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Abstract — With the introduction of 40 hour working week system, more households enjoy picnics on
weekends. More gas accidents take place on Saturdays and on Sundays than any other days of week. As
of October, 2004 casualties resulted from butane can accidents increased 1.5 times compared to the same
period of the previous year. In this study, the influence of explosion over-pressure caused by the rupture
of butane can thrown away after use was calculated by using the Hopkinson's Scaling Law and the accident
damage was estimated by applying the influence on the adjacent structures and people into the Probit model.
As a result of the damage estimation conducted by using the Probit model, both the damage possibility
of explosion over-pressure to structures 50 meters away and that of over-pressure to people 10 meters away
showed nothing. The explosion efficiency used was 100 percent. As a result of this, the actual damage
influenced by the rupture of butane can would be lower than the value calculated in this study and expected
to be safer.
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Table 1. Explosion efficiency for explosiveness vapor and

gas.
n Material

Acetone Methane
Benzene Methanol
1,3-Butadiene 3-Methyl-Butene-1
Butene-1 Methyl Mercaptan
Carbon Monoxide Naphthalene
Dimethyl Ether N-Butane
Ethane N-Pentane

n=0.03
Ethanol Petroleum Ether
Ethyl Benzene Phthalic Anhydride
Furfural Alcohol Propane
Hydrogen Proprionaldehyde
Iso-Butyl Alcohol Propylene
Isobutylene Toluene
[so-Octane Water Gas
Acrolein Diethyl Ether

=006 Carbon Disulphide | Divinyl Ether

’ Cyclohexane Ethylene

Ethyl Nitrate Propylene Oxide
Acetylene Hydrazine

7=0.19 Ethylene Oxide Isopropy! Nitrate

’ Ethyl Nitrate Methyl Acetylene

Vinyl Acetylene Nitromethane
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Table 2. blast damage by overpressure (op).
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Table 3. Overpressure about distance of butane can weight
34 g (10% propane and 90% butane ingredient).

op (kPa), Form of damage

0.14 |disagreeable noise by low frequency (10~15 Hz)

0.21 |partial damage of window made of glass

0.28 |big noise and glass is broken

0.69 [small transformed window made of glass is broken

1.03 |glass bursting pressure

2.07 [10% of glass window is broken

2.76 |Small damage limitation of building

345 |big and small window fracture

4.83 |house small breakage

6.89 |house portion breakage

8.96 |building steel frame flexure

13.79 |weak concrete wall fracture

z R Winr Op "X
(m) (m) (kg) (kPa) (m) |
1.34 1.00 740.00 0.80
2.67 2.00 175.00 1.44
4.01 3.00 69.00 2.30
5.34 4,00 42,50 3.02
6.68 5.00 31.00 3.64
8.01 6.00 22.00 4.49
9.35 7.00 17.50 5.20
10.69 8.00 16.00 5.52
12.02 9.00 04196 13.50 6.18
13.36 10.00 12.00 6.69
20.04 15.00 5.90 11.06
26.71 20.00 425 14.14
33.39 25.00 3.20 17.61
40.07 30.00 2.40 22.15
53.43 40.00 1.75 28.70
66.79 50.00 1.35 35.73

15.86 |serious structural damage lowlevel

20.68 [steel frame building flexure

27.58 |oil storage tank explosion

34.47 |wood pillar is crash and explosion of tympanum

41.37 |house whole breakage

48.26 |overthrow of freight car

62.05 {whole destruction of freight car

68.95 whole destruction of building

2068 |death probability of 100%
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Explosion effect by distance

Overpressure(kpa)

88888888

1. 2 3 4 5 6 7 8 9 10 15 0 25 0 4 50
Distance(m)

Fig. 3. Explosion effect by distance.
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Table 4. damage possibility about distance of butane can
weight 34 g (10% propane and 90% butane

Damage possibifity by dstance

Percent(%)

0%
1 2 3 45 6 7 8 9 1015 20 25 30 0 9D

Distance(m)
Fig. 5. Damage possibility by distance.

Table 5. LPG vapor pressure (MPa).
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