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A Study on Effects of the Artificial Structures by the
Blast Pressure Simulation

Dae—Woo Kang, Sin Lee, Byung—Ho Jung and Dong—Soo Sim

Abstract With the development of modern society, there have been great technical advances, and the meaning, shape,
and type of preservation objects have also become diverse. However, the legislation of executives established in
1961 has nt yet been revised realistically. Thatses administrative problems related to the usge and storage of
explosives. In this study, the cases of civilian's question and thought that had been submitted to the government
agency were surveyed. In order to analyze the effects of preservation object, ENPro3.1, which is a simulation
program to analyze the sound pressure, was used to estimate the blast pressure when a magazine containing
preservation objects exploded. With the damage due to the blast pressure, the problem with the safe distance
depending on the preservation object levels was investigated. From the investigation, the blast pressures in the two
cases with the artificial structures at the real distance 309 m and without the artificial structures at the legitimate
standard space distance 440 m, were found to be 123 dB(L) and 138 dB(L), respectively. That means the influence
of blast pressure in shorter distance with artificial structures is 15 dB(L) lower than longer distance without them.
Therefore, it is recommended to apply the preservation distance based on the engineering analysis with a
consideration of surrounding environment.

Key words Storage, Magazine, Blast pressure, Artificial structures.
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Fig. 2. B Magazine(150m).



22 Z3Y AlE2o]¥0 2Bt XI¥XIZ<

doldg sto] Avjel ZFYe] BAE dolH it
1AV 2 ZR e EEQE A(3) A4)e] Al
A3} 45 Aol Qs AL E I 3o YERyiTh
Fig. 304 2|(1) FFUdB(L))-= 3.122] 2(3)°f
siish, 4] (2) o ZFUABL)) & 3.1 2 (4)

o] ettt 18]l Table 1- Case 1, 2, 3 2 49
gt ZZ9 AlEdlold A4 ol of7]A
Case 1,2, 3 9 4= =wlo] HolE7 o] 3147 =
AEolH Case 12 =gk HAVIE oA 9] Zlo]a,
Case 2+ BE, 3% 9 AEo] 9l= 49, Case 32
5E « 9 780] 9= % Case 4= Al 5=
9 QS A5 Itk

o714 A ARAL] 2o e EF9 AlEdolA
2 Case 1(309m)~Case 4(440m)= dj|4lslgom, 1
A= Table 2004 Yepd AAY A=, HHE U
o] ofsl HHAIPO A& flollA] Hd HH
g2 HE oo AEo] 9IS -9 2 F4)

i)

| Skol| et S+

= HSlr

‘ﬂﬂ Aol digh ZFA] (1)l 2J3k Case
3, 4 AJEd0]4L Table 30 LFERSE AR 2|E 3|
“’é 3t Case 3 EEoR oA gt 7-¢-
Case 4 FHAF L] HEolfollA HUg FEE Bl
gt Zojck

wEhA A AAAQ] Case™ sfj4] Aol wp2 2%

Qo] A 7]& Table 40| YeRd viel Zho] AlA] 2|3
A &S 1133} Case 39| A7) ZLE3to] 74 &
o oz ek

Table 304 ¢ 4= Q0] Mg AIZo] Gl B of
dolld Fato] ojd Aol Fxere] A7)}
138-140dB |91 A40] Azl = S o}
Sholla] Euro] wAtsHs 4
Zgofo] o Lpepdeh

T AT A ALY F9 BFUO] AT A
A2} mERje] dao] i IA| W Aoz &

(dB(L))

Case 19] A& 413} ENPro 3.1 34kl vla

220

200 \

180

T A1 #HFHABL)
—— 2D ZEZOHJB(L))
—o— ENPro 3.1 ZEK(dB(L))

160

140

120

100

10 30 50 70 80 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 (m)

Fig. 3. Comparison between blast pressure equation 1 and 2 of ENPro 3.1.

Table 1. Result of pressure simulation analysis

Case Distance Analysis of blast pressure [dB(L)]

(m) Equation (3) Equation (4)
Casel 309 164 147
Case2 309 137 128
Case3 440 123 110
Case4 440 138 125
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Table 2. Case 1, 2 simulation by the blast pressure equation at the A Magazine

Classification Case 1 Case 2
Conditions Blasting on the indicator of the ground Blasting under the earth mou.nd‘ at the ground of its
existing building
Overall

Overall NOISE MAP
dB(L) .

Stereograph

IEEEEEEEEEE!

dB(L)

IEEEEEEEEEE

NOISE MAP

Plane

I EEEEEEEEEEE

Sectional view

0 50
( 0.00,330.53)

350 400
(309.19, 74.27)

Overall
dB(L)

0 50
( 0.00,330.53)

NOISE MAP

350 400
(309.19, 74.27)

Distance 309m

309m

Blast pressure 164dB(L)

137dB(L)
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Table 3. Case 3, 4
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simulation by the blast pressure equation at the A Magazine

Classification Case 3 Case 4
. Blasting under the earth mound considering artifical .
Conditions g g Blasting under the earth mound of the ground
stractures
Overall NOISE MAP Overall NOISE MAP
Stereograph
Plane

R EEE R R R

Sectional view

0 50
( 0.00,330.53)

100

NOISE MAP

350 400
309.19, 74.27)

Distance 309m 440m 309m 440m
Blast pressure 123dB(L) 121dB(L) 140dB(L) 138dB(L)
Table 4. Blast pressure by analysis of each case at the A Magazine
. .. Blast pressure analysis
Applied condition
PP [dB(L)] o
Case - Classification
Earth Blast pressure equation 1
Land Forest Building Slope Distance - -
mound Air blast Analysis
Casel x O x x x 309m 202 164 On grand
Case2 O O x O x 309m 182 137 Under
earth mound
Considering
Case3 O x O O O 309m 182 123 artificial structure
Cased O O x x x 440m 182 138 Under
earth mound
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Fig. 4. Comparison of the blast pressure simulation analysis at the A Magazine.

Table 5. Result and conditions for simulation analysis at the B Magazine

Applied condition Blast pressure analysis [dB(L]
Blast pressure equation (3)
- Classification
Case o Distance Analysis (explosive weight)
Forest | Building Slope (m) Air blast Considering Supposing [ke]
[dB(L)] ground ground
[dB(L)] [dB(L)]
Casel O O O 150 199 140 163 4,000
Case2 O O O 150 201 142 165 7,000
Case3 O O O 150 202 143 167 10,000
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Table 6. Results of simulation by the blast pressure equation 3 at the B Magazine

Classification Results of Case 1 simulation Results of Case 2 simulation Results of Case 3 simulation
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