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Study on Deep Hole Loosening and Pre-Splitting Blasting Technology for Hard Rock Fault in Protective Layer Working Face
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Abstract: In the process of protective layer mining, hard rock faults and hard nodules are often encountered, which causes that
it is difficult for the shearer to cut, the cutting parts are seriously worn, and the advancing speed of the working face is
seriously restricted. In order to solve the above problems, based on the engineering background of Ji;;1,-13070 soft rock
protective layer working face in Pingmei Thirteenth Mine, the mechanism of ultra-deep hole loose pre-splitting blasting was
clarified. The radius range of the fracture zone in the fault hard rock was calculated to be 0.7 =1.2 m. The influences of aperture
and hole spacing on blasting effect were studied by numerical simulation method, and aperture and hole spacing were
determined to be 94 mm and 2.0 m respectively. The technical scheme of “advance drilling in two roadways- ultra-deep hole
loose pre-splitting blasting in working face”, which can realize the parallel operation of propulsion and blasting, was put
forward and the industrial test was carried out. The test results show that after adopting the technical scheme, the fault hard
rock is fully broken, the wear of the shearer pick is reduced by more than 40% , the advancing speed of the working face is
increased by about 25% , and the blasting pre-splitting effect is remarkable.
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Table 1 Main mechanical parameters of rock mass

g VUESREE/  PuBraRBE/  NEEEM/ RN/
Rk MPa MPa S MPa

s 22.3 0.8 33 2.2
W 2 b A 105.1 2.7 37 4.2
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Fig.2 Comprehensive bar chart of 13070 rock

protective layer working face
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Fig.4 Zoning of surrounding rock failure in blast hole
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Table 2 Air and state equation parameters

W R/ HERET RS
(X10% g/cm) E,/GPa Co C, C, Cs C, Cs

1.29 0.002 5 0 0 0 0 0.4 0.4
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Table 3 Explosive and state equation parameters

W B W M
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B.B HEHBERE.C ANARZE.N HES (g/ecm®) (m/s) GPa V, a/GPab/GPa o Ri R
ﬁ%,ﬂ:%ﬁﬁ,Dl %‘n D, ﬂﬂ?ﬁ{%%i&o 1.25 3 500 7.0 1.0 268 21.8 0.3 0.79 1.8
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Table 4 Rock model parameters

W R/ JE )1 2%/ GPa oyPIi R BUAIOR :
(g/cm?®) A B ¢ K. K K G/GPa  T/MPa N D Dz
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Fig.5 Stress distribution cloud maps under different apertures at 100 ps of blasting
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Fig.6  Stress distribution cloud maps under different apertures at 300 ps of blasting
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Fig.7 Stress variation curves of measuring points under different apertures
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Fig.8 Crack propagation in rock mass under

different apertures at 1 000 ps of blasting
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Fig.9 Stress distribution cloud maps under different hole spacing at 200 ps of blasting
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Table 5 Parameters of ultra-deep hole loosening

pre-splitting blasting
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