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Fig. 1 Configuration of the underground magazine model
a corresponds to depth of ground (3.4~10. 8cm)
b corresponds to distance between adjacent chamers (3. 0~10. 8cm)
Table 1 Dimensions of the model underground magazines in Fig. 1
—I‘—Io. of model
. 1 2 3 4 5 6 7 8 9 10
underground magazine
Depth of ground (cm) | 3.4 4.1 86 | 5.1 8.6 4.3 6.5 8.6 10.8 8.6
Seperation distance | o o | 3 o 43 |45 |65 |86 |86 |86 | 86 [108
between chamers (cm) ) ’ : : ’ ’ : : ’ )
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Table 2 Scabbing of the model underground magazines by explosion (1)

No. of model
underground magazine

1 2 3 4 5 6 7 8 9 10

Scaled depth of ground
(m/kg'/*)
Scaled seperation

distance between 0.124 (0. 149 0. 178 10. 187 10.269]0.356| 0.356 | 0.356 | 0.356 | 0. 448
chambers (m/kg!/*)

0.141 {0.170 10.356 |0.211 |0.356 {0.178 | 0.269 | 0.356 | 0.448 | 0.356

Scabbing of ground surface
Concrete | on the carth x x O X O X x @) @) O
type in the earth O O X O O O
Scabbing of next chamber’s wall
Concrete | on the earth X X X x O O O O O O
type in the earth X O O O O O O

Singly reinforced

x O] 0| O

concrete type frame

Doubly reinforced
oubly reinforce o o o o

concrete type frame

TNT equivalent weight of explosives : 14.04¢ Loading density : 18. lkg/m?3

O Not Scabbed, x : Scabbed
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Table 3 Scabbing of the model underground magazines by explosion (2)

No. of model
0. of mode . 7 5 3 9 3
underground magazine
TNT i t weight
equivalent weig 19. 41 21,84 30.19 30.19 100.0
of explosive (g)
Loading density (kg/m3) 25,0 28. 2 38.9 38. 9 129
Scaled depth of ground
0. 242 0. 303 0.27 0. 336 A
(m/kgl®) 6 3 0.185
Scaled seperation distance
between chambers 0.320 0.232 0.276 0.276 0. 036
(m/kg'’3)
Scabbing of ground surface
Concrete type X l X j X j X X
Scabbing of next chamber's wall
Concrete type O X b X
Singly reinforce concrete
X X
type frame
Doubly reinforce concrete o N
type {rame

(O Not scabbed, x : scabbed

" Table 4 Sympathetic detonation in the nearest chambers
of the modele underground magazines

TNT equivalent weight
of explosive (g)

14.04 100

Loading density
(kg/m*)

18.1 129 387

Scaled seperation distance
between chambers
(m/kg'*)

0.178 0.093 0. 064

No. of no-go/
No. of samples

0/1 0/1 0/3

No. of the model underground magazine : No. 3 (concrete type)
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Explosion Tests in Model Underground Magazines(N)
On Depth of Ground and Distance between Adjacent Chambers

by Kazuo HASUE®, Yoshio OKA*, Hiroshi HOSOKAWA®,
Kunihiko MUNEMASA®*, Shoji NAKAHARA*
and Kiyoshi KATOH*

Explosion tests in model underground magazines were carried out to inspect the
depth of ground and the distance between adjacent chambers defined by the Japanese
laws and regulations.

In this paper, the distances that scabbing does not occur on the ground surface or
on the wall of the adjacent chamber of the magazine models, or sympathetic detona-
tion does not take place in the adjacent chamber were studied.

The depth of ground and the distance between adjacent chambers defined by the
laws and regulations were three times lager than the distances of concrete magazine
models for the scabbing tests.

The distance between adjacent chambers defined by the laws and regulations was
more than twelve times larger than the distance obtained for the sympathetic detona-
tion tests.

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

Kanagawa-ken, 239, Japan)
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