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Abstract: To address the overburden-type mining-induced seismicity triggered by the fracturing of hard and extra-
thick rock strata, a combined method of theoretical analysis, physical similarity simulation, and numerical
simulation was adopted. Typical waveforms of overburden-type mining-induced seismicity were analyzed, and the
key strata controlling seismicity were identified. Analytical solutions for strata deflection and stress during the face-
through stage were derived. The deformation and fracture process of hard and extra-thick rock strata under multi-
face mining conditions was investigated. The results show that the dominant frequency of overburden-type mining-
induced seismicity is mostly below 10 Hz, and the seismic energy is mainly concentrated within a certain limited
frequency band (0-150Hz) with a significant short-term enhancement. Compressive stress dominates the upper

surface of the key strata controlling seismicity, while tensile stress prevails on the lower surface. The peak normal
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stress is located in the central region of the strata, and the peak shear stress is concentrated at the four corners (upper

and lower surfaces) and at the midpoints of the boundaries (neutral plane). The hard and extra-thick rock strata

exhibit stratified fracturing characteristics: tensile failure dominates the central area of the strata bottom, while shear

failure prevails near the goaf edges. During the fracturing process, single-layer, double-layer, and even multi-layer

stress arch structures appear, and the principal stress difference at the arch foot is greater than that at the arch crown.

The fracturing induces shear stress deflection in the rock masses on both sides of the goaf, with a deflection angle

exceeding 90°. The instability of hard and extra-thick rock strata can be classified into four failure modes: interlayer

bonding failure, intralayer stratification, central goaf fracture, and goaf edge fracture. The research results provide

guidance for the prevention and control of overburden-type mining-induced seismicity.

Key words: hard and extra-thick rock strata; mining-induced seismicity; load-bearing characteristics; layered

fracture; key strata of mining-induced seismicity
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Fig. 3 Waveforms, frequency spectra, and time—frequency
diagrams of typical mining-induced seismicity
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Table 2 Calculation results of key strata for the working face

(Borehole No. E7)

= EEm H5EE HHi/kPa PRIl
8] #H/m
HibA 5.8 1.4 151.31 NIBS: =
Hb A 20.0 15.8 1331.32 WREEE
b A 91.2 104.8 2107.72 NES 3=
b 2274 196.4 8031.63 ESS i

® 3 LRI R E A R (170 S567L)
Table 3 Calculation results of key strata of mining-induced

seismicity for the working face (Borehole No. 170)
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Table 4 Calculation results of key strata of mining-induced

seismicity for the working face (Borehole No. E7)
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