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Research on the time-dependent strength criterion of brittle hard rock
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Abstract: As the large-scale water conservancy and hydropower projects was completed and put into operation,
the long-term safety of rock mass engineering has become a hot issue for geotechnical researchers. In this study,
systematic mechanical tests of marble were carried out, and a theoretical model for the time dependent strength
was established. The mechanical properties, the failure mechanisms and the confining pressure effect of marble
were studied through the uniaxial and conventional triaxial compression tests and the brittle-ductile conversion
with the increasing confining pressure was concluded. The variations of mechanical parameters of marble under
different plastic degrees were established through the cyclic loading and unloading tests. The variations of
mechanical parameters with the time, the expressions of the aging plastic internal variable and the theoretical
model of time-dependent strength of marble were established with the results of static fatigue tests. The
mechanical parameters of marble degrade nonlinearly with time increasing and keep constant after two weeks.
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Fig.2 Demenstration of sample installation
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Fig.3 Typical stress-strain curves from uniaxial and triaxial
compression tests of marble
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Fig.6 Typical curves from static loading tests
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Fig.7 Peak strengths of uniaxial and triaxial compression tests
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Fig.8 Relationships between variation of mechanical
parameters and the internal variation of plasticity
of marble
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modulus and the confining pressure of marble
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