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Table 1 Blasting conditions

Number g:’;ggg;f The burden glzgiﬂ:;ent of
1 7.60kg 221'mm 0.22
2 8.20kg 206mm 0.28
3 8.60kg 184mm 0.36
4 9.10kg 199mm 0.40
5 8.60ke 451 mm 0.25
6 8.60kg 155mm 0.29
7 8.60kg 131mm 0.27

D

Blasting hole

Fig.1 Blasting patarn
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Loading pressure

" Time step 2

Fig.2 Function model of pressure loading
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Fig.3 Photography of high-speed camera in bench blasting
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Flyrock2 Fly Zek 3

Fly rock 1

Fig.4 Analyze results of fly rock in No.2 test
blasting
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Fig.5 Relation between velocity and the burden
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Table 2
Velocity of | The maximum flying | Velocity of fly
Number fly rock distance rock by DDA
| 9.8m/s 15.2m
2 10.5m/s 19.7m
3 14.1m/s 25.1m 11.8m/s
4 16.8m/s 23.8m
5 9.9m/s 8.8m 10.2m/s
6 3l.1m/s 60.9m 28.4m/s
7 48.8m/s 119.3m 48.4m/s
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Fig.7 Results of numerical simulation by DDA method
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Experiment study and numerical simulation of fly rock
caused in bench blasting

by Yuji OGATA®, Yuji WADA®*, Kunihisa KATSUYAMA*
Atsumi MIYAKE**, Terushige OGAWA**
and Tasuku Nishida®***

Some test blasting were carried out to study the flying characteristics of rock
mass caused in bench blasting. The quantity of explosives was increased from
7.6kg to 9.1kg and the burden was changed from 131 mm to 451mm. The effect of
condition for the characteristics of fly rock were considered. The fly rocks were
observed using the high-speed video to study the flying characteristics of the rock
mass caused in the bench blasting. Numerical simulation of fly rock which ob-
served in these test blasting was carried out using DDA method. The results of full
scale test blasting to study the flying characteristics of fly rock and numerical
simulation using DDA method are briefly summarized as follows;

1. It was clear that fly rock was flying in the constant velocity at the blast direction
and trajectory in the area of a few meter away from blast surface.

2. The Minimum burden was one of the most important factor to decide the veloc-
ity and distance of fly rock.

3. It is clear that the DDA method can be applied to simulation of fly rock includ-
ing the break of rock. The Maximum velocity of element block was same to
results of test blasting.

4. The fly rock caused near the free face will be shown the Maximum flying veloc-
ity compared with the experiment and numerical simulation.

(*Department of Safety Engineering, National Institute for Resources and
Environment(NIRE), AIST, MITI, 16—3 Onogawa, Tsukuba, Ibaraki 305~
8569, Japan

**Department of Safety Engineering, Yokohama National University,
79 -5 Tokiwadai, Hodogay-ku, Yokohoma 240-0067, Japan
***Kacoh Co Ltd, Medix Building, 4—1 Kanda-nishi-fukudacho, Chiyoda-
ku, Tokyo 101-0037, Japan)
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