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TME- DEPENDENT BEHAV OR OF ROCK &ALT
EXPERM ENTAL INV ESTIGATION AND
THEORET ICAL ANAL YSIS

Y ang Chunhe
(Department of M ining Engineering , U niversity of Nevada, Reno, U. S. A. )

The rheological behavior of rock salt is mportant for many engineering goplications. T his
dissertation reportson experments and model analyses of rock salt. An in- depth study ispresented of the
time- dependent properties of rock salt. It consists of two parts. The first part is the expermental
investigation, w hich is amed at mproving the understanding of the rheological behavior of rock salt.U niaxial
and trtaxial creep and relaxation experiments have been performed to further this goal. The second part is the
analysis of constitutive models of the mechanical behavior of rock salt and the evaluation of their predictive
cgpability. Theobjective of this research is to upgrade the understanding of the time- dependent properties of
rock salt and to develop amore reaonable danage constitutive theory to describe the complete mechanical
reponse of rock salt.

In the first part , besides conventional creep and relaxation tests, stepwise, loadins and reloading , and
alternating relaxation and creep tests are described. Twelve tests have been performed, rangig in duration
from afev hours to 4months. The axial stress ranges from 13 to 43M Pa. Confining pressure ranges from O
to 11. 2M Pa. The confininspressure effect , the stress level , and the load path effect on the creep and stress
relaxation of rock salt are analyzed through the experimental investigation. The pre- creep effect on stress
relaxation isobtained. The experimental investigations reveal that the confining pressure effect on the creep is
significant only in the low - pressure range(0 3M Pa). Steady state strain rate is independent of the load
path. Thepre- creep strain and the confining pressure affect the stress relaxation significantly. T he existence
of a transient strain Imit and of a lower creep Imit is confimed by the experimental resultspresented in this
dissertation-

The second part of this study review s constitutive theory equations currently used in rock salt mechanics
research and suggests a nev constitutive equation in order to represent the testing data obtained. An
endochronic model is developed in order to model the temperature effects on the material regponse. A new
damage constitutive equation is proposed in order to represent the entire creegp behavior. A comparison of
theoreticaliy calculated resultsw ith experimental results is given. Based on themodynam ic theory and damage
mechanics, an evolution equation of creegp damage of rock salt isproposed. A nen creep constitutive equation
is derived from this evolution equation. The nev model predicts the danage behavior induced by the creep
usinsonly a fev material paraneters, which have obvious physical meaning.
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