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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 havs proposed an
optimal design method of noise barriers using simulated annealing algorithm, providing a barrier having the smallest
dimension and achieving the specified noise reduction at a receiver region exposed to the industry and infrastructures, to

help a successful barrer design.
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Fig. 2 Variables to design an optimal barrier
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Input Noise Data
and noise contrib

«Source | ateach
receiver
*Receiver location and its target noise level

*Ground Information

[ 7
Input Barrier Design Options
*Barrier location defined as points
*Maximum height and length of barrier
Barrier height: Constant or variable
+Step in searching optimal barrier height
«Iteration parameter using SA
[ 7
Initialize Barrier Design Data

+Find direct paths from sources to receivers
*Determine minimum height of each barrier segment
Y
Design an Optimal Barrier
*Generate trial barrier design data satisfying
constraints
*Evaluate screening effect and barrier arca
+Iteratively search an optimal barrier dimension using

SA algorithm

Fig. 3 Flow charts to design the optimal barrier

Fig. 4 Dialog box to specify barrier design options

Fig. 5 Dialog box to show the optimizing brocess
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Table 1 Sound power level Ly of a poirt source

(wiit: dBA)
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|
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R : receiver |

Fig. 6 A barrier optimization problem: Single source,
single receiver
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Table 2 Optimized barrier size: Single source, single

receiver
Length( m) | Height( m) | Area( m?)
Case A 4.0 24 9.6
Case B 11.0 1.5 16.5

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

(unit : dBA)
Freq. | Without Optimally .designed
(Hz) || barrier barrier

Case A Case B
63 459 45.9 39.9
125 55.9 50.9 48.8
250 64.9 579 56.6
500 69.9 60.4 60.2
1000 71.9 59.7 60.4
2000 69.8 54.8 56.2
4000 65.7 47.7 49.5
8000 58.0 380 39.1
Overall| 76.3 6.0 65.0

10m 10 m 10m 10m
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1 {Sm
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3= S : source
Re- R receiver

Fig. 7 A barrier optimization problem: Multi~sources,
single receiver
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Table 4 Optimized barrier size: Multi-sources, single
receiver
Length( m) | Height( 7) | Area( m?)
Case A 340 24 816
Case B 42.0 2.3 96.6
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Fig. 8 A barrier optimization problem: Multi-sources,
multi-receivers

Table 5 Receiver noise levels propagated from the
sources before barrier construction

(unit: dBA)

Ry R, Ry Ry

Sy 73.0 68.1 69.6 65.3
S, 71.0 686 708 66.7
S; 685 687 712 68.5
S4 66.7 63.6 70.8 710
Ss 65.3 68.1 69.6 730
Overall | 768 75.4 774 76.8

-
Area: 70 m2

40 m L

(a) Case A: Straight barrier

Area: 71.5 m2

! 42 m

(b) Case B: Curved barrier
Fig. 9 Optimized barrier shape: Multi-sources, multi-receivers
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Table 6 Optimized barrier size: Multi-sources, multi

receiver
Receiver Length( m) |Height( m; | Area( m?)
R, 320 18 576
R, 35.0 14 490
Ry 31.0 2.1 65.1
R, 320 1.8 576
Ry, Ry, Ry, R, 380 19 722

NOISE MAP

(a) Case A: Straight barrier

Qveral! NOISE MAP %
B4

(b) Case B: Curved barrier
10 Noise map after building the optimally
designed barriers with variable heights

Fig.
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