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3. FAVNFEANE ABALL] Fgo] nX = Gy AL /Fo 7 ste] Haio)
4, BAE 2SHANEL Fhe) A EAFA ARAL iz - FEE AESE AAke] 19 3K
olatd wjE +10dBE, 317 27 6417k o8kl W= +5dBS ffAlZIEA el A gt
5. kAo A Frbolwk A =X (ke B AL A FAZIE)A +10dBS KA E)
6. 2010 129 31U7AA = ubzke] 2 By o)A - &) - ] - A7) - FANEH A Jel
Frhe AHgslE AL e FAMEOl kel FErteluk FA EX (LA S HS Hla A6
Soll wel R FA71FEX)e] +3dBS B A s},
7. 3N FANE F e AGE FFAolw 5BS FA 7] FE o] B}
7k FARA A
. Teay, o ne 239, T2eFSusyy 2 S usd, o e dn, T=Any, o
2 FFEAR RAZAZRE AAA e 50m oo X
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26.2 9= 7€

o= S As H7F 7IE2 1980 ol = mpdo] Hloyt oA F4 52
8¢ 1990t} =014 wl= ANSI 2 ISO°lA A st7] A2 skl wl= &2

Aeleest 9w A 993 (Committee on  Hearing, Bioacoustics and
Biomechanics, CHABA) ©|4+ C-weightings # &3 F-of7t st7 45 #
(C-weighted Day-Night Level, CDNL) 7|2 vldstal o] 7|&& v 5
ANME a2 A E3o] (Army regulation 200-1) Aol o]=x QlvH2), o}z F

AN golahe 2

dlo
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o
>

@

lo

o
=
ok,
o,
S
N
X
>
18
tlo
Lo
=
315
)

I & 67 A8 b5
i 62 - 70 Ao A F e
I > 70 Aol E7}

o771,

CDNL = c-weighted' day—night levels

< = o]3}

> = o4

DNL & Day-Night Level ¢ A= 24 A|7F ot HF 2SS oJustn A7+

|

Wz EAE T oA nE A F3Tel Ao AEe] 28 wF @B
del v AW G T4 150 o weh Astgen IS0 1996-1 o A 4ol

} =5 9

12)US Army Public Health Command (Explosive Ordnance Disposal (EOD) Monitoring Proposal,
8:2010)
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FAkstet,

M

13) U.S. Army Corps of Engineers(Design Guide for the Sustainable Range Program, Environmental
Requirements 4:2007)

14) WHO Guidelines for Community Noise(Table 4.1: Guideline values for community noise in
specific environments. 1999)
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FieldWork : 2H2| =& Lab Work

Dynamic Data Recorder Analyzer H/W Analyzer S/W
Pressure

Explosion —
PCB 106B SONY PC208AX B&K PULSE 3560C  B&K PULSE Labshop
FieldWork : 2H2| =% Lab Work
Analyzer S/W for Sound Level Meter
Explosion -

01dB dBFA.
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SAC AR mrolazEe] A 54 W9l 146dB(°F 400Pa) ©]al 4 A

Aol A ZA Wl 1100w o]l 57.2kPa o]t}

Microphones*

Free-field microphones

Type

Sensitivity
Frequency range

(+ 2 dB)
Dynamic range
Polarization voltage
Qutside diameter
(with protection grid)

40AF/
MCP212

50
3.15-20k

15-146
200
13.2

BT 14.7010[a 2E Apet

40AE/
MCE2i12

50
6.3-20k

15-146
0
13.2

40BF

10- 100k

40-174
200
6.9

40BE

10- 100k

40-168

6.9

—

Al

mV/Pa
Hz

dBre.2x10-2Pa
Vv

mim

Model Number
- ICP® PRESSURE

Performance ENGLISH
Measurement Range(for 2.5V output) 8.3 psi 57.2 kPa
Sensitivity(+ 15 %) 300 mV/psi 43.5 mV/kPa
Maximum Pressure(step) 200 psi 1379 kPa
Maximum Pressure 2 kpsi 13,790 kPa
Resolution 0.1 mpsi 0.00069 kPa [1]
Resonant Frequency 2 60 kHz z 60 kHz
Rise Time 59 psec <9 usec
Low Frequency Response(-5 %) 0.5Hz 0.5 Hz
Non-Linearity <1%FS <1%FS [2]

=
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H
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R
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[Pa] Time(Press) - Input
Working : Input : Input : FFT Analyzer_Press&Mic

NEEIN N
NN i
JAED NG a N

N ] . |
| il |

[Pa] Time(Mic) - Input
Working : Input : Input : FFT Analyzer_Press&Mi

&

300 300
138 139 14 141 1.42[]1.43 144 145 146 147 148 1.36 1.38 L4 1[-;‘]2 144 1.46 148
S,
= = 5
(a) AlZteld 5A4(ESE AA) (b) Algreld 54 (nfo]aRE)
[dB/20.0u Pa] Autospectrum(Press1) - Input2 [dB/20.0u Pa] Autospectrum(Press1) - Inputl

Working : Input : Input : FFT Analyzer_Press&Mic _ Working : Input : Input : CPB Analyzer

AN I
mie

90

s 90
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60 T l
60

50
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T T

20 50 4k

100 200 500 63
[Hz] [Hz]

(c) 9% EA (narrowband £4) (d) F3 54(1/3 Octave band +4])
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I 8 2CHA ZHE| e 8 A2 £F Z1
=43k
L Time
= Dommain Frequency Domain
515 | i Peak |Max Freq Max
stefF W Agl R | 4 Overall
Pressure |(1/1 Oct.)| Level
Ibs ft |ZR/W")| kPa Hz dBLin | dBLin
1-1 403.45 39.37 5.33 71.1 315 141 146
1-1 403.45 364.17 49.28 5.6 16.0 129 132
1-2 817.92 39.37 4.21 164.0 315 146 152
1-2 817.92 364.17 38.94 301 16.0 122 128
2-1 482.81 36.09 4.60 76.9 16.0 147 153
2-1 482.81 49.21 6.27 443 16.0 146 150
2-2 992.08 49.21 493 96.9 o> 169 175
2-3 529.11 49.21 6.08 4.5 16.0 144 148
3-3 615.09 26.25 Y 217.0 16.0 hah 160
3-3 615.09 29.93 3.47 142.0 31.5 133 159
271 574 AFRE ol &t AT Z-H FTHeE kPa o #AE HAES 4
7} UFC Code ¢} #o] Zofefo] sbgto] whuldel M= di434 AAE 2te
Ao vhehgt
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" 1000
n Equation y = a'x*b E Equation = a'x"b
200 - \‘ Adj. R-Square | 0.90342 ] A:J, R-Square yD.gD:MZ
| Value Standard Error 1 Value Standard Error
“ Measured data a 1732.72518 676.79393 ‘i\n Measured data | a 1732.72518 676.79393
© (= Measured data b -1.87235 0.20127 T 1004 B — Measured data_ b -1.87235 0.20127
€ 1504 | L 3 -
e d K1 LRSS
2 \ 2 —~
A \ 2 P
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E; “a 3 - \\\
a 504 %\\ a ] ~
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10 20 30 40 50 3 4 5 6 78910 20 30 40 50
Scaled Distance Z=RMW "(R=ft, W=Ibs) Scaled Distance Z=R/W '*(R=ft, W=Ibs)
Linear Scale Log Scale(X, Y Axis)
O 17, etAE| Z 2F FY Il 2HA
obel 1¥e Ta¥ 4 dFH o] 5 FwAl b Aed TNT FIehe
of JAYH Y AEFAE v RAoz UFC Code ol =74 ZAzghel Hl)
A SAA e Zol A Tk S H4a 1.93E3 Hf, 2 FHd 378E3 Hj t
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[Pa]

Time(Forcel) - Input

Working : Input : Input : FFT Analyzer

[Pa]

Time(Force3) - Input

Working : Input : Input : FFT Analyzer

o ﬂ\
- l
W] ) |
A

0k

0 4 \ NPAIEES 0 'V v o
-20k

-40k:

-4k
-60k:
7.77 7.9 8 8.1 8.2 8.4 8.5 8.6 8.7 8.8

778 779 78 781 7.8[2] 783 784 785 786 787
S.

83
[s]

(a) A17Fel ¥ (2712 -12m)

(b) AlZto] & (FA €] -110m)

[dB/20.0u Pa]

Autospectrum(Forcel) - Inputl

Working : Input : Input : CPB An

lyzer

[dB/20.0u Pa]

Autospectrum(Force3) - Inputl

Working : Input : Input : CPB An

lyzer

150

140

130

120

110
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Time(Forcel) - Input

Working : Input : Input : FFT Analyzer

[Pa]

4

Time(Force3) - Input
Working : Input : Input : FFT Analyzer

3k

1k

W

-3k

-4k

11.96 11.98 12 12.02 12.04 12.06 [1%08 12.1 12,12 12.14 12.16 12.1812.2
S.

12.212.24 12.28 12.32 12.36 124 12.?4] 12.48 12.52 12.56 12.6 12.64 12.68
S.

(a) AlZrel (=712 -12m)

(b) AlZFo] & (A2 -110m)

[dB/20.0u Pa] Autospectrum(Forcel) - Inputl

Working : Input : Input : CPB Analyzer

16 5 250

2 4 8 e !
(c) 1/1 Oct. F¥5 ¥A (2
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[dB/20.0u Pa]

Autospectrum(Force3) - Inputl
Working : Input : Input : CPB Analyzer




[Pa] Time(Force3) - Input [Pa] Time(Forcel) - Input
Working : Input : Input : FFT Analyzer Working : Input : Input : FFT Analyzer
80k
60k
40k
40k
0k
0k
h A . | . e
“ W T
-20k- L) \\J’V
-20k:
-40k:
-40k:
-60k:

2.6

2.7

2.8 29 3
[s]

3.1

272 274 276 278 2.8 282 [2].84 286 2.8 29 292 294
S.

(a) A17Fel ¥ (2712 -11m)

(b) AlZtol = (7] 2] -15m)

[dB/20.0u Pa]

Autospectrum(Force3) - Inputl
Working : Input : Input : CPB Analyzer
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[dB/20.0u Pa]

Autospectrum(Forcel) - Inputl
Working : Input : Input : CPB Analyzer




[Pa] Time(Forcel) - Input [dB/20.0u Pa] Autospectrum(Forcel) - Inputl
Working : Input : Input : FFT Analyzer Working : Input : Input : CPB Analyzer
50k
00k
150k-
100k
50k ]
J |
0
-50k:
110
-100k
100
-150k
90,
1.052 1.054 1.056 1.058 1.06 %?62 1.064 1.066 1.068 1.07 1.072 2 4 8 16 315 G?H ] 125 250 500 1k 2k
S. Z
=z HL2 B
(a) AZFo]H (A2 -15m) (b) 1/1 Oct. T3t =4 (A 2] -15m)
— o = =
ad 22. 22 £g€ag 5Y 2043
[Pa] Time(Forcel) - Input [dB/20.0u Pa] Autospectrum(Forcel) - Inputl
Working : Input : Input : FFT Analyzer Working : Input : Input : CPB Analyzer
u

I 2

NEAY a

[0/
B4l ;

T T
300m 320m 340m  360m 380 "440m  460m 16 315 63 j.'1 2% (500 ik 2%
1Z]

[s]
(a) A17Fe]™ L@.—‘wm) A zFol E (A 8- 15m)

0% 23 27iel Buag 5F F(GS
Ny o
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[Pa] Time(Forcel) - Input [Pa] Time(Force3) - Input
Working : Input : Input : FFT Analyzer Working : Input : Input : FFT Analyzer
o
o0 \
\ e
A
100k-
\N a0k
o l'\.\,v\ (\/V\\M o \\ — J\‘“
-100k: e v
-80k:
-200k:
120k
-300k.
640m  650m 660m 670m  680m [69]0m 700m  710m 720m  730m 740m 640m 660m 680m 700m 7%0]m 740m 760m 780m  800m
S. S.

(a) Aztol = (£712]-8m)

(b) A1zFel=# (721 -9m)

[dB/20.0u Pa]

2

Autospectrum(Forcel) - Inputl
Working : Input : Input : CPB Analyzer

[dB/20.0u Pa]

o)

Autospectrum(Force3) - Inputl
Working : Input : Input : CPB Analyzer

8 16

(c) 1/1 Oct. 3}
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341 &L s A EFGIA

FAe 2 dEe

[‘0

SO-9613 o o 28 % LuelEe 448 59

DATAKUSTIK jil:¢] ®8& A~ZE9 o CADNA-AE &

0?0
ol
R
v
[N
dlo
2
|\
o

A
g &9 datai= 39 FobRF B SA Aol whE kA Za]l 499 7HE A

ARRE 29 A 43] SAR(Z=4.93)= A&ttt CADNA-A = SPL S744, 9%

Ly = L,+10x1g(4m?)+ 10 x lg( 18?%) fffffffffffff (3.1)

Hz 32 63 125 250 500 1000 2000

dBLin 169 164 163 162 ] 59 158 155

15) DATAKUSTIK(CadnaA Version 3.7 Manual, 16.3.2:2007)
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136kg &%el Fw td @ 48 10m AMA Azelda Hu e

64.3kPa, 53}

N

5
e
j
M

138 dBA(rms) ©°]Jt}. 14km YA A HL 484 Pa,

X

7T4dBA(rms) = =4 FHAt}h o)l L A A 972 10m 140 dBA, 1.4km
73dBA ¢} FARS oS A3rt BEsS ®HoErh

M

[Pa] Time(Acc2) - Input [dB/20.0u Pa] Autospectrum(Acc2) - Inputl
Working : Input : Input : FFT Analyzer _ Working : Input : Input : CPB Analyzer
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Impulse Noise Assessment of Dissimilar Metal Cladding Using Blast
Energy For Noise Insulating Structure Design

by Seong-Geun Jeong

Department of Architectural Engineering, Graduate School

Pukyong National University

Abstract

Recently, a specific applied cladding method by rapidly accelerating cladder
metal to the backer(the parent " metal) using explosive ~energy enables each
dissimilar metals welds overall surface. For its such chemical. and physical
advantage, It is used to the specific commercial and military purpose and domestic
technical development is in progress recently. But The. noise from blast' has been
provoking a complaints from the neighboring residents. So the necessity of blast
noise assessment is raised prior to the explosion resistive and sound insulating

structure design.

The scope of this study includes noise assessment by simulation; repetitive site
measurement of impulsive sound-of detonating more than 20kg of TNT-equivalent
explosives and proposal of sound insulation design. The measurement configurated
as 3 steps. The 1st step is test blast to determine the close measurement range
and methode of 2nd step. The 2nd step is close blast test to determine blast
sound source and the 3rd step is actual place blast measurement to obtain actual

community noise countermeasure design.
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According to those assessment described above, corrected noise prediction method
of USBM equation suggested by National Environmental Dispute Resolution
Commission, a government-affiliated organization of Korea, is not applicable to the
studied type of impulse noise. If the sound source is properly determined, a
general outdoor noise simulation software adopting ISO 9613 noise propagation
calculation method is applicable to the impulsive sound prediction for community
noise assessment. The time duration characteristics is similar to the that of
impulsive sound described in ISO 10843. The dynamic pressure of blast is
proportional to the distance from explosives and inversed cube root of explosive
mass. The sound insulation design should focusd on the 16 Hz and 31.5 Hz, the

measured peak frequency of explosion.

The suggested future study _subject based on this study is defining the
characteristics of semi-confined blast, development of . low-frequency impulsive
sound measurement and evaluation . method and effective insulation of

low—frequency impulsive sound including 16Hz and 31.5.Hz frequency range.
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