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Control of Blasting Powder Rate of Limestone for
Aggregate based on Air Decking Optimization

WANG Hao-yong' ,REN Xiao-ling” ,SHEN Qiang' ,GAO Yuan' YE Yong-xi'
(1. Zijin Mining Construction Co. ,Ltd. ,Xiamen 361000, China;
2. Xiamen Tungsten Co. ,Ltd. ,Xiamen 361000, China)

Abstract; Using traditional continuous charge blasting method in Zijin Mine is easy to produce powder near the
crushing circle of the hole,resulting in substandard ore gradation and waste of resources. Therefore, in order to im-
prove the ore gradation and increase the aggregate products,a blasting test was carried out under the conditions of
0 m,1 m,1.2 m,and 1.5 m in the middle of the air-decked charge blasting technology. Firstly,a limestone model u-
sing HJC constitutive relation was established to simulate the actual geological by ANSYS/LS-DYNA finite element
software. And then,the damage distribution characteristics of rock mass under different spacing distance conditions
were analyzed ,and the relatively optimal air spacing charge length was obtained. Finally,the 1.2 m and 1.5 m mid-
dle air decking are selected to control the blasting powder rate. The field blasting tests and the comparison of rock
gradations under different conditions show that it is effective to reduce the powder rate by adopting the intermediate
air decked charge. When the air decking length is 1.5 m,the non-uniformity coefficient Cu and the blasting powder

rate can be reduced. Before the technical transformation , the average powder ore rate is about 15.94% ,and after the
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technical transformation ,the powder ore rate below 4. 75 mm can be reduced to about 9. 37% , making the grading to

a good level.

Key words:

1 MIRB=5EX

BT L JBE A AR RO 8 i e R L R
A PEERS THT I B T SR, A(H S R A S
ELS R TR A K AR 2, R, R AR AR 4
B A R 1R A B SRR 55 2 —

HRTR 2 % SO0 00 L A T BT
FORSLE . eI P L B R R T T 40
MIE LI L B0 17 L5 e AN T 4 4 , Tl
TSR FR B S AT LA O A R, i
TUHE T I | 5 7R T 25 1) T 3 PN 42 ) B 5
KA ARER IR Z s i ik me" , & BURE %
ol Al e 5 FROBR I AT 777 £ F) 5y 8 2 4 B 4
A RS0 A2 B oo A 2 84 AT S 4
/I3 1A 4 B+ BIF 5 B A B 25 LA L S 6
1 ARSI ) 3 2o B e PR X AN R B
WA TR R AR 00 56 R AT 00T , A 3l i A R AR
ZRP RO ™ 3R A R I 5 AR b R 2 R R
LK S A R 2 2 MR AR TR S
BEYE A7 BRITAR PR IE 45 7 T X 605 2% 5% R0 R
B SRR T R a6 8 T AR 0 7 R 1Y
RE I I R T % . B AR E
SN 25 X B 1L BB T R i e 4 IR LT T 24
FLIF) S A 8 O A 6 38 e 43 T 4% 2 AL 1 4
I S5 1T AR I 7 375 43 A 4 25 15 1R 0 3 B W £, 3¢
HUT AR XSO AL S AR 7 5, AT K
/0 8.01% .

PAFE BRI B IRAL B S 74 St T3 A ep i 3]
TEEEM, RTIA K ZER TR MRS
oy U, i LA BT AR T M, R, 1L
TR BV B ST AR 5T 2250 i Sty B R
Jil ANSYS /LS-DYNA 45 BR T4 1547 55 (B0 A6 400 3t
B, W25 BRI X B B 25 A ) B 25 K 3, B
TR S 25 5L, TR R 7 25 6] B 41 T 14
B LB AR % o

2 REAER
2.1 #FLBRHIERR

Fw L R A A RS, e 2% 7 i lfé K
A& X A U AU, 2 R HORE RS
Fa) s R0 DX S 0 3 o T RO R A e e 2 A e /b i

open pit; mining; blasting; fine ore rate; optimization

TR A AR DCRE SIS AR B A R A R
AT B . I SR RS R I 1 R 7R o

K1 ARG
Fig. 1 Typical rock mass structure of the mine

MG HINEZ R 2 52 A0 FUARKE 2 B e B
YEZY, P8 TR O R R . MBI A AL, FLIR
14 m, @82 m IEFERKE S m, IR 2T 1]
2.2 RKWiREET

TE R BR W AR 5 T, 1 S WO Il O 38 2%
P B4 P 8 s, LR 4l A L 52 B s P i 25 A< TA]
Brefh2e K, 245G gt 45 R A R B A 400 3
(ANSYS/LS-DYNA ) XJ 75 < [i1] b 26 245 < B2 it A 790 20
Ak, Pt s A X B i e 2. BEJS S XTI
it T 07 G AT PR RE A [) e e 1 T 40 A T
HEATRF G, SR 2 T A R PR ATARBBORY B 2, LAk
HESRE R T 58 o

3 HEHRPAE

3.1 EEMRESH

K HI ANSYS/LS-DYNA A5 BR TG /3 A1 4 4 57 4%
WA, 7E LS-DYNA [ & SCM BHE AL v, MAT _
JOHNSON _HOLMQUIST_CONCRET #J L) J 3 # 2
PRI T A A AR SR, A K s JTHC BLAL S
LA 1, 72 LS-DYNA BB AU ARAE h ik A
EifiesEZy, + MAT_HIGH_EXPLISIVE_BURN j% ff
FERFE A RS ACF M2 bR . il TWL R 2
Ty FRATTAT LI e 24 118 e 43 i [] LA B B e Ao i 3
e JWLARZS Dy = (1)

P= A(1 - ﬁ/)e_RIV+ 3(1 - %/)e_w + ‘”—5" (1)

KA B R, R, .0 NI EHRASHEL; P kS



112 Ok

2023 4E 12 A

FERIRE T 5V R ARXHAR RS 25, B B AR R 2 2
B T IRART E, RIS RE. KEZ5 M R
SN 2 iR,

F 1 ARE JHC EBEBXSH
Table 1 Related parameters of JHC model

PR S HL i Rk i 7 B¢E
p/ (kg m™) Wb 2600. 000

/./GPa RS BB TR D 0.048

p WER T 0. 790

Q JE 15k R 8L 1. 600

N JE A F 5L 0.610

He SN AR 44 0. 001

K,/GPa FEJ1A KM H B 0.850
K,/GPa FE 1A R B H -1.710

K;/GPa JE 148 B H 2.080

P,/GPa FE 1A SR H A 0. 800

G/GPa LIRvIEE =y 4.860

D, VW e = EinLhik g 0. 040

D, AR B B 1. 000

E; i/ GPa ICEBERR I/ NBEPERZE - 0.010

T/GPa AR R KT e 0.004

TER 1 h p HEHRRE, f, AUEERS AT
SRIE; NER JTRRBE P 45 WK R ) 58 A b a8 i
5 IC im0 LA s 5 A0 R 5 Q A Ty iEAk
RECN,ENTRSH RN AR PR8I E s,
FWEREIAR TR S R B K, K, Ky DL P, S R
ARMEE G B YIRS D, F1 D, A KA
Vs B Ef o MK S B RE B B /NSRS 5 T A
R W e KT s B
3.2 HEITE#ER

WA I SE R T 00440 #3720 m 1 m,
1.2 m 1.5 m Fe3t PO [R] 25 ) 4 B Y = L X
FREEWARIL N 2 iR, BInZE AR Solid164 M
T, 2R FH 7S TH AR A% AR 7R E A7 A ) 430 SR 3
WA R SR R A A R R L i
HUALE 3t [R5 & 58095 , b Je 25 5050 S Bchi 3300
A BIGR FH R RS T H Bk

FIFHXTRRAEEE ST 172 FEHRY, S Xof AR T it o 2 L
IR (8 JCASE A% 29 o 25 A28, Ao 5 b = A0 i R s T it
TINTE RS 30 5 2% A AR TE R A I35

®2 HEHRISHY

Table 2 Explosive model parameters
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Fig. 2 Air decked charge blasting model (unit;m)
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Fig. 3 Damage cloud section under different air deckings
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