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Numerical Simulation of Blasting Parameters
Optimization in Heishan Open-pit Mine

DAI Ling LI Si-wei
(Shenhua Xinjiang Toksun Mining Co. ,Ltd. ,Toksun 838000, China)

Abstract; In order to improve the blasting effect of Heishan open-pit coal mine and reduce boulder yield, the
blasting parameters of platforms 2505 and 2520 with good rock mass integrity and hard lithologic characteristics were
optimized by numerical simulation of the influence on blasting effect with different hole spacings and slope-top dis-
tances. The true mechanical parameters of the rock,such as strength, elastic modulus and Poisson’s ratio, were ob-
tained by density test,uniaxial compressive strength test, direct shear test and Brazilian splitting test. Based on these
rock mechanical parameters, simulation models of slope-top distances of 2.5 m,3.0 m,3.5 m and spacing of 5.0 m,
5.5 m,6.0 m were built,respectively. Then the damage range of the whole model and the tensile stresses of the se-
lected elements at the hole top,top line of slope and slop face were compared. Based on the analysis, the suitable
blasting parameters were determined as slope-top distance of 3.5 m and spacing of 6 m for 2505 and 2520 platforms.
Through the optimization of the blasting parameters ,the blasting effect of Heishan open-pit coal mine was effectively

improved ,and the efficiency of mining construction was improved more than 3%.
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(a) Density test  (b) Uniaxial compressive strength test

(e) LT 9 0
{c} Shear strength test
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(d) Tensile strength test
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Fig. 1 Rock mechanical performance test
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Table 1 Rock mechanics parameters

. 74 PERE/

PLHIR B/

visERE, R/

FE (kg - m™) MPa MPa MPa GPa TR
01 2.618 85.77 4.27 12.9 16.03 0.31
02 2. 601 98.64 4.07 14.3 13.52 0.28
03 2. 606 91.89 4.50 13.1 14.49 0.29
04 2.606 84.19 3.67 15.2 15.61 0.30
05 2.620 80.60 3.45 12.6 18.29 0.29
06 2.561 91.99 4.64 12.7 19.32 0.28

FHE 2.602 88.85 4.10 13.5 16.21 0.29

2 RUTBRHESHRLEERE

R TR TSN S Z i LS-DYNA 4
SR R
2.1 HERIRSH

BAUEY ERIALEHES R 42 138 mm, 1L,
BES~6m,HE4.5m, 5 EE 1S m, BEE1.5m,
PEIFTIREL 2.5 ~3.5 m, FLIAIH2E AT H] 42 ms, 35 TH £5

70°, BT ES%, AP EE X FLEE R TRER
Bt 6 LA ALEES m.5.5 m 6 m, SIKTRLK
BB 2.5m.3.0m.3.5 m,

fLEES m.5.5 m\6 m3X 3 R LOLARM: BV
B 20 m, FERE 12 m, 3K AR 70°, AL, M FLBR RS
ZeAMAS R 5 B E e 3 m BEES, A MUNIARYE T o0k 3E
WA, SHTREEER 2.5 m3.0 m3.5 m X 3 F L
DUARA MBI AR 20 m, FERE 20 m, PR, ML,
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(d) Hole spacing of 5.0 m
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(b BEHH3.0m
{(b) Slope~top distance of 3.0 m

(&) FLEES.5m

{e) Hole spacing of 5.5 m

B R

.
() B THIE3.5m
{e) Slope~top distance of 3.5 m

OO m
(f) Hole spacing of 6.0 m

Fig. 2 Simulation model
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Table 2 Material parameters

Rk MR AR, J1 S PRSI B (B4 kg m.s)
% MAT_JOHNSON_HOLMQUIST_CONCRETE
RO G A B C N FC T EPSO EFMIN
EHKE 2600 16.21E+9 0.79 1.60 0.007 0.61 88.85E+6 4.1E+6 1.0 0.01

HE  SFMAX PC uc PL UL D1 m Kl K K3

7.0 16E+6 0.001 0.8E+9 0.1 0.04 1.0 85E+9 -171E+9 208E +9

* MAT_HIGH_EXPLOSIVE_BURN
RO D PCJ
850.0  3500.0 5.5E+9

YEZh % EOS_JWL

A B Rl R2  OMEG KO 14

2.144E +110.182E+9 4.2 0.9 0.15 4.192E+9 1.0
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(a) Slope—top distance of 2.5 m

M) BT 3.0m
(b} Slope—top distance of 3.0 m

() PETHHE 3.5 m
(c) Slope—top distance of 3.5 m

() FLEES.0m
(d) Hole spacing of 5.0 m

(e) FLEF
{e) Spacing 5.5 m

HFHE60m
(f) Hole spacing of 6.0 m
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Fig. 3 Damage development process

M IHC BB TEERE , FLEES m 5.5 m, 6 m WALIRM, SHPHAE R 2.5 3.0 m 3.5 m
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() PTHH 2.5 m

{a) Slope—top distance of 2.5 m

{b) Slope~top distance of 3.0 m
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(c) Blope~top distance of 3.5m
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Fig. 4 Selected elements
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Table 3 Tensile stress of selected elements( unit; MPa)

BT
BURLLBE R/ m
wLa B B
2.5 41.7 48.4 16.3
3.0 42.1 48.2 17.0
3.5 42.0 48.4 18.8

WIEBRLT AR REN KSR, HE
IOMPa B E TH HEN KK BE FHENR
13.5 MPa {RIG A M A RS, B AP oe E
—BARTHPIRE, AhHELEAAZEE,
B B B AR A BL iR BE RN T 13.5 MPa, ]
W, TRAEE 2.5 m 3.0 m 3.5 m i3 FTHR
AT B BRFLAE AL O HETE (3 BAAL B b ) 1
R RER T RBILG B WP hiss B E, ¥ W LI B
H T B 7 AR DL M E TSR

B, Zea R TERE-5 B b LR AR R T
R BRI IRARERS 3. 5 m fLEE 6. 0 m B4R ES:
BOBUEL, A R TOUH B T B R ARG FME,
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Fig. 5 Tensile stress of selected elements
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FHE 2505 B BrA AT SE R, IR B LS
N HfLE AR 138 mm, 3 TREE 4. 0 m, FLIBIEE RS Y
6.5 m, fEHER N 5.0 m, GHI R E N 15 m, HH
1.5 m, fLEFN 1 ~15.5 m, S B#hE R ZE 5>
B, FEAR G RO — B, TR AT LR Bk, #P X &
B, 2 T BOE B 2 7 45 R, FL 1) BE B s b Oy
6.0 m,FTREEY /N R 3.5 m,

ET B i, 347 T RBaAL , KB ALK
254 RA RS RBE ILNE 6 FiR,
St A R T FERBRRCR R, B
RILKRER, TOARIE, HR ARG B E RIS R R
B 3%k,

B 6 2505 &Hrib)E IR BECR
Fig. 6 Blast effect of 2505 bench after optimization
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