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NUMERICAL SIMULATION ON MECHANICAL CHARACTERISTICS OF
DEEP-HOLE PRESPLITTING BLASTING IN SOFT COAL BED

GONG Min, HUANG Yihua, WANG Desheng, LI Donghai
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The technique of deep-hole presplitting blasting in coal bed is widely used for gas predrainage recently;
but its blasting theory is not clear up to now. Based on the parameters of blasting, explosive and coal bed achieved
from the mines, the mechanism of the presplitting blasting in coal body is studied by three-dimensional numerical
simulation method. A numerical computational model in coal bed is constructed for cylindrical charge. The
damage ranges of elements and zone influenced for the gas drainage by stress waves are investigated in coal body.
The results show that the maximum radius of the area crushed by blasting is up to 40 cm, while radius of rate of
gas drainage changed by blasting load is less than 10 m. It is also demonstrated that the improvement of draining
effect is most obvious within 4 m around the hole. The stress propagation feature is discussed in draining holes
with different distances. The differences of stress distribution, which is caused by the different detonation
velocities for the primacord and emulsion explosive, are studied for the first time for clarifying some
misunderstandings. The displacement field variations of the holes with different distances are analyzed in soft coal
strata. Computation results are in good agreement with the gas draining data measured from the mine before and
after blastings. This investigation is beneficial for promoting development of the presplitting blasting technique for
gas control.

Key words: numerical analysis; presplitting blasting; cylindrical charge; soft coal bed

Weks HH#A. 2008 - 01-19; f&E HH3: 2008 - 04 - 07
e fTr: 2% (1963 -), W, Mt 2004 4EF AL R R ESE TRE 2 Lol i L2507, BT HEZ . W LA SIF, RRAFE AR TR
FRAE 7 0 0 #0450 TAF . E-mail: gongmustb@163.com



H271 % 8l 3% Mg, SR ARNHOBR IR LIRS ) 2 P B S T

* 1675«

1 51 &

JE J2 R AL 2R R A DAy — T 1 3 v B B 4
TBCRFA, AR B ] BL I T v 3 R A R B
T . R A HOIR 2 g oA 2 Tk
T TWEIE, BN TR R BRI 9T H Al Ak Tk 5
BrBe, AHORHFICED, CHHT R AS REW 2 T
B YO H AT TR AT LU I :

(1) KL a7 ek R T T
TEREFRE S ORI R (1) 204

(2) BETHAFUFEKMEURB 2, A
BAZ I HT o ® A L b 2
30T, DRI SR AR 24 A0 R WL A R 2

(3) T AT VAT AR e (A AU DA — AR A
%, AN E ORI E G S R Ty
T IETT, AHSZ BT Y v LE AR K, e
ANRSHRERY, oy soe Kb, V545 Al S
B0

(4) —SeHp TP R N EAE, AR
BERULEIEL) . MR S HOE U B 25 I8 I 1
B, THESECRIAAAE NS, HH ENE AR WA A
JRCFEIR 2500 A 1) — 4 B v SR

EEst) IR, ARSCIN 3 ANZ X Z 4 E
FEIRIRFL L AT IRV e e sy 1) L,
ESYIN P L g I T |3 A e AT ) S T =/
B L, 76 Harg se il & vk SR o #r
A ANSYS/LS-DYNAMSCHE R, w5 Utk 2 =
YRR T, PSR SE BRI LI 2 B
KL, BJSERIN A b, SRR T ik R AW
K TAE: FeretRge 2 AE i e b e 2y gt o
SOSR R T T S SR 0T T2 4
BRI DX S 52 N A FH IR TBCRE Wi X5 BIF9E T A
ARZYALAEAN ] 2 B s LB N AL AR o 0T
R 5 AN [ R B A LI AL RS AR A, IS P Sl
FBCEE AT IRAE . U IR e SRR RS
FE 1R TR BEAN RN N ) AL R semm, dRH Tl 20 3
PRZGERAR IR IX o HFITES BERHA P Z R LA
il A A AR AR = X

2 HERBIREI

X

SR8 FH 80 3 53 W7 R 7 ADYNASPHEA T35 {45
W, B AR 5 T DRAA Bk HL 22 W) 4T3 81721
BUSIEAT, I 2 505k B S et

BRR AL S F LA B T, Heh 1AL e
WAL, 25 ~4" s LRI ALY o FRAN L5 &2
LR 4> 524, 6, 10 m. #EREFLALAE ¢ 90 mm,
YEAREABAKA0 m, FidinkE ZEL m, THRBALIN £ 5E
AL, FEHALEK42 m, BRI 910 m, B
1.5m, K 42m. NS TAER, SRR
TR RRE, UM 1) 1~ 43 i ST T S AR AR
G SR 2 FroR). B2 et 1% BEai AL R A
) 4™ 4558 FL Ak VSl 1) o2 TR B 0T, AR B A
DX el AR R <) 1000 cmx75 cmx4 200 cm.

K1 AL K i An R
Fig.1 Disposition of blasting and controlling holes

K2 AR

Fig.2 Computation model for calculation

FRIEIRIC I TGO, K AT A0 O S A i
R, RS A SC KR Ay Solid164 .. AN 11 - v
R FR EINST AR R E, 708 21 i Al fR 2
FRE A AT AR by A, 38 3] i IRl B J RE K
IAVEAA, SRFDH TR & m R - S PEARL . R
PR A A g o R THT 347 N7 ) I RS R, T3 A2 A
AN T B TR T G S S 12 S 2 o SR ABE L R 0l ko
BEZ. KEZSRSRE 3 FIASFIM Bdb AT AN [ i b A
15y, BFUSEERR. @ TASH 2, X
PR AL AL T A B oCR T BAT RO
PRI E, HIEAEEERL A MR X AR
P Y S w3 SN | 7 P VB T . E s i = X i
(T B 11T 472, HICH04138 458,

FAE AN 7E K 2 rho vy B A — AR A K B o
PUFRR, FX LRI FIRREE . T



* 1676«

HAT D1 TR

2008 4F

FHEL] L TCHR H oL Sy ALE 2955
s RRAEL AR H e 3T 0 A
SRR R 05 I8 g SI A B G (U RE R B ks B ) 5095
YELRIRAR 2 i)t R 3L ) 7 A EHIAE D

YEZ5 N 845 23wl A= 1) 3URAT e A FLAREZ,
LI SR L2 E 0.95 kg/mo SR %4 BIBEER
i, GHRZIREE 7 600 mis. BOEVE TSR] B4
5% p.=1360kg-m °, E=5GPa, #=0.3,
o, =291 MPa, FLAIEASEIEK 1.

Rl IS
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plkg *m3) D/(m s AIGPa B/GPa R, Ra o Eo/GPa
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