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Triaxial Compression Strength and Fracture Development of
Shale with Different Initial Porosity
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Abstract; The fracture law of rock under triaxial action is an important factor affecting the stability of rock
mass. Aiming at the prominent problems that shale is prone to fracture in coal mines, based on the nuclear
magnetic resonance, crack development law is analyzed under conventional triaxial compression condition, and
the formation process of fracture are obtained by PFC. Results show that T, spectrum distribution reflects the
process of crack development visually and factually, and the porosity increases exponentially with axial stress.
When the granite is in the low axial compression stage, rock damage is mainly caused by the increase of fracture
number and by both fracture number and crack connection under the high axial pressure. The initial porosity has
a significant effect on the axial strain and the final number of microcracks. With the increase of initial porosity,
the axial strain of microcrack becomes smaller, and the final number of crack increases. The larger the porosity
is, the weaker the strength is. The study of strength and fracture development of rock with different porosity is of
guiding significance to support design and protective measure
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