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(15) Time Dependent Behaviour of Rock especially focused
on Tertiary Creep

The University of Tokyo Seisuke OKUBO

Yuichi NISHIMATSU

This paper presents selected 1laboratory creep data from
experiments conducted on samples of Sanjome andesite and  Kawazu
tuff.The experiments were designed mainly to determine strain-
time behaviour patterns in tertiary creep of these samples under
uniaxial compression.

The creep behaviour of the samples can be devided into three
stages. During the first stage starting immediately after
loading,creep rate 1is continuously decreasing with time and
logarithmic 1law fits for most part of this period. In the
successive stage,creep rate remains in very limited region. Then
creep rate is increasing monotonously toward the failure.These
stages may be called as the primary,secondary and tertiary
creep,respectively. Though creep behaviour of rock has been a
subject of interest,only little cosideration has been given +to
tertiary creep.

Special attention has been given in this study to measure the
strain-time characteristics of samples in tertiary creep.
Tertiary creep is signified by a continuous increase of strain
rate. In this study,very interesting feature of this strain rate
increase was found;

"The strain rate at a certain time in tertiary creep is inversely
proportional to the time to go to final failure."

This relatively simple experimental law can be used to estimate a
failure time of gateway,tunnel and underground structures.
And,hopefully it <can be applied to preliminary estimation of
earthquake.

The constitutive equations of sample rocks has been proposed
based on the experimental results of creep. The model consists of
two units in seriess;i.e. a linear spring and a nonlinear dashpot.
The characteristics of dashpot can be directly obtained by the
strain-time behaviour in creep because strain of linear spring
remains constant in creep. The obtained constitutive equations
were used to reproduce stress-strain curves in uniaxial
compression test. The simulation was carried out numerically by a
computer. The calculated results were compared with the
experimentally obtained stress-strain curves,and it is found that
the calculated ones coincide with the experimental. It should be
emphasized that the proposed constitutive equation can be apprlied
to not only pre-failure region but also post-failure region



