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Abstract The breakage of thick and hard overburden strata are generally associated with the suddenly
release of the impact energy, threating the safe mining of underground coal seam. The fracture
mechanics model of shock source layer was firstly established, on the basis of materials- and impact-me-
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chanics. The value of the impact energy released during the first and periodic fracture of shock source
layer and the energy dissipation mechanism of the shock wave within this process were then evaluated,
followed by the analysis of the near-and far-field effects of rock burst attributed to the breakage of the
thick and hard overburden on the driving and excavation of the underlying strata. It is apparent that the
released energy is directly proportional to the mining height, the scale of the shock source layer break-
age, the initial- and the periodic breakage of the shock source layer. Whereas, it is inversely proportional
to the distance apart from the shock source layer. The energy of the shock wave decreases exponentially
with the increase of propagation distance and the dissipation capacity of shock energy is sensitive to the
lithology. In addition, the action time of dynamic shock are classified into the shock compression zone,
turbulent reflection zone and energy attenuation zone. The particle vibration velocity of surrounding rock
in the underlying mining space decreases exponentially with the increase of the distance from the shock
source layer, while it increases exponentially with the impact vibration energy. In particular, there is a
threshold value of the critical impact energy and the impact distance. That is, the weak rock burst will
not be caused by the small energy in the near-field and vice versa. The serious of the impact disaster
mainly depends on the ratio between the energy and distance ( § ). Based on the statistical analysis of
typical rock burst accidents, it is indicated that: if § e (0 ~ 10%), there is no rock burst risk. When
§ e (10°~ 10%), the weak impact event will be occurred. While § e (10°~ 10*) and § >10*, the
medium and the strong impact event will be potentially occurred. Moreover, the near- and far-field of
rock burst is significantly obvious for the coal seam with the thick and hard overburden strata. In this
case, the potential rock burst and even the mine shock disasters will be generated in different areas such
as the longwall, mining zone and mining area, respectively. Even though, the existence of thick and
hard overburden strata provides a target for the prevention and controlling of rock burst. The three-di-
mensional collaborative fracturing method is strongly recommended to release energy, which is believed
to be the initial and effective method in preventing the rock burst.

Key words rock burst; impact source horizon; energy level; near-far field effect; three-dimensional
coordinated anti-impact
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Fig. 1 Coal and rock synthesis column map

in typical impact mine
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Fig.2 Mechanical model diagram of primary

fracture of shock source layer
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Fig. 5 Particle velocity map of roadway with same source intensity and different source distance (o, =60 MPa)
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Fig. 12 Comparative analysis of microseismic and geoacoustic monitoring data before and after pressure relief
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