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Fig.1 Plane and side view of the model underground magazine(unit of length: mm)

Table 1 Explosives
Exp Cast TNT Pentolite booster*
No. | Weight | Diameter | Height | Weight | Diameter | Height | Detonator
kg mm mm kg mm mm
1-1 0.205 56.2 58.2 0.010 20.5 24.2 No.6x2
1-2 0.507 77.1 71.4 0.010 20.0 24.4 No.6x2
1-3 1.018 | 100.1 85.7 0.021 25.4 29.2 No.6x2
1-4 1.017 100.5 85.6 0.021 25.3 28.9 No.6x2
*PETN/TNT=50/50 wt.%
PETN:pentaerythritol tetranitrate
3HARKCHY, WBECRRVFI4FPETN/ 238 =

TNT=50/50) (:PE{LIRED) A7, TNTR, ZD
Ll X O IR RE X D1 /210423 & 5 IKARm
$ME FicBE L -, Fig. 2ic#ENo.1-2(TNT
0.5kg) DR LR T, EREIC 6 SHAGKET
(BAMIEN) 2@EMD £}, REZ CRELSELE
fhxe-t, 6SHRRVAETCEEL, BRLER
L7, SEOIE Tl kIR DI GRESBLC
W3 3 EMO) REATI8. 2kg/M BRI 2 3,

EA#tag, Fig.3iR¥ &9k, BOd 6 DR
R=5, 7,128 LU20mD 4 bF, Hirme=0°,
90° B X U180°D 35, #12 R TTo %k (RWNE
Be5~34m/kg'?), MM LAENFIZPCB
PIEZOTRONICS # € 7,101 A B (MBEE40
mV/psi, 3tRAWEH300kHz), AEHETLV
137A118(10mV/psi, 250kHz)3 X IFKULITE#:HY
EFAXCQ-0628(4mV/psi, 500kHz)TH%. 1
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Fig.2 Setup for No.1-2, TNT 0.5kg

Fig.4 The model underground magazine of No.1-2, TNT 0.5kg at explosion event
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Table 2 Pressure decay constant(k) and power
decay index(n)

Azimuth | Number | Constant | 5oy
100kPa
angle of data Kk n
0° 12 5.76 -1.544
90° 13 1.57 ~1.308
180° 10 0.544 -1.162

Ap=k(R/W'P)"

A p:static peak overpressure(100kPa)
R:distance from magazine exit(m)
W: explosive weight(kg)

7 — 53 % AR AR TR T,
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Table 3 Overpressure ratio of the present result and various analyses

Pressure ratio

Method L/D*
Ap(90°)/Ap(0°) | Ap(180°)/Ap(0°)

Present resuit , 3.13 0.52** 0.27**
Nakayama(Model 1)***| 3.13 0.53** 0.20**
Nakayama(Model 2)***| 7.82 0.62** 0.20**
Nakayama(Model 3) *** 12.1 0.43** 0.15**
Hasue**** 5.6~22 0.42 -
Nakahara***** ~6.7 0.37 0.30
Millington****** 16.0 0.32 -
Skjeltorp******* 86 0.28 0.09

*:L=length of passageway, D=equivalent diameter of passageway
**.estimated at scaled distance=16m/kg!*

***:Ref. 1
*¥3%:Ref. 4
XSERE :Ref- 5
ss44+% Ref. 6
8RS :Ref- 7
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Study on blast propagation from underground magazine models(li)

—Field explosion experiments—

by Yoshio NAKAYAMA®*, Takehiro MATSUNAGA®*, Mitsuaki IIDA*

and Katsumi TANAKA*

Field explosion experiments of a model underground magazine were con-
ducted to investigate the behaviour of blast wave propagation around the model
magazine. The static overpressure-distance relations along three azimuth angles,
0°, 90" and 180" were obtained. The ratios of overpressure along 90" and 180 to
those on 0" were found to be 0.52 and 0.27 respectively. A comparison of the
present results with the previous smaller model experiments shows good agree-
ment. This result shows the similarity rule of blast waves. From the present
results, the equation for predicting the peak‘overpressure ratio as a function of

azimuth angle was approximated by

Ap(8)/Ap©0°)=1/[1+(8/a)?]), a=99.7+5.3

(*Dept. of Advanced Chemical Technology, National Institute of Materi-
als and Chemical Research, AIST, MITI, Higashi 1—1, Tsukuba, Ibaraki

305-8565, Japan)
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