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Abstract: In order to determine the optimal parameters of pressure relief by high-pressure water jet slotting in deep rockburst
coal seams, the principles of pressure relief and impact prevention are analyzed through numerical simulation and theoretical
deduction. The theoretical model for parameter optimization for four factors, such as drilling spacing and slot radius, is
established. Based on the principles of dynamic and static load superpositions, the mechanism of rockburst in the concentrated
roadway in mining area No. 730 of a mine is studied, the theoretical parameter values of each influencing factor are obtained,
and the similarities and differences of stress, plastic zone and impact risk index under different theoretical parameters are
revealed. The results show that all the influencing factors have a great influence on the pressure-relief effects of high-pressure
water jet slotting, and there is a significant interaction between the factors. The average vertical stress after pressure relief,
elastic energy density, impact danger index and pressure relief cost are used as the effectiveness and economic indexes of
pressure-relief parameters, and the advantages and disadvantages of the pressure-relief effects of different parameters are
evaluated so as to obtain the optimal pressure-relief parameters of high-pressure water jet slotting under the physical and
mechanical properties of the coal seam. After the application of the research results in the contact lane No. 3 of the mining area
No. 730, the frequency, total energy and spatial concentration of microearthquakes in the site are greatly reduced, which
provides technical support for the safe mining of the working face.
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Fig. 1 Layout of centralized roadway in mining area No. 730
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Fig. 2 Variation of stress before and after pressure relief
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Fig. 3 Variation of energy before and after pressure relief
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Fig. 4 Theoretical model for drilling spacing and slot radius
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Fig. 5 Theoretical model for drilling depth and slot length
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Fig. 6 3D numerical model and schematic diagram of
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Table 1 Physical and mechanical parameters of coal strata
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Fig. 8 Variation of stress field of roadway coal
(2) BEVEX AR A
ERPEIX AR R IR 9 Froms, S R4 D B
VIWR, x J5 11 B BEZ92H 1.5 m, z J5 A SR FEZ008 0.5 m,
BRHLLELN 0.6 m LT EARZ) 1.2 m JEH N ik

P B VIR AT . BEE R FLIAIPE K, o e X3,
IRVEIX Y B2 T B A

(3) I fER AR E

M fER RS s KK 10 Fros, &FLREE A
4.0~6.0 m 1 X 1 35 350 g 55 R 25 o0 BRI =
0.048, 0.063, 0.084 MJ, HHAL T E) 135 34 14 G 2%
£ 0.132 MJ, FEIRE 55N 63.6%, 52.3%, 36.4%,
SEh fE RS K (B 0.75, 0.98, 1.32,



1514 =

+ T B % ik

2023 4E

I8 o L T P ) AT K

T ; EUELUE)
| e |
!! S~4(}m !! &-S.Om !! S:ﬁOm
ﬁﬁ%g%&}ﬂ&ﬁwﬂ Iiﬂ&&uguﬂ]’»‘] gﬁgi . z

uau %JBWJ ?ﬂ&;ﬁ‘tw&ﬂi I LA %ﬂlﬁg
&9 BHRTIMERE

Fig. 9 Variation of plastic zone
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