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Fig. 1

Concrete specimen (Model subsurface magazine)
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Fig.2 Size of model subsurface magazine.
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Fig.3 Schematic diagram of experimental setup.
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Table 1

Test cases.

Charge mass—to—structure

No. Overburden thickness T (cm)

volume ratio MV ! (kg-m ~3)

Density of soil (g*cm~3) Moisture content of soil (%)

15 6.0
30 6.0
50 6.0
50 45
50 9.0

[ B N R

1.51 12.1
1.51 11.7
1.55 130
147 121
1.51 113
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Fig.4 Typical examples of pressure—time profile.
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Table2 Values of the peak overpressure, positive phase duration and scaled impulse.

No. 1 2 3 4 5
Overburden thickness T 15cm 30cm 50cm 50cm 50cm
Charge mass—to—structure volume ratio MV-! 6.0kg-m~3 6.0kg-m~3 45kg-m~3 6.0kg-m=3 90kg-m~3
2.0m/kgl’3 23.1 19.2 178 21.6 225
Peak overpressure 25m/kgl/3 15.7 154 138 154 16.7
Po (kPa) 3.2m/kgl/3 11.7 11.3 8.7 9.8 10.8
41m/kg!/3 74 74 55 72 6.3
2.0m/kg!/3 0.90 0.95 0.90 0.75 0.80
Positive phase 2.5m/kgl/3 0.90 0.90 0.70 0.65 0.85
duration #4 (ms) 3.2m/kg!/3 1.15 1.00 1.10 0.90 0.90
4.1m/kg!/3 1.00 1.00 1.10 0.75 1.00
Scaled i | 20m/kg!/3 0.021 0.020 0.014 0.016 0.016
im
a fM%Zu 5 25m/kg!”? 0.016 0015 0013 0013 0015
(kPa-s-kg-19) 3.2m/kgl’3 0.015 0.014 0.012 0.012 0.012
8 41m/kg!/3 0.011 0.011 0.009 0.008 0.009
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Fig.6 Relationship between the scaled impulse and the scaled
distance.
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Fig.8 Relationship between the scaled impulse and the scaled
distance.
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The effects of overburden thickness and charge
mass—to—structure volume ratio on the blast pressure
resulting from the explosion in a subsurface magazine

* %

Hiroyoshi Ichino™, Tomonori Ohno™", Kazuo Hasue™”, and Shingo Date

When an accidental explosion in a surface magazine is happened, the three primary events: air—blast, ground shock
and debris, may be produced. To protect surface structures and/or human life from these events, the magazine can be
constructed in a subsurface. However, the safety distances and design criteria for a subsurface magazine have not been
defined yet. In a series of explosion tests, this study is to examine the effects of overburden and charge mass—to—struc-
ture volume ratio on the blast pressure resulting from an accidental explosion in a subsurface magazine. In tests, the air—
blast pressure propagated along the ground surface was measured by the blast pressure sensors. From the small—scale
test, it has been found that the blast pressure from a subsurface magazine increases with the increase of charge mass—to
—structure volume ratio. Furthermore, the value of peak pressure has been formulated as a function of the charge mass—
to—structure volume ratio.

Keywords : Subsurface magazine, blast pressure, scaled distance, overburden, charge mass—to—structure volume ratio
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