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BEOLESILOPIIAD) LB E 20 TIRET S S
EHRBIN, F=FRETHES LV LOR#MLN
Zhpolc,

EEr o) 7 8ix, Tablel ~Table 4 35X U Fig. | ~
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Table 2 Crater test; crater diameter

Crater diameter cm
Hole dia. | Decoupling
. (Bore-hole depth ¢m)
index
mm 3| 4| 51| 6
7.1 1.08 10,0 18.0] 9.4} 1.5
8.0 1.21 10.7 1 14.3 | 12.4 1 12.3
9.5 1.44 13.4 1 8.4 1.1 3.0
1.0 1.67 8.1 89| 61| 2.4
12,7 1.92 8.1]110.5| 0.9 0
15.9 2.41 8.8 0 0 —_
19.0 2,88 4.5 0 —_— —_
Table 3 Crater test; crater depth
Crater depth cm
Hole dia | Decoupling
. (Bore-hole depth cm)
index

mm 3 | 4| 5| 6
7.1 1.08 1.63]12.31]1.25 1.87
8.0 1.21 1.63 1 1.65| 1.31 [ 1.68
9.5 1.44 1.8411.2311.350.53
11.0 1.67 0.96 | 1.090.65 | 0.36
12.7 1.92 1.00 | 1.13]|0.13 0
15.9 2,41 0.99 0 0 —
19.0 2.88 0. 66 0 — —_

Table 4 Crater test; thickness of
the crushed zone

| Thickness of the crushed
Hole dia. | Decoupling
!

zone mm
(Bore-hole depth c¢m)

| index

mm 3] 405 |6

7.1 1.08 7.0] 6.7] 0.6] 0.6
8.0 1.21 581 3.1} 0.4, 0.9
9.5 1. 44 43 0.4 0.2 0.1%
1.0 1.67 0.8, 0.8; 0.3% 0.2%
12.7 1.92 6! 0.7] o014 o
15.9 2.41 03! o0 0o —
19.0 2.88 022 0| —| —

Table 1 Crater test; crater volume
; Crater volume c¢m?
Hole dia. | Decoupling | -
. l (Bore-hole depth cm)
index SRR -
mm 3' 4|5 |6
7.1 1.08 | 59.9' 206.7 46.1 62.7
8.0 121 65.81135.9 62.5 ' 77.0
9.5 1.44 | 94.4| 34.555.9|1L7
11.0 .67 |19.8 i 33.426.9 | 11.7
12,7 1.92 20,9 41.8 20, 0
{
15.9 2.41  128.4 o o -
19.0 288 (107] 0 —| -
30

* Measurements have been done on the shots

that crater formations were observed only.

Calculation of the auerage value has been

done, as no crater shot had no crushed zone.

T3,

—BITEABT L ELT, ZoRANT, LE
& 4om BHETY L—5 —ORKMBBOA DT L,
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Crater volume

Crater volume

Crater diameter

Decoupling

index
o -— |08
2°°f' = 1.2)
- L4
-t .67
-o- (.92
100}
0 é ‘i- 3 6
em
Bore-hole depth
Fig. 1 Relationship between crater volume
and bore-hole depth
cm? Bore-hole
200f- depth
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- 6
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1 1.5 2 2.5 3
Decoupling index

Fig. 2 Relationship between crater volume
and decoupling index
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Fig. 3 Relationship between crater diameter
and decoupling index
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Fig. 4 Relationship between crater depth
and decoupling index
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Fig. 5 Relationship between thickness of cru-
shed zone and decoupling index
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Fig. 6 Relationship between critical
depth and decoupling index
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Fig. 7 Pre-splitting test
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Fig. 8 Effects of bore-hole depth, hole
spacing, and decoupling index
for making pre-splitting crack.

X0

Fho 7Y L IR ILES, LR (Boh 550
ET) D3IDERGFA=F—=LLT, TH¥h, Fb
AP o7 4 v IR AN ED 5D, TLHEE
ZRAL T, SR hohvyiicbhih o TN
FHIENPHOEND, REZOHE BBEOEED
ERT, LNRESEY-BRABARA b0 LY,
FLIMREAS 5~Tem OBBETIX, BIShic HAMBBAL
LB ONSEENHOT, MBI LAESEITH
27,
5. BHERBBICEBAL—-ALBRIMORR

2 BMEBREICE BTV RTY v F 0 L S OIS
&, 25N BOR L EES4RMFEELT, Fh
v 7Y 1R TLES, MBI o SRS £
A% Table 5 X Hizkd o,

Table 5 Most suitable condition for making
a presplitting crack

Hole dia. 1 Decoupling gf;:tel; hole i Spacing
¢m  index ] cm cm
.27, 192 65 10
1.59 2.41 5.5 i 10
1

.90 2.88 ] 4.5 10
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Fig. 9 Test for making smooth-wall by
multi-holes single-shot blating
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O: smooth-wall, X: over-break, %: crack

Fig. 10 Results of the test for making smooth-
wall by multi-holes single-shot blasting
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Fig. 11 Explanation of the test for making
smooth-wall by multi-holes single-
shot blasting
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Fig. 12 Guide holes and cracks
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Fig. 13 Internal guide hole
Black spot is a cap.
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Fig. 14 Notches on the periphery
of bore-hole
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Fig. 15 Smooth blasting with a crack
made by pre-splitting
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Photo. 2 (No. 313) Multi-holes single-shot blasting

Photo. 3 (No.317)

hole dia.: 12.7 mm
decoupling index: 1.92mm
hole depth: 6.5 cm

hole spacing: 7cm

burden: 7cm; smooth-wall

hole dia. : 19 mm
decoupling index: 2.88
hole depth: 4.5¢m
hole spacing: 7cm

burden: 9cm; erack

hole dia.: 19mm
decoupling index: 2.88
hole depth: 4.5mm
hole spacing: 9cm

burden: 9cm; crack

single-shot blasting

Wol. 28, No, &. 1967
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Hole settlin is illustrated in the figure 15
Photo. 5 (No.315) Smooth blasting with a
crack made by pre-splitting
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hole dia.: 19 mm
decoupling index: 2.88
hole depth: 4.5cm
hole spacing: 9cm
burden: %5 em;

slightly over-break

e T

Photo. 4 (No.316) Multi-holes single-shot blasting
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Study of Smooth Blasting (1st Report) Laboratory Tests

by U. Yamaguchi and Y. Shimomura

The concept of smooth blasting has become in popular, but the applications are

still in trial in Japan.

This is the first report of study of smooth blasting which is being carried out

for gathering information to perform the technique.

In this report, laboratory tests

done by using cement mortar blocks and conventional blasting caps are reported.
As a result, followings have been revealed:

1) Model-scale test using a cement mortar block and a conventional blasting cap

is useful to test blasting technique.

2) Test of smooth blasting has been successfully done by using the above mentioned

model-scale test.

3) In the performance of pre-splitting which is one of types of smooth blasting
technique, decoupling of explosives and hole spacing are the most important

factors.

4) For cushion blasting which is also one of types of smooth blasting technique,
burden is added to the factors of 3) as the other important one.
5) In this testing, conditions shown in the table 5 are best to make a pre-

spritting crack,

6) Smooth wall is built, when burden and hole-spacing are about same.

7) Cut-off of propagation of rock fracturing has been shown experimentally,
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