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Experimental Study on Sympathetic Detonation of ANFO in Hole
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[ABSTRACT] In order to test the feasibility and reliability of ANFO main charge detonating charged charge in the air-

deck charging structure, a test and verified method of sympathetic detonation of ANFO in hole was designed. 36 holes in
design were tested for 5 times and detonation velocity of ANFO in 6 holes with diameter of 311 mm were measured. The re-
sults show that, during a dry calcareous silicate and sand covered bench blasting at an open-pit mine in the desert, the
main charge could detonate the nearby charge without primer. Compared with 165 mm, the sympathetic detonation distance
would be longer for 311 mm in diameter. The detonation velocity of charged charge is lower than that of the main charge,
and the detonation velocity decreased as the air gap prolongs. Compared with the normal independent detonation, the sym-

pathetic detonation would be more efficient and economic. The process of placing the upper charging section initiator is

unnecessary, so as to improve the charging efficiency and save the cost of the initiator.
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Fig. 1 Sympathetic detonation test in hole
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Tab.1 Parameters and results of sympathetic detonation test
R AR e L2 L%/ ESy. 2L WR [EIfF#s  TRREE bk &2
WAL A mm m %i/kg E}E/kg %i/kg E}E/kg K B/cm FEE
* L13 16.6 4 160 iy
L14 16.5 4 160 ik
45 I L15 16.8 4 160 &k
1 BERREE % 116 3L 360 6.0 240 4.0 s 00 T
117 16.4 5 200 $Hx
L18 17.1 5 200 fk
* MO7 16.5 6 240 iy
MO8 16.7 6 240 $Hik
415 Ji M09 17.0 6 240 $Hx
2 EEaN M10 311 17.2 360 6.0 240 4.0 7 280 itk
M11 16.8 7 280 fik
* M12 16.9 7 280 $ik
* K04 16.5 8 320 $ik
K05 16.7 8 320 $ik
415 Ji K06 16.7 8 320 HE
3 BRI K07 3, 360 6.0 240 4.0 9 360 P
K08 17.5 9 360 Ktk
* K09 16.5 9 360 $Hx
Gl 17.2 6 240  HWLERELE
G2 17.5 6 240 $ik
G5 17.0 7 280 $Hik
e )
s G7 17.6 7 280 Hik
4 W2 o8 3 360 6.0 240 4.0 g 320 o
G9 17.3 8 320 fik
G10 17.7 9 360 fik
Gl1 17.1 9 360 Kiik
K13 17.1 3 120 fik
K14 16.5 3 120 $ik
K15 17.0 4 160 Hik
K16 17.2 4 160 Hik
e K17 17.0 5 200 + 5
5 W2 K8 165 272 100 5.5 100 5.5 s 500 .
K19 16.9 6 240 Kk
K20 16.6 6 240 HE
K21 17.0 7 280 Kk
K22 16.5 7 280 Kifik
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Fig. 2 Test system of detonation velocity in hole
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Fig. 3 Charging structure of the hole( unit;m)
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Fig. 4 Actual detonation velocity of ANFO
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Fig. 6 Detonation velocity of main charge
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Tab.2 Bench blasting test parameters

i, BEwE, R A Y
mm m m m m
165 15.0 1.5 4.5 5.0

FUEREE, WLy, FRRKE/ b
m kg m (kg - m™)
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Fig. 7 Charging structure (unit;m)
B HIT R ES 247 52 m, FhYR B AR 1) B T v B B
31 m, (F TR AR R BRI 0 BOEC AR A Ji5 7t B
HIGRITEEIN 1.6 ~4.2 m, SRR 5 756 LN
1.7 ~3.6 m; FIFHHEE 37 #44 Split-Desktop 3.0 43

55

0+ 0+ 0<+-0+-0+-0+Q—+0—+0
0—0+—0*— 0+—0+—0+—0+-Q—+0—~0—+0—0

O« O O— O Oeo«o«\Oa 0—+0—+0—0 —-o\\\
0—0+-0+00~+0 +~0+0 \»o—»o—»o——o—»o—»o—.go
0+-0+0+—0+—0+—0+0 ‘—o<—o<—\0ao—>o—>o—> o——o—-o]

@a aa;

P18 AR I s B

Fig. 8 Schematic diagram of detonation network
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Tab.3  Analysis of blasting outcome

Jrat B NI RL = Ja P/ e 4346/ %
m m <250 mm <400 mm <600 mm <1 000 mm
4y B 52.0 1.6 ~4.2 82.2 85.8 89.7 9. 1
Bt A 31.0 1.7~3.6 83. 1 84.3 88.6 95.6
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