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Abstract

The bedding mechanical properties and geometrical structures have a decisive influence on the
mechanical behavior and engineering behavior of layered rock masses. The bedding angle is one
of the important parameters. In this paper, uniaxial compression tests and acoustic emission tests
of layered rock materials with different bedding dip angles are performed by preparing artificial
bedding-like materials to study the mechanical characteristics and failure modes and acoustic
emission characteristics of rock-like materials in the compression process. The numerical simula-
tions were also conducted, and compared with the experimental results.
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Figure 1. The finished sample
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Table 1. Parameters of different samples

F 1. TRIAHENEERSY

HIZRE H/%/mm K& /mm g
0 49.30 99.50 387.1
15° 49.68 100.00 397.8
30° 49.80 100.00 394.0
45° 49.80 100.60 385.9
60° 49.86 99.80 387.1
75° 49.76 100.00 395.4
90° 50.00 99.42 389.9

R 49.80 100.16 391.6
AN 49.74 100.10 360.9
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Figure 2. Sensor paste finish
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Figure 3. WES-D1000 type electro-hydraulic servo universal testing machine
B 3. WES-D1000 2! F8 & {RIAR /3 REIX B4

50

0= T T ]
0.00 0.02 0.04

Figure 4. Strain stress curves for different inclinations and single rock samples
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Figure 5. Comparison of elastic modulus of layered rock with different inclination
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Figure 6. Damage of 30°, 45°, 90° inclinations and single red rock samples. (a) 30°; (b) 45°; (c) 90°; (d) only red
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Table 2. Mechanical parameters of samples with different inclinations

F 2. FNERBHARFHNNDFRIESH

EEA 0 15° 30° 45° 60° 45° 90°
VAR 5 )3 /M P 33.659 32.688 21.318 16.808 10.613 14.133 48.393

UEEAE AR 0.021 0.024 0.033 0.0226 0.038 0.017 0.035
B YL L/ Pa 3908.5 3337.2 2534.0 2018.8 1001.0 3966.0 9998.5
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Figure 7. Time-stress-ring counting chart with a layer inclination angle of 0°, 45°, 75°. (a) 0°; (b) 45°; (¢) 75°
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Figure 8. 15°, 60°, 90° by the peak intensity of the size of the map. (a) 15°; (b) 60°; (c) 90°
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Figure 9. Time-The cumulative number of rings is at 0°, 30°, 60°, 75°. (a) 0°; (b) 30°; (c) 60°; (d) 75°
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Figure 10. Numerical model of layered rock
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Figure 11. Variation of compressive strength of the rock sample with bedding dip
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Figure 12. Variation of elastic modulus of the rock sample with bedding dip
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