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Abstract: Exploring the mechanical properties of soft-hard interbedded rock mass with different initial damages

is crucial for assessing the stability of post-seismic damaged rock masses under cyclic drying and wetting condi-
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tions. Taking the interbedded rock mass of metasandstone and phyllite as a research object, the samples with dif-
ferent initial damage degrees were prepared through cyclic loading and unloading tests followed by cyclic drying
and wetting tests. Subsequently, uniaxial compression tests were conducted to investigate the deformation and
failure characteristics, crack evolution process, and strength degradation laws of samples with different initial
damage degrees, to explore the precursor information of sample failure, and to reveal the damage degradation
mechanism {rom a micro perspective. The results indicate that the deformation difference coefficient can quantify
the discrepancies in deformation across different areas of the sample surface. The propagation of transcrystalline
cracks and intercrystalline cracks extends throughout the loading process, with tensile fracturing being the prima-
ry mode of failure. The increase in the proportion of shear fractures will cause an increase in the coefficient of
variation (C,) of the RA/AF values. When the C, reaches 6.5, the sample is approaching failure. The shear fail-
ure mode of the sample is primarily governed by the structural features of the rock mass, while initial damage in-
fluences the type of failure and the development of cracks. Initial damage leads to a decrease in elastic modulus,
compressive strength, and failure displacement. The increase in microcracks and the weakening of interparticle
bonding are the fundamental causes of the deterioration of the rock mass’s macroscopic mechanical properties.

Keywords: soft-hard interbedded rock mass; initial damage; cyclic loading-unloading; drying-wetting cycles;

mechanical properties; acoustic emission; failure precursors
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Fig.1 Mineral composition of metasandstone and phyllite
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Table 1 Physical and mechanical parameters
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Table 2 Experimental Scheme

LU 2 ARG ER 1551 2 UK T 9 PR K
Hi1-1 100 10
HI1-2 100 20
H1-3 100 30
H2-1 300 10
H2-2 300 20
H2-3 300 30
H3-1 500 10
H3-2 500 20
H3-3 500 30
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Fig. 4 Monitoring zone arrangement
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Table 3 Initial damage degree of the samples

LU 2 FPERE AL/ MPa BG4 1
H1-1 9658.43 0. 184
H1-2 9379.83 0.208
HI1-3 7853.85 0. 337
H2-1 8931.66 0.246
H2-2 8796. 38 0. 257
H2-3 6778.47 0. 427
H3-1 8634.09 0.271
H3-2 8488.74 0.283
H3-3 5 340. 86 0. 549
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