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Optimal Design of Straight Noise Barriers
Using Genetic Algorithm
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ABSTRACT

A successful design approach for noise barriers should be multidisciplinary because noise
reduction goals influence both acoustical and non-acoustical considerations, such as
maintenance, safety, physical construction, cost, and visual impact. These various barrier
design options are closely related with barrier dimensions. In this study, we have proposed
an optimal design method of straight noise barriers using genetic algorithm, providing a
barrier having the smallest dimension and achieving the specified noise reduction at a
receiver region exposed to the industry and traffic noise, to help a successful barrier design.
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Fig. 1 Barrier having screening effect
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Fig. 2 Variables to design an optimal barrier
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Table 1. Sound power level Ly of a point source

(unit: dBA)
Hz | 63| 125 | 250 | 500 | 1k | % | 4k | 8k | overall
Ly| 74| 8 | 93| 9% [100(9|94|8 | 14

barrier

S source
R : receiver

Fig. 4 A barrier optimization problem: single
source, single receiver
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Table 2 Optimized barrier size:
single receiver

Single source,

xr(m)| xg(m) | xg(m)| Area( m?)
Case Al 20 20 16 6.40
Case Bl 23 22 15 6.75

Table 3 A-weighted SPL at the receiver with and
without the optimal barrier

(unit : dBA)
Freq. | Without | Optimally designed barrier
(Hz) | barrier Case A Case B
63 19.7 19.7 19.7
125 39.8 H5 35.1
250 56.3 50.3 50.2
500 66.7 8.7 58.6
1000 718 61.6 6L.7
2000 71.0 582 58.4
4000 66.7 511 51.4
8000 56.9 385 389
Overall 75.8 64.3 65.0
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Table 4 Optimized barrier size: Multi- sources,
single receiver

xr(m) | xg(m) | xx(m)| Area( m?)
Case A| 128 128 24 61.44
Case B| 16.0 16.0 20 64.00
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Table 5. Receiver noise levels propagated from

he five point sources before barrier

ionstruction
(unit: dBA)

R, R, R, R,
S 71.2 66.5 68.7 64.0

S, 69.5 67.1 70.7 65.6

S; 675 67.5 7.7 675

S, 65.6 67.1 70.7 69.5

S5 64.0 66.5 68.7 71.2
Overall | 753 73.9 1.3 75.3
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Table 6. Optimized barrier sizes for both each
receiver and all the receivers

Receiver | x.(m) |xg(m) |xy(m) |Area(m?)
R, 212 112 14 45.36
Ry 176 176 1.0 3620
R, 134 134 2.0 53.60
Ry 11.2 212 14 45.36
Total 20.0 200 1.8 72.00
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Fig. 7 Noise map after building the optimally
designed barrier
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