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Crack Propagation Law of Roof Sandstone and Loading Rate Effect of Fracture Behavior
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Abstract: To reveal the loading rate effect of roof fracture behavior, typical mine roof sandstone was taken as the research
object. Brazilian splitting tests of five loading rate levels were carried out in the loading rate range of 0.001 —10 kN/s. The
mechanical behaviors such as tensile strength, fracture characteristics, initiation stress, acoustic emission characteristics and
fracture microstructure were analyzed. Based on the distribution of acoustic emission sources, the evolution law of internal
damage cracks in the samples under different loading rates was explored. The results show that the tensile strength increases by
0.64 MPa when the loading rate increases by one order of magnitude, but the ratio of crack initiation stress to tensile strength
decreases. With the increase of loading rate, this ratio is 40.13%, 36.59% , 32.53%, 26.17% and 15.81% in sequence. When
the loading rate increases by one order of magnitude, the average size of the fragments decreases by 0.229 mm, the degree of
fragmentation increases, and the size distribution of the fragments develops towards homogenization. The acoustic emission
source at low loading rate mainly appears along the macroscopic fracture surface, while at high loading rate, the distribution of

acoustic emission source is more dispersed due to the initiation and propagation of cracks from multiple dispersed stress
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concentration areas. With the increase of loading rate. the transgranular phenomenon at the fracture surface becomes more and

more significant, transitioning from a single crack and straight form at low loading rates to multiple cracks and complex forms

at high loading rates.
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Table 1 Main mineral composition of the sandstone sample

. ., HE/ %

BT WA YN, FEnT
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Table 2 Displacement and time at the moment of splitting
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Fig.7 Crack initiation stress at different loading rates
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Fig.8 Spatial distribution of acoustic emission events under different stress levels
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