverable strain and residual
strain in Figure 7.

Throughout these results, the following conclusions are summarized.

1) The retardation spectra take three types of figure depending on the
creep stress level, .

(1) an increasing type with time for high stress levels over 0.726;,

(2) a flat type for middle stress levels of 0.56~0.61g,

(3) a decreasing type for low stress levels below 0.466; .
It is suggested that an increasing type of spectrum appears for station-
ary creep, a flat type of spectrum correstponds to logarithmic creep
which its process continues till infinite time, a decreasing type of
spectrum means linear transient creep.
2) The creep stress and creep strain are linear relations up to a stress
level of 0.466,at any lapse of time.
3) These stress-strain relations for high stress levels over 0.56§; are
nonlinear, and the degree of nonlinearity becomes remarkable with the
lapse of time.
4) Althogh Poisson's ratio is independent of time up to 0.56G;, it is rem-
arkably increase with time under high stress levels over 0.61¢;

In the results, the creep behavior of sandy tuff is classified to three
regions depending on the creep stress levels,
(1) a linear creep region under low stress below 0.466; ,
(2) a nonlinear creep region for the stress but which stable for the
lapse of time,
(3) a nonlinear creep region which the nonlinearity is variable with
the lapse of time in spite of the stress is constant.



