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Development and Verification of Prediction Model for Road Traffic Noise in the
Apartment Complex

Nae-Hyun Lee - Woo-Young Sun* - I-Hyoung Cho T**

Korea Environmental Technology Consulting Hotline - *Department of Environmental Engineering, Kon-kuk University

**New Town Development Division, Gyeonggi Innovation Corporation

ABSTRACT : 10 sites in building development areas were selected and the noise level were measured by the apartment floors of apart-
ment complex. With the fitted regression analysis, the distribution ratio(Rz) and correction coefficient(r) was 25%(0.5) in the NIER('87)
and 7.5%(0.274) in the NIER('99), respectively. The measured values of the noise level on the seventh floor of complex did not show a
good agreement with the predicted noise level in the NIER('87, '99) formula. However, the developed formula demonstrated that the
measured values were reasonably close to the predicted values, indicating the validity and adequacy of the predicted models with the
fitted vs residual analysis in the 95% of confidence interval and 95% of predict interval. The results suggested that application of this
development model obtained by the results according to the apartment floor can be improved in road traffic noise.

Key Words : Road Traffic Noise, NIER('87, '99), Distribution Ratio(R2), Correction Coefficient, Developed Formula
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Table 1. Subject of survey

Table 2. Contents of survey
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Notes : Distance 1 : From roadway(traveled way) edge to apartment
Distance 2 : From roadway(traveled way) center to apartment
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Table 3. The theory equation for prediction setup

Basic theory Theory equation
Sound intensity(I) & P 5
Sound pressure (P) 1= Tpe [W7m?] )
Reference sound intensity P )
(10-12 W/mz) 1) I, _ p (W/m?] (2)
7
Sound intensity level | SIL = 10 IOg(T)dB (3)
P
Sound pressure level | SPL = 20 log( P )dB “)

Table 4. Assumption condition and theory equation for predic-
tion setup

Basic theory Theory equation

Equivalent continuous sound pressure
level per hour according to the |Z,,,,= Clog@ %)
change of traffic volume

Equivalent continuous sound pressure
level per hour according to the L=
change of the average vehicle speed

ClogV (6)

Equivalent continuous sound

L = 201 X 7
pressure level by Eq (4) eq.1h os(@<¥V) ()

The equation shows the emission of OxV
sound from the road width in the | Z,, ,, = 20log( ) ®
centerline to the sound intensity

* Q: Equivalent traffic volume in vehicles per hour
V: the average vehicle speed, L: The roadway of road width

Qv __ 20log[@Vy

L»ZOIOQ(QLl)

Actual road Assumedroad  Assumed land
Fig. 1. The concept of noise emission level,
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Table 5. Comparison of NIER('99) formula and development

Table 6. Basic statistics analysis by the apartment floor

Floor| Data source Basic statistics analysis

formula('05)
The Item NIER(99) formula” Development formula
Noise
Emission |8.55 - log(Q - V/ £ )+36.3 0 - log(Q - V/L)
Level
Traffic | Light vehicle + [10xHeavy [Light + Medium + Heavy +
Quantity(Q) vehicle], (vehicle/hr) Motoreycle (vehicle/hr)
Car Speed | Average vehicle speed, |Traveling average vehicle
\2 (km/hr) speed (km/hr)
Distance to the end of road
Distance in traveling centerline + .
(#,L) |Distance to the standard 10m Road widih
position in the end of road
Distance
. . . +
Attenuation 1-logra 0 - log [(L/2+d)/(L/2)]
Distance ratio until expect Dl.st.ance ratio Lfnm expect
. .. position located in the road-
Distance | position located more than . terline fo dist
Ratio (ra) | 10m distant from the road way cenlerhne fo distance
. from a roadway centerline
end to standard 10m distance
to the end of road
Simulated Geometrical average Road centerli
Center-Line [D = (D, x D™ ad centerime

C : Coefficient
(Considering 0~2 value
according to vehicle
volume

Correction
Factor

AF + AD
Correction coefficient
according to apartment

floor and construction type

* Development formula('05): 20053 7§
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A4 92 S 4

# gl

ol

N(48), M(64.85), S(3.22), Min(55.3), Max(69.5)
N(48), M(65.67), S(4.43), Min(50.3), Max(72.8)
N(40), M(68.38), $(2.20), Min(55.3), Max(72.4)
N(40), M(67.20), S(3.14), Min(64.1), Max(72.8)

Measured
Predicted
Measured
Predicted
Measured
Predicted

1

N(49), M(69.26), $(2.10), Min(65.2), Max(72.8)
N(49), M(67.66),

5(3.10), Min(63.1), Max(72.8)

Measured |N(53), M(67.36), S(2.61), Min(59.2), Max(72.3)

10 Predicted |N(53), M(67.04), S(3.93), Min(53.0), Max(72.8)
13 Measured |N(27), M(66.23), S(2.97), Min(58.7), Max(73.2)
Predicted |N(27), M(68.19), S(4.84), Min(53.0), Max(71.6)
5 Measured |N(23), M(67.10), S(2.42), Min(58.5), Max(71.3)
Predicted |N(23), M(66.22), S(3.35), Min(54.0), Max(71.5)

Notes : N : sample, M : mean, S :std. d, Min : minimum, Max : maximum

Table 7. Regression analysis and a correlation coefficient by
the apartment floor

Floor Regression equation r
1 y = 3.0175 + 0.9662x 0.70
3 y = 11999 - 1.1581x 0.80
5 y = -16.538 + 1.2157x 0.82
7 y = -5.0298 + 1.0583x 0.97
10 y = -19.663 + 1.2873x 0.86
13 y = -27.986 + 1.4220x 0.86
15 y = -7.8878 + 1.1052x 0.80
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Fig. 3. The fitted line plot of the measured data and predicted data through the regression analysis in the development model.

M AEA S AFEAILEE, AL
23
)

= . ol $HE &
TG A g8l AFAE ge A ok Fig 4~

59 AAIE Yk Fig. 5(a)& NIER ‘878 Ho & 95% AT
ZHCI : confidence interval)¥} ol Z+57HPI: predict interval)

ety 2otaX) 28 1%, 20061 19



2 oE - 499 - 2UY

of W2 Ay Y=23.61+0717X, 71A&R) =25%S Z=
AFHYANEL AYh Fig. 5(b)= NIER ‘99 4oz w3t
95% A1=]F7HCI : confidence interval)s} o &F7HPI : predict
interval)o] W& 3A4 Y=46.71+03227X, 7] &R)=
7.5%% Zre AFYALES Ao Fig S 2 (b9 2=
B NIER 88'd 2o] 993 2Bt} < 4u) 7l7to] A Ao]
2ojAe EdHE A& F UJUL Fig. 39 £ Ay 734
YT 2H0R 28T A sio] FPRZHFANIER)
8 719&3 FRATH Bok 433 2 AP L BTk
Fig. 5(a)~(b)= SR 2A742] 88d 2 ‘99d o] ot
A g 2z 2B ZE AR Th Fig. S@)~(b)E
FE 88 I ‘99 Ao g RS0l 0FHe] AYGEHA
014 AT 0oA H BojA Qe H(So)A) 2 Y
2 w2} F7FsEAY Zadhe A4 5ol 473 ExH]
= Ae Y T F 3tk ole 24P o] 4FA

ool tig AgEst 433 EAsE Aee g
T Utk & 3FY AN FUFoz B Ao u
% 1A UFE AT 5 YU Y7 A=
w954 5 FETFHAPD A& 4 =

4

gyl e "olA, 53 wFYs
o NEF W TP ZAG BE Aol

JErlE 59 EAHe] B,

18
=2
)
oo
et
o
L 4o
2
Mt

)

76
74
2 721
o
© 704
s
S 68+
o
D
5 66
w
(]
@ B4
=
62+
804
r T T T T
57.0 585 60.0 61.5 63.0 64.5
Predicted data, dB(A)
(a) NIER, '87
76
74+
724
<
S 704
g
o
© 681
=
@
2 661
@D
=
644
62
601

T T T T
61 62 63 64 65 66 67 68 89 70
Predicted data, dB{A)

(b) NIER, '99
Fig. 4. The fitted line plot of the measured data and predic-
ted data through the regression analysis in NIER('87)
and NIER('99).

I. of KSEE / Vol. 28, No. 1, January, 2006

5
. Cd
4 P
3 ¢ ® .
.
— 21
< .
g .
= . .
.g 0 hd 1 * [ 3
H L [ X4
< 4 .
4 A . Ko
2 . . 'o o .
[}
3 t e
.
4_ T T T T T T
65 66 67 68 69 70
Fitted value, dB(A)
() NIER '87
5 F 4 (34
*
4 . ¢« °®
31 °
= 29
o
° . .
=
2 ) . .
& . .
p ° * hd ° )
i * . - . hod R
. .
24 . b .
LI W4
31 *
.4-1 T T T T T
66.5 67.0 67.5 68.0 68.5 69.0
Fitted value, dB(A)
(b) NIER '99

Fig. 5. The residuals plot versus the fitted values in NIER('87)
and NIER('99).

XIS 7IZ2 8t JHLAID} 2RISHTISIRIAINER)
[=1]

FollA AR E vgoz 2 AT SHAFTSES
(NIER)& vlm £43}7] fgt 2T Fig. 79 AAHIAh
TG AERG 7 AFA] Alold] o9 & ARE RPAT
(Correction coefficient)E o]-&3te] o &Xd| g AHAH L
Fig. 6(b)~(c)°ll Webl ATt Tig. 6(a)x A&3HA), 87d =
34 A 2A(NIER)(B), 993 =54 873 #8H9 2/(NIER)(C),
azja & D) g FIHinterval) 2 ZE F5

A E9 B, AT 9 HolHY 4 X9 HEA
A A4t Fig. 6(a)¢] ZHAZFE HAEX(A)Y Hol
C, DR A3 A7 A2 AAA Fsiet AT
AZAD)e FIEAFFHEELAB, OE: AE2)(A) &
3] AT BdF dolEd dd A MBEHE BT
St Fig. 6(b)= A&3dl W & d&49 BPAFE
o] §3tal o] FE HolX 9 T EXFHE A
A8 SRR 2 LA BAAT 08 FHLE 29
A 128 BEEE Al 2A &3 o] AgsA o
Ashz 3719 o] EATS E1E & ANt 2 F¥
BB ASFAANIER)S) A9 87d 42 BAATI 08 F4
02 2014 +1174R eE22ow WA EXEHIon 994
E 4208 SHLE F - £ A +72 §A £X8ES
A ¥ 5 YAk ol THIFHANYANIER) BF 43

Rl ooft rfr B omo DY



3 Azgo] dolA ®BAo] dasiy F 4 EF tE ¢4
9 RAASF BEE Vel o344 i AwEQ 2o
Zag Aoz #odth Fig 6(c)2 EAASGE Higo=
92 Fig. 6(b)a} 2ol A A5 Yetgth & A4
dolele] FURE FUOZ 3 box Bzt BFASF 0 7t
T 2ATE FYHA

Fig. 69 Z%2RY 7|&9 FAITE/NA] 3559 o
SEEEE G A 2 AHEEAY SH 8 He
YANIER)2 ALY, e 9 BYASFE wgez

(R,

65

dB(A)

644

631

1T

A B8 C [}
(@
New
L3
®
£
L4 ®
® & * @
® 8 80 0B
I IEE XA X ER)
NIER(B7)
®
L& ® ° L4
([ A EEEEEEEEEEEERENR) o
NIER(99)
L 4 L. ® & & 4
[ ] Q?QOO? .0?000? 0?00 . .
4 2 0 2 4 8 10
Correction coefficient
(b)
12.5
10.04
e 7.5+
@
K
@ 5.0
(=3
<
(=
2 254
(3]
4
8 0.0
2.51
_5'0— T T T
New NIER(87) NIER(99)

(©
Fig. 6. The comparison of interval graph (a), dot plot (b) and
box plot (c¢) in NIER('87), NIER('99) and develop-
ment model('05) with the correction coefficient on the

basis of a measured data

SHEUANN ERTELS A5 A Y A5 T
QAR AT 4B AZeFE WL Y

[STa-)
2 M
30 bl
LEY L
O
e 4N rE
o B o
==
1z ofi
A
=

H
ock
mfc; r
=
rTr
rO
by
o
4
e
<l
£
>
Ay
Y
x
&2
[
B
1o
fo e

>

o
jur)
ofN
%
i
B
rir
v
dlo
o
e
)

1) B R o8 olgE &8 AT dg A5z
719&R®RHT FAAFNE ol gste] AT A9 |
2744 12@=0.7), 3Z2¢=08), 520=082), 7&(r=
102(r=0.86), 133(r=0.86), 15=(r=0.80) 5 m$ &< 4
HAARZZ VeElgTh

2) B8 0% 73404 4
2 95% JZJ7rA AHE
ok

3) B AEd F5Fd 7532 fdeE IYREASINIER)
‘87d, 999 A& AL °ﬂéé]—% Bt 279 SH84
FELYANIER) 879 2 99l 7]d&R)F 4 A%
7} 879 AollA 25%(0.5), 99 Ao A 7.5%(0.27)2A v
¢ g AP E vER.

e

gt

LoolE, “EEFUY E2aEAg A5Y ] BE A

D AR D ER0000)

19T, oA BRLeY SHEA Ju
HARAATA, 13(2), 23~43(1994).

3. BA%, FLVARAEPAAY BERB2005).

4. o), wdE, A9, “HEIFRP EEUELLAS
of B S AT AFVALIRIIASIA, 109), 297~
304(2001).

5. AT, “ERRELRLY AR AL B AT o
g st u}/\}a_‘.;q =5 (1997)

N
Bl ooy
oY
4
(o3

6. Aok, “AF WIRANY E2RFELS A5 D Bl
B A7 AU A =R(1995).
7. 205, BA%, AUE, 04, YHE, AEER WF
0

oz - AT WA, FRLLAEBRIA, 120),
236~242(2002).

8. 0%, 249, A0%, 239, AL, “AEEZ AT
2% AZ-ABR FP28) SRAYAD B FRA
%{15494 2, 12(8), 581~588(2002).

9. ZRIFAATY, TEALEIS(),(1999).

Lo 2 3 oke|X] 283 1%, 20063 1



