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Table 1 Blasting condition of experiments
Numbers | Centred or | Charge | Minimum Coefficient
No. | of dri- | biased (g) resisting | of blasting
11ing length
1 1 biased 167 0.32m 0.4
2 1 biased 250 0.32m 0.6
4 1 biased 333 0.32m 0.8
4 2 centred 250%2 0.40m 0.4
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Table 2 Specifications of the high-speed camera and video

Experiment
No.1

Experiment
No.3

High-speed camera®

High-

gh-speed camera® E-10

lens:15X10(10mn~ 150nm)
frame speed:2,000fps
exposure time:1/10,000 second
iris:F+2.8(1/2 under)

1PL
lens:15X10(10nm~ 150mm)

frame speed:500fps

exposure time:1/2,000 second
irisiF+4

speed video HSV-400
lens:10X12(12nm~ 120mm)

frame speed:400fps
irisiFe3.5

Experiment
No.4

High-speed camera®

High-speed video

High-speed camera® E-10

irisiF+2.8(3/2 under)

1PL
irisiF«2.8

HSV-400
irisiF-2.8

Camera and
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Fig. 2 Arrangement of high-speed camera and video in the experiment
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Fig. 3 Color painting of surface on the test column
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(1) 100ms later
after blasting

(2) 200ms later

(3) 300ms later

|
|

(4) 400ms later

(5) 500ms later

(6) 600ms later

Fig. 5 Observations of high-speed video
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Protection methods from fragmentations in the blasting demolitions (1)
(Dynamic Movement of Fragmentions)

by Yuji OGATA*, Umetaro YAMAGUCHI**, Kunihisa KATSUYAMA*
Kiyoshi HASHIZUME***, Takayuki SATO****, Nobutake OHTSUBO*****,
Yuji WADA*

Experimental blasting of model concrete columns were carried out in order to obtain
technical informations on fragmentations caused by the blasting demolitions of concrete col-
umns. The reinforced concrete model colums for typical apartment house were applied to
the experiment. These columns were exploded by the blasting with internal loading of
dynamite,

Fragmentations were observed by two kinds of high-speed cameras with 500 and 2,
000 fps and high-speed video with 400 fps. Conclusions are briefly summarized as follow:

1) The velocity of burst gas and fragmentations spread on the surface of test columns
were some hundreds of meter per second, but some milli-seconds later the blast gas
and fragmentations loss its velocity and became tens of meter per second.

2) It is clear that the fragmentations were flying in the constant velocity and on the
parabolic orbit in the area of a few meter far from blasting surface of test columns.
The angle of elevation of fragmentations was one of the most important factor to
decide the flying distance of fragmentations.

3) The fragmentations in the biased charge blasting spread mainly in the directions of the
bore hole. The quantity of charge have the important effect for the flying distance of
fragmentations. As the results of the observations the fragmentations in the nearest
of the blasting point showed the maximum distance.

(*National Institute for Resources and Environment, AIST, 16—3Onogawa,
Tukuba, Ibaraki 305
**Emeritus Professor of Tokyo University, 7—3—1 Hongo, Bunkyo-ku,
Tokyo 113
***Nippon Kayaku Co. Ltd, 1—2—1 Marunouchi, Chiyoda-ku, Tokyo 100
****Nippon Kouki Co. Ltd, 2—36—1, Nishi-shinbashi, Minato-ku, Tokyo
105 '
*****Chugoku Kyayaku Co. Ltd, 4—5—14 Nihonbashi-honmachi, Chuo-ku,
Tokyo 103)
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