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Abstract

Weakly cemented mudstone is widely distributed in mining areas of western China. It is character-
ized by poor cementation and loose structure, and is prone to deformation and failure under mining
disturbance, which seriously endangers mine safety. To reveal the influence mechanism of interme-
diate principal stress on its mechanical behavior, true-triaxial loading tests were conducted on floor
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mudstone specimens from Talahao Coal Mine in Inner Mongolia. The stress-strain evolution char-
acteristics, strength laws, and failure modes of rock samples under different intermediate principal
stress ratios (02/03) were analyzed. The results show that the peak strength of weakly cemented
mudstone has a significant positive correlation with the intermediate principal stress ratio, and the
peak strength increases by 45.43% with the rise of o2/03. The elastic modulus increases first and
then decreases with increasing o2/03, reaching the maximum value in the range of 1.5~2.0. The reg-
ularity of fracture surfaces decreases, and the failure pattern becomes more complex as o02/03 in-
creases. Comparison of strength criteria indicates that the Mogi-Coulomb criterion presents the
best fitting performance for the test data, with a coefficient of determination R2 of 0.9793. The re-
search results can provide a reference for deep roadway support design and parameter selection
for numerical simulation in western mining areas.
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Figure 1. Microcomputer controlled triaxial fully automatic detection and testing platform
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Figure 2. Mudstone specimen
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Table 1. Basic physical parameters of mudstone specimens
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SRR A 0 ] Nl A5 R A
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P 3%/ (m/s) 2811.96 2670.89~2836.54 45 0.019
B IKER (%) 4.67 4.40~4.84 0.15 0.071
FLBR /(%) 185 17.3~19.8 0.8 0.043
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Figure 3. Specimen stress loading path
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Figure 4. Stress-strain curves of mudstone specimens under different intermediate principal stresses
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Figure 5. Variation curve of rock mass peak stress with o2/a3 ratio
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Figure 6. Variation curve of elastic modulus with ¢2/03 ratio
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Figure 7. Comparative analysis of experimental data with four strength criteria
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Figure 8. Failure modes of mudstone under true triaxial test
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