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Development of Highly Effective Sound Absorbing Panel for

the Underside of Elevated Roads

Dr. Toshimitsu Tanakal Rie Sugimoto Shinichi Kinoshitall Nobuteru Hayashi(l Toshio Yoshimural Dr. Kenji Iwai

Highly effective sound absorbing panels for the underside of elevated roads were developed. The panel's
multi-layered structure of glass wool, air, thin film, perforated facing and the extruded aluminum frame
with vibration damping resin was acoustically optimized through boundary element analysis and the one-
dimensional transfer matrix method. Over 10 dB of sound reduction for solid borne noise and a 0.93 oblique

incidence sound absorption coefficient were achieved
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Fig. 1 Sound absorbing panel under the elevated road
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Fig. 2 Full-sized model of elevated road in large hemi-anechoic
room and measuring point of noise
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Fig. 3 Experimental results of attenuation for solid borne noise
from elevated road by setting sound absorbing panel
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Table 1 Estimated amount of attenuation for solid borne noise
from elevated road by running car after setting sound
absorbing panel

Relative Noise Level dB] AD

Overtaking Lane Traffic Lane

Without Panel —1.3 0.0
With Panel —13.9 —11.8
Attenuation 12.6 11.8
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Fig. 4 Comparison between sound field around elevated road
with/without sound absorption
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Fig. 5 Measurement system for oblique incidence sound
absorption coefficient
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Fig. 6 Transient responses measured for oblique incidence
sound absorption coefficient
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Fig. 7 Comparison between computed results and experimental

results of oblique incidence sound absorption coefficient
of glass wool layer
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Fig. 8 Difference of computed oblique incidence sound
absorption coefficients owing to shape of panels

goooboooboobooboboobooboboobdg
goobbbooooooooogoobobbooomod
goooboooboobooboboobooboboobdg
goooboooboobooboboobooboboobdg
goooboooboobooobobuoobooboboobdg
gooogao
3B UOOOOODOO

gobodbobooboobobooboobobooon
gooboooboobooobboobooboboobg
goboooooooboboboooogobboobog
gogoobboooboooboobuoboboobog
gz20000booboobobooboobboooobga

Frame of Extruded Shaped Aluminum

Air Layer 0 O

Glass Wool Layer 0 O

Air Layer 0 O

Perforated Facing and Glass Cloth PVF Film

090 0000000000
Fig. 9 Sectional view of basic structure of sound absorbing panel
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wool layers
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Photo 1 Developed sound absorbing panel for elevated road
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Photo 2 View of measurement of oblique incidence sound
absorption coefficient
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Fig. 12 Measured oblique incidence sound absorption coefficient
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Photo 4 Sound absorbing panel set under railroad bridge
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