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[ Abstract] In order to reveal the influence of strain rates on the macroscopic failure characteristics and microscopic crack propa-
gation laws of rock, sandstone was taken as the research object, and the uniaxial compression tests and real-time monitoring of acous-
tic emission information were carried out under different loading rates. The influence of loading rates on the macroscopic mechanical
response and microscopic fracture morphology of sandstone specimens, such as strength and deformation characteristics, failure mode
and fracture characteristics, was analyzed. Based on the evolution of acoustic emission b value with the loading process, the internal
crack propagation laws of sandstone specimens under different loading rates were explored. The research results show that within the
loading rate range of 1 x 10> ~1 x10 > s ™' the uniaxial compressive strength and elastic modulus of sandstone samples were posi-
tively correlated with loading rates. For every 10 times increase in loading rate, the uniaxial compressive strength and elastic modulus
increased by 2. 66 MPa and 0. 087 GPa, respectively, while the peak strain decreases by 0. 213%o. As the loading rate increased,

the failure characteristics showed a trend of gradually transitioning from a single inclined through fracture surface to a cross distribu-
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tion of multiple fracture surfaces, and the average size of the fragments decreased, indicating an increase in the failure of the sand-

stone sample. At low loading rates, the microstructure of the fracture surface was mainly characterized by intergranular cracks, while

as the loading rate increased, transgranular cracks and intergranular cracks alternated, and the fracture characteristics at the intersec-

tion of the cracks were obvious, resulting in large-scale grain peeling. As the loading rate increased, the ratio of stress to peak stress

corresponding to the turning point where the acoustic emission b value changes from increasing to decreasing decreased. This indicated

that the higher the loading rate, the more likely cracks were to propagate inside the specimen and form more obvious large cracks, lead-

ing to more severe damage characteristics and complex crack propagation patterns in the specimen. The research results have important

guiding significance for understanding the failure characteristics of engineering surrounding rock under complex stress conditions, as

well as predicting the damage deterioration law of the internal structure of surrounding rock based on acoustic emission monitoring infor-

mation.
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i Sl S2 S3 S1 S2 S3 S1 S2 S3

AZl 45.7 44.3 45.1 5.11 5.04 5.12 9.38 9.29 9.44
B#H 46.2 47.3 45.9 5.21 5.16 5.11 9.15 9.11 9.10
CZH 48.1 49.7 50.2 5.29 5.21 5.31 8.96 9.0l 8.76
D#4l 52.9 53.6 52.3 5.31 5.29 5.36  8.65 8.79 8.75
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Table 2 Size statistics of sandstone fragments

Jngk AERSF (mm) F BRI # B/ g

. . S

s <0.15 0.15~0.6 0.6 ~2.36 2.36 ~9.5 9.5~13.2 13.2 ~37.5 37.5~72
S1 6.17 13.71 21.63 20. 65 45.07 110.97 356.78

1x1073° A S2 5.63 9.32 10.17 15.89 55.76 87.76 402.57
S3 9.32 8.21 17.69 29.07 69.67 126.27 383.19
S1 15.32 27.53 58.78 51.47 66.39 91.52 306.93

1x10~* B4 S2 16.27 19.19 37.28 75.15 85.02 158.87 216.81
S3 10.21 33.47 67.36 54.09 83.27 106. 09 277.76
S1 21.51 56.63 54.97 92.01 73.58 154.49 179.76

1x10°3 CH S2 26.86 39.49 63.81 92.98 108. 67 121.43 181.78
S3 19.13 38.72 88.13 73.93 9.663 158.96 216.38
S1 28.62 54.31 78.17 112.56 100. 63 102.56 143.01

1x102 D S2 31.07 57.17 85.56 72.13 94.57 135.13 174.32
S3 27.91 35.99 66.62 86.95 129.31 92.75 157.28
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