Some Methods for Decrease the Noise and Vibration Pollution
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The noise and vibrations generated by the vehicles, taking part in the urban traffic are extremely
injurious to the man’s life and activity. With this in view, we intend the identification of sources of
noise and vibrations pollution in the urban traffic, its effects on the inhabitant’s life and activity, the
determination of the values of characteristic quantities and the indication of the methods for decrease

the noise and vibration pollution.

1. INTRODUCTION

The noise and vibrations generated by the
road traffic are extremely injurious. The combat
with these noxious effects represents a permanent
preoccupation for researchers from different
countries [4], [6], [7], [8], [9]. For the study of the
phonic pollution because of these sources it is
necessary to specify their level of acoustic
intensity and to compare it with the admitted
values [1], [2].

The noise due to the road traffic can be
characterized by means of the equivalent noise
level. For this one, the definition and the calculus
methodology is presented.

Corresponding to the noise generated by the
road traffic in the city of Timisoara, the registered
values, the influencing factors and the methods for
decrease the noise and vibration pollution are
shown.

2. DETERMINATION OF THE
EQUIVALENT NOISE LEVEL

If on the logarithmic scale, the acoustic level
of a source is L, then according to the definition, it
can write

L=101g[i (1)

0

where / is the acoustic intensity of the source, and
1, 1s the reference one.

In the case of a single noise source with
time variable intensity, to characterize it, the
equivalent acoustic level is defined

L., =101g% @

0

where I, correspond to an equivalent intensity
which could be constant during the whole
considered time lag
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According to relation (1), it is deduced
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Consequently,
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From (5) it results that for the determination of the
Len, it is necessary to known the L(t) level.
Effectively, the calculus can be made with relation
(5) or by means of the measure apparatus, which
automatically indicates the equivalent level (for
example with the 2237 Controller Integrating
Sound Level Meter and 4426 analyzer of statistical
distribution, instruments produced by Briel &
Kjaer Company).

3. EXPERIMENTAL RESEARCH

The noise generated by the road traffic
disturbs a big part of the population. Thus, for the
75 dB equivalent noise level, 80% of the
population in the polluted zone is deranged. In
order to reduce the effects of the noises produced
by the road traffic, limit values, which cannot be
exceeded, are established.

The admissible limits of the street exterior
noise level, measured at the street pavement edge
are differently established in accordance with
Romanian standard STAS 10009-82, as a function
of the traffic intensity. These values are presented
in table 1.

Table 1. The admissible limits of noise level

Street type Leen Value of the | Peak noise
(STAS [dB] noise curve level
10144-80) C, [dB] [dB]
Type IV 60 55 70
Type 111 65 60 75
Type II 70 65 80
Type | 75...85 70...80 85...95

xl

Lecn day, Lo, night, dB

Traffic intensity, veh/h

Figure 1. The diagram for determined the equivalent
noise level

The disposition of the living buildings on the
streets, needs to be made in accordance with the
admissible limits of the street exterior noise level,
established in accordance with STAS 6161/1-79 to
50 dB (respectively the C,45 curve) and the
interior noise level, in accordance with STAS
6156-80.

The noise due to the road traffic depends on
the traffic intensity (vehicle/hour) and on its
composition, on the vehicle speed and on the
distance from the street, too [3].

Important contributions at the road traffic
noise have trucks.

Using the diagram from fig.1 can be determined
the equivalent noise level at 25 m distance from
the street for the maximal speed of 100 km/h, as a
function of the traffic intensity and truck
concentration.

The traffic composition can change in time and
this thing modifies the noise level. The correction
for the noise level, as a function of the truck
concentration for different maximal speeds can be
determined by means of the diagram from fig.2.
According to this figure, a reduced traffic speed
leads to the decrease of the noise.
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Figure 2. The correction for the noise level diagram
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Figure 3. Example diagram - case [
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From fig.2 it also results that a decrease of
maximal admitted speed from 60 km/h to 40 km/h
diminishes the noise level with 2-3 dB.

As can be noticed in fig.3, the traffic noise
on the street depends on the vehicle type, on its
speed and on the nature of the way material. For
example, from this diagram (fig.3), it notices that
during the displacement of the vehicle with the
speed of 70 km/h on a main road, it produces a
noise having a level of 75 dB.

The values in the diagram are obtained in a
point of measurement situated at 7,5 m from the
road axis, in normal traffic conditions.

The decrease of the noise level at the
emission place can be obtained by the limitation of
the traffic speed. Thereby, the reduction of the car
speed from 120 km/h to 80 km/h and the truck
speed from 80 km/h to 60 km/h, generate a
decrease of the noise level at the imission place
with 4-5 dB (fig.4).
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Figure 4. Example diagram - case II

Taking account of the importance of the
effects of vibrations and noise due to vehicles, in
the city of Timisoara it was considered as
necessary the analysis of all the aspects concerning
the influence of these noises on the human being
and the environment. With this aim, the main
points of traffic concentration were selected and
noise measurements were performed in accordance
with STAS 6161/3-82, concerning "Methods of
determination of the noise level in urban
localities".

The measurements have been effected with
2237 Controller Integrating Sound Level Meter
and 4426 analyzer of statistical distribution. These
ones permit the registration and automatic calculus
of the main physical indicators of the noise: L
(equivalent noise level) Ly (peak noise level), Los
(minimum noise level), Lso (average noise level),
Lo; (maximum noise level) and L

cum

(cumulated equivalent noise level), sufficient to
characterize the noise level in a 8 hours time lag
(7.30-15.30), divided in 1 h time lags.

With the help of these ones, it is possible to
calculate other physical indicators, characterizing
the effect of phonic pollution:
noise climate

N.C.=L,-L, (6)
- traffic noise index
T.N.I.=4(L,, —Ly)+ L, —30 (7)
- level of noise pollution
LN.P.=L, +L,—L, (8)

For the measurements, the microphone was
placed at the street pavement edge at 7,5 m
distance from the axis of the first runway, at 1,30
m high from the ground.

Simultaneously with the recordings of the
noise levels, the traffic composition and intensity
and also, the speed of the wvehicles were
determined. The values of the equivalent noise
level, the admissible level in the measured points,
the traffic intensity and the category of the vehicles
taking part in the traffic are centralized in a data
base designed for the study of the noise and
vibration pollution in the city of Timisoara.

4. RESULTS OF MEASUREMENTS

From the obtained data, it results that from
the 110 measured points, in 84 (76,36%) the
cumulated equivalent noise exceeds the maximum
values from STAS 10009-88, concerning "Urban
acoustics". This overtaking is of 0,1-16,1 dB (until
26,8%, in terms of the technical type of the street).

The traffic road intensity had values from 9
veh/h to 2681 veh/h and the vehicle speed was
between 50-60 km/h.

The biggest percent of vehicles taking part
in the traffic in the measured points was
represented by the cars (58%-95,27%). The
presence in the traffic of a big number of trams,
trucks and tractors contributed to the increase of
the noise level.

The deteriorated state and the nature of the
road superstructure favored big values of noise
level. From fig.3 it results the influence of the
nature of the road superstructure on the noise level
produced by different types of vehicles, in terms of
the speed.

In the majority of the measured points, the
peak noise level was exceeded with 1-9,5 dB
(overtaking until 13,5% from the admitted value).
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The noise climate values were found
between 11,8 - 33,8 dB, the ones of the noise
traffic index between 66,8-152,8 dB, while the
phonic pollution was found between 67,8-112,8
dB. The 50 dB admitted noise level, measured at 2
m of the building wall, was in general exceeded
with 1,3-32,9 dB (overtaking until 2,6-65,8% in
relation with the admitted value).

The increase of the noise is due principally
to the vehicle circulation, to the change of
displacement direction, to the vehicle passage over
the tram rails, to the acceleration and braking.

During the displacement vehicles in the
corridor streets, the increase noise level is
produced also by the superposition of the reflected
wave on the direct one.

The high degree of wear of some vehicles is
an important factor that increases the noise and
vibrations level produced by the road traffic.

5. METHODS CONCERNING THE
DECREASE OF THE NOISE AND
VIBRATIONS POLLUTION

Because in the majority of the crossings
where the measurements were effected the
admissible limits are exceeded, it is necessary to
decrease the noise and vibrations, whether by the
decrease of the vehicle speed limit or whether by
restrictions concerning the traffic composition.

Thus, for a crossing having the cumulated
equivalent noise level of 70,2 dB, the traffic
intensity was 1161 veh/h and the percent of trucks
was 10,1%. If the trucks are eliminated from the
traffic, the noise level will be reduced with 3-4 dB,
approximately (fig.1), which represents almost the
admitted valued of 65 dB.

If the composition of the traffic is kept, the
decrease of the noise level can be obtained by
reducing the vehicle speed.

Also, in another crossing with block
pavement the cumulated noise level was of 71 dB.
If the pavement would be of asphalt, then for a
speed of 40-50 km/h, the noise level would
decrease with 5 dB under the admitted value.

An attenuation of the noise level can be
obtained by the increase of the distance between
the inhabited areas and the way and by the creation
of the protection areas (green areas). Thus, the
noise level L, around the building situated at the
distance r, from the way, for the sources disposed
in succession at a distance s among them, for
r,<s/2, is given by the relation

L =L —20k lg’=
.

7

©)

and for r,>s/2

0,5s

L =L, - ZOk{klg

+lg /&j (10)

where L; represents the noise level measured at the
distance of 7,5 m from the axis of the first runway,
k is a coefficient with given values and £, is a
coefficient concerning the specific feature of the
ground. For the coefficient &, are considered the
following values: 0,9 for asphalt, 2 for ground and
1,1 for turf. The distance s for the transport fluxes
is determined with the relation

v
=1000-= 11
s N (11)

where v, is the speed in km/h and N - the traffic
intensity in veh/h.

In conclusion, for the decrease of the noise and
vibrations generated by the road traffic, there are
necessary the following actions:
organization and systematization of the road traffic;
the improvement or the change of the superstructure
of the rolling way of the vehicles;
the limitation of the speed, the change of some tram
tracks;
the improvement of the technical state of the
vehicles;
the application of a rubber layer between the tram
rails and the sleepers
the construction of an exterior highway to avoid the
city of Timisoara.

These actions would produce also the decrease of
the evacuated gas quantity and of the accident danger.
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