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Table 1 Test conditions

. Equivalent
Structure of Weight of "
. . . weight of
Run No. Explosive Site Yw magazine ex?ll‘os)we explosive®
& (kg)
.. i Without
1 Ammunition Ojojibara 1980 lining 76.78 76.78
Reinforced
2 " " 1981 concrete 150.2 150.2
3 ” Kamifurano 1983 ” 149.4 149.4
4 ” Ojojibara 1982 ” 301.2 301.2
5 ” Kamifurano 1983 ” 300.5 300.5
6 ” ” 1983 " 300.5 300.5
(with earth
mound)
7 eﬁg‘fg?fe Ojojibara 1980 Concrete 8.36 9.49
8 " " 1980 " 76.75 87.7
) Reinforced
9 .o ” 1981 concrete 131.2 149.8
10 " ” 1982 ” 300.4 342.9
11 ” Kamifurano 1983 " 300.4 342,9

*TNT equivalency factor of Comp. B is cqual to 1.1483%?

BB L GO A Y- SREHMR, BEGIGRE L
SR KIEHET L XA M 6H60cm OB ET, BE
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&9mm E6mmOHMMAEE ) £ERL, FF0
REATEEBRBENELL, £, FF P2 b
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Fig. 2 ' Block diagram of the measuring system

Table 2 ‘Mean propagation velocity and duration of the first flame by explosion

Position Mean propagation velocity (km/s)
) Duration (ms)
0-5m 5-10m 10-20m :
Run No.
2 — — —_ 106
3 1.25 0.50 0.12 280
4 —_ — —_— 270
‘5 1.67 1.00 -_ 110
9 - 0.89 0.43 133
10 2.94 1.85 - 48
11 1.67 1.43 - 70
5
~ 044 (2]
A
o (1) S E (2)
8 o03- g
h 20
0 02- ~
P by
~ 01 am
Q -20
P oo- 2 -
4
N > ‘5"{
73
0 1020 30 405060 70 '
Time ( ms ) Time ( ms )
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Fig.3 Typical examples obtained by some instruments
(DIncident overpressure outside the magazine P,
Run No.2, 30 °azimuth angle, 40 meters from the
entrance of the magazine
(2)Ground vibration by explosion, Run No.2,
40 meters from the entrance of the magazine,
horizontal direction
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Fig. 4 Peak overpressure P versus scaled distan-

ce, 0°of azimuth angle

{1) Measured by lead plate blast meter
( reflected overpressure )

(2) Measured by strain gauge type
pressure transducer ( reflected
overpressure )

(3) Measured by piezoclectric pressure

tranceducer ( incident overpressure )
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Table 3 Values of a and n in formula (1)

n{"::;‘;:g:& Lead plate blast meter Strain gauge type Piezoelectric type
Explosive B A | A(E) B A | A(B) B A
a 180 46 27 72 32 8.5 17 7.6
n 2.8 2.3 2.2 2.3 2.1 1.6 1.7 1.7

A : Ammunition, B: Blasting explosive, (E): with earth mound

2001

1501

0 10 20 30 40 50 60 70
Distance ( = )

Fig.8 Distance-time curves for blast waves

outside magazine

O : ammunition,

@ : blasting explosive

Numerals in the figure denote

Run No..
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Fig.7 Ground vibration by explosion
(1) at Ojozi, (2 at Kamifurano
O : Ammunition
@ : Blasting explosive
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Fig.8 Explosion sound versus scaled distance
(1) at Ojozi, (2 at Kamifurano
F : Flat impulse level,
A A weighted impulse level
Numerals in the figures denote Run No..
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Table 4 Number of perforation holes in the steel wall and maximum
flying distance of fragments ' ’

. . Number of - -| .. Max. flyin
Run No. Explosive g‘e‘ ol;ti:: Tg::é‘ln:ﬁld perforation distance of
P holes fragments
2 Ammunition 150.2 kg 9 mm 0 69 m
3 o 149. 4 6 1 " 93
4 ” 301.2 [ 16 150
5 ” 300.5 6 14 100
6 ” 300.5 — — 99
8 Blasting explosive 76.75 - - 85
9 v 131. 2 - — -24
10 ” 300. 4 - — 110
11 " 300. 4 - - 82
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Explosion Tests in Model Underground Magazines ( I )
External Responses of Underground Magazines by Explosion

by Shoji NAKAHARA®, Akio MOTOBA®*, and Shin-ichi KATO***

Model underground magazines, having the same loading density with the usual
40ton underground magazine when 150kg explosives were loaded in them, were const-
ructed. Explosion tests were carried out in them, in order to have information on the
effects to the magazine structure and the outside.

Responses of the magazine structure were reported previously; therefore, external
responses by explosion in underground magazines were reported in this paper.

Propagation velocity of flame and blast wave and blast wave overpressure out-
side the magazines by explosion of blasting explosives were larger than those obtained
by ammunitions.  Ground vibration and explosion sound by explosion of ammuni-
tions were the same or less than those by that of blasting explosives. Flying distance
of fragments by explosion of ammunitions was longer than that by explosion of blasting
_explosives, but the difference was not large. The earth mound was blown out comple-
tely. The earth mound reduced blast wave overpressure, but had no effect on the
flying distance of fragments.

(*The National Defense Academy, 1 - 10— 20, Hashirimizu, Yokosuka-shi, Kanagawa

-ken, 239, Japan.
**Yoshii Ammunition Branch Depot, Ordnance Depot, Ground Self-Defense
Force, 2529 Maniwa, Yoshii-machi, Gunma-ken, 370—12, Japan.

***Ammunition Section, Ordnance and Chemical Div., Logistic Dept., Ground
Staff Office, Ground Self-Defense Force, 9—7 — 45, Akasaka, Minato-ku, Tokyo,
107, Japan.)
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