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ABSTRACT

In Korea, the current noise

impact assessment has not yet considered the vertical noise

propagation property by buildings and other obstacles. And noise control plan has been established

without conducting the economic assessment for the noise control facilities. A noise map is used to

calculate the noise level based on a theoretical formula or an empirical formula, and also predict

the characteristics of vertical propagation by

analyze cost—effect of noise control facilities by consider installation costs.

linking with a geometry data. And It is possible to

In this study, we

addressed the application of noise map for noise impact assessment and cost-effect analysis of

noise control facilities.
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(A) Before noise barrier installation
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(B) After noise barrier installation

Fig. 1 Comparison of vertical noise propagation properties
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Fig. 2 Current noise impact assessment of Korea
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Fig. 4 Site for study
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Fig. 5 Installation locations of noise control facilities
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Table 2 Standard cost per unit :

Noise barrier

25AZETY FAH 7HH g2

height © 4m, width 2m (m®)
e ' gd] O o4/ a3 248 gt 23AZETNE AAY
= > 7 E = - -
Tty oo o LB e gusddn. 29 A dAe szas
al FE&AA PAEE, 2rgeg | o 11,000 2ol A% FH s HFe A ATAFAE A&
Anchor Bolt A | 37 x4 ©.asA) 39,255 -
@ EES };;’,:u] (0.32K) = 33,057 6]'01 7“% ;q @C’“H % ‘{7D ]}é"] %Z]i 0] 3}'0'1
Al gewan [T siez) dehte 2347 4E F444 B5F4L 18
o TR m 4
¥l i B L) 518 stk =W - 9] A7AE Table 107 3 2},
O TEHE o] 3.796
% A m? 309,396
) = A) 3}l & #How dEE AT
Table 3 Installation Cost : Noise barrier =eo 1 dB7§ o) 3 3 ];]‘ —”‘Z—]Eu]o% e *1’11
TevEe | 9oy 4o [ TeE A ENGT [F anme| oo WEAHAE didA e 3EFRe 20084 71F
() (m) (m?) @/md) @) A AEEA-e Fnsac. ' gaxye)
3 1.078 3,234 309,396 || 1,000,707.328 2ERa AU A FEZE Ado] 92d
4 1.078 4,313 309,396 | 1.334.276.438 5 ET 5 a oFTH ol
5 1,078 5,391 309,396 1,667.845.547 e 9] (ﬁ)tdai sgilg}gdc}.
6 1,078 6,469 309.396  |[2.001,414,657
7 1,078 7,547 309.396 || 2.334,983,766
8 1,078 8'62‘5 309'39? 2.668,552,876 Table 10 Research results about
9 1,078 9.703 309.396 |/ 3,002.121,985 economic value conversion of noise
10 1.078 10,781 300,396 | 3.335.601,005
11 1078 11.859 309,396 | 3,669.260,204 T | @74 4% 1 dB(A) ¥l GE F9717 df
12 1.078 12,938 309,396 | 4.002,829.314 9 = (I.‘::ol.lins £8 1dBA) 44 Al 2WAAAY 0.74% e
13 1.078 14,016 309,396 | 4.336,398,423 vans
T A
14 1.078 15.094 309.396 | 4.669,967.533 292l soguel - 1dB(A) % i}
15 1,078 16,172 309,396 | 5.003,536,642 -:-2 ?JE}VP:H 091% L
] % [ Hokanson A 55dB(A) o]F 1dB(A) 45 A
TR 0.4% &
28 1dBQA) 4% Al 1m® %
4 8 AR = 2
Table 4 Standard cost per unit : Noise berm FE7HA 1,284 3he
3 dd= 4% 1dB(A) 4% A FEA 03% &
H5 W o# we | O A
ﬁ;ﬁ\ﬂ S &S 24 8 gug 19 m* 1,366 Table 11 Variation of house price per unit noise level
Table 51 llati C Noise b e . a2
able o lInstallation Cost : Noise berm =
o2 - HARD FEFH
g‘%i YTy vy 3‘?51 ‘Hi % frw_q % FAAZL 1,800,000 9/m 2008 B4 7 7
m | ™ | " wh | @m) (8 a4 A 150 m? Sty BEFYe Ay
1 3 9 1,078 | 6.469 1,366 8,836,353 e 18 3
- 810,000 ¥ Fe717 e 0.3%
2 3 ) 1078 | 12938 || 1366 | 17.672,707 Fazt3 us < FAzE
3 3 9 1,078 | 19406 | 1.366 | 26,509,060
4 3 9 1,078 | 25875 | 1,366 | 35345414 2.5 AuAl

Table 6 Standard cost per unit

Porous asphalt

AxgEg bk ga [ 9
{l};alg ’ﬂi% ' lﬂr_é_'?%aq?‘ Py u}u El%i é m? 18,434
Table 7 Installation Cost : Porous asphalt
ERFEE Yo] | XF=E F ’éﬂ%ﬂf 3 dXul g
(m) (m) [CA/) (%)
1.078 20 18,434 397,437,040

Table 8 Stand

ard cost per unit :

Speed limiter

3k S/W 24 874-& Table 12 2 o}

Z2iE _4:%01]%’-‘1% EU Directive 2003/613/EC

AP ZFxeo XPS 31-133

(# NMPB) & A}%é}%‘xgtﬁ, A22AE AR Y7

SIWe 4&4aZENoIY SoundPLAN (ver. 6.4,
SoundPLAN jit) & AM&3l9 )

Table 12 PC operating systems for study

Noise Prediction S/W o/S
SoundPLAN ver.6.4 Windows XP Home edition

&A1 A4 ' ed | T
7 4 - Fhofel, #2432 LOOP %%
DRULEF] |- 2A0 =Y 4| 25000000
Table 9 Installation Cost : Speed limiter
A 9 dxgst 3 X &
) (¥/d) [€:)]
2 25,000,000 50,000,000

CPU RAM memory
Intel Quad-core Q6600, 2.40GB PPC6400, 4GB
Main Board Graphic Card

ASUS P5K PLC GE Force 8600GT
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Fig. 7 Analysis of noise reduction effect : Noise barrier
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{C} Noise level of building A (D) Noise reduction level of building A

Fig. 8 Analysis of noise reduction effect :

Noise herm
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(A) Noise level of building A

(B) Noise reduction level of building A

Fig. 9 Analysis of noise reduction effect : Porous asphait
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(A) Noise level of building A
Fig.

(B) Noise reduction level of building A

10 Analysis of noise reduction effect : Speed limiter
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(C) Noise level of building A

(D) Noise reduction level of building A

Fig. 11 Analysis of noise reduction effect

: Noise barrier +

Porous asphalt

e = e o v s b 1 toes st )
¢ H
o | ; ;
P : : :
it H el i H
i el : t . . i o
: i H o TP H . '
H » : ; H
; P
’ Coumght () 008 by Yonzes Unwe Ji-Toon KIM & ang-Hyu TARK | Coovright 161 5978, b Yonses Unie -Youns KIM & “ang- Ry TARIL
Carmpt 21 3 75, by Tomscs U, v~ Tom 1M & “mt-lis PARE | Coomunt ) 2018, oy Yomser Unrg r-Voor KM & Sang-Hyo TARS (A) Total noise reduction level (B) Average noise reduction level

Conomight (61 3008 by Yomres U b Yoon KIM & “ang-Kya PARK

Copyright (e} 2% b Yorne Vo Ti-Teon KIH 8§ wa-ftw TARR

(A) Total noise reduction level

(B) Average noise reduction level

Cop gt () 2108, b Yousm Ui, Si-Yoon M 8 wug-K u TARK
e e

Copznught 11l 2998 b. Yougm W, fi-Yors KM 2 g-K. o PARK

(C) Noise level of building A

(D) Noise reduction level of building A

Fig. 13 Analysis of noise reduction effect

: Noise barrier + Porous asphalt + Speed limiter
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(D) Noise reduction levet of building A

Fig. 14 Analysis of noise reduction effect

: Noise berm + Porous asphalt
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{C) Noise level of building A

(D) Noise reduction level of building A

Fig. 12 Analysis of noise reduction effect
: Noise barrier + Speed limiter

-308-

Cormigit ) 28 b: Yousms Unie, J-Yoons KIM 8 =K. AR

Con gl L) 29 B Yorstm Viiow i-Yems KIN & ‘sz o FARK

(C) Noise level of bullding A

(D) Noise reduction level of building A

Fig. 15 Analysis of noise reduction effect

: Noise berm + Speed limiter
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(C) Noisc level of building A (D) Noise reduction level of building A

Fig. 16 Analysis of noise reduction effect
: Noise berm + Porous asphalt + Speed limiter
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Fig. 17 Cost-benefit analysis of noise control facilities
: Noise barrier and Noise berm
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Table 13 Cost-benefit analvsis :

Noise barrier

unit © millionW

. HEE - FEd - T + Aad E2PH
E A ¥39 SEAY N +AEAP NG
¥4 | A3 {CBC( w4 | A [CBC| w4 | 5% |CBC|| wi& 3% | CBC

3m [[Lovl| 3GB] 0.37)j1.39811.061[ 0.76)1.051) 871| L.83[1 1.448} 1.204 .89
4m [[1.334] 532 0.40[1.73211.227| 0.71}11.384|1.039] 0.75] 1.782{ 1.465| 0.82
5m |{1.668| 699| 042012.065}1,395] 0.68[1,718]1.210} 0.70) 2.115| 1.637| 0.77
6m [[2,001{ 863] 0.43||2.399|1,561| 0.65}§2.051}1.378] 0.67|| 2,449 1,807] 0.74
7m [[2.33511.023] 044[2,732|1.722| 0.63}[2.385[1,539] 0.65| 2,782 1.869] 071
8m [[2.660{1.174} 0.44[12.066[1.874] 0.61][2,719{1.693| 0.62f 3,116 2.124 0.68
Sm [[3.002}1.315] 0.44[3,400(2.017| 0.59{|3,052|1,835] 0.60] 3.450| 2.268{ 0.66
10m (13.336]1.445| 0.43][3.733|2.147| 0.58]13.386[1.965] 0.58;( 3.783j 2,399] 0.63
m [[3.560]1.555] 0.43[[4,067]12.268| 0.56(3.710|2.086| 0.55 4.117] 2.520{ 0.61
12m |[4.003}1.678] 0.42(4.400{2,382] 0.54{|4.05312.200] 0.54{ 4.450f 2.634 059
13m [[$.236}1.782| 0.41[[4.73412.486] 0.53)4,38612.303] 0.53| 4.784| 27391 0.57
14m [[4.6570[1.879] 0.40{5.067 2,584 0.51[4.720|2,401] 051)| 5117 2837 0.55
15m ({5.004}1.970| 0.39([5.401{2.676| 0.50{15.054|2.492| 0.49)] 5451| 2928} 054

Table 14 Cost-benefit analysis : Noise berm

unit  millionW

% g E TEE TR+ LEE + Ni g EPY
- Hi g EFY SEAY AA +SEAY N
oig | 2% | cad| w4 | 2% | cBgl w4 | 2% | cBg we | m# | cBC
lm 9 80| Q.01 406) 774} 1.09 591 577} 9.81ff 456 1,002 2.20
2m 18] 203|11.5 415] 897[ 2.14 68} 703|10.3§ 465 1127 242
3m 271 370139 424] 1.064| 2.54 771 873|114 474 1,208 | 2.74
4m 35) 526 14.5 433) 1.222] 2.89 851 1.034]12.1 483 1,459 | 3.02
Table 15 Cost-benefit analysis of noise control facilities
unit © millionW
B 8-% (3m) &9 (5m) $8-5(4m)
TR VEAm) | s RaeEH | r4=dd | +deAd
u & 2,335 1,398 1.384 85
- 1,023 1.061 1,039 1,034
CBC 0.44 0.76 0.75 12.11
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