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Table 1 Characteristics of blasting design

Type of explosive Dynamite Water gel ANFO
Explosive diameter (mm¢) 50 50 65
Explosive density (kg/m®) | 1,300~1,400 | 1,200~1,300 | 800~900
Weight strength 0.94 0.89 0.84
Detonation velocity (m/s) | 5,500~6,500 | 5,000~5,500 | 2,500~3,500
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Fig. 1 Blasting patterns for explosive type variation experiment
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Table 2 Main specification of vibration measuring instrument

Name of instrument| Type Manufacturer Main specification
Geophone‘ GSC-11D | OYO-Geospace | Frequency range ; 4.5~500 Hz
a0 . Frequency range ; DC~100 kHz
DC amplifier 6L-02 NEC Sanei Gain ; 1/10~1000
Data recorder MR-30 TEAC Frequency range ; DC~10 kHz
Oscillograph RT-2108 NEC Sanei Sampling frequency range; 5us~200ms
1rop at DREEZRIRBEARY P S(w) &, SEH L8N
P A COBREBIHEL RTD(w), RUBIRNAA
Tae HoRBHGEmEIHEE R TA(w)DtE LTA

Fig.2 Arrangement of vibration measuring
equipment
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Table 3 Results of k-factor calculation

Blasting condition | pominant Radius of Equivalent
Charge . frequency | tensile fracture | radius of sphere | k=a/a’
(kg/hole) | (m®) (Hz) zone(m), a (m), a’**
Drop cut
0.50 2 260 1.59 0.78 2.04
0.75 2 250 1.66 0.78 2.13
1.00 3.4 220 1.88 0.93 2.02 |
Bench blasting
10.00 30 100 4.14 1.93 2.15

*V,; Fracture volume calculated from blasting design.
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Experimental study on blast vibration control method, which is
based upon wave interference (.\L)

by Masaaki YAMAMOTO", Hidehiro NODA* and Katsuhiko KANEKO**

The reproduction accuracy of single hole and simultaneous multiple holes
shot waves that is important to reduce blast vibration by means of wave interfer-
ence was examined by full scale blasting tests.

Type of explosive and scale of blasting were changed in these experiments.
Scale of blasting was changed by means of changing the charge amount per hole
and the initiation hole numbers per delay. We also examined the factor which
relate to the radius of tensile fracture zone that decides the characteristics of
source spectrum. Furthermore, we examined the linearity of superposition in
case of blasting wave. Results were summarized as follows:

(1) Type of explosive does not effect strongly to the change of source spectrum
when these blasts are done intended to achieve the same excavation volume.
(2) Scale of blasting effects on the change of source spectrum.
(3) The excavation volume per single hole has a strong relation with the radius of
tensile fracture zone that decides the characteristics of source spectrum.
(4) Superposition of blasting waves roughly conforms to the rule of linearity.
(*Explosives R&D Center, Asahi Chemical Industry Co., Ltd., 2—1, Kinshi
3-chome, Sumida-ku, Tokyo, 130-6591, JAPAN
**Division of Environment and Resources Engineering, Graduate School
of Engineering, Hokkaido University, Nishi 8-chome, Kita 13-jyo, Kita-
ku, Sapporo-city, Hokkaido, 0608628 JAPAN)
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