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Reasonable Air Column Length of Axial Decoupling Charge
in Presplit Blasting
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Abstract; Reasonable axial length of an air column can lead to crack penetration between adjacent blast holes without
generating crushed zone on hole wall, which plays an important role in presplit blasting. The variation characteristics of
initial impact pressure on the hole wall along the axial direction of blast hole were analyzed by theoretical calculation. For
the blasting engineering of Barun Open-pit Mine, a reasonable axial length of air column for presplit blasting was
preliminarily estimated to be about 1.5 m, and then the variation of stress after blasting with different axial lengths of air
column was analyzed by numerical simulation. The results show that the initial pressure on the hole wall in the air column
section presents a “U-shaped” distribution along the axis of blast holes, and the minimum pressure exists at the middle
of the air column. When the axial length of an air column is 1.5-2.0 m, the numerical simulated stress oscillates when
it drops to about 10 MPa, which can meet the requirements of crack initiation and propagation between rock holes. The
engineering practice in the stope of Barun mine shows that when the air column length is 1.5 m, the slope roughness after
presplit blasting is less than 10 ¢m, the half-hole mark rate greater than 85% and the resultant velocity of blasting
vibration is 5.782 cm/s, presenting excellent indicators.
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Fig.1 Initial impact pressure on hole wall

for central air-deck charging
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Fig.2 Variation curve of initial impact pressure on hole wall

along axial direction of borehole
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Fig.3 Variation curves of impact pressure with air column length

at different positions of air column
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Fig.4 Numerical computation model
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Table 1  Explosive parameters
®py MED/ Py/ A B g g Ey/
(g+em?) (m+s') GPa GPa GPa b GPa

1.2 4000 5.5 2144 0.182 4.2 09 0.15 4.192 1.0

R2 WENFSH

Table 2  Slate rock mechanics parameters

W/ PR B/ YIRS L v YUESRE R,/ WIPRIE R/
(g-em™) 10 MPa - MPa MPa
2.8 2.2 0.25 90.0 7.0
=3 FERESFHFESH
Table 3 Parameters of air state equation
przgics
e/ o 6, ¢ € G G E/GPa v
(g . cm73) 0 1 2 3 4 5 6 1
129x10* 0 0 0 0 0404 0 25x107* 1.0

HROT
1 ms P BRI ) = AN 5 BTR

2.3
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Fig.5 Stress contours of each model at 1 ms
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Fig.6 Equivalent stress curves of different measuring points

in air column section under different air column length

L 6 T SRR ) R B AR S U IR oy A
ik B2 B ) A i R F2s SRR B N ), BB 5
B2 BUIE SR I 1B, 828 S 172 B AL
RE R/ ME, SIS P as REA 2,

O3HT 3 AL A2 S ke R A B FLBEAL G S FIAR
I RAL G 5 B0 - R i £k aniEl 7 s

YELGIBR VTG , T Gy m BRI M s A B AT, %05,
o7y TGH R B FL, T S5 1 38 1) DU JE AL 4%, 1.7 ms B
G s IR BNEAE 32 0 ) AR 3G W52 0, G a5,
I T WEAE B AR T G, 5,3 A FLBE (B G b T
WEAE 2514 49.9 42.3 i1 38.4 MPa, Bfi)5, i J1ih £k
TG R, T E 10~ 15 MPa B BUIRATEIE 3 4%
e -2 8 H1 9K T79.0 MPa, ZE 4% 39 DI 10 137 7 i
HATPHEYI K F A A RPLHLRE 7.0 MPa, ffi £LEE

30
(b) l — T
—— |i{]FE2.0 m
.l N e iilHi2.5 m

SRV J) /MPa

t/ms
(a) Gy & 5 (b) G &
7 G, # G, Y& SRS -AH S p AR

Fig.7  Stress-time history curves of monitoring points G, and G,
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Table 4  Parameters for field blasting test
e o o THaRGRE | AARNET B R m
REFS fLB/mm fL%/m MEE/(°) fLEFE/m HEKE/m (kg - m) D26 a6 6 1 1 m N Vv
1 120 14 60 1.3 2.5 0.68 4 2 2 2 2 1 10 10 10 1.0 1.0
2 120 14 60 1.3 2.5 0.57 4 2 2 2 1 - 15 15 15 15 -
3 120 14 60 1.3 3.0 0.55 4 2 2 2 - - 20 20 20 - -
4 120 14 60 1.3 2.0 0.49 4 2 2 1 - - 25 25 25 - -
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Fig.8 Schematic diagram of charge structure and air - deck structure in test 1
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Table 5  Statistical analysis of practical measurements

TS HER%E/ om AFEE/em FEEILR/ % SERIFN
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Fig.9 Explosion effect photo
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Table 6 Statistics of blasting vibration test data

RIS R FERXIEE, PRI/ (em - s7)  GEE/
K5 kg m X404 Y4ME 240 (em - s7h)
1 260 48.8 4728 2454 5547  4.955
2 260 42.6 3.908 4.352 3.697 5.782
3 260 45.1 7.103 5.273 3.801 6.094
4 260 49.0 5061 4206 8.440  9.076
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Fig. 10  Blasting vibration waveforms from tests
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