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Abstract :

Aiming at the problem of insufficient supply of emulsion explosive on pre-splitting blasting, a new

charging structure model was explored, that is,an axially continuous and radially uncoupled charge with granulated

ANFO. The feasibility of the charging structure is verified theoretically. At the same time, LS-DYNA software numeri-

cal simulation was used to establish a 1:1 model comparing with the actual hole size of the mine,and the difference

between the uncoupled charge structure and the traditional emulsion cartridge was compared and analyzed. It is con-

cluded that the axial continuous charge of granulated ANFO has advantages in protecting hole wall and crack propa-

gation. The diameter of PVC pipe suitable for lithology of Laibetang mine was determined to be 40 mm,and the opti-

mal hole spacing was 1.8 m,which was verified in field practice.
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Table 1 Compressive dynamic load factor
o/ (kg+em™) <600 600 ~1000 1000 ~1500 1500 ~2000 >2000
¢ =7 5~7 4-~5 3~4 <3
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Table 2 Anti-pull load factor
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o, = 8.442 MPa
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Table 3 Wall pressure and maximum hole distance corresponding to different tube inner diameters

BN s AEAmE | BEEH & Sk
mm %5 ¢/ (kg -m™") P,/MPa P/MPa fLIAFE/m
40 3.8 1.11 3460. 275 120. 327 0.81
45 3.4 1.40 3460. 275 151.764 0.91
50 3.0 1.73 3460. 275 187.537 1.01
55 2.8 2.09 3460. 275 226.562 1.11
60 2.5 2.49 3460.275 269.923 1.22
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Table 4 Numerical model parameter table

- 44 SR A e Zh % iy EPiA 5 -Y-
B num U g TR inﬁfﬁ/ U
1 B AR 152 1.2 4.75 0.42 170.4 -240 - 1
2 e il ) ST 4 152 1.2 3.80 1.10 170.4 - 240 - 1
3 St il T T 4 152 1.5 3.80 1.10 200.4 -240 -1
4 St il TR ST 4 152 1.8 3.80 1.10 230.4 -240 - 1
5 Gl ) 7 2 152 2.0 3.80 1.10 250.4 240 - 1
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Table 5 Explosive material parameters

W Wi WL Eo/
gz el HERDZ B YooRom :
(geem™) (m-s™) (107" Pa) (10" Pa) (10" Pa) (10" Pa)
A2 E: 1.20 4500 0.18 0.08 4.15 1.05 0.32 0.075 1
R AR I 0.88 3800 0.14 0.07 4.05 0.95 0.30 0.070 1

K6 TEEHMBSH

Table 6 Air material parameters

%‘Ep/(g : cm_3) Cy/Pa S, S, S5 S,

0.00125 0.344 0 0 0 1.4

&7 PVCEMBSH
Table 7 PVC pipe material parameters

HE p/ SR/ S
(g . cm,3) (10111)3) {[’—_M:/AH:
1.3 0.01 0.3

®8 ABEHBSH

Table 8 Rock material parameters

W ps PRPERES SR, USRI/ PrhrimpE/
(g+em™)  (10"Pa) 8 MPa MPa

2.55 0.325 0.2 59.72 6.03
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B 1 SR8 2 X bR AL B A S 22

(a) t=59.7 ps ) t=149.7 ps

Fig. 1
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(c) t=269.3 ps

K1 FUEAE A 32N = A

Stress cloud diagram of emulsified drug roll without coupling charge
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(d) #=329.1 ps
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385.2 MPa, it K T A1 PUALHRIE 8. 44 MPa, fLEEST  RABFULA B ARSI TE R FLRE S REY i
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(a) 1=59.8 s (b) t=179.9 ps (c) 1=269.8 ps (d) £=539.8 ps

B2 R LR 250 ) 2

Fig. 2 Stress cloud diagram of granular ammonium axial continuous charge
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Fig. 6 Stress cloud at the midpoint of the stress wave
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Fig. 7 Unit location diagram
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LS-DYNA user input Element no.

A Pressure -8980

_B Pressure: -10050
_CPressure-11120
_D Pressure— 11815

Element Datal(E-03)

COCRANPRNDOND DS

in=-0 0068700é2 04 06 08 10 12 14
max=0.0070437 Timel(E+3)

P8 B B BE TR g IR £

Fig. 8 Stress-time curve of element in blockage height section

LS-DYNA user input

Element no.
A Pressure—17302
_B Pressure-19832

Element Datal(E-03)

0.2 0.4 0.6 0.8 1.0 1.2 1.4

min=—-0.0057164 )
max=0.0066949 Timel(E+3)

B9 224 BE Br s ou i it i 2

Fig. 9 Stress-time curve of unit of charge height section
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Fig. 10 Effect picture of pre-splitting blasting
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