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Noise Reduction Analysis of Permeable Asphalt Concrete Using
Impedance Tube and Noise Propagation Prediction Program*

Yoon-Shin Bae** - Sung-Ho Mun*** - Dae-Seung Cho****
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ABSTRACT : This study investigates the permeable asphalt concrete(PAC) pavement, based on the
testing measurements of absorption coefficients through an impedance tube to assess noise reduction
characteristics as well as the field measurements of pass-by and NCPX(Noble Close Proximity).
It is clearly shown that an noise attenuation of sound wave energy is achieved, depending on the
air void content and PAC pavement thickness. The sound absorption characteristics of PAC shows
the dependancy on air void percentage as well as PAC thickness. In addition, traffic noise
measurements taken from PAC pavements in the field are compared to those taken from dense-graded
asphalt concrete(DGAC), using a noise propagation prediction program, which is called KRON
(Korea Road Traffic Noise). Furthermore, a measuring technique for tire-pavement interaction noise
that uses a NCPX method was used in order to perform noise evaluation in this study.

Key Words : permeable asphalt concrete, pass-by test, NCPX, dense-graded asphalt concrete

*

o] Ate AMgder|etsy W SedTy ()AL R FYH Ak

A7 kA AT HA1L9 A (Associate Research Fellow, Department of Safety and Environment Research, Seoul
Institute)

Agel7)etstn AAAAE TR Y8 204 ( Assistant Professor, Department of Civil Engineering, Seoul National University
of Science & Technology), WAIAAHE-mail: smun@seoultech.ackr, Tel: 02-970-9014)

ik sk 2 A8 -8t w9 (Professor, Department of Naval Architecture and Ocean Engineering, Pusan National University)

*

*

kg

*



194 MEzAldT HM143 15 2013. 3

I. ME

WAl ol AEE ¥ ZH(permeable  asphalt
pavement)< 7159 dub UYE ¥ (dense
graded asphalt pavement)ell H|&] =@ 2] w4
7b sl Aas a3 2 A o xR

o oI WS Hasjels /15H9 HelA 4

P

o) 9 EACE FeiA ekl 9, 2012)
o) 58 71542 FHS BEA7]7] el
Ak ol 2PEAME FFEo] 5% o5z HE
AAE Sl 2R 19~2%7K 338
S Fo ALANNE (E D3t 2ol ey £
32 Agstel sick

(E 1) U= MBA| 15 TH0| AITEE
(olaset 91, 2012)

2006
o™

H = A

2007 | 2008 | 2009 | 2010

A7 (m) | 71,471 |12,288| 11,977 | 16,874 | 21,358 | 8,974

W3 (a) | 12,465 | 2,339 | 2,345 | 2,588 | 3,603 | 1,540

AENANNE GE D3} 2ol w5y T3
20090l ol =43 olF+ 2009 OECD =
7 AEALE] B A R S A 2F
Zol7) 913 B 7T Yiek T,

S3te] 2010dell=

b1
iy
O‘-m HH
b
o
e
i
rg
(o
o
U

o N
o2
QL
fd
s
o
=
>
i\
o2
ot
=
o
iy
o,
o
<{

g ZL7ko] H&= ISO 9613-2(1996) < o
=4 (Impedance Tube)E ©|

3 ARAY Y % AD B, AP 54
ksl o

ISO 9613-2(1996) ol A=
A8 3d AR o] £l AgHE
SEH =Y 57 S e vt 2

=

Ir
ki
fit
kBl
off
b
dlo
o

ro

o] 244

o

LfT: LWJ'_DIi A(lil‘ - Aulm - Agr - Abav‘ - Amisa (]‘)

1714,

. [
Ly EaSc

Y (dB ref=10"2 W)

D, ¢ 2] ARG directivity index)

Ay 71318 St a3l ojgh 7H4
Ay © 37 T2l 3 7] a3}
A, AR o7 4 &

Ay, - A 3 =3
At 7TEF 23

|

(

o

r
N e

o
jm
Ly 7% 259 (image source) S 23]

Zte] 2o el el SAF9k 63Hz 8 8kHz
7R 9] 1-LEHE wlEd 7} S9ks AR E &
Tt 2ol ARt
n 8
LAT: 1010g E 100'1{(L/7'),,+(A/)/} (2)



o714,
no AN AL9E TP LYo
B FEHoR Adse 29 At
AR N
j o FAFEE 63 HzHE 8kiz 7442
1-SEE WEE el A5
Ap @ ®F AR AIF(dB)

HLT)L 3EZANA A

L (LT)= L= G,y (3)

2 At o71A, G, & 717k tigh ol
A B FHEE AV A 7R Bkl

L 718k3hy 24 &vt

EER Arg g2 ] °
o Ry 5 vy JAlste] 7)sket4
A

&3 4,5 A (4) 9 o] gt
Ay, =20log(r) +11 (4)
871 AR

£2 37)9] 28] )4 0| 4E AN 3
17} AT

i
o
b
fu
o
)
ofo
s
o,
o
M

-?{_A‘
it

Qe 7k4] E 3ol 2lo] 7k SERE W= T
#H= IS0 9613-2(1996) o] ol The:

=
&gl e 37 2 BHS At

)

i

e B RUITNITY ) B ol R I B
A= BOSOTS 1841071 o || o 1 (5)
—2239.1 7\
x 0.01275exp( = ) foo+

7 ¢ fr()
—3352.0 A

+0.1068exp( . ) vt

T Jra fon

ol 71A,

fio= ﬁ(24+4o4 x10'%

0.02+h )
0.391+h

P,
N R e e . [T, H
fonv= », \E[9+Z80hexp{ 4.170( T 1)

D, .
h=h, Llo(
Pa

1 1.261
= 6.8346(m) +4.6151
p, =101.325kPa
7,=293.15°K (6)

= W71g(kPa), T& WIRE(°K),
(%)=, f, = SEE WES T
]

3. AW 4l &

ISO 9613-2(1996)NAE 28 vt Y&
(I Dol B9 npe} o] 289 99, 544
o 137 Yo TR, o, ag
k ‘ Z7

T
g
[

2 058, Aue o

off 18 rH o2 o o2
8
ol
> I
2] Fl“n;
o T
[

8 1'01'
=
5
8 ofn
g 2
5 2
s 2
g X
%‘ rir
dlo
,9; ol
ok
G _1124:
2 o
i

s
%2,
rr
D)
rg
rlo
dlo
o
o

Ay
o
it

T
[
v
Mo
>



=i}

s, r B

J

H

512

I3

2 (7)ol ekl 4 . B.C

1

CEEEEELIEE RS E s

o 2 (8)] h

196 MSTAIIT M4 AH15 2013 3
(acoustically soft ground)
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