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Compaction is one of the major causes of the physical degradation of agricultural soils. The traffic of more and more heavy machines leads to a decrease of the porosity at both
the topsoil and subsoil levels. This has negative impacts in agricultural and environmental contexts such as the reduction of soil fertility and water infiliration. This project aims at
characterizing in a fast and non-destructive way the state of compaction of an agricultural soil ot a local scale using ultrasonic wave propagation. Acoustic signatures of soil
samples will be correlated to their compaction level and their porosity distribution. As a result, this methodology could assist in taking restrictive measures such as load limitation
of agricultural engines and implementing remedial methods

QUESTIONS

Is acoustic spectrum linked to size of pores? Do ultrasonic waves propagate faster in more compacted soil?

<
=
20 £ m Pore size 200 0
: =
=40
Zum =0 E =
0 = 2
= 05 =
Vertical stress o (kPa) | E 4218 = =
70 50 30 10 10 30 50 70 160 g
‘ DISTANCE (PERPENDICULAR TO DRIVING a-
ACOUSTIC SPECTRUM DIRECTION) FROM THE CENTER (CM)[1]
EXPERIMENTAL SETUP
Controlled:
INPUT
A AN > D Granulometry

VRV

> =Amplification

— (uniaxial compression / -

Water content fixed)

@ Compaction level n

I:""I“?“‘Y ___ Spectrum
I I domain Pore size g

OUPUT %‘ E
P Vb ) < = =
MMWW Time : = =
Wiy | domain Velocity E z
- — &
Input signals as pulse, sinusoid and chirp are generated and amplified. Sensors make contact =’ & :
with the sample through ultrasonic gel. The ultrasonic fransducer sends the input signal through — UNIMODAL a BIMODAL

the sample. The attenuated signal is received by the opposite piezoeleciric sensor. Finally, the
signal received is amplified and digitized. All the acquisition is controlled with labview. Output

. . Mercury porosimeter characterizes soil’s porosity by applyin
signals are treated and postprocessed using Matlab. y P porosity by appiying

various levels of pressure to a sample immersed in mercury.

PERSPECTIVES

* Integration of a triaxial cell in device to take into account the confining pressure and the hydraulic behavior of the soil Vertical  Traial cell
pressu r@_

o Experimental results will be supported by modelling 2 = <
5= 2 i

* (orrelate signal propagation signature through agricultural soil to water content, microbian life, roofs pattern... = ?‘F*/ -
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