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Identification and improvement of reflected sound field
under the elevated sections of a freeway
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Abstract: In order to enhance the carrying capacity of Zhongshan freeway, Taiwan had construct elevated freeway
sections from Xizhi to Wugu. Although the project effectively solved the traffic congestions, the bottom portion of the
bridges became noise reflecting surfaces and resulted in a much more severe noise problem. In this paper, the sound
source identification technology using acoustic camera has been used, and the contribution of different sources of
sound has been identified. The result indicates that the reflecting portion of noise is the primary source of the traffic
noise. Based on this result, this paper designed two sound-absorbing devices with different geometry (W and N type)
for bridge bottom surface, and from the test results, it was confirmed that the absorption coefficients for oblique
incidence of these two types of devices are better than the plane surface type. In addition, it is suggested that the sound
source identification technique be used to locate primary noise sources before large-scale noise abatement projects
initiates, and thus optimal noise reduction methods can be proposed, and therefore greatly enhance the benefit of noise
abatement projects.
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Fig.1 Zhongshan freeway and its widening sections
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Fig.2 Insitu photo of this project
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Fig.3 Sound source and its transmission paths
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Fig.4 Acoustic camera
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Table 1 Identification of traffic noise source under bridge
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Fig.6 W-type absorbing device and sound reflection path
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Fig.7 N-type absorbing device and sound reflection path

3 MR R A B s PR AR A

T HTRE AR MRS R EK AR, AR
AR 22, L HACH WA TR A w2,
DA TAE I BA T (3] N 2R Rl e 3 kAT I
BRFE S R RECR AN &=, RAMNE A E A
V] 5 e A HE A B TR A ARV, A S
BULAWTT

ATy ik BB A7 75 48 40 ) AP RS [R] (1) £
FE 0(FEELAG) . 15°(/12)~ 30°(/6). 45°(n/4)%}
) AR R IS 5, FF I 2 e AU & MR
o T AN AATE S i Rk B P AE 5 (U ) S5 W3
s RIS S (EIEF). Ha NGS5
BRI AR, IR R AU RAE fn R (1) S St
75 55 MR 5 TH R () RO TR R RE = b, NI BRI
SRS FR A

W FE, ARTPVEEEARN 3 m FEE E 7 )
MO AT A, AT AS AR BE A, R NS A

JEAE 0°Z A fi BE MBI, P 5N 22 5 KU [ R AR
A EAEB A L, e 0°, 7Y BLAE B RS 3 m
b, Z v AT BAE B RS 2.5 m &b, WENA
AR TN, Y 22 T XA I L DA i
T AFEAECIE 8 FT7R).

SRV A A

RIMET
| A 2 R 2 o R i
=] A o IR, g A R

W T

W AR 2 E A AR R
50 0 1 T R S £ B0 P

B8 AR g™

Fig.8 Instrument configurations of oblique incidence tests
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Fig.9 Oblique incident signal processing method
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Fig.10 Side and sectional drawings of sound-absorbing device
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Fig.11 Tests for absorbing devices
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Fig.12 Comparison of average oblique incidence absorption
coefficients between different sound absorbing panels
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