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Energy-accumulation blasting and water injecting
under local water storage and pressure retention in heading face
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Abstract: Due to the poor effect of local energy-accumulation blasting and water injection in the Xuehu Coal Mine and
the undetermined influence range of local energy-accumulation blasting and water injection pressure relief, the spacing of

blasting holes cannot be reasonably arranged in heading face. Through theoretical analysis, ANSYS/LSDYNA numeric-
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alsimulation and industrial experiments, designing a local water storage and pressure retention device, this study investig-
ated the application of energy-accumulation blasting and water injecting under local water storage and pressure retention
in the Xuehu Coal Mine. The results showed: (D) the ANSYS/LSDYNA simulation reveals that the low compressibility of
water can accumulate explosive energy, resulting a significant increase of coal damage range. Complete damage range of
coal mass in the water medium coupling is 3.14 times of that in the air medium coupling, the range of damage crack length
of coal mass in the water medium coupling is 2.71 times of that in the air medium coupling. Water medium makes the en-
ergy of energy-accumulation explosive uniformly act on coal, then weakens the directional effect of the energy-accumula-
tion pipe, and uniforms the development and extension of cracks around borehole. Effective energy accumulation and dir-
ectional propagation of fractures can be achieved by installing energy-accumulation pipe between water medium and bore-
hole walls. When the explosive is in the center of the borehole and the water body, the crack propagation and the blasting
cavity area are better than that when the explosive is in the lower part of the borehole and the water body. 2 The water
storage and pressure retention device makes the explosive always in the center of borehole and water body, restricts the ex-
plosive circumferentially, reduces the radial energy loss of explosive explosion, and enhances the energy of explosive act-
ing on coal body. The energy-gathered pipe set inside water storage and pressure retention device integrates water storage,
pressure retention and energy accumulation, and plays an effective directional role. (3 The change of gas parameters in
borehole before and after energy-accumulation blasting and water injecting is compared by industrial experiments, and the
influence radius of blasting is 2.5 m. The local concentrated stress is transferred and released when the energy-accumula-
tion blasting and water injecting holes are arranged with 5 m spacing in the Xuehu Coal Mine. By injecting water into the
coal seam through the water storage and pressure retention device after blasting, the blasting and water injection holes are
changed into the coal seam water injection holes, which can further moisten the coal body, change the nature of the coal
body and improve the heading face environment. Due to the advantages of large blasting cavity area, directional energy-
gathering expansion cracks and water injection to change the properties of surrounding rock, this technology can be used

to cut the roof and forced roof caving.
Key words: energy-accumulating blasting and water injection; increased permeability and pressure relief; water stor-
age and pressure keeping device; gas parameters; influence radius
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Fig.1 Diagram of local stress concentration of coal
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Fig.8 Schematic diagram of the water coupling model
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Fig.13 Water coupling cumulative blasting diagram
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Table1 Coal parameters

/(g - om ) MR /GPa pEL/N A HUHERE/MPa BRI EE/MPa
1.384 2.9 0.4 4.94 0.37
*2 EeEESH
Table 2 Parameters of concentrator
/(g - om”) SR/ GPa EEN A USRI /MPa PR E/MPa
8.93 1.17 0.35 0.004 0.001
x3 KHBH
Table 3 Explosive parameters
/(g - om ) Ji3d/(em - ps™") MR 1/GPa A/GPa B/GPa Ry R, w Eq
1.14 0.32 2.92 246.1 10.26 7.177 2.4 0.069 0.019
E: A, B. R\ Ry, o HIWLIREHBRINSE EQhviinNFines, I,
x4 KBHE
Table 4 Water parameters
HE (kg - m ™) C S S 53 GAMAO a 2 Yo
1000 1.65 1.92 —0.096 0 0.350 0 0 1

TE: CHVV MR MRS E T TR, AR T ARSI S\ Sy. Sy VeV MRS i B AE T TR, 7K T AR SRR
HREEG GAMAORIT R a— W ABBIES:; VoOARIRARR AR o —BrABUEIE R

®5 ZEBH

Table 5 Air parameters

W/ (g - om ) G e G G C, Cs Cq E, Vs

0.0012 0 0 0 0 0.4 0.4 0
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3 ReeEFmEitowm
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PRI, DA SR REAE 5 1) 1) 52 M 1 il 2 U TR FL AR A
A LA, A3 P fe ] i A R R R B PP 2R i
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SRS I SEL 15 MRS RS 5 SO 0]
MR ENUEEE A PR RE X BRI BB
31 RegREmEXEEITE

TESRRERRTERT, K28 T2 1 i H s v o P K1
MR U SR, EARSZ I miehe . ol TR XAk T4

BN, FAGR AR

CZ 2
R. = (Ozps_) Ry (l)
(o

Ko, ROBIFRIX AR, m; Ry SRR TS (125

12, my o, NIARIG BB SR B, Pa; pg N IARR L,

kg/m?; ¢ ARG, B 1200~1 500 m/s.
BB SIS 22

4
Ry = \/pw/ (0o11) X 1073 2
o, my LR, 0.037 5 myg p,, WVEZ B340,
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