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Fig. 1  Schematic diagram of detonation point layout inside the hole
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Fig. 2 Propagation of siress waves on the surface of rock mass
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Fig. 3 Action range of siress wavefronts generated by different detonation point locations inside the hole
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Fig. 4 Distribution characteristics of tensile stress zones in the early stage of stress wave propagation
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Fig. 5 Schematic diagram of simulated monitoring point layout

G3 AT B SR AR RSN JT (Von Mises [ 7, 7% &
T BTUIVE ) A S B A 52 e, S5 SR 6 T . i
6 R FEHEIE FE8 A T Ab , L R d s 2
I T AR , R R L LTS RS 4% , U B £ T A g B
Ny B AR T AR A T AH R FLR R R TE
VT bR A H T AL AR N (R f R, R IX
AN (BEALIE 9 ~ 10 m) |, i 7 WEAE AN g A/ FH I [1]
YRR S 4T b FR A T AR A ], (E DA {7 i 5 Y Y iy
TR B E d AL ik 5 DO 4 R 2 By
K, U WY B 2R 2 BT, i 52 8 VR B . 251X
Hh AR AR R N AL e A e LAk B T WA, L
(B R, X AL RS R TT 45) o A OG22 IX
T HR A A R P LIRS 48 e Sk B 7 e, AR
AL R R, S AR S, AR L R A
R I WA oK

P B AL AT T 2 < L 1 RS I 3 A f

BN E R, HUOefL g AL . £l
AR R A 18 N R R i 55, A
A RO T AR 2 Y0 55 ) 5 5 SRR ARRAE 19807 A F)
IO 3 AR 2 S 55 5t , 76T 7 AR IV ) SRR
o i 55 5 £L P B AR ™ AR B R AR AR R A L
B2 o AL AE L™ A 0 ) P (E AR, H
A TS 18] 5 L 5 AL R A 307 £ A I 0 WA e
R AEAE TS ) 5 5 L AP b A e B 7 AR
P (E -SRI Rl A T =38 Z [8], £ il = AR B g
AR R K o

3 IFHIRERIE

IF 77 30 B A ) 2550 SR 7 ] st 2% 1 07 7 0 6 {1 2k
fif VE FH IR [R], 2R R A B 1946 5 1, ) LA 18
NP W B E = NN VAR REZTR = okt 7| RS S 1
] (FEFLIE 0.5 ~ 4.5 m) o IXFERE AT LA b3 Ao
ZHIN AR MR T A AR 7 N R FH )
FA] . AR it THERE , HRR e 5 — &
AR TR B S Y 42

R H AT 1 FR X 440 m & By (B HLAL T
450 m V-5 ), HEDE LI A HERE 8 m fLEE 11 m, FAfL4E
25 950 kg, HEOK 24 5k 110 ke/m, >R & L
S8 (FLIEVAE R 42 ms FHERIZERT 100 ms) o KA X
O3 R X GRGAL E L) AR E X (e84 ), 24>
DXl Y AR 2 — 3 g R SR B
FAE N DU S — AR R F IR SR 1 m
A CanEL 7 iR ) HoA BV E AN AR o 485 1% B0 an &1 8 Jir
N, A) LR HE R R AR v, R A TCA R,
iy R 3 St S P A2 MR i B R R R 4 %
U RV R G, SR B B A R AR bR
ZERMEOFT/R ., FEEAT AL IR X A5 80CR 2 325 th,
X H X HL 5 %0 2 101 vh, B0 IX 4R 25 10.6 %,
S AL P9 A 5 AV A B T UGS A R IR



22 [

E

8_
6k
< <
& [
= z
2 R
21
0
5
100 - 80 -
— P — i
80 — ol —
— % — k3
< <
a 60 &
=
E 540-
= 40 e
20 F
20 F
0 1 1 1 1 J O 1 1 1 1 I 1 I
S T YO X 0 o N XX QST S T N D XY L o N XS
S S§S§SSTsssSse&sS S S§S§SSsSsSsSsSEsSsS
S © & 9 o o o S < o © S © & 9 o o o T S o ©
R /s A lil/s

) AKX PaRREA

d) A XEIBAE

Blo EFRGXERRNIERREERIm

Fig. 6  Effect of detonation point location on the intensity of equivalent stress
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Fig. 8 Fragmentation of the blast pile
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Fig. 9 Productivity per shovel (for a certain shift)
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Optimization and application of detonation point location in blast holes for bench blasting

Wang Wei'?, Peng Dingxiao®, Lan Ming®
(1. Jiangxi Copper Corporation Limited ; 2. Jiangxi Copper Technology Institute Co., Ltd.;
3. School of Resources, Environment and Safety Engineering, University of South China)

Abstract: During the promotion test of 310 mm blasthole blasting at a large open-pit mine, issues such as
over-fragmentation at the bench toe and insufficient breakage in the upper part of the bench were observed. Considering
that the propagation velocity of stress waves in rock mass and the blasting wave velocity of explosives are of the same order
of magnitude, numerical simulations were conducted to investigate the influence of different detonation point locations
within the blast hole on stress wave propagation. The analysis showed that bottom detonation produced the highest
stress wave peak in the upper bench with the shortest duration, while top detonation (at the hole collar) produced the
highest peak in the lower bench, also with the shortest duration. In-hole detonation resulted in intermediate stress wave
peaks and durations in both upper and lower sections, with the stress wave peak occurring in the middle part of the
bench. Based on a comprehensive assessment of stress wave peak values and load duration, field trials were carried out
by lifting the first detonator charge to a position between the hole bottom and middle (0.5-4.5 m above the hole
bottom ). This significantly improved fragmentation in the upper bench and validated the simulation results.

Keywords: open-pit mining; bench blasting; in-hole detonation; detonation point location; numerical simulation;

stress wave; field trial



