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: Aluminium cap

: Base charge

: Primary charge

: Delay element

: Protecting sleeve
: NONEL tube
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Fig. 3 NONEL UBO connector unit
: NONEL tube
: Connecting block
: Transmitter cap
: Detonating cord
: NONEL tube
(to detonators)

®
@
®
®
®

A
N

1Y

\
=
| ’ ,-!
v/
\w;,r,

i

[N—

Fig. 4 Bunch connecting example
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Fig. 5 Connection of tunnel round with NONEL
bunch connectors and intervals
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AN-FO charger
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Table 1 The result of 80shots

Large Charge Drill Explosive | Charging Advance Advance
Hole(n) Hole(n) |Length(m) |Charge(kg) | Time(min) (m) (%
May ‘90 Total 150 1564 123 5138 2827 116
(40shot) Av. 3.8 39.1 3.1 128.4 70.7 2.9 94.0
Oct '90 Total 165 1509 124 6439 3208 116
(40shot) Av. 4.1 37.7 3.1 161.0 80.2 2.9 93.7
Average 3.9 38.4 3.1 144.7 75.4 2.9 93.8
Table 2 The result of tunnelling work time study
Eelectric Detonator NONEL
round advance volume round advance volume
(min) (min/m) | (min/n) (min) (min/m) | (min/o’)
Drill 104.2 54.8 3.66 132.8 45.8 3.05
Blast 102.7 54.1 3.60 75.4 26.0 1.73
Muck 123.5 65.0 4.33 159.5 55.0 3.67
Total 330.4 173.9 11.59 367.7 126.8 8.45
Advanced meters 1.90 2.60
per man-shift
(330min)
Total 330/330.4x1.90=1.90 330/367.7 % 2.90=2. 60
m/man-shift (Table. 2)
3.00 MBI B3 5 LHIBEOERE Lo BB O i h
250 2.60 THEE T, 2L AT, =y FHALUR, €-En Ty
vHELLHDOH SR T LA b L HIC ot
2.00 BRE L, ZTOKROH 2 DKL M ERE Lo
1.50 T &1, BEWEMICHIHERD L T OB E TOH
1.00 W OEROHBILFig. TILRTE Y TH 5,
4.2 feRUSIINEALAL
0.50 FOHBE D SERO ¥ 1 2 & {4 A% Table. 3ic 7
0.00 T, B REBHHIINONEL AT M) &, #5800,

Mechanizing Crow system Hydrautic lig.

NONEL
Fig. 7 Transition of tunnelling productivity

4.1 RHBMORER

NONELBEDOHAIZ L » 1 Y H 0T
93.8% & MEIMNZ@E £ LETRS. Im D& REH,
PO BRTH S —HW Y 3 m OEFITTHTS
RIS - e NRIEBRTEL LD EFE SIS,
FRRIERD K T2 ] mY7e hORILMGT I ), %X
e, T oRBEA G, BRILV-OREYEHSH,
HOHBHEOERIZL.Im/ITH62.6m/Tizm E L,

Kogyd Kayaku, Vol. 54, No. 1, 1993

BRTHDHENLEROFTEBIRNL HLE L26% M &
o1z,

4.3 SR
WBEEREL, Ul 5722030 THD, RE
iz, Ml f %72 02. 4 TH DN H25%0E
o212, GthizZ OBREFMINMALRE L LCHRET
H08hH %,
THWARE, RILESR (1 883 0n2B) oBs
il 1 ot 72 00.858 T, HERWT, B of
Mo n.2TRTC, BEOKIMEIc~1:, (Table.4)

5. S&oRE



Table 3 Analysis of working time with two different detonators

Electoric Detonator NONEL
Spec of Tunneling W&H4.5%3.5m W&H4.5%3.5m
: Area 15 of Area 154
Drill(m) 2.10m Drill(m) 3.09m
Advance 1.90m Advance 2.99m
Drill (min) (min)
Preparation 8.8 7.8
Collaring 5.2 5.2
Drilling 66.9 (42Holes) 95.5 (42Holes)
Blow and Back 2.1 3.1
Boom set 3.6 3.6
Finishing work 7.6 7.6
Shifting 10.0 (3kn/h) 10.0 (3k/h)
Total 104.2 132.8
Blast (min) (min)
Preparation 8.5 5.5
Charging 82.4 58.1 (No packers)
Finishing work 4.3 4.3
Shifting 7.5 (4m/h) 7.5 (4kn/h)
Total 102.7 75.4
Muck (min) (min)
Spraying 10.0 10.0
Scaling 10.0 10.0
Muck 81.0 (9times) 117.0 (13times)
Clear 15.0 15.0
Shifting 7.5 (4kn/h) 7.5 (4km/h)
Total 123.5 159.5
Total Time 330.4 (min) 367.7 (min)
Table 4 The sesult of specific charge
Eelectric Detonator NONEL
per per per per per per
round advance volume round advance volume
AN-FO(kg) 69.0 36.2 2.4 132.4 45.7 3.0
Emulsion 8.0 4.2 0.3 12.3 4.2 0.3°
MBS* DET. (num) 38 20 1.3 1 - -
NONEL DET. (num) 0 - - 38 13.1 0.9

*MBS :Electro-Magnetic Blasting System
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Tunnel blasting with non-electric detonators in the Kamioka mine

by Hiroshi MOZUMI*, Hirotaro FUJII* and Shuji SAITO**

Kamioka Mining & Smelting Co., Ltd. has conducted series of tunnel blasting tests by
using NONEL® system to improve tunnel work productivity. AN-FO explosive with the bot-
tom initiation method were used to attain 3.0 m advance per round. The dimension of the
drift was around 15 square meter and the number of the blasting tests counted over 80 shots.
The rock characters in the site are solid and homogeneous, Hida Gneiss which shows more
than 200 MPa in the uniaxial compressive strength.

The result of the tests showed the advance of 93.8% of the blast hole depth 3.1 m. The
specific charge increased up to 3. Okg per cubic meter which was 25% increase by comparing
to the ordinal top initiation method with electric detonators in the mine. The specific
detonator consumption decreased by 33%. The tunnel work productivity, advanced meters
per man-shift, increased by 37% to 2. 6 m per man-shift. These result has lead the mine to in-
troduce the non-electric detonating system and further studying to decrease the specific

charge.

(*Kamioka Mining & Smelting Co.,Ltd. Kamioka Yoshiki-Gun Gifu

PREF. 506-11 Japan.

**Mitsui Mining & Smelting Co., Ltd. PERU Branch. 2—1—1
Muromachi Nihombashi Chuoku Tokyo 103 Japan.)
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