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Effect of unloading rate on the mechanical properties of siltstone
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2. Key Laboratory of Deep Coal Resource Mining, Ministry of Education of China, School of Mines,
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Abstract: Focusing the national strategy of "marching to the deep of the earth", it is urgent to advance the layout,
seize the highlands for deep research, and actively promote the exploration of basic science in the deep development.
Combined with the construction characteristics of underground engineering, this paper designs a constant axial
pressure unloading confining pressure experiment. Taking siltstone as the research object, the influence of different
unloading rates on its mechanical properties is discussed by using the concept of confining pressure increment ratio.
The experiment finds that the unloading process is dominated by lateral deformation, and the expansion
phenomenon is obvious; the sensitivity of unloading time, strain, elastic modulus, Poisson’s ratio and energy to
confining pressure drop decreases as a power function with the increase of unloading rate, and the sensitive period
turns to the failure point; indicating the high unloading rate lags behind and inactivates the response of rock
parameters to confining pressure drop, but increases the probability of rock burst. It provides a reference and basis

for underground engineering, especially deep engineering.
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Fig. 3 Stress-strain curves under different unloading rates
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Fig. 5 Evolution curve of strain-confining pressure increment ratio
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Fig. 8 Evolution curve of energy-confining pressure increment ratio
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