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An Empirical Study of Soundproof
wall with Reduced Wind Load
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Abstract Traffic volume has been greatly increasing due to urban development and the improvement of living
standards, and many complaints are being raised due to the increasing road noise. As a countermeasure against these
problems, highly soundproof walls are installed on the sides of roads. However, the ability to bear wind loads is a
major design requirement for soundproof walls, which contributes to the exponential increases in construction costs
and restricts the height of the walls. The aim of this study is to improve the performance of soundproof walls and
to dramatically reduce wind loads while maintaining excellent price competitiveness. Based on Helmholz's resonator
theory, a new concept is proposed for a ventilation-type soundproofing plate that can pass through a fluid like air
and reduce noise. A full-scale metal soundproofing plate was produced to satisfy the quality standards of highways
by conducting a sound-pressure transmission-loss test, wind tunnel test, and material quality test. To verify the
reliability, the wall was manufactured and installed, and the sound insulation effect was examined by measuring the
noise over time. In the future, ventilated soundproof walls on roads could create a pleasant living environment due
to the high noise-insulation effect.
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Fig. 2. Frequency setup formal theory[1]
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Fig. 1. Air Transparent Soundproof Wall
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Fig. 3. Air Model Wind Tunnel Test[1]
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Fig. 4. Wind Tunnel Test Results Graph[1]

Table 1. Results of slit model experiments

Wind Velocity Experiment -
(m's) Basic | Ventilated ;’egti‘flg::r
8m/s 25.78 17.27 15.54
10m/s 39.74 27.8 25.21
Ratio 8m/s - 33% 40%
10m/s - 30% 37%
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Table 2. Quality Standard for Highway Materials[8]

Test Item Unit Quality Criteria
Transmission i 500Hz Above 25
Loss 1000Hz Above 30
Elastic
Allowable displacement Below 50
Displacement | mn -
Test Residual Below L/500
displacement
Do not allow the impact source to
penetrate the soundproof wall or damage
Impact test the sound absorbing material inside the
P soundproof wall, Allows minor cracks at
levels that do not cause structural
performance problems.
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Fig. 5. Transmissive Loss Sound Pressure Test[1]
Sound Insulation Performance criteria[1]
(500Hz : 25dB, 1,000Hz : 30dB)

Table 3. Material quality test results[1]

Test Item Unit Quality Criteria
500Hz 252 |OK
Transmission Loss dB
1000Hz 30.7 [OK
Elasti
Allowable | ashe 191 |0K
. displacement
Displacement Test i Residual
(Load displacement Test) . esidua 0.3 OK
displacement
Impact test - Clear 0K
Weight kg 99.9 0.K
Thickness nm 250 O.K
2.3 WST SF DU Zut 24
Y o= BUHPS 98 <3715 00A] 00E A2
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