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Table 1 Specification of test explosives and position of sensors.
Mass of Height edge Density of Scaled height of Distance of blast wave
Explosives charge length of charge Booster center of charge sensors to charge
(kg2) charge (m) (kg m™?) (m kg1 (m)
0.80 0.10 0.70
15 0.12 0.57 4,6,8,12, 20, 30
6.3 0.18 P li 0.37
TNT 300 entolite
125 0.25 16¢ 0.31
4,6,8,12,20
25.0 0.31 0.26
50.0 040 0.22 6,8,12,20
0.80 0.076 0.69
Emulsi
rsion 15 0.085 1100 None 056 4,6,8,12, 20,30
explosive
6.3 0.14 0.36
0.80 0.092 0.69
15 0.12 Emulsi 0.57 4,6,8,12, 20, 30
ANFO 850 rsion
6.3 018 25g 037
125 0.24 0.31 4,6,8,12,20
Test explosive ) 360
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Fig.1 Schematic layout of blast wave sensors setup used in

|.: Blast wave sensors

the field test.

Overpressure / kPa
e~
S
(e}

-200
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Fig.2 Examples of convert data conformed to scale law.

Peak overpressure was determined by correction
curve with exponential function, and the correction
value was shown with allows.
(a) Explosive ; TNT 6.3kg.
Sensor position ; 4 m from charge at 0° direction.
(b) Explosive ; TNT 25.0kg.
Sensor position;4m from charge at 90°
direction.
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Fig.3 Experimental results of blast waves of TNT.
(a) Peak overpressure. (b) Scaled impulse of positive phase.
NRIPS09 : third order regression approximation line.
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Fig.4 Experimental results of blast waves of emulsion explosive.
(a) Peak overpressure. (b)Scaled impulse of positive phase.
NRIPS09 : third order regression approximation line of TNT results.
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Fig.5 Experimental results of blast waves of ANFO explosive.
(a) Peak overpressure. (b) Scaled impulse of positive phase.
NRIPS09 : third order regression approximation line of TNT results.
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(a) Peak overpressure. (b) Scaled impulse of positive phase.
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Fig.7 Ratio of experimental data of TNT to approximation line NRIPS09.
(a) Peak overpressure. (b) Scaled impulse of positive phase.
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Fig.9 Comparison of blast wave parameters by NRIPS09,Baker, Kingery, and MITI&7.
(a) Peak overpressure. (b) Scaled impulse of positive phase.
2W : double weight used for simulation as surface explosion.

2.0
(@ O 0°direction

18 r A 45°direction
° = NRIPS09
*%* 16
2 F O
814 F
o L (@)
> oL
PREAN S Ooo&%ﬁmé
s L oR9 o©
10 |2 ©.a o
s SRR °
= o
< 08 Ao 006
g | A (@]
z [
g 0.6 o
; L
£ 04

02 |

0-0 1 1 1111l

1 10 100

Scaled distance (mkg™’®)

2.0
- (b) O 0°direction

18 r A 45°direction
k) - O —— NRIPS09
é 16
= F A

(@)
L -
E 14 o &A
= L
(o]

212 o @R a,
T L 09
o Co
210
g L o § 50 o
5 | (o) ()
£038 o
5§ | a2
; 06 -
= |a®a
[P]
=04 |
Z
& L

02

0.0 11l

1 10 100

Scaled distance (m'kg™®)
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(a) Peak overpressure. (b) Scaled impulse of positive phase.
NRIPS 09 : third order regression approximation line of all results.
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(a) Peak overpressure. (b) Scaled impulse of positive phase.

Table2 TNT equivalence of emulsion explosive and ANFO in blast wave parameters.
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Fig.11 Scale effect on TNT equivalence of emulsion explosive.
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Blast pressure measurement of TNT and
commercial explosives above the ground

Hiroyuki Arai*" and Reiko I. Hiyoshi”

It is important to evaluate the blast wave parameters when the explosives or energetic materials explode above the

ground in order to estimate the explosion effect in actual cases. In this paper, the peak overpressure and scaled impulse

of positive phase, as the blast wave parameters, were measured when 0.8 to 50 kg of TNT exploded at 0.6 m height above

the ground, and third order regression approximation lines were derived from these results. Each explosive was loaded

in a cubic case in this paper, but there was no influence of the shape of the case on the blast wave parameters. The scale

effect was not observed on emulsion explosive, but ANFO exhibited the scale effect, especially on the scaled impulse of

positive phase.

Keywords : blast wave, peak overpressure, scaled impulse of positive phase, scale effect
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