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Analysis of Reflected Sound Effect on Parallel Noise Barrier
to Reduce Traffic Noise
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Abstract The purpose of this paper is to analyze the effect of reflected sound according to the ratio(A
=H/W) of the width of lane(W) and the height of noise barrier(H) when noise barrier is installed parallel
to both directions of the lane to reduce traffic road and railway noise. To this end, noise analysis was
performed using 2D BEM, and the amount of degradation of insertion loss(IL) was analyzed at the
receiving points at the behind of noise barrier according to the ratio, A. As a results of the evaluation,
if the reflective noise barriers are installed in parallel in both directions, the IL degradation value is
insignificant if the ratio, A is 0.05(W:H=20:1), but if the the ratio, A is 0.1(W:H=10:1), the IL degradation
value is expected by about 2 dB, and the IL degradation is further increasing as the ratio, 4 increases.
And, the amount of IL degradation of reflective noise barrier according to the ratio, 4 was proposed as
an equation. These evaluation results are considered to be useful as data for reviewing the reflection
effect when designing parallel noise barrier if high-rise apartment houses exist in locations adjacent to

traffic road or railway.
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Table 1. Installation status of high-rise noise barrier

Installation | Number of installation [sites] | Number of total
year "10~12 m["12~14 m| > "14 m sum [sites]
~1990 0 0 0 0
1991~1995 8 4 4 16
1996~2000 10 6 0 16
2001~2005 8 3 1 12
2006~2010 9 6 5 20
2011~2015 7 15 13 35
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Table 2. Case of simulation model

Case \ H
10, 20, 40, 50 m 2~10 m (2 m step)

Dimension

*) W : Width of lane, H : Height of noise barrier

Single Parallel
H Noise barrier Noise barrier

@
|& wi2 L_ w2 _.
w w
(a)

H : height of noise barrier
W : width of lane

unit [m]

Noise barrier

H I Noise source
&
10 ‘ 10 | 10 | 10 10

W2 T 1 T

10 T 10 T 10
30

50

b

Fig. 2. Noise simulation model
(a) location of noise barrier (single / parallel)
(b) location of noise source and evaluation points
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Table 3. IL degradation value(AIL) according to A(H/W)
for reflective parallel noise barrier compared
to single noise barrier using 2D BEM

IL degradation value [dB]

=—24.731\+0.9955
=—33.510\+1.5593
=—43.621\+1.7585
=—34.115A+1.4938

Frequency [Hz]
500 AIL

de gradation

1k ANIL

de gradation

2k AIL
Average AIL

de gradation

de gradation

Distance (m)

(a)

)
Distance ()

(b

Fig. 3. SPL distribution for reflective single and
parallel noise barrier (W : 50 m, H : 10 m,
frequency : 1 kHz)

(a) single(one side) noise barrier
(b) parallel(both sides) noise barrier
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Fig. 4. SPL distribution according to height for
reflective parallel noise barrier (W : 50 m,
frequency : 1 kHz)

(a) height of noise barrier : 2 m
(b) height of noise barrier : 6 m
(c) height of noise barrier : 10 m
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Fig. 5. SPL distribution according to frequency for
reflective parallel noise barrier (W : 50 m, H
110 m)
(a) at 500 Hz
(b) at 1 kHz
(c) at 2 kHz

IL degradation value(AIL) [dB]

-16 AIL = -34.115) + 1.4938 (R* = 0.96) ‘

0.0 0.1 0.2 03 04 0.5
H/W ratio (1)

(a)

-16 @2 500 Hz : AIL—24.7313+0.9955 (R*=0.89) “m.
s--#--1kHz : ATL=33.5103+1.5593 (R*=0.91) T,
-20 coMee2KkHz : ATL=43.6212+1.7585 (R*=0.89) B

IL degradation value(AIL) [dB]

Average : ATL=-34.1154+1.4938 (R*=0.96)

24

0.0 0.1 02 03 04 0.5
H/W ratio ()

(b)

Fig. 6. IL degradation value(AIL) according to A(H/W)
for reflective parallel noise barrier compared
to single noise barrier using 2D BEM

(a) trendline analysis results of frequency average data
(b) trendline analysis results according to frequency
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Table 4. Comparison of IL degradation value
between Schall03 and RLS-90 (reflective
parallel noise barrier, W : 50 m, H : 10 m)

Case Schall03 RLS-90 Difference [dB]
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value [dB] 22 45 0.7
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e+ e eSoundPlan
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SoundPlan : ATT.=-28.9151 + 1.0857 (R*=0.95)

IL degradation value(AIL) [dB]
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. 7. IL degradation value(AIL) according to A(H/W)
for reflective parallel noise barrier using 2D
BEM and SoundPlan
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IL degradation value(AIL) [dB]
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Fig. 8. IL degradation value(AIL) according to A(H/W)
for reflective and high absorptive parallel
noise barrier using SoundPlan
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Fig. 9. Overall SPL distribution for single and parallel
noise barrier using SoundPlan (W : 50 m, H :
10 m)
(a) no noise barrier
(b) perfect reflective single(one side) noise barrier
(c) perfect reflective parallel(both sides) noise barrier
(d) high absorptive parallel(both sides) noise barrier
(e) perfect absorptive parallel(both sides) noise barrier
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