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Prediction of Sound Attenuation of Noise Barriers using
the Fast Multipole Boundary Element Method
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Fig. 1 Geometry of a point source, finite noise barrier,
and receiving area.
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Fig.2 Contour maps of insertion loss in the receiving area, analyzed by a) FMBEM(width 10cm), b) FMBEM
(width 0), and c) Macdonald’s approximation, at S00Hz.
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Fig. 3 Site plan of types of models for Fig. 4 Contour maps of absolute SPL difference between a) typel and type2,
analysis. and b) typel and type 3, at S00Hz.
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Fig.5 a) Relationship of insertion loss in area A and

insertion loss difference of area A and area A’; a)without

averating and b)with A/4 averaging..
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Fig.6 Insertion loss of area A a)without averaging and b)

with A/4 averaging.
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Fig.7 a) Site cross-section and b) site plan of barriers, a
source point and receiving points.
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Fig.8 Barrier types.
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(a) 3D-FMBEM (width 10cm) (b) 3D-FMBEM (width 0) (c) Macdonald’s approximation (d) 2D-BEM (width 10cm)

5

4
SA 3
2

1
—. 0
= 5
= 4
3
SB ;
1

0

0 2 4 6 8 100 2 4 6 8

00 2 4 6 8 100 2 4 6 8 10

Fig.9 Contour maps of insertion loss in SA and SB section at 500Hz, calculated by (a)3D-FMBEM(width 10cm),
(b)3D-FMBEM (width0), (c)Macdonald’s approximation and (d)2D-BEM.
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Fig.10 Profiles of insertion loss on the receiving line(R)
with different shapes of barriers, at 125Hz and 500Hz.
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Fig.11 Profiles of insertion loss on the receiving line(R)
with different shapes and different absorption effect of
barriers , at 125Hz and 500Hz.
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