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Fig. 1 Model subsurface magazines (a) made of
steel and (b) made of polystyrene.
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Fig. 2 Schematic diagram of the schlieren photography.
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Fig. 3 Maximum reflected overpressure vs. scaled
distance at 0° azimuth angle.
(O : steel magazine, A : plastic magazine
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Fig. 4 Maximum reflected overpressure vs. scaled
distance at 90° azimuth angle.
1:explosives , and 2:ammunitions in
underground magazines®? 3: explosives in
subsurface magazines made of steel, and 4 :
made of plastics
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Fig. 5 Maximum reflected overpressure vs. azimuth
angle.

A : plastic magazine, O : steel magazine,
1:reference3, 2:reference4, and 3:

reference 5
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Fig. 6 Maximum overpressure vs. scaled depth.
A\ :reflected overpressure at 90° and 4cm
from the magazine entrance
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from the magazine entrance
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Table 1

Ratio of maximum overpressure vs. scaled depth.

Scaled depth ( m /kg'’?)
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Ratio of max.
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Fig. 7 Schlieren photographs of the explosion gases and shoch waves.
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Fig. 8 Gas and shock fronts at various times by the

schlieren photography.
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Fig. 9 Front velocity of the explosion gas and the
shock wave vs, distance from the entrance.
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Fig. 10 A incident overpressure record at 0° and
11. 5cm from the entrance.

¥ a ¥ = vy BRI kT 5 BROEE IR B BEXY
BT B EFORE LRI T—RKLE,
Ik, KHRRRAC L SEXFAROHEEILETHS,
ARBE T Sic e, KELIERGEHLOH
RER QYA ST ofivts, TRl rERE
Bipd BN, BEEY, HRRBOMEORI%E
o TIRMFELTRBOELERDLT,
X ®
1) MiTRk, SFEEHRE, BuEE, mENE, PH
E=, T3, 51,8(1990)
2) ADA 049017 ; “Suppressive Shield Structural
Design and Analysis Handbook™, 3—11 (1977)

THRKE



3) REE=, THMAK, MmEEN—: TRKE, 46, BEFPRTEEFLRME TR, 146(1989, 5)
(No.4), 219(1985) 5) C. F. Millington ; Minutes of the Twentieth Ex-
4) hIUAR, HAXs, BxER, BN B, B4 plosives Safety Seminar, 1285 (1982)
ZC, M=, SHER, BEE= TRXE

Exlosion of Explosives in Subsurface Magazines(2)

Behavior of Blasts and Explosion Gases outside the Magazines

by Kazuo HASUE®, Kunihiko MUNEMASA®, Tetsuhiko ADACHI",
Kiyoshi KATOH' and Shohji NAKAHARA'®

A new type of magazine, a subsurface magazine is defined as a magzine constructed
underground and equiped with elevators and so on.

Subsurface magazines are much easier to find their construction sites than tunnel type
underground magazines, but their safety has not been researched.

In our previous paper, experiments on ground vibrations by explosion in model subsurface
magazines and gap tests in sand were carried out, and it was found that the subsurface
magazines were safer than the underground magazines.

In this report, external responses of the model subsurface magazines by explosion were ex-
amined.

Maximum blast overpressures by explosion in the subsurface magazines were measured by
strain gauge type and piezoelectric type pressure transducers, and were one tenth of those in
the underground magazines.

Exlosion gases and shock waves blown out from entrances of the subsurface magazines were
observed by schlieren photography. Their fronts attenuated vibrationally. Observed max-
imum velocities of the gases and the shock waves were 1.1 and 1. 8km/s, respectively.
There were several stripes between each front of the explosion gas and the shock wave in the
schilieren photograph. The numbers and the frequencies, i.e. 25, 000~33, 000Hz, of the
stripes were well coincident with numbers and frequencies of pressure peaks on the piezoelec-
tric records.

(*The National Defense Academy, Yokosuka, 239, Japan)
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