Determination of the Noise Barriers Performance for Protected Areas
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Abstract: Noise barriers, this is the main alternate to reduce noise in traffic. Determination of the noise
barriers performance for protected areas stands for the main scope of this work. Performance of a barrier
is measured in the insertion loss, being defined as the noise level difference before and after a barrier has
been installed. Simulations by means of CadnaA modelling and calculation software are herewith
describing noise barriers that have been placed in vicinity of Colentina hospital. Four types of noise
barriers have been used, i.e.: cylindrical barrier, T-shape barrier, left side inclined barrier and right side
inclined barrier having heights of 3 m, 4.5 m, 6 m and respectively 8 m. Results have confirmed the
performances of a higher barrier; however we will show that the barrier types and other parameters too

shall be considered for an accurate assessment.
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1. INTRODUCTION

Utilisation of noise barriers in open air in order to
control the traffic noise is the most known
application of barriers. While noise barriers do not
remove all traffic noise, this is substantially cut
down with an improvement of life quality for the
people living close to agglomerated roads. Noise
barriers include walls, fences, earth berms, dense
plantations, buildings or combinations of such that
interrupt the sight line between the source and the
observer.

There are a series of software products available
to design barriers. Their utilization is widely
accepted in environmental impact studies whenever
settling of high geometrical complexity is required.
By this software acoustic pressure level perimeters,
insertion loss perimeters and noise difference level
perimeters can be calculated. Some of them
implement governmental patterns approved to
foreseen traffic noise, as well as more specialized
upgrades. Some others make work easier by the fact
they incorporated noise vehicle emissions in the
database.

The results forecasted by such software are quite
in agreement with experimental results because the
patterns were calibrated for on site measurements.

Until the European Commission establishes the
joint aligned calculation methods for road traffic,
each member state has adopted an intermediate
calculation method in order to raise noise strategy
maps. The NMPB-1996 (,,Nouvelle Méthode de
Prévision du Bruit’’- the new method of forecasting
noise) is the national French method of calculation
for road traffic used in our country.

The main scope of the work is to determine the
performance of noise barriers raised in parallel with
road lines for protected areas. Protected areas are
deemed to be the hospitals, the educational
establishments and the parks.

2. METHODS

2.1. The modeling of the area with the
CadnaA software

The work presents an important traffic artery of
Bucharest, namely Stefan cel Mare, with vehicles of
all categories in vicinity of Colentina hospital. The
closeness of the artery to the protected area
(hospital) and to the residential buildings has the
noise levels in their facades record values over the
legal limit. Figures 1 and 2 show the level of noise

RJAV vol Xlll issue 1/2016

31 ISSN 1584-7284



in the area of Colentina hospital prior to installing
noise barriers.
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Figure 1. Noise level Ld without the noise barriers
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Figure 2. Noise level Ln without the noise barriers

According to the colour legend, the front walls of
Colentina hospital are exposed to values exceeding
70 dB(A) (mauve colour) by daylight and 65dB(A)
at night. For residences, the level of noise in facades
is by 5dB (A) higher. According to Order
n0.119/2014 of the Health Ministry the equivalent
noise level measured outside a residence shall not
exceed 55 dB(A) during the day and 45 dB(A)
overnight. For the hospital, according to STAS
100009-88 Urban Acoustics, the equivalent noise
level at the limit of functional area shall not exceed
45 dB(A).

2.2. Determination of the insertion loss
of the noise barriers using the CadnaA
software

By means of CadnaA modelling and design
software, simulations are shown by placing noise
barriers in vicinity of Colentina hospital, 5 m away
from the border of Stefan cel Mare highway.

Software CadnaA has a special option, MITHRA,
for calculation of the noise level for these barriers.
Barriers have an absorption coefficient 0=0.84 (very
absorbent) and the loss of reflection is RL=8. In
figure 3 there are cylindrical barriers installed at h=
6 m height, while in figure 5 there are T-shape
barriers and in figure 4 and figure 6 the difference
maps are shown.
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Figure 3. Noise level with the cylindrical barriers h=6m

Fle it Caltion Optons Gid TabesHel

Scale 1

B el EEETE D BN

Figure 4. The difference map: cylindrical barriers h=6m
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Figure 5. Noise level with the T-shape barriers h=8 m
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Figure 6. The difference map: T-shape barriers h=8 m

The noise level in the facades of Colentina
hospital and of residences overnight is shown in
fig.7-10, after installation of noise barriers in parallel
to the road lines. Cylindrical barriers of 3 m high
mitigate the noise level in the facades of Colentina
hospital from 65 dB (brown colour) to 60 dB (red
colour). The barriers inclined to the right having 4.5
m in height mitigate the noise level from 65 dB
(brown colour) to 55 dB (orange colour). The
barriers inclined to the left having 6 m in height
mitigate the noise level from 65 dB (brown colour)
to 50 dB (grey colour). T-shape barriers of 8§ m in
height mitigate the noise level from 65 dB (brown
colour) to 45 dB (yellow colour).

Figure 7. Noise level with the cylindrical barriers h=3m

Figure 8. Noise level with the barriers inclined to the
right h=4.5m
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Figure 9. Noise level with the barriers inclined to the left
h=6m

Figure 10. Noise level with T-shape barriers h=8 m
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The noise barriers that are built of natural
materials, such as earth, stone, rock, debris engage
more space than a barrier of wall type but are more
efficient for reducing more the noise level. The latter
are shown in figurel1 and in figurel2 the difference

map.
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Figure 11. - 4 Embankment h=10 m,6 m,3m,0.5m
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Figure 12. The difference map (22dB)

Table 1 shows the values of the insertion loss for
the four types of barriers having different heights.

Table 1. Insertion loss

INSERTION LOSS [dB(A)]
[11111] Barrier | Cylindrica Left Right
T 1 barrier barrier barrier
3 4 3 5 2
4.5 13 13 12 11
6 18 18 17 17
8 20 19 19 19

3. CONCLUSIONS

\ The best descriptor of a barrier performance is the
insertion loss that is the difference between the
environmental noise prior and after a barrier has
been installed.

There are several effects associated with the noise
barrier. The height of a barrier and the proximity of
a source and receptor are of main significance in the
insertion loss offered by a barrier. The higher a
barrier, the more locked the sight line and the higher
the road difference (meaning the difference in length
between the unlocked way and the way over the top
barrier) and therefore the higher the attenuation.

\ The shape of the noise wall is a very important
factor. There are changes in performance due to the
shape of the noise wall of the kind of diffraction,
finite length of the noise wall.

\ Utilization of absorbing material is particularly
important in this type of application.

\ The most common values for the insertion loss
vary within approximately 5 to 12 dB; nevertheless
also 22 dB values are found out.
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