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FEATURE : Materials for Ships, Buildings and Bridges
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Development and Application of a Low Noise Type Aluminum Roof for

“ Kobe Wing Stadium”

Shinichi Kinoshitall Akio Sugimoto Dr. Toshimitsu Tanakall Toru Hashimurall Masahiro Higashimotod Dr. Kenji lwai

Aluminum roof was planned to be built on the stadium of the large construction with big space because of
aluminum's lightness and high corrosion resistance. However, due to worries concerning low acoustic
transmission loss and too much noise when it rained, a low noise aluminum roof using a high damping resin
and unique structure was researched and developed. This roof has been successfully installed at the newly

completed Kobe Wing Stadium.
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Table 1 Predicted environmental noise in the case of conventional
roof

Environmental standard
for noise O O Laeq (dBA)

Predicted
noise level
Laeq (dBA)

Day Night
Site boundary 52 55 45

O Dwelling area

Relative A-weighted SPLO (dBA)

I I I I
125 250 500 1 000 2 000 4 000
1/1 Octave center frequencyld (Hz)
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Fig. 1 Frequency characteristics of shout of joy in stadium
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Fig. 2 Schematic section of aluminum roof-deck structure
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Fig. 3 Test equipment Photo 1 Test equipment for rainy
for rainy noise noise
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Photo 2 Test specimen in reverberant room to measure acoustic
transmission loss
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Fig. 4 Test piece of roof structure
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Table 2 Roof structures

Case

Case name Structure
No.

Steel t0.6mm

1 Steel

Aluminum t1.0mm

2 Aluminum

Aluminum t1.0mm

Aluminum with / Resin
3 resin (W80mmx 3) W
Aluminum t1.0mm
4 Aluminum with / Resin

resin (W500mm) W
Aluminum t1.0mm

Aluminum t1.0mm

Aluminum with
resin (W660mm)

Resin
Aluminum with

6 resin and steel
(W500mm)

Steel t: 0.6mm Glass fiber
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Fig. 5 Relation of intensity between rain-fall and rainy noise
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Fig. 6 Sound power level of rainy noise
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Fig. 7 Frequency characteristics of rainy noise
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Fig. 8 Relation between resined area and intensity of rainy noise
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Fig. 9 Transmission loss weighted by frequency characteristics of
noise source
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Fig.10 Frequency characteristics of acoustic transmission loss
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Photo. 3 Aluminum roof with resin adopted for *Kobe Wing Stadium"
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