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Optimization Research of Air Decking Charge Structure
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Abstract: Since continuous charge structure is adopted in the bench blasting of Heigou open-pit mining area , the
boulder yield is high and the secondary crushing workload is large ,which seriously affects the operation efficiency of
the mine’s subsequent production and loading shovel loading process. In order to optimize the open-pit blasting
charge structure,the 2DBench module for open-pit mining in the blasting simulation software JKSimBlast is used.

Taking the length and the position of the commonly used air decking as the research objects and the boulder yield as
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the evaluation index,25 groups of experiments with two factors and five levels are designed with the hole depth of 17.

5 m and the charge length of 10 m. The simulation results show that with the same air deck length,the boulder yield

decreases first and then increases with the deck position moving down, and thus there is an optimal deck position.

With the same deck position, the boulder yield decreases first and then increases with the increase of the air deck

length. Furthermore, the optimal air deck length is determined as 2 m and the optimal deck position is 11.5 m from

the orifice. Finally,field industrial tests with the optimized structure are carried out in 5 different blasting areas. The

blasting muck pile photos before and after optimization in area 3 is selected as the reference group. By comparison,

the results show that the optimized charge structure reduces the boulder yield by an average of 9. 24% and effectively

improves the blasting effect,which provides a useful reference for the selection and optimization of the charge struc-

ture in open pit mines.
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Fig. 1 Schematic diagram of blasting design steps
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Table 1 Experimental results of rock mechanics in the mining area
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Table 2 Explosive parameters
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Fig. 2 Schematic diagram of the detonation network

TR 2 T 2 24 2 R 2 ) P s 22 A I
FEY G ZI (K 3(a)) o X P 2y 4540 1 5. 55
PAE  ESEPRRCR AN o DR TR AR 2 A A
(O RE 22 EARAE ) T BRI 4 8 I8 L 2 o
L, 3 2 AR RS A SRR f s
Rl L B LR A O 52 2 18] (& 3 (c)),
FR R P o K 2 0 5, S IR S M 2 e T
Serb (B BEREAR — AR i A 24 10 7 A= B R e
B0 s rh] s AR R R AR 2 M R AR R T R
Ke2h 2 18] (I 3 (b)), L 24 7 A ) S A
T 52 ARG T b o I, 18 B R AR A2y




H40E 1Y

RO I, 24,55 LT JKSimBlast (158 K £ BB 2 IR e 25 45 44 R AL IF 5 53

52558 vhh e, A A SR AR IS SO, 4
) ) 2 LFE W ALK 9 5 )3z 31, XY 3 0 5 A 1
WAEH 56— IR AE HIE i i 24 BRE TP 5 I i
St AT R R R e i i) B Xk TS ] B
FRCHB 8] b B oo i o] LUAR B &, o] XA idF
17 R WK LA Kbk S e i A s ik K A

— - - o
=
HIEY & HIEY) HEY)
=
=R —
A YEZh
=5 Yz
Y2
=51
(a) TOU3HR 8] & (b) = &) 18] B (c) JEE BB b

(a) Top decking (b) Intermediate decking (c) Bottom dekcing

B3 =fhaE SRR
Fig. 3 Schematic diagram of three kinds of air decking

eSS B AR R, 5 B 25 ) B 1 R e
HRPEN 15% ~25% "7 2 WAL B B 5 1 2
Kz BB AR T L T 3 25 v e o2 R 5 Y il
20 15 YRR A FH AR R, X T s Rl A%

G R 11152 %1 o N 11 % N S o
I, AN SRR 2 K3 g 10 m AS7E, ATA] B B | i)
B (25 SRl BRas rh AP B L 1 B RS SRR,
FIFH JKSimBlast SR AU AT R A58 TR, ##47 =
N2 K24 G508, 30k 25 4, o bras A el g
K R ] o o7 2 T 0 1 FH A5 SR i s i, a0 PR 3R
K HBUEINZE 3 iR,

®3 RBERREBRER

Table 3 Test factors and value table
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Table 4 Distribution table of boulder yield after simulation of 25 groups of experimental programs

NI DRSS

FIf 1.5m 1.75 m 2 m 2.25 m 2.5m
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11.5m 32.26 22.59 7.56 31.15 35.44
12.5 m 40.00 32.16 20.13 34.71 40.77
13.5 m 28.39 21.56 16.17 25.61 30.51
14.5 m 39.84 36.73 32.94 36.53 39.67
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Fig. 4 Variation curve of boulder yield with fragmentation

size under continuous charge
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Fig. 5 Variation curve of boulder yield with different deck

positions under the same deck length
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Fig. 6 Variation curve of boulder yield with different deck

length under the same deck position
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Table 5 Field test parameter table

frE 1 fr#E 2 frE 3 frE 4 (VAT
titenr  fitbm pefern  fifeis  pofedr fUfb)s Pitkat  fifes  fefenr  fife)s

H{%E/m 7.5 5.5 7.5 5.5 7.5 5.5 7 5 7 5
#25/m 4 4 4 4 4 4 4.5 4.5 4.5 4.5
2%/ m 0 2 0 2
32/ m 6 6 5.5 5.5 6.5 6.5 6 6 5.5 6.5
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Fig. 7 Process picture of blasting fragmentation processing
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