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Optimization and Application of Blasting Parameters of
Deep Hole Bench Blasting in Open Pit Mine
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(1. a. Zijin School of Geology and Mining;b. Institute of Explosion Technology, Fuzhou University,
Fuzhou 350116 ,China;2. Ningde Public Security Bureau, Ningde 352100, China)

Abstract; 1In deep hole bench blasting in open-pit mines ,several issues arise including high consumption of ex-
plosives per blast, large bulk and foundation ratio, increased overall cost, inadequate loose blasting pile for shovel
loading,and excessive blasting vibrations that affect slope stability. This study focuses on the controlled blasting pro-
ject of deep-hole benches in Duobaoshan open-pit mine. Theoretical analysis was conducted to establish an analytical
formula for the stress field caused by hole-by-hole blasting. The parameters such as hole and row spacings , minimum

bottom resistance line,,and delay time between holes were determined based on this formula. The LS-DYNA software
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was utilized to analyze the blasting stress and crushing range under these parameters. Furthermore, six groups of in-
dustrial field tests were carried out at Duobaoshan open pit mine using different blasting parameters. These tests
aimed to determine the variation patterns of powder factor, fragmentation size, and looseness characteristics among
different explosives. The optimized parameters for controlled deep hole bench blasting in Duobaoshan open-pit mine
were verified and determined through these experiments. The main research findings are as follows: (1) Under the
coupling charge condition of Duobaoshan open-pit blasts and utilizing theoretical derivation and analysis of stress
fields from hole-by-hole initiation method, it was found that the influence of stress field distribution is limited to front
and rear holes with a delay time between holes set at 17 ms. (2) UAV tilt photography technology along with mobile
phone photography can be employed to collect data on detonation piles’ characteristics and lumpiness size at blast
sites. Analysis based on collected data provides effective insights into looseness levels. (3) For the 178 mm of the
hole diameter and 17 ms of the holes’ delay time of the deep hole bench blasting in Duobaoshan open-pit mine, the

powder factor is 0.60 kg/m’ and the hole row spacing is 7 m x5 m under the conditions that the blast lumpiness is

less than 60 c¢cm and the looseness is greater than 1.45 shovel loading.
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blasting parameter optimization
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Table 1 Rock material parameters
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PURRE/ MPa PIZAREL/GPa HLfif )&/ MPa

2.76 23.02 0.28

53.68 2.20 10.57
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Table 2 Rock material parameters
W/ (g em™)  HMERIE/GPa JARSLL RN J3/MPa  PIZARE/GPa BEALFREL
2.76 23.02 0.28 53.68 2.20 1.00
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Table 3 Parameters of explosive material equation of state
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Table 4 Parameters of field blasting test
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Table 5 Statistics of the percentage of different blasting lumpiness( average value of three blasting data)

ASFIBREERI 5 53 /%

Hefizem R 1 RE2 it s R 4 R 5 R 6
0~20 45.53 55.81 57.97 64.54 71.35 73.33
20 ~40 24.30 21.06 27.52 23.68 19.96 19. 89
40 ~60 18. 14 14.07 10.29 8.78 5.86 5.16

60 ~ Topsize 12.03 9.06 4.22 3.00 2.83 1.62




110

M

2024 46 H

[SSIE N
(=)

B /%
(=)

0~20 20~40 40~60 60~Topsize
B R /em

B9 AR R i 5 1 43 He

Fig. 9 Percentages of different lumpiness sizes

HIe 5 AIAT, 6 2H 5200 J7 28 s iy B B i , 1P
PO RSP RT 60 em (RRLEE A7 B AN KR HE R 10% 72
A B Ry A TE R K 24 R B R, R B LR
B AU BRE ] 55z i —HE XS R U8 1 vy i HE ( R AG
PULR) 7 A 00 LB A5 7 A 1) K e, SO B A 245
FE SRR A Z [ A2 A L

H1 11 9 AT, FirAy 52561 5 B BRI, BfAE 24
FAFEAYIG R, N RIE 1 03 B AR R 3K T
Bl BAFEAYIG R MALALEEFIHERE A /N SO i X
HEBITIL LA N R BESS 238 i o 5380, BEAE A FE
(AN, BB RS 3G K ) 3 R0/ . B AR Y 3
I AR FIE 0 ~ 20 em (R IT A7 L1385 e Fe K
1M 20 ~40 ¢cm 40 ~ 60 cm 60 ~ Topsize cm X =4~ X
ST o B A8 2 S

HIFE O A5k 5 AT R, Bl BRAE A 34 X, /T
— ST 43 Ll A e B RO 52 o A k)N, B
TEZFINEERE,60 em DL_F 43k 8 A 45 0 Kbk,
BEE FAFEH M KR LB WA /N, RS TR
W, HAFE 0. 60 kg/m® SRR F S, AERT

0.60 kg/m’ B ,95% [ EE/NT 60 cm, [ifi 45 LAE S
KA T BFE/NT 0. 60 kg/m® B,
JE T B B3 TR B 5 R 9 R e, BRI AR 25 BRRE AR /N
T FBALHEE A G 5 [ i R 3G n . 2745,
SEI = R AR SRR A B
4.4 1RERBEST

BT AAUFITFAHE I = e AR N 10 JioR
FIH ContextCapture S MEBEHT 5 77 &, 15 1A
HOR BB PR AR R P n & 11 fios, W6,

(b) R JE
(a) Before blasting (b) After blasting

F10 =4 s AL i/ ]
Fig. 10 Before and after blasting of 3D explosion model

(a) FRAB AT

155 —— R

1.50 +
® 145 F
'S

&=
% 1.40 |

1.35 +

30 1 1 1 1 1 1 1 1 J
0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85
YEZG A/ (kg - m™)

(IBREE N  E3 i TR s e
Fig. 11 Variation of loose coefficient

with explosive single consumption

R 6 MERERHMELBARTNGE T ZRBREEBIENTHE)

Table 6 Statistics of variation of looseness coefficient with single explosive consumption

(average value of data of three bursts)
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