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Shots may damage the rock beyond the designed contour (back-break).
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Dynamic stresses in rock for various explosive loading
conditions. (Day and Webster).
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Stresses generated by the collision of the shock waves
produced by the simultaneous firing of two charges.
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@¢ = hole diameter
@ = charge diameter
I r

Outline of the balance condition between the gas pressure m:twn (P,)'
and the rock resistance to tensile stress (o). |

Referring to a unit length of charge (1 m) it follows

diameters of the charge and of the hole ()

— DB =
—L-L = length of the charge, length of the hole ()
— A, = specific gravity (—)® -
— P, = explosive specific pressure (M Pa)
—S. = hole spacing to be calculated ()
o, = rock resistance to tensile stress (M Pa)
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Explosive name Manufacturer Cartridge Linear charge | Type of explosive
size concentration
(mm) (kg/m)
Iremite Presplit IRECO ¢ 22 0.48 Emulsion
IRESPLIT D IRECO ¢ 32 0.75 NG-based
Smoothex AECI ¢ 18 0.19 NG-based
F-pipe charge Forcit ¢ 11 0.11 NG-explosive
F-pipe charge Forcit ¢ 17 0.22 NG-explosive
Profile charge SEI ¢ 19 0.33 NG-explosive
Gurit Nitro Nobel ¢ 11 0.11 NG-explosive
Gurit Nitro Nobel 17 0.24 NG-explosive
Emuline Austin ¢ 22 0.45 —  Non NG high explosive 4+ cord
Red-E-split A Austin b 22 0.45 Semi-gelatin dynamite
Red-E-split B Austin ¢ 29 0.84 Ammonia dynamite
Red-E-split C Austin @ 22 0.34 Ammonia dynamite
Red-E-split D Austin ¢ 29 0.63 Ammonia dynamite
Power split Atlas Powder ¢ 22 0.47 Emulsion
Power split Atlas Powder ¢ 25 0.62 Emulsion
Power split Atlas Powder ¢ 51 2.45 Emulsion
Larvikit Dyno Norway ¢ 17 0.26 NG-powder
Emulite 100 Gurit DWL ¢ 17 0.25 Emulsion
Isanol 25/75 — bulk loaded ¢ 45 0.34 ANFO/polystyrene
Emulet 20 Nitro Nobel bulk loaded ¢ 38 0.22 Emulsion/ANFO /polystyrene
Emulet 50 Nitro Nobel bulk loaded ¢ 38 0.50 Emulsion/ANFO /polystyrene

Explosives for smooth blasting and presplitting.

D ANN'M 'YIX'DT7 NI NIV'Y 190N 1IYAANN ,0"7NNNI 0D"0IN N0 7V

Smooth blasting - Jmnyixo 1
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Design for stope blasting near the pre-split line.
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Smooth blasting - Jmnyixo .1
Presplitting - .DTpPm p11o .2

a) Smooth Blasting

Production holes  Buffer holes
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Initiation sequence

b) Presplitting

Initistion soquence: Production holes  Buffer holes
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Presplitting d .
Hole spacing :
S Spacing (m) Burden (m)
T 0.2-0.3 0.25-0.35 0.3-0.5
0.4-0.6 0.5-0.7 0.7-0.9
0.5-0.7 0.7-0.8 1.0-1.1
0.7-0.8 0.8-0.9 1.1-1.2
Langefors '@% n7av
01Pm PYPY P9N YD
2730 NN W01
Presplitting Smooth Blasting d el
'n 0'NTRE 2 NN (S 'm n'nTR 2 NN B 'nonwy 'n/'a ont'tn ‘WO
0.25 - 0.3 0.5 0.7 100 30 11/4
0.3 - 0.5 0.6 0.9 120 37 11/2
0.3 - 0.5 0.6 0.9 170 44 1 3/4
0.45 - 0.7 0.8 Tt 250 50 3
0.55 - 0.8 1.0 1.3 350 62 2172
0.6 - 0.9 1.2 1.6 500 75 3
0.7.- 1.0 1.4 1.9 700 87 31/2
0.8 - 1.2 1.6 2.1 900 100 4
1.0 - 1.5 2.0 2.9 1400 125 5
1.2 - 1.8 5.4 3.2 2000 150 6
1.5 -2.1 3.0 4.0 3000 200 8
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Cushion blasting
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Operating parameters for cushion blasting shots.

Hole loading p

diameter density SRARMIE burden

Oy (mm) q. (kg/m) S. (m) B, (m)

51 — 64 0.12 — 0.38 0.90 1.20

76 — 89 0.20 — 0.75 1.20 1.50
102 — 115 0.38 —1.12 1.50 1.80
128 — 140 1.12 — 1.50 1.80 2.10
153 — 166 1.50 —2.25 2.10 2.70
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Line drill holes
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Fig. II.18  Possible end breakage resulting from a shot when cutting a block (a)
and way to avoid it (b).



n
~JIN'01

N'YIXEN 21Ul NIN'VAT a¥na

- 14 -

SN 2 "' NN (2 iy nnaim .9"an 72 0N 217'Y qunn

Line drill holes

Combinations of contour blasting methods on 90° corners.
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