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Résumé : Dans les environnements marins,
la corrosion des structures en béton armé due
à des agents agressifs est un problème ma-
jeur. Cette thèse propose une méthode de
tests non destructifs magnétiques (NDT) uti-
lisant un dispositif intégré de surveillance de
la santé structurelle (SHM) dans la couver-
ture en béton. Le dispositif, appelé Matériaux
Magnétiques Fonctionnels (FMM), génère des
Observables Magnétiques (OM) mesurables à
distance, permettant d’estimer l’état de corro-

sion du FMM et la probabilité de contamina-
tion du béton. L’objectif est de développer une
méthode directe pour estimer le moment dipo-
laire magnétique en utilisant un modèle analy-
tique et des techniques d’optimisation et d’in-
version. Des investigations numériques et ex-
périmentales sur des dalles en béton ont va-
lidé la méthode proposée, offrant une solution
préventive de NDT pour évaluer la corrosion
des armatures en béton..

Title: Check the health statement of reinforced concrete structures, using Maxwell’s equa-
tions,inversion and magnetic signal processing
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Abstract: In marine environments, reinforced
concrete structures are subjected to corro-
sion caused by aggressive agents. This the-
sis proposes a new magnetic Non Destruc-
tive Testings (NDT) method using an embed-
ded Structural Health Monitoring (SHM) de-
vice in the concrete cover. The device, called
Functional Magnetic Materials (FMM), con-
sists of magnetic and ferromagnetic materi-
als. It offers an autonomous and cost-effective
technological solution that generates measur-
able Magnetic Observables (MO), could mea-
sure remotely. As the FMM’s reactive part
corrodes due to aggressive agents, the gen-
erated MO changes. This allows for corre-
lating FMM’s corrosion state with MO varia-
tions and estimating the probability of con-

crete contamination that could lead to rebar
corrosion. The main objective is to develop a
forward method based to estimate accurately
the magnetic dipole moment variation using
an analytical model and optimization and in-
version techniques. Numerical modeling and
experimental investigations on different con-
crete slabs with varying corrosion states were
conducted to correlate the magnetic dipolar
moment changes of FMM, due to corrosion
and validate the proposed method. The results
shows that the proposed method is capable
to estimate the corrosion state of embedded
device in ND way and consequently, estimate
the risk of rebar corrosion as a preventive ND
method.


