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Abstract: To address the inadequate performance of traditional sound barriers, two bionic sound barrier
panels were designed based on the armadillo shell and honeycomb structure as prototypes. The performance
of these panels was studied and analyzed through simulation and validated by field testing. The results
indicate that the sound insulation performance of the bionic sound barrier panels significantly surpasses that
of traditional steel panels. Specifically, the sound insulation of the bionic armadillo shell sound barrier panel
reaches 37.711 dB, an increase of 38.1% . Furthermore, in this paper a parametric design was conducted on

the height of the protrusions and the overall thickness of the bionic sound barrier panels. Field tests date
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show that the insertion loss of the bionic sound barrier is 23.3 dB, which is an improvement of 50.3% over

traditional sound barriers. This design achieves a balance between sound insulation performance,

mechanical performance, and cost, providing a new design concept and research method for highway sound

barrier panels.

Key words: engineering bionics; expressway; sound barrier; noise reduction performance; finite element

simulation; insertion loss
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Fig. 1 Bionic sound barrier plate design
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Fig. 2 Design parameters of bionic sound barrier
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Fig. 3 Simulation design of bionic sound barrier panels
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Fig. 5 Comparison of cell and sound insulation performance of bionic sound barrier panels
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Fig.8 Comparison of structural strength parameters of bionic sound barrier panels
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Table 2 Surfaces normal deflection and maximum

stress of different thickness

Z=50mm Z=40mm Z=50mm Z=40 mm

W /Pa  THEZSE WAL RKRNH/ EKRR A/
B£/mm B£/mm MPa MPa
P,=500 0.289 1 1.411 4.019 5.357
P,=750 0.432 2.352 6.013 18.210
P,=1250  0.723 4.711 10.050 30.350
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Fig. 9 Schematic diagram of the structure installation

of the bionic sound barrier plate
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Fig. 10 On-site installation of the bionic sound barrier

panels structure by workers
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Fig. 11 On-site detection of sound pressure level of
sound barrier insertion loss on expressways
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Table 3 Detection of insertion loss of expressway

sound barriers dB

el ZH% 2 W2 ZHER BRI AR

B R
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% 7 5
e Gt ve Ly

I 92.1 75.6 96.5 64.5 15.5
1% 7 Bt B
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