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ABSTRACT

This paper presents some advanced and supplemental methods to enhance the accuracy in case of

calculating geometric divergence attenuation, attenuation by multiple screening structures, grcund

attenuation at unflat surfaces of sound during propagation outdoors by the methods specified in ISO
0613-2. Moreover, a calculation method for considering short-term wind effect, spec fied in ASJ
Model-1998, is also introduced. To verify the accuracy of adopted methods, we have carried out
highway traffic noise prediction and measurement at the twelve locations appearing representative
road shapes and structures, such as flat, retained cut, elevated, barrier-constructed roads. From the

results. we have confirmed the predicted results show good correspondence with the measured at
direct. diffracted and reflected sound fields within 30 m from the center of near side lane.
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Table 1 Locations for highway traffic noise

measurement

Location ngxe Lane Type Griagbl?nt Barrier
1 Concrete | 4 Flat 1.08 X
2 Concrete| 4 Flat 0.28 X
3 Concrete| 4 |Retained cut| 1.80 X
4 Concrete| 4 Elevated 0.28 X
5 Asphalt | 4 Bridge 1.31 X
6 Concrete | 4 Flat 140 | Single
7 Concrete| 4 Flat 2,16 Both
8 Asphalt | 8 Flat 2.70 X
9 Concrete| 4 Flat 464 X
10 | Concrete| 4 Flat 2.07 X
11 Asphalt | 4 Flat 2.28 X
12 Asphalt | 4 Flat 4.28 X

Barrier N
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20 { 1.5 >7'v_f)

~— L2 20
4.3|<— _E.s 15

15
GL 31
123 9‘48 =

15 128 5 GL T4 \— GL 0.0
' X
Center of the @“1'
Near Lane

Fig. 5 Receiver positions at the highway with a
noise barrier
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Table 2 Mean and standard deviation of the difference between the measured and the
predicted octave-band sound pressure levels

Position® Statistic Nominal midband frequency(Hz) oversll
osition (dBA) 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | o
Mean 1.16 0.05 003 | -044 { -032 | -030 | -0.06 | 0.75 | -0.31
Asphalt Standard
(48)** anaar
deviation 2.04 141 2.09 154 1.28 152 143 162 1.37
75 m
Mean 0.74 0.34 0.08 | -0.08 | 0.09 0.15 0.34 113 0.09
Co(ncr;ete Standard
95 andart
deviation 1.60 1.36 144 1.07 127 115 127 1.75 112
50 Mean 3.44 198 | -007 | -0.16 | -0.36 | -0.19 | 047 2.88 | -0.05
0 m
(65) Standard
deviation 2.34 1.98 245 | 212 2.32 1.98 3.03 57 1.85
200 Mean 459 | 226 | -1.12 | -083 | -042 | 0.01 0.94 280 | -0.28
0 m
(62) Standard
deviation 246 2.25 260 | 228 | 255 2.65 287 | 441 2.05
*  Horizontal distance from the center of near side lane.
** No. of measured data
85 T T +No.1
= AL = -0.05 - ‘o
3 om = 1.85 o v, N
‘3‘ 75 No. of data = 65 o S o +No.3
% 90"3 ’ ‘ * No.4
E: > No.5
° 65 0 < No.
E Y o No.6
a
a No.7
55
55 65 75 85
Measured SPL (dBA)
(b) d=15m
Fig.7 Cross-sectional noise map for a barrier- 80 . NoA
constructed highway = AL =-0.28
x om = 2.05 cpw = No.2
3 No. of data = 62  No.3
E.‘ o® X % é
270 5 82 % o * No.4
% T emod 3 a A%, & e o No.5
= AL = -0.04 aNo.2 3 @ o2
-] os =1.23 Lol N3 £ 2 L o No.6
2 No. of data = 143 oot i o Nod s ¢
] DI XN o No.6 a No.7
% cﬁfoi.w 3y O N6 60
o & Do o aNoT 60 65 70 75 80
£ gy ro o No B Measured SPL (dBA)
2 50 - N
2 1o (c) d=30 m
:m::; Fig.8 Comparison between the measured and

75
75

80 85
Measured SPL (dBA)

(a) d=75 m or less

#HALSS B =2T/A 129

the predicted overall A-weighted sound
pressure levels for highway traffic noise
( d: Distance from the center of near-
side lane)
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