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ABSTRACT

the level of noise produced by a traffic loading over a

structure of pavement. This kind of chambers are useful
to analyze the noise that some processes generate. The
geotechnical group of Nueva Granada Military University
designed a new prototype of an anechoic chamber that works
inside the accelerated pavement testing machine (APT).
This paper describes the designing process in three parts.
In the first part, the main mechanical characteristics of the
anechoic chamber were defined using SolidWorks. Then, the
specifications about position of sensor and data logger were
selected to analyze noise from 10 dB up to 90dB. Finally, the
last part of the paper deals with preliminary tests conducted
in different speeds of the APT with 6 omnidirectional
microphones. Results were studied with Smaart V7 software.
To sum up, the anechoic chamber is an effective and reliable
machine to analyze the noise due to traffic- pavement
structure interaction.

The anechoic chamber is an efficient way to measure
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I. INTRODUCTION

The road transit noise could be demarcated by
the contact of the wheel cars with the structure pa-
vement [1]. Anechoic chambers has been built over
the last years to improve the knowledge about this
phenomenon and propose alternatives to reduce
the resulting noise [2]. The anechoic chamber con-
sists in a close chamber with absorbent material,
which depends on the level of noise that it want to
be analyzed [3].

The absorbing textile is a very important detail to
take into account as a parameter to isolate the noise
source to be measured [4]. As a consequence, diffe-
rent types of porous absorbing materials have been
developed [5]. Noise and vibration are variables that
usually affect mechanical systems and sometimes
are used to diagnostic and monitor a machinery [6].
Usually foam material is used in anechoic chambers
to noise pavement analysis [7].

Special sensors are used to measure the level
of noise inside of anechoic chambers. For instance,
omnidirectional microphones are the greatest to
acquire the data [8]. Also, the position of the sen-
sors depend on the kind of pavement on the test [9].

Then, to realize a complete test around a noise
a data logger has to be installed. Besides, a special
software with integrated measures, analysis and
multitasking system should be used [10].

As a consequence, the Nueva Granada Military
University wanted to make his own anechoic cham-
ber to installed in the before built accelerated pave-
ment testing machine [11] to also evaluate different
structures of pavement flexible and rigid with fati-
gue studies [12].

Il. ANECHOIC CHAMBER DESCRIPTION

To design an anechoic chamber the main varia-
bles to take into account are: level of noise to analy-
ze, shape, material, sound and noise.

A. Main variables to evaluate:

1) Noise level to analyze: Noise sources is a result
of a pressure that can be measured a different po-

sitions. The level of noise that it will be studied is
around 20dB up to 90dB with a rolling type around
10Km/h. That speed is produced by the acelerarted
pavement test machine (APT), which was aslo buil-
ding by the geothecnical group at Military Univer-
sity [11,12]. The APT is controlled by a servomotor
that was assembled to tyre axis Fig 1. Moreover, the
velocity of the servomotor is selected by touch pa-
nel screen.

Fig. 1. APT Machine at Military University full view. Source:

Authors.

Servomotor

2) Shape : There are a large variety of anechoic
chamber form, but as previusly mentioned this
chamber has to be assembly in the APT machine
showed in Fig 2.

Fig. 2. APT Machine at Military University. Source: Authors

Due to determined space in the APT machine,
the chamber was designed over the Wheel and as-
sembled with the shaft tire.

The final design was evaluated as simulated by
SolidWorks and is described in Fig 3.
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Fig. 3. Design Anechoic chamber. Source: Authors

The design contains two sub-assemblies. On the
upper side, the tire is covered by a semicircle. No
sensor could be installed in this area due to the li-
mited space.

3) Material selection : With the level of noise defi-
ned before the sound fiber was selected. The acous-
tic fiber is a special material that avoids the external
noise and also the domes allowed the sound refrac-
tion. A Fiber class type dome of 5cm was chosen Fig
4 and Fig 5.

Fig. 4. Absobent acustic foarm. Source: Authors.
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4) Difference between sound and noise : The cen-
tral knowledge in acoustic is distinguished bet-
ween noise and sound as well as the frequency that
usually take place. Noise is a no-harmonic vibration,
which produces by a different scale of pressures. In
contrast, sound is a harmonic vibration that human
can ear after 20Kz. That is a very important charac-
teristic to consider when the sensors are selected.

I11. INSTRUMENTATION AND
DATALOGGER

A. Microphones:

A deep research with the kind of sensors that will
going to use was done. Finally, a cardioid omnidi-
rectional microphone was selected DBX RTA-M (Fig
6), which are used with the System Setup Wizard. It
is ideal for optimizing the sound quality of even the
most difficult of acoustic environments.

Fig. 6. Omnidirectional microphone. Source: Authors

This kind of microphones has a frequency respon-
se of 20Hz up to 20000 Hz, impedance of 250, Sensiti-
vity 63dB +/- 3dB, and an operating voltage 9 V.

B. Datalogger:

A PreSonus audiobox was carefully chosen as a
datalogger, with capacity of 8 channels that is pre-
sented in Fig 7. 5.

Fig. 7. Datalogger of 8 channels. Source: Authors

IV. RESULTS

As a result of the design and building of the
anechoic chamber the final structure is showed
in Fig 7. 6.
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Fig. 8. Anechoic chamber installed in APT. Source: Authors

Then a few tests were done with 5 microphones,
2 in each side and 1 on the front of the chamber
where the pressure is bigger. First, the noise outsi-
de of the chamber was registered such us: hydraulic
pump, motor, chain. Second, the APT was moved in
different speed from 60 up to 300 rpm. Data are ex-
posed in Fig 9.

Fig. 9. Data registered by Smaart V7. Source: Authors

315.0 Hz -65.57 dB

On the other hand Smaart V7 is a professional pro-
gram which use Fourier and other kind of process to
export the data as the final user wish in excel sheet.

In Fig 10. The data from sensor 1 positioned in
front of the chamber. As it seems on sensor 1 the fre-
quency is directly proportional to the level of Noise.

Fig. 10. Sensor 1 data. Source: Authors

Noise sensor
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V. CONCLUSION

The anechoic chamber is an effective and relia-
ble machine to analyze the level of noise produce
by the contact of tire with the pavement.

The outside noise could be affect the test, even
an airplane was flying in the first test and the noise
on the data was exhibited.

The used of a professional sensors and data-
logger it was a useful tool to analyze the data in a
respectable method.

This kind of machine can be advantageous to ci-
vil engineers in order to design new roads.
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