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Abstract; In the practice of gas control engineering in coal mine,pre-split blasting is one of the effective meas-
ures to improve the permeability of low-permeability coal seams,and its effect depends on the generation and expan-
sion of blast cracks. In order to research the generation and expansion characteristics of pre-split blasting cracks in
low permeability coal seams,the blasting process is regarded as a plane strain problem. Then the numerical model for
pre-split blasting is constructed based on the HJC model ,the HIGH_EXPLOSIVE_BURN material model , the JWL e-

quation of state,and meshing with hexahedral elements. Furthermore ,the LS-DYNA software is used to solve the nu-
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merical model so that to analyze the generation and development process of the crushed and fractured zone areas a-
round the blasting hole. In addition, the characteristics of cracks and stress changes in the coal body around the blas-
ting hole are also worth discussion. Finally,reasonable suggestions are given for the selection of pre-split blasting pa-
rameters in coal seams. The research shows that when No. 2 rock emulsion explosive with a diameter of 94 mm is
charged into a blast hole with a diameter of 120 mm,the crushed area around the blast hole is 1.43m 1.25 m,and
the radius of the fractured zone is about 3.4 m with the length of the main crack within 2.0 ~2.62 m. The connec-
tion direction between the blasting hole and the control hole is mainly affected by the compressive stress, while the
tangential direction is mainly affected by tensile and compressive stresses. And the left and right sides of the control
hole are also significantly affected by tension and compression. The stress waves generated by successively initiated
blasting holes are superimposed on the stress field in the fractured area,which has a certain influence on the genera-
tion and development of the cracks. The reasonable layout of the pre-split blasting holes in the coal seam should be

comprehensively considered with the attenuation effect of the coal seam on blasting stress waves, the reflection effect

of the uncharged hole wall on the blasting stress waves and the superposition of blasting stress waves.

Key words:
trolled hole

RG22 0 B SR v B AN, S B AR
TET PR A5 3R, AL T SR8 0 08 0 R 1 5 4 L ot
FEARZS & , B0 IS R SE 0 1 52 ob B0 S0 T ke A il
R [ TR TR T 8O S R, A
FI T4 R R AR . TERAL IR e 54
ARBFTET7 1, STRERTIT T 4 2 M v 1 2 L 7 2
R 2B R AL, 3BT T R AL B i 2
5 R REAIE R 7 98 7 28 ekt R LI F) A BB R AE
SO X 0 2 R 1 D S 484 [ ) BF S T BRAL
022 FLAR I IR B 15 L0 AR [] 2 42 38 1Bl N B4 12 1 3%,
ZELARIR T E T HAIOHE 2 L T 2L A 4 B ) A £L
SR SRANEE R SRR R A X P IR A B T S YA
HHIALEE 3 5o AL T 2R G BF 5T A B 7
WFEHE T & B MRAE S 8k, WLgE T 28 FLALRE I g
TEREIR SO 2R o IR SIS TS 2
Hh L TR AL AR 1 AR 23 b T LR AN
FLIA] A 2 S HOHIR B M | 5 FUITIE 2 A i e A2
SUSCR AR RALEE . SRR B SRS T R R
AR R I FLEE B LB R 6 5 1, T
TIRAL IR 2 RS . T A B DT M
B Z NIRRT 4 R A BUE AU A BF 5 7 v oF

Y s B #5:2022 - 07 - 09

YEE B K CAE(1978 — ), 2o, INVE PG, B2 4, M
LA B TARGI N SR TAE, (E-mail ) yanzi@
hpu. edu. ¢n,

BIRES T (1980 - ), B ILARTTE A, 8O 1, B8NS
A7 1122 2 TR UK ez 5B IE T A, (E-mail) hyhpu@
hpu. edu. ¢n,

EEUA : HK AR F A F R H (51974108 51404093 ) ; 1 B
AR E (001701014 ) ;{77 j 4 m A HA Bl
55 PR TG 4 BE B H (NSFRF210315) ;iR j9 44 FLITHI I
HEWaMEAERE AL EAE A LRELE
JHHl T ik i 43 T H (WS2020B12 . WS2012A09 ) ; 7] g B T
FeE A 4% BT H ( B2008-15 ,B2012-093 )

low permeability coal seam; pre-split blasting; crack propagation; numerical simulation; con-

FE T XS LIRS A7 I 1) A R 1o A SO 2 52 i)
B, PEESF AL T UDEC SRR AL I il
AR R T A3 TR R A PLAS i B 88 ALk
IO 3 WA MU LA SRS AR AT IX A i i

BEJZ P RS LARBBE E HL R LB SR, S 3 i
HORKNRIRZ 16 FIAFTE R SEA |, i B (i e
P75 P TEIREZ Rl FLARR A, M L B IX 2R
A BRI AR , AT R TR 7 A P I ) SR DK
FRAIE , #8421l L AL AL I R M HL R, 245
AR R BRI R AR P R B2 5

1 HERBEET

1.1 MFALREHFEE

TRAL TS B (A R 152 L KEZG
HIEY) . MTEFLMKEZ K FHER, vk ms
R AR A O TG AR R R, AR R R 2
Yy, ST — 7 JE B 0 )2 DX, L oA 2 s
o RV ETHE A 5515 S AR KE X J2 1) A e A
FH o BRI XK 50 m, JEEE 5 m, 7E FiRIX
BB LI BE 43 5 E N 4 m 6 m.5 m\7 m,
8 m BifLEAE R 120 mm, 254 HAEH 94 mm, HEFF
Horpr 2 ML gL, o il fL, ARk
LA BN 1 Fis

ERRBAL ERIAL AR

Ta47T 6 5. 1. 7 8 |
2

Bl 1 BRI A

Fig. 1 Pre-split blasting drilling arrangement
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Fig. 3 The finite element model for pre-splitting blasting
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Fig. 4 Pressure field of coal seam blasting
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Fig. 6 Stress-time history of coal seam element
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