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ABSTRACT

If the dynamic stress field, which is caused by machine vibrating, vehicle
loading, earthquake, and so on, is coupled with seepage field, the rheological
damage of soft rock will be accelerated. As a result, serious geological disasters,
such as landslide, collapse and debris flow, will be happened. So, it has important
theoretical and practical significance for us to strengthen the research of dynamic
rheological damage properties of soft rock under dynamic stress field-seepage fieid
coupling. In this paper, the soft sandstone is taken as example, and the RLW-2000M
coal and rock computer controlled triaxial rheological testing machine in state key
laboratory of coal mine disaster dynamics and control is used as the main equipment,
the dynamic rheological damage properties of sandstone under dynamic stress
field-seepage field coupling is studied. The main research contents are as follows:

(1) The saturated sandstone samples are made through five steps, including
collection, core-drilling, cutting, polishing, soaking. Then the test schemes are
determined reasonably according to complete stress-strain curve of sandstone
sample and actual situation of test equipment.

(2) Four groups of saturated sandstone samples are prepared. The confining
pressure and seepage pressure are constant in the process of test, and the samples are
vibrated under the sinusoidal variation loading of four different frequency. In each
group of tests, the dynamic loading is applied into four grades until the sample be
destroyed. The influencing properties of magnitude and frequency of dynamic
loading for the axial deformation, radial deformation, axial strain rate, radial strain
rate, axial stress-strain curve and radial stress-strain curve are studied.

(3) Four groups of saturated sandstone samples are prepared. The confining
pressure and the frequency of dynamic loading are constant in the process of test,
and the samples are vibrated under the sinusoidal variation loading of four different
range of dynamic loading. In each group of tests, the seepage pressure is applied into
four grades until the sample be destroyed. The influencing properties of seepage

pressure and magnitude of dynamic loading for the axial deformation, radial



deformation, axial strain rate, radial strain rate, axial stress-strain curve and radial
stress-strain curve are studied.

(4) Based on the energy dissipation law of the samples in the process of test,
one hysteresis loop at the beginning of different classification stage is selected and
the magnitude of energy dissipation is calculated. Then, the influencing properties of
the magnitude of dynamic loading, frequency of dynamic loading and seepage
pressure for the energy dissipation of the samples are analyzed so as to reveal the
relationship between energy dissipation and sample damage.

(5) The axial dynamic strain is selected as damage variable, and the expression
of damage degree is obtained through theoretical derivation, as well as the variation
law of damage degree of each sample can be received. The damage evolution model
of the samples is established based on the law of energy dissipation. Then, the
parameters in the damage evolution model can be fitted by using origin8.0 software
and the damage evolution equation of the samples is obtained.

(6) The rheological damage model of sandstone samples can be established
according to the existing rheological model, and the rheological damage equation of
sandstone samples which considering the dynamic loading, the degradation effect of
seepage and the damage evolution, can be derived under the dynamic stress
field-seepage field coupling.

Keywords: dynamic stress field-seepage field coupling, damage variable, properties
of rheological damage, damage evolution equation, rheological damage model and

rheological damage equation
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