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Fig. 1 Longitudinal cross section and cross sectional
view of model underground magazines.
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Table 1 Dimensions of model underground magazines

Chamber Passageway
Model | yength | Width | Height | Volume | Length | Width | Height | Volume
No. 1 30 30 30 27.0 60 17 17 17.3
No. 2 30 30 30 27.0 150 17 17 43.4
No.3 30 30 30 27.0 150 17 17 18.2
Table 2 TNT equivalence for the detonators
Detonator Composition, weight TNT eqléivalence

No.6 detonator* Tetryl/DDNP/SEP=0.4g/0.282/0.05g 0.626

No.0 detonator** DDNP/SEP=0.2g/0.05g 0.172

Small detonator*** PbN¢=0.05¢ 0.0158

* : NOF Co.,Ltd.
** : Nippon Kayaku Co.,Ltd.
*** : Hosoya Kako Co.,Ltd.

SEP : PETN base plastic bonded explosive, Asahi Chemical Industry Co.,Ltd.
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Table 3 Heat of explosion calculated by KHT equation of state

Heat of explosion Density
Name of explosive (calculated value)
Je g /cd
Tetryl (N-methyl-N, 2, 4, 6-tetranitroaniline) 5220 1.4
DDNP (diazodinitrophenol) 2930 1.2
PbN, (lead azide) 1460 1.2
SEP 4120 1.0
TNT (2, 4, 6-trinitrotoluene) 4600 1.5
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Table 4 Pressure decay constant(k) and power decay index (n)

C(l)sgf‘alx)n;k Index n
Model Azimuth angle Azimuth angle
0° 90° 180° 0° 90° 180°
No. 1 2.3 1.0 0.13 -1.26 -1.19 —0.806
No. 2 2.4 1.5 0.14 -1.33 —-1.34 —0.877
No. 3 1.2 0.42 0.095 -1.17 -1.10 —-0.937

Ap=k(R/W'/3)®

Ap : static peak overpressure (100kPa)
R : distance from magazine exit(m)
W : explosive weight (kg)
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Table 5 Overpressure ratio of the present results and various analyses

Pressure ratio
Method L/D* -
Ap(90°)/Ap(0°) | Ap(180°)/ap(0°)
Model No. | 3.1 0.53 0.21
Model No. 2 7.8 0.60 0.22
Model No. 3 12 0.44 0.16
Nakahara** 6.7 0.37 0.30
Hasue*** 11~44 0.42 -
Skjeltrope**** 86 0.28 0.09
Millington®***** 5.7~23 0.32 -
* : L=length of passageway, D=equivalent diameter of passageway
** : Ref. 3
*** :Ref. 4
**** :Ref. 5
o . Ref. 6
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Study on blast propagation from underground magazine models (1)
laboratory scale explosion experiments

by Yoshio NAKAYAMA?*, Takehiro MATSUNAGA*, Mitsuaki IIDA*
and Katsumi TANAKA*

The behaviour of blast propagation from underground magazine models was studied ex-
perimentally. Electrical detonators in three types of magazine models, composed of a
chamber room with a passageway were detonated to obtain the static overpressure at
various distances and azimuth angles from the passageway exit. The resuits of three dif-
ferent models showed the attenuation effects by both length and cross sectional area of the
passageway. Comparisons were made with Skjeltrope's empirical data to show that attenua-
tion depended on both the length to diameter ratio of the passageway and the ratio of
chamber cross sectional area to that of the passageway. The decay index of peak over-
pressure with distance suggested that the blast wave asymptotically became a sound wave
along the 90° and 180° axes. The averaged ratios of overpressure along the 90° and 180°
axes to those on the 0° axis at the reduced distance of 18.5m /kg'’* were 0.52 and 0. 20,
respectively. It seems that the directionality of the blast wave was dependant on charge
weight and structure of the underground magazine.

(*Energetic Materials Lab., Dept. of Advanced Chemical Technology, National
Institute of Materials and Chemical Research, AIST, MITI, Higashi 1—I,
Tsukuba, Ibaraki 305, Japan)
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