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Optimization of Open-Pit Bench Blasting Parameters Based on Cylindrical Charge Blasting Crater Test
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Abstract: Based on the theory of cylindrical charge blasting carter, on-site blasting carter test with variable depth and variable
hole spacing were designed and carried out to determine the optimal burial depth and blasting hole spacing. The determined
blasting parameters were applied to the coarse sandstone bench of a large open-pit mine in Inner Mongolia. The results indicate
that the optimal burial depth range for the cylindrical charge is 1.10 m to 1.16 m, where the energy utilization rate of the charge
is high and the volume of the blasting crater is large. The detonation of adjacent cylindrical charges will generate stress wave
superposition effect, which gradually weakens and disappears with the increase of hole spacing. The optimal hole spacing is 1.28
m to 1.60 m. The field application results show that the overall shape of the blasting pile is gentle slope, the rock fragmentation
is uniform., and the shoveling efficiency is high. Research has confirmed that conducting cylindrical charge blasting crater tests
has a guiding significance for optimizing blasting hole network parameters.
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Fig.1 Charging structure
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Table 1 Blasting parameters of blasting crater test of single

hole with variable depth and actual engineering

2 kE AR BUE AR ki 2L

sty e Y ms ens ows o N mwy
mm m m kg m
SR TR 250 17.0  11.0 6.0 432 44.00  11.50

i 32 2.3 1.5 0.8 1.5(5%) 46.88 1.55

AR YR BAAL AR TR AL AR e U <1 3 50 2 5 B 5 R L IR
T2 94 1.70 m,1.90 m.2.10 m,2.30 m A
2.50 m, 25 LI EETE Bl 0.95~1.75 m, B3
SR 2, hy kG AH 4B 6 AL B) R 7 I S i X 4
T U 1 Y 3 A A1) 52 0 o o AR SR 4R L IRl 5.0
m, R R PR H - A S 4 L kS 9 L AL ] 4E
WIFE] 2 500 ms,
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Table 2 Charge parameters of blasting crater test of

single hole with variable depth

fafL e LR/ IR 3R HE Haho
m kg HE/m KE/m HE/m
2-17 1.7 1.5 1.5 0.2 0.95
2-2% 1.9 1.5 1.5 0.4 1.15
2-3% 2.1 1.5 1.5 0.6 1.35
2-4% 2.3 1.5 1.5 0.8 1.55
2-57 2.5 1.5 1.5 1.0 1.75
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Fig.2 Blast hole arrangement of blasting crater

»=250 mm

test of single hole with variable depth
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Fig.3 Blasting crater test of variable hole spacing
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Fig.4 The schematic of blasting

crater volume measurement
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Fig.5 Measurement of blasting crater volume
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Fig.6 Effect of blasting crater test of single hole with variable depth on the rock bench
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Table 3 Data of blasting crater test of single hole

with variable depth on the rock bench
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kg m m m m’ (m*/kg)
2-17 1.5 1.7 0.95 0.48 0.46 0.42 0.28
2-2% 1.5 1.9 1.15 0.64 0.68 0.61 0.41
2-37 1.5 2.1 1.35 0.53 0.53 0.52 0.35
2-47 1.5 2.3 1.55 0.53 0.35 0.33 0.22
2-57 1.5 2.5 1.75 0.41 0.21 0.15 0.10

M2 3 AT LR EE R 2.5 m (24t
WK 1.75 m) B, Bk s < R B 0.15 m®, R AE
EIE BRI ) L PO R R R AR R L i [l
ETH5E B I R H. 2.0 m,

Sk T EOR i Hb 2 AF 5 0 U SR R R R 3
IR L 43 531 LA SR AT K 2 A e SR B V/Q L
Wl Sl R VB IE SR L AR AR HEYR L
AT H 516 AW H 2 O Bk
B s 22 225 A 5 B A R R e i e, I 7 B

HE T fe /N = e vk i B 3k 50 Kl B AT (R0 4y
BT SR A5 B K 24 4 i U < AR R 5 B L o s <)
AR HER ML O SF R 5 EIR T 2 R A =08 .

V/Q=—4.61A° —3.48A" +46.94A° —

74.51A" +44.38A—8.73 (1D
R=290.56A"—1 153.19A" +1 791.724° —

1 364.55A" +509.47A—73.98 (12)
L=196.74A" —791.26A" +1 262.79A° —

999.03A% +389.91A4 —59.15 (13)

Z IR A SC R L 0,99, 15 B A G 1k

BT

NIEL 7 0T DL H o B R 24 R 0 O AR
U 21 2 A% R 1 s < R S R L LA i 23
HpE] R B T VR IR A e R R 2 A R Sy B
N KE 245 5 10 s < A FRAR Ak %) B BT L BE B 2 A0 BB
I 2 B e« T T A 8 0 O < R B K

Xof 22 T 2R 5 B A AL A B 25 Y e AR
WK 1.16 m, B ARBU R 0.61 m®, KEZ5 BLFE Ny
2.46 kg/m® , e KRR 2124 0.64 m, fie KRR
U Sl T 0.69 m, I BRI H R 0.58,

it Bk AT I S R N 25 Y SR AR R R
1.16 m, AL BN 1.10~1.16 m, K38 HH
THE U] B A bR 24 60 9% 1 U - 1) 57 AR R AL R T B T
Sz PR A P R R TF 250 mm FLAR T, e AR
Pl 6.53 m, KRHLITLIEFN 6.19~6.53 m.,

05
A _(0.575,0.41)
o~ ,(0.675,0.35)
= 03
gV £0.475,0.28)
3 .(0.775,0.22)
S 0.2
0.1} {0.875,0.10
0 1 L Il 1 1 Il
04 05 06 07 08 09 10
A
(a) VIQ-A #i%
(0.575,0.64)
0.6
(0.775,0.53)
0.5 '(0 d . 8)(0.675,0.53)
475,0.4
- o4l (0.875,0.41
>
03}
02}
0.1
0 1 1 1 1 1 1
04 05 06 07 08 09 10
A
(b) R-A B%k
0.7 1 +(0.575,0.68 )
0.6 -
«(0.675,0.53)
05
¢(0.475,0.46 )
g 04t
S +(0.775,0.35)
03+
02 (0.875,0.21)
0.1
0 L L . L L L
04 05 06 07 08 09 10
A

(¢) L-A M
7 KRR &

Fig.7 Blasting characteristic curves
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Table 4 Parameters of blasting crater test of variable

hole spacing on the rock bench

I fL fLE/ E X ip-vl 58 ity fLIEEE/
G5 m kg KE/m  H#%E/m m
3-17 1.91 1.5 0.41 1.16

3-27 1.91 1.5 0.41 1.16 1.28
3-37 1.91 1.5 0.41 1.16 1.60
3-47 1.91 1.5 0.41 1.16 1.92
3-5% 1.91 1.5 0.41 1.16 2.24

T SR LI, A HLAT E IR 22 W 3-47 5 3-57 BYFLIAIBE A 2.50 m,
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Fig.8 Effect of blasting crater test of variable

hole spacing on the rock bench
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Table 5 Data of blasting crater test of variable

hole spacing on the rock bench
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Table 6 Field blasting parameters

L WU R MO JLWE W

g OISR ) s ks it
kg m m ms ms

M 125 6.0 17 450 10.5 6.5 42 100

9 BFHBWHR
Fig.9 Effect of field blasting
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