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Prediction of Highway Traffic Noise — Estimation of Sound Power
Level Emitted by Vehicles
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Key Words : Korea Highway(g= 14X 2), Traffic Noise(Z%4S), Sound Power(2339)), Spectrum
(29 E#), Vehicle Type(2£), Road Surface(x9)

ABSTRACT

Precise highway traffic noise simulation and reduction require the accurate data for sound power
levels emitted by vehicles, varied to road surface, traffic speed, vehicle types and makers, different
from countries to countries. In this study, we have elaboratively measured Korea highway traffic noise
and parameters affecting noise levels at the nearside carriageway edge. From numerical simulation
using the measured results for highway traffic noise, we propose not only two correction factors to
enhance the accuracy of Korea highway traffic sound power estimation using ASJ Model-1998 but
also its typical power spectrum according to road surface type. The measured and predicted highway
traffic noise levels using the proposed sound power show little difference within 1 dB.
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Table 1 Classification of vehicle types in ASJ

Model-1998
Type | Specification
- Heavy trucks having three or more
axles and designed for the transpor-
tation of cargo. The gross vehicle
Large weight is greater than 8 ton or the
vehicle cargo capacity is greater than 5 ton.
 Large buses designed for transportation
of 30 or more passengers
- Large special purpose vehicles
- Medium frucks having two axles and
Medium 2000 cc or more displacement
vehicle |* Medium buses designed for transpor-
tation from 11 to 29 passengers
Light + Light trucks having engine displace-
truck ment from 50 cc to 2000 cc
Automobile - Vehicles designed for thg tragsportation
of 10 or less passengers including van

Table 2 A-weighted sound power level Ly,
emitted by a vehicle at the steady-
state speed condition: ASJ Model-1998

Classification| 4 Vehicle types | 2 Vehicle types
Large | 54 41 3010g o V*
vehicle
Medi 932+ 30log , V
edaium
vehicle 515+ 30log 1y V
Light =1 476+ 301og o V
truck 46.7+ 30log 1 V
Automobile | 464+ 30log 4 V

* V' traffic speed (km/h)

g A4S Table 20 Yepligiet ol 225 &
Foll e I A4S R FHAY £
QH| &S 7Y, =8zl Ust AREH TP
0252 HAHo] §EH Aotk AXNE AL z}
F&% Vb 40~140 km/holl ZEZEo] YAF
7ol dg Aot

22 49 ~HEH

ASJ] Model-199891 A= Fpakas wral E4 @ 7
2724 T UgEE AN 98 AF &3

sl o JlAASHER S AFEE] ©
g g8 AL A FAFIE foMe A-7F
=2 SEtB NE S E Ly, (dB ref. 10-12

582 /8tR xS ESesl=2uU/A 128 A 8E, 20024
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SEFEE 94 9 A5
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80 km/h °]3}
AL(f;)= —10log 10[1+( 2000 )2] (2.4)
—2.510g10[m‘]
80 km/h ©]7%
4AL(f;)= —10log 10[“’( 2000 )2] (2.5)
+2.510g10[m]
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Lyar=Lya +1010g (3-84L . (256)
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3600
o o] ARET AN, Ly, o) Bele A (21)e]
A% 23, vE RS 4P A BF FASE
(km/h)olm, N& M 8Y A9 ARG E7
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g A% o AP ¥ A}EM e Bar, 4R
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¥ 52 Fe Table 391 VeERAAT

32 715 Y 2
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CENTER OF THE
NEAR TRAVEL

OBSERVERS
STATION

m
Q& Microphone
FREE OF LARGE
REFLECTING
SURFACE

Fig.1 Site geometry to measure highway traffic
noise

Table 3 Locations for highway traffic noise

measurement
No. | Location (km) S‘{%‘gce Lanes Gr?gj?nt
1 | Kyungbu 2215 | Concrete | 4 1.08
2 | Kyungbu 334.0 | Concrete | 4 0.28
3 | Kyungbu 233.5 | Concrete | 4 0.28
4 | Kyungbu 785 | Asphalt 8 0.70
5 | Kyungbu 3405 | Concrete | 4 464
6 | Honam 14.5 Asphalt 4 0.28
7 | Honam 13.1 Asphalt 4 428
BELSTUSSHE=RE/A 12D A 83F, 200213/583
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Fig.2 Experimental setup to measure highway
traffic noise, flow, and meteorological
condition
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Table 4 Measured sound pressure levels and meteorological conditions

: Wind { Measured sound pressure level -(dBA)
. Temp. |Humidity : 1 . :
Location| Measurement C) (%) | Velocity B Nominal ‘midband frequency(Hz) Tobal
{m/s) 631 125 | 250 1-500 11000 | 2000 | 4000 8000
1 34.0 39 3 NNW |538(626[709|761|818]787|706| 626 | 84.7
2 33.3 40 3.1 NNW [546(636(718|776|828|796|719] 641 | 857
3 13.8 38 2.3 NW |548[623]|706|778|821|787,704]| 621 | 850
1 4 137 39 2.1 NW |5601640|727|777)826|793]713] 635 | 8556
5 295 64 3.0 WNW | 567 1639|743|789(831(7941723| 650 | 86.2
6 22.1 58 0.0 - 54.01633|729]781|823|786|714| 638 | 85.3
7 22.1 58 0.0 - 5351624718 776|818 780|703 | 628 | 84.7
1 337 40 0.0 - 574 (643746796 (835|807 |73.7] 65.6 | 86.9
2 337 40 0.0 - 5531639 |7291786|834[804|731| 646 | 865
3 19.2 38 1.8 ESE | 546 |627|723]766|815(79.1|71.7| 637 | 84.8
- 4 19.5 39 1.8 E 56.1 | 64.1 7371781 |81.71793|725] 65.2 | 85.3
2 5 345 48 2.4 NW |550(629|7271769(833|799|71.7} 641 | 860
6 33.6 50 15 NW |556]635]732]77.7]18361800]720} 64.2 | 86.3
7 13.8 54 1.1 SE 55.7 (639|740 |779|8361804 |72.7| 64.3 | 86,5
8 13.8 56 0.4 N 548 1629|733|770]834]800|718] 635 | 86.1
1 354 38 13 N 51.7 612701 |743 773750680 61.0 | 81.2
2 22.3 53 14 E 531(621|71.0|75.1|786|763]694] 630 | 82.3
3 354 38 1.3 N 51.3[60.5(700|733|765|74.1|67.2| 604 | 80.3
3 4 345 46 1.5 NW [515(603,695|73.0|770|744|668| 59.9 | 805
5 22.3 53 14 E 53.7162.11709|749|782|76.1]693| 63.0 | 82.0
6 25.6 38 31 SSW [ 513|612{703|74.71786|758|684| 610 | 820
1 35.2 30 0.0 - 533621716 |763]784|74.7]|675] 60.7 | 82.1
2 184 64 1.8 N 542162470.1|768179.2|75.7]681] 615 | 827
3 29.9 36 2.7 SW 5301621691747 |776|773|749| 664 | 826
4 4 35.2 24 0.0 - 56.0 {63.7 | 705|764 | 782|755 | 686 | 61.6 | 82.2
5 177 61 3.0 NE 55.0 1634|713 757|792 |768]69.7| 632 | 829
6 35.2 30 0.0 - 5371620693 | 755 | 777739666 | 603 | 81.3
7 177 61 3.0 NE 5571638 716|767 (798 |773]704 | 641 | 835
8 35.2 24 0.0 - 5711637717767 787|760 |69.1| 623 | 82.7
1 33.6 40 1.0 NNE |[586 (6377211777 |8231796|727| 661 | 85
5 2 19.9 76 0.9 NE 58.61629|70.6|764|81.7|79.1|720] 65.0 | 848
3 35.6 43 13 W 564|626 716|774 |828179.4|722| 640 | 85.6
4 184 40 0.0 - 574 (638|747 787843814 |74.2] 645|873
1 37.7 34 2.0 SW |549|626]|70.6]|750]788]764(69.2] 622 | 824
2 377 34 2.0 SW 533622703 |753]|789176.6|695 623 | 825
3 232 35 0.9 NNE |527 (616|688 745|787 763|689 619 | 82.1
6 4 232 35 0.9 NNE |540 (626|704 (754|791 (767|694 | 624 | 827
5 29.3 by 3.0 NE 55.1[61.0]|682|740|782|754|682] 621 | 815
6 29.3 54 3.0 NE 55.1(628|71.0|754|785|755|684] 61.6 | 82.1
7 18.4 60 1.0 NNE |553 6261717 |7571795|768|696| 63.1 | 830
8 18.4 60 1.0 NNE |538|615]|721(76.1]795|768|696| 63.1 | 83.1
1 377 34 1.8 SW |553]602|685|726(768]|734]657]| 61.1 | 80.0
7 2 249 33 1.8 NE 55.1|620|726|762|794|7591675| 59.8 | 829
3 29.1 54 18 NE 5781623686 |732|77.0|73.1]1676| 615 | 80.3
4 19.0 60 0.4 NE 58.11{635|69.8|749 784749689 | 62.7 | 818

586 /et EZets=28/A 128 Al 8%, 20024
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Table 5 Road-gradient effect in dB obtained by
comparison of the measured and the
predicted sound pressure levels using
ASJ Model-1998

Asphalt

Concrete
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1.20
550

2.20
545

1.70
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-0.12
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Table 6 Correction factors in dB to estimate
A-weighted octave band  power
spectrum from A-weighted total sound
power level at the non-sloped highway

250 | 500 {1000|2000 40003000

ASJ
(Unlimited
speed)

-299|-198| -123 -971-172

Asphalt [-279

-299

-199
AR

-119
-126

-6.5]-13.71-20.3
-6.2|-13.8-21.6

Measure-
ment

Concrete

Table 7 Measured factors to derive A—weighted
octave band power spectrum from

A-weighted total sound power level at
the sloped highway

1000 | 2000 | 4000 | 8000
-189
-21.0
-196

-22.2

-12.3
-149
-12.8
-133

-34
-3.3
-32
-2.9

-70
-70

-119
-109
-139
-13.3

Up [-231
Down |-26.2
Up {-266
Down | -29.6

-182
-203
-21.9
-233

Asphalt

-8.1
-84

Concrete
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