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Optimization Test and Application of Blasting Hole Network
Parameters on Slope of Beskuduk Open Pit Coal Mine
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Abstract: In the process of open-pit mining, blasting effect is the key to the production benefit of the mine.
There are some prominent problems in the external ramp of Beskuduk open-pit coal mine ,such as excessive toe rock,
high bulk rate,low blasting and loading rate. This paper aims to adjust the optimum hole network parameters by engi-
neering tests based on the existing construction technology and mechanical equipment conditions of Beskuduk mine.
Five groups of blasting tests were carried out at + 1240 ~ + 1228 west outer ramp, + 1240 ~ + 1228 east outer
ramp, +1216 ~ + 1204 west outer ramp and + 1144 ~ +1132 west outer ramp, respectively. Each group of test plan
was repeated three times,and the average value of the three tests was taken as the final analysis basis. The results
show that compared with other test plan groups,it is found that test plan #5 has the best blasting effect on the outer
ramps , with the toe rock rate of 3.83% ,the bulk rate of 4. 22% ,the blasting rate of 97. 76% ,the powder factor of
0.54 kg/m’ and the loading rate of 6. 0 car /h. In addition, test plan #5 gives full play to the reasonable cooperation
of mechanical equipment and personnel ,reduces the generation of toe rocks and bulk rate to a large extent,and im-
proves blasting and loading rates. Through the comparison between before and after improvement, it is found that the
optimized scheme greatly improves the poor blasting effect of the outer ramp ,and reduces the blasting and excavation

cost of Beskuduk mine to a certain extent.
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Table 1 Original design parameters

v, TR %/ L EURhE
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10 ~13 4.5 x6 5.5 9-13
8~10 4.25.5 4.5
6~8 3.8 x5 0.8 3.5 4-9
4-6 3.5%4.5 2.5
<4 3x3 0.5 1.2~2 <4
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Table 2 The test schemes corresponding to the optimization of each parameter

L HERE/ B TRXT I EY
4 IR 3 Y% -

R4S AREAm T BWm HEREm o
11 ~13 4.5%x6 ] 5.5 9-13
9~11 4.2 x5.5 4.5

REFR1 7~9 3.8 x5 0.8 3.5 4-9
5~7 3.5 x4.5 2.5
<5 3x3 0.5 1.2~2 <4
11 ~13 4.5 x5.5 ] 5.5 9-13
9~11 4 x5.2 4.5

REEFR?2 7~9 3.8 x5 0.8 3.5 4-9
5~7 3.5%x4 2.5
<5 3x3 0.5 1.2~2 <4
11 ~13 4 x5.5 ] 5.5 9-13
9~11 3.8 x5 4.5

REFR3 7~9 3.5x5 0.8 3.5 4-9
5~7 3 x4 2.5
<5 3x3 0.5 1.2~2 <4
11 ~13 4 x5.5 1.2 5.5 8~13
9~11 3.8 x5 4.5

REFR4 7~9 3.5%x5 1 3.5 3~8
5~7 3 x4 2.5
<5 3x3 0.5 1.2~2 <3
11 ~13 4 x5.5 1.2 5.8 8~13
9~11 3.8 x5 4.8

REFES 7~9 3.5x5 1 3.8 3~8
5~7 3 x4 2.8
<5 3x3 0.5 1.2~2.5 <3

Bl SERMEnEE B3 R 2 B RS RE
Fig. 1 The ramp before blasting Fig. 3 Partial view of blast test group 2

B2 REd 1 REREs R B4 REH 3 BEREHsEE
Fig. 2 Partial view of blast test group 1 Fig. 4 Partial view of blast test group 3
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BSR4 BREs RE
Fig. 5 Partial view of blast test group 4

——

Bo6 wEd S WA~ A
Fig. 6 Partial view of blast test group 5
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b AR K2 e e A TR BUE TE N 3 i
ERRIE B A AR A G AT REE
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B4R R AL RS AR BN . E T 5
DB K2 A B A BT 0. 55 ke/m’, 7E BLRT
BT, BUS BENBIE, IR AN AR E,
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Table 3 Data Statistics of blast tests

RE KK RRERRIT LRRE DEERE DI MFERE MR kik B RER SHRN
FR FS HAKE/m FE/m ERRR R/ EhER/m /% /% F/% (F-h7) (kg-m”’)
1 108.52  20991.24 49 320.42  3120.26 8.54 10.27 86.92 3.1 0.42
12 110.46  22880.40 56 318.36  3248.14 8.87 9.80 89.20 3.5 0.45
3 105.70  23557.14 53 307.44  3156.20 8.45 9.74 85.33 3.3 0.41
4 96.45 24 487.67 67 310.50  3480.31 7.79 8.92 92.48 4.2 0.46
2 5 93.55 26992.20 70 297.42  3398.02 7.60 8.75 92.24 4.4 0.47
6 94.62  25489.64 72 285.31 3382.14 7.58 8.4 93.16 4.5 0.45
7 82.57 20164.26 85 278.16  4221.25 6.78 6.59 94.33 5.3 0.49
3 8 80.66  22076.58 86 270.14  4350.78 6.52 6.21 93.17 5.4 0.51
9 78.73  19683.83 83 269.08  4490.56 6.43 5.9 95.44 5.2 0.48
10 68.16 24221.12 94 260.54  5989.17 5.66 4.35 96.36 5.9 0.52
4 1 65.70  23321.06 91 262.76  5874.38 5.31 4.48 96.73 5.7 0.50
12 67.22 23598.84 93 265.24  6169.29 5.53 4.30 95.60 5.8 0.49
13 50.28  20988.70 94 254.65  6268.72 4.08 4.22 97.81 5.9 0.56
5 14 46.54  21862.08 96 249.88  5800.64 3.79 4.31 97.01 6.0 0.53
15 44.66  20664.02 97 235.76  5709.80 3.66 4.13 98.46 6.1 0.54
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Table 4 Comprehensive blasting results under different hole network parameters

KRt RER/

BEHTR  BREE% KRE% BER/% -3 -1
(kg-m™) (%F-h7)
1 8.62 9.94 87.15 0.45 3.3
2 7.66 8.70 92.63 0.46 4.4
3 6.58 6.26 94.44 0.49 5.3
4 5.50 4.38 96.23 0.50 5.8
5 3.83 4.22 97.76 0.54 6.0

LZAXTIET, BT R 5 BIRIRER R,
WRIZ AR IR 2 SR R R A O R4 1 3
-55.6%.,-57.5%., +12.1% . +20% . +81. 8%,
HidB 7R 5 FBERRBMRIE TRR TR, H
FHRURE , B TEIRE T 4R KE 2 B R HAFE A HR T
0.55 kg/m’ , ZEBRY B RILIRB b, FLEERHREE
B XA o BB LS AT AL,
R A Wb FE & (AR K 25 SRR A I 57 M8, 7E X 7 R
5 HITFHRFER 0.54 kg/m’, EGRESTIE FE,
UG8, TR S HESHRREESHE,

4 £t

HILE PRS0 F B R AR R TR
RIBTE , T RGPS A RER LA
R,z TERREE, AT RREESRLEH
BB AR NS, AR AEE RSB
BOR PR TRETERA, E/MEERBILELE
E11~13m9~11m.7~9m5~7 m, <5 m,qL.
HE N4 mx55m3.8mx5m.3.5mx5 m,
3mx4dm3mx3m,BEN1.2m.1.0 m.0.5 m,
WEKFEN5.8m4.8 m.3.8m,2.8 m 1.2 ~
2.5 if, MR ER N 3. 83% RNy 4. 22% JRIER
N97.76% KEZGHFEN 0. 54 ke/m’ , i LA K TF 5l
T HLEH I FE 0. 55 ke/m’ , RBEEH 6.0 /b, FE
S RFENRREMARKSHEIL S, a3 Lath,
BT R 5 BEREE, AT SMEE & B R it
T Ry TR AR
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