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Table 1 Field test conditions

Condition A B

Rock type Limestone | Sandstone (hard)

Blasting type Bench* Bench*

Bench height (m) 8.0 18.0

Hole depth (m) 9.5 9.0

Hole diameter (mm) 95 65

Spacing (m) 4.8 25

Burden (m) 3.6 3.0 -

Stemming (m) 3.6 3.7 Fig.1 Arrangement of field test faces
Number of holes 10 5 2.3 MNFO(SH) DRBRERS & KFE
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Table 2 Explosives properties

Explosives ANFO ANFO (H) ANFO (SH)
Bulk density (g-cm™) 0.80~0.90 0.70~0.80 0.60~0.70
VOD (m-s™) 2500~3000 3000~3500 3300~3800
Ballistic pendulum (mm) 45~55 60~70 70~80
Cap sensitivity None None None
Impact sensitivity (cm) 50< 50< 50<
Friction sensitivity (N) 353 < 353 < 353 <
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Table 3 Results of bench blasting with ANFO (H) and conventional ANFO under the condition of A

Explosives ANFO ANFO (H) ANFO ANFO (H)
Face No. 1 1 2 2
Charge per hole (kg) 35.0 31.5 35.0 31.5
Specific charge (kg*m™) 0.253 0.228 0.253 0.228
Degree of fragmentation
Number of boulders (1m <) 40 40 24 18
Fragmentation size(1m <) 0.84 m 400,98 m 1.02 m 0.88 m
Note Breaker was Boulders were Breaker was Boulders were
utilized to crush broken during the utilized to crush broken during the
boulders. excavation, boulders. excavation.

Table 4 Results of bench blasting with ANFO (H)
and conventional ANFO under the condition of B

Explosives ANFO | ANFO (H)
Charge per hole (kg) 15.0 13.5
Total charge (kg) 75.0 67.5
Specific charge (kg'm™) 0. 22 0. 20
Number of boulders (Im <) 8 8
Ground vibrations (dB) 415 46

Air waves (dB) 99 99
Note As usual| f::‘;‘:_ Overhang

usual,
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Table 5 Results of bench blasting with ANFO (SH) and ANFO (H) under the condition of A

Explosives

ANFO (SH)

ANFO (H)

ANFO (SH)

ANFO (H)

Face No. (Fig.1)

1

1

2

2

The geology of the | Fissured. Dark | Fissured. Dark |Comparatively ho-|Comparatively ho-
rock brown, brown. mogeneous. White. | mogeneous. White.
Charge perhole (kg) 28.0 31.5 28.0 31.5
Specific charge(kg'm) 0.203 0.228 0. 203 0.228
Degree of fragmenta-| Fine. The designed|Fine. Enough dis- |Fine. Enough dis-|Fine. Enough dis-
tion and movement |amount of blasted | placement,. placement. placement,
rock (3,700t) was ob-
tained.
Mucking situation |As usual. There was|As usual. As usual.There was | As usual.
no difference in no difference in
shovel productivity shovel productivity
compared with compared with
ANFO (H). ANFO (H).
Breakage in toe No stumps. No stumps. No stumps. No stumps.
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Fig2 The cross section of No.1 and 2 faces
(The difference in the geology of the rock)
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The cross section of No.1 and 2 faces
(The difference in the geology of the rock)
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P=14- »,D* (2

ANFO  : p =0.85%10°(kg-m™), D =2750 (m-s")

P = 1.61 (GPa)

ANFOMH) : p =0.75X 10 (kg-m*®), D = 3250 (m-s™")
P = 1.98 (GPa)

ANFO(SH): o =0.65%10°(kg-m™), D = 3550 (m*s™)
P + 2.05 (GPa)
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Fig.4 The cross section of No.2 face
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Field-blasting tests of high~performance ANFO

H.Sugihara*, H.Taniguchi*, K.Noguchi¥*,
A.Inoue*, and T.Matsuzawa**

ANFO is the most useful industrial explosive in mining and quarries. The main reasons are its
lower cost and easier mixing compared with other explosives. Furthermore, ANFO has good
characteristics in handling such that it can be filled in some bags and flexible containers containing
and be suited for bulk loading with pneumatic loading equipment.

Recently, several field-blasting tests of high-performance ANFO [ANFO (H)] have been carried out.
ANFO (H) has the improved detonation properties and the rather low bulk density compared with
conventional ANFO. The results of these field-blasting tests showed that ANFO (H) could make the
specific charge decrease without affecting the fragmentation, the displacement of the blasted rock and
the breakage in the toe. Furthermore, the field-blasting tests of more improved high-performance
ANFO [ANFO (SH)] have been conducted. The results indicated that ANFO (SH) would be available

for field use.
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