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Context 1. Research needs
Infiltration study 2.  The experimental dike

ERI development & results

Conclusion & Outlooks

d Context
=  Context and research needs

» France contains more than 7000 km of dikes
» Managers need diagnostic toolbox to ensure the security of their structures

» Electrical Resistivity Imaging is considered as a relevant method owing to its
sensitivity to clay content and water content

» Dike 3D behavior generates artifacts and limits the relevance of the imaging result
1. Improve ERI concerning the previous limitations

2. Test the capacity of this new developments to detect an infiltration
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Context 1.  Research needs
2. The experimental dike

O Context
= The experimental dike (DiKEXpE.R.T)

Down-stream silty-sand side

 To test and improve ERI
developments an
experimental dike was
built at the Centre of
M _ Experimentation and
Foundation in sil Up-stream silty side Research of Rouen.

Access ramp

« The objective was to

> 7| L , generate a  continuous

& e — § | infiltration by a hydraulic

c2 HHE : Silty san o753 o~ .

S0z A N\ oo system in the sandy part of
— the dike (in yellow).
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Context 1.  Research needs
2. The experimental dike

O Context
= The experimental dike (DiKEXpE.R.T)

Down-stream silty-sand side

Foundation in silt Up-stream silty side

24 moisture probes were installed
into the dike to monitor the
evolution of the infiltration.

+ 96 electrodes to test the ability to
monitor the evolution of the
infiltration.
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Summary

O Infiltration study
= Infiltration in zone 2
TDR results



1. Infiltration in zone 2

Infiltration study =~ 2 TDResulis

O Infiltration study
= Infiltration in Zone 2 (central part of the dike)
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Infiltration in zone 2

Infiltration study =~ 2. TDRresults

O Infiltration study
= TDR results

‘ ® \Vith reaction

® Without reaction

DB oo
73 4 —Beginning of
the infiltration
217 TORID
2| I
——TDR11
19 1-
——TDR4
1
7 TDRS
TDRE

—=—TDOR12
;2 B

Water Content (%)
(8]

TDR13
131 —-=TORI7 ~ 3
——TDR20 c4
11 1
——TDRZ3  C4
TDR14
9 4 c2
——TDR15 3
7 —-=—TORIE (3
5 T
30-rmars 4-aur 14-aur 15-avr

Q-avr
date (dd-mm)

31 August 2012 Yannick Fargier



Summary

0 ERI development & results
= InGEOHT 3D-
*» Imaging results
=  Time lapse results



1. INGEOHT 3D~

2. Imaging results

3 Ti | It
ERI development & results Ime lapse resufts

0 ERI development and results
= |INnGEOHT 3D- R T = N -
E .
Limitations of conventional inversion
softwares : TS,

« 2D time lapse inversion, or 3D but
without topography,

 Difficulty to insert a priori |
information. T,

TL3.

Consequences : o
 Artifacts in the inversion result,
 Difficulty to interpret the result.

TLe,
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1. INGEOHT 3D~

2. Imaging results
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0 ERI development and results
= InGEOHT 3Dr

Importance of the a
Thin line = Finite element mesh priori information
Only the sandy part
Is discretized for the
inverse problem,
because  variations
are expected to occur
in this area

Y

The topography of
the dike and each
compaction layer are

Bold line = inversion cell explicitly defined
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INGEOHT 3D-
2. Imaging results

3. Time lapse results

ERI development & results

0 ERI development and results
= |maging results

A set of electrical
—_ measurements was
acquired  before  the
beginning of the
infiltration

T0O

N

This figure presents the
3D electrical resistivity
variations into the sandy
part of the structure

This model is selected as
a reference model for the
‘ Electrical rgsistivity(Ohmm) ‘ futur monitoring

40 60 80 100 120 140 160
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ERI development & results

INGEOHT 3D-
Imaging results

Time lapse results

0 ERI development and results
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ERI development & results

0 ERI development and results
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Imaging results
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0 ERI development and results
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ERI development & results

INGEOHT 3D-
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Conclusion & Outlooks

O Conclusion & Outlooks

Electrical Resistivity is not a parameter directly related to soil erosion evolution
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Archie law

p¢1 - Resistivity at time 1; p,, : Resistivity of the infiltration water;
® : Porosity; 5, : Water saturation; ~"&~"" : Cementation exponent
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O Conclusion & Outlooks
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Ratio between the result at time 1 and 2 gives the evolution of the water saturation
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Conclusion & Outlooks

O Conclusion & Outlooks

A parametric study was performed recently on
the sand

Objective :
« Create a law for this sand to interpret the

resistivity evolution as a water content
evolution
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Optimization of electrodes location

INGEOHT 3D-

Imagi It
ERI development & results maging results
Time lapse results

0 ERI development and results
= Optimization of electrodes location

______________

,,,,,,,,,,,,,,,,,,,,,,

On simule un nombre
élevé d’électrodes (>96
ex : 122) correspondant

a chacune des mailles

On calcule I'apport
de chaque
électrode pour la
résolution finale

122 électrodes -
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Optimization of electrodes location
INGEOHT 3D-

Imaging results

ERI development & results

Time lapse results

0 ERI development and results
= Optimization of electrodes location

_________________

___________________________________________

Classement des
électrodes suivant
I'apport de résolution :

AR

Rouge = apport élevé

les 96 meilleures

On sélectionne
électrodes
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