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Figure 15.10.  An Example of a Burn Cut Using Two Large Empty Holes.
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Large hole diameter Small hole diameter Burden Centre-to-centre
distance
iyl mim TV mim
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100 sl 70 146
125 51 88 176
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Fig. 12.11 Relationship between the hole diameters and
cross-sectional tunnel area. (E. I. du Pont de Nemours and
Co., Inc.)
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Figure 15.11.  Practical Advarice per Round for Parallel Burn Curs (Langefor’s Chart).
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Adapted from Rock Blasting, 1963.
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Figure 15.12.  Principles of Round Design.
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Underhand stoping in which the ore is blasted from above by means of vertical boreholes.
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Figure 16-P. An example of a machine cut round used in production blasting of potash.
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Figure 16-O. An example of a V cut round used in the production blasting of limestone.
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Figure 16-Q. An example of a fan cut round used in the production blasting of gypsum.
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Heading
Round

Figure 16-R. Slabbing to open heading reduces powder factor and improves fragmentation.

U7 4.8 manzazidagsuuuuaueand udng (Slab Round)

mIrzidauuuauaanaudnd (Slab Round) g3lgdwivvenavaslunmvinmiaswuy Room and

Pillar wazmniiwimwibiglasd liwsnanvszidaienandgi (Pillar) sanaunuaild (U 4.10)

e o
4 3
e o
3 2
o e
4 3

Figure 16-S. Same slab rounds (as Figure 16-R) used in “retreat” to recover minerals.
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Figure 16-T. Where roof control is no problem, this setup removes pillar completely.
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Figure 15.24.  Typical Cui-and-Fill Breast Stope Round.
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Figure 15.22.  Tvpical Crater From Indicated Charge Placement.

Figure 15.23.  Vertical Crater Retreat (VCR); Drop Raise Pattern; Millisecond Delay; 6%-in.

Diameter Holes.
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Figure 15.25.  Typical Shrinkage Stope.

Eﬂﬁ 4.13 LLam’iﬁ‘ﬂ’liLﬁn:quﬁ{LmU Vertical Crater Retreat Method in Shrinkage Stope Mining
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FIGURE 1.14 VCR mining, primary stopes

FIGURE 1.16 VCR mining, recovery of secondary stopes

U7 4.15 uaasiTnaazalusd VOR luglusdida
Vertical Crater Retreat Method in Open Stope Mining
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FIGURE 1.9  Sublevel open stoping FIGURE 1.10 Longhole rig with slide positioning, remote control, and

tube carousel, Williams gold, Canada

U7 4.16 nazszidagonlwndasuuy Sub-level (Long-hole Production Blasts in Sublevel

Stope)
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U7 4.17 muzsndagonaluniiosuuy Sub-level (Long-hole Production Blasts in Sublevel

Stope)
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114 Bighole open Stoping 'l uddasseiatasnnuiiumevaslassaiefinanmsszdaisnmsit
Solimanzdwsunsleiuauidlassaielidosudouseann nolulassaisasansus (Ore
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Long-hole ™Yttt = ‘
drilling and ™ i 100 m //

blasting
; » 7

150 m ~

- 7N

200m \//l{ /
/

250 m

FIGURE 1.11 Bighole open stoping

1.3.6 Bighole Stoping FIGURE 1.12 Bighole sample pattern, Mount Charlotte, Australia

U7 4.18 Mmazgazdauuusilumaimdasld@uuuy Bighole Stoping

FIGURE 1.15 ITH drilling, 165 mm blast holes, INCO, Canada

317 4.18 1AT83131z Down the Hole Drill 1fianzgszidalunmsvinndadld@uuuy Bighole Stoping
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uanmnﬁmﬂm:puﬁ@LmugmaLﬁ'amwﬁmLn"lumsﬁﬁmﬁaalﬁﬁuﬁﬁmnm:giuﬁ@Lﬂugﬂaa
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LLmumhﬂumsmzs:mwLﬂumslm:s:menmumwugmuuu (Under cut) luwnidasla
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- Footwall drift

FIGURE 1.22 Mining by sublevel caving

U 4.19 ﬂ’]iLﬁ]’]:i:Lﬁ@Eﬂ’]’ﬂuﬂ’]‘iﬁ’]L‘IﬁﬁadLL‘iJiJ Sublevel caving
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FIGURE 1.24 Block caving with finger raises, grizzly treatment and
chute loading

U 4.20 nﬁl,ﬁn:szl,ﬁ@gmﬂumsﬁwmﬁamuu Block caving
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Yo A A
5. N3l Iag sz dn lna1ndn 9
5.1 Mysziindasnnanlunal (Secondary Blasting)

Antoulnganmyszdanana1adawiaszning 0.5-3 aU.LUAT JAIWAU 0.8-1.5L00F A9
zgazidadn 0.4-0.8 was lEianazida 1-2 3 199z1da 0.05-0.15 nn.dagwIatszanm 0.1 nn./

v s dll = . a a a
AL.N. AB97229L309LFLY Air Blast LaziAnilarannniysziia

. a A A Y
Mud cap #3a Concussion Shot fian1siarszidaluudeliluyalanunisvasiulanlidasianzg
il l%ﬁumﬁmfl@ﬂ”uLLﬁaﬁ;@s:LﬁﬂlﬁﬁuLLmﬂaaﬂLﬂuﬁamﬁnaa’iﬁmsﬁvlaimsﬁﬂnﬁuﬁaqmu

WAzt inlded uaz Air Blast ldd1e (3UN 5.1)

Untiunmsinilasuiludsandalnodnliaygaldinsmdedesfudaulnglasanzinlas

LLs'ﬁagané’*’gmu LN aINUNANTENUMWLRLILAE Air Blast

Fig. 16.1.3

gﬂﬁ 5.1 myidatasfAuiaula (Secondary Blasting)

Drill hole charging can be carried out according to the table below:

Bize of Thickness Drilling Number of Charge
boulder depth drill holes
Tryd m m kg hole
0.5 0.8 0.44 1 0.05
1.0 1.0 0.55 1 0.10
2.0 1.0 0.55 2 0.10
3.0 1.5 0.87 2 0.15

The table is calculated for a specific charge of 0.1 kg/m* (see Fig. 16.1.1).

AN 5.1 LRAILWINNINITANZURZNITAAI LT At auAnnaule
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a A . .
5.2 mstmxszmmwmgmm (Trenching)

ﬂ’m:l,ﬁ@*’q@iaalﬁumuy@iaqﬁm%’umi’mﬁaLﬁuﬁamudquﬁa wiathauay luiunluidesns
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sufafulUamuumanusnivassasnau gunni Wluwwwindredndenuninevessasez i
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°naan’m:Lﬁmgm'aﬁamnnd’m’mﬁm‘mﬁ@Luufﬁ"svlﬂ ﬂ’%mmﬂ'@lqsuﬁ@@iaﬁmmﬁm: e
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Figure 65. Hole placement for trenching.
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Table 33. Trench blasting with & 32 mm holes and an inclination of 3:1. (B = trench bottom
width).

Depth of Depth of Burden | Bottom charge per hole Column charge
trench holes \ (kQ) per hole
B=07 | B=15 [yl
K H or or
(m) {m) (m) B =10 B =20 (kg)
0.3 0.5 0.4 0.05 0.05 —
0.6 0.8 0.6 0.10 0.10 —
0.9 1.1 0.8 0.12 0.20 0.08
1.2 14 0.8 0.15 0.25 0.15
1.5 1.8 0.8 0.20 0.30 0.25
1.8 2.1 0.8 0.25 0.35 0.30
2.4 2.7 0.8 0.30 0.40 0.40
3.0 3.5 0.8 0.40 0.55 0.60
3.6 42 0.8 0.50 0.70 0.70
4.2 4.8 0.7 0.60 0.90 0.80

-

Table 34. Trench blasting with @ 50 mm and @ 62 mm holes with an inclination of 3:1.
(B = trench bottom width).

Depth of | Depth of Bottom charge Column charge
trench holes Burden:¥ per hole (kg) (kg)
50 mm | @ 62 mm| 2 50 mm | @ 62 mm
K H {m) {m) B=1.1m|B=1.4m|d=50 mmgd=62 mm
(m) {m) B=15m|B=20m
0.6 0.8 0.6 0.7 0.25 0.35 — —
0.9 1 0.9 1.0 0.30 0.50 0.10 —
12 1.4 1.1 1.2 0.40 0.50 0.20 0.75
15 1.8 1.2 1.5 0.50 0.80 0.45 0.40
1.8 2.1 12 1.5 0.60 0.80 0.60 0.70
24 2.7 1.2 1.5 0.80 1.00 0.90 1.00
3.0 35 1.2 22 0.90 1.25 1.3 1.80
36 4.2 1.2 1.4 1.10 1.50 1.70 2.30
4.2 48 1 1.4 1.40 1.75 2.00 2.80
48 5.4 1.1 1.3 2.00 2.00 2.30 3.20

A
13NN 5.2 LL'&@NLLWJVHOI%T]’]?QQHLLU‘]J Pattern 289n13130232tdaUA T8
q
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Figure 66. Smooth blasting for trench contours and initiation sequence in trench blasting.
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Figure 72. Overburden method (OD) for submarine drilling and blasting.
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Drillhole  Bench Hole Water Burden Hole Charge  Theoretically

diam. height depth depth spacing necessary
mm m m m m m kg kg/m kg/m3
51 2.0 3.2 20-100 1.20 1.20 50 261 1.16

3.0 45 20—-100 1.50 1.50 104 26 1.19
5.0 6.5 2.0-—-100 1.45 1.45 156 26 1.25
100 115 2.0--10.0 1.35 1.35 260 26 1.40

70 2.0 3.2 20-—-100 1.20 1.20 100 492) 1.16
3.0 45 20100 150 150 190 4.9 1:19
5.0 70 20--100 1.95 1.95 304 49 125
10,0 119 2.0--100 1.85 1.85 554 49 1.40

10.0 118 200 1.80 1.80 554 49 1.50
15.0 167 20.0 1.70 1.70 789 49 1.65
100 2.0 3.2 5.0—-10.0 1.20 1.20 16.0 6.43%) 1.16

3.0 45 5.0—-10.0 1.50 1.50 237 64 1.19
5.0 73 5.0-100 225 225 422 64 Y25
100 121 5.0--10.0 2.10 210 730 64 1.40
150 17.0 5.0—10.0 2.00 200 1037 64 1,55
150 17.0  20.0 1.95 1.95 103.7 64 1.65
200 219 250 1.85 1.85 1363 64 1.85

AN 5.3.1 LLamLmeagﬂLmumsm:iuﬁ@ﬁﬂ@mw
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Figure 16.1.  Simplified Seismic Setup.
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Figure 16.2.  Shothole Fires for Seismiic Instrumentation in Ceniral Oregon.
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5.5 N33 LALLY Coyote Blasting
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AMARKIN

mavimilaslaanuazn1slszan@n131791w (Underground Mining Methods and
Applications)
wtiseaniiu 4 351wn) 9 idAnde
1. M diasii lideadinisandis (Self Supported Opening)
-Open Stoping
-Room and Pillar Mining
-Sublevel Stoping
-Shrinkage Stoping
-Stulled Stoping
2. Mavniiasficdasdinisandi (Supported Opening)
-Cut and Fill Stoping
-Square Set and Fill Stoping
-Long Wall and Shot Wall Mining
-MIrnRiladUaaInIatniladianzdi (Gophering Hole)
3. Caving Mining
-Sublevel Caving
-Block and Panel Caving

4. MI3vinilasazanous (Solution Mining)
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FIGURE 1.6 Small size drill jumbo, Dome mine, Canada

NMINMLARANBILULTDIIIUAEHNLET (Room and Pillar)
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Figure 15.5.  Cut-and-Fill Mining Method.

Ventilation tube

& 2
Hydraulic : ,
sandfill

Ramp

FIGURE 1.17 Mining with cut and fill
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FIGURE 1.17 Mining with cut and fill
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Square Set and Fill Stoping
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Square Set and Fill Stoping

Long Wall and Shot Wall Mining
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FIGURE 1.20 Longwall mining in gold reef
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3.Caving Ming
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