
Author’s Accepted Manuscript

Evaluation of chloride contamination in concrete
using electromagnetic non-destructive testing
methods

Xavier Dérobert, J.F. Lataste, J.-P. Balayssac, S.
Laurens

PII: S0963-8695(16)30104-9
DOI: http://dx.doi.org/10.1016/j.ndteint.2017.03.006
Reference: JNDT1855

To appear in: NDT and E International

Received date: 7 October 2016
Revised date: 16 February 2017
Accepted date: 22 March 2017

Cite this article as: Xavier Dérobert, J.F. Lataste, J.-P. Balayssac and S. Laurens,
Evaluation of chloride contamination in concrete using electromagnetic non-
destructive testing methods, NDT and E International,
http://dx.doi.org/10.1016/j.ndteint.2017.03.006

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jndt

http://www.elsevier.com/locate/jndt
http://dx.doi.org/10.1016/j.ndteint.2017.03.006
http://dx.doi.org/10.1016/j.ndteint.2017.03.006


Evaluation of chloride contamination in concrete using electromagnetic non-

destructive testing methods 

Xavier Dérobert
1*

, J.F. Lataste
2
, J.-P. Balayssac

3
, S. Laurens

3 

1
LUNAM université, IFSTTAR, CS4, 44344 Bouguenais, France

 

2
University of Bordeaux, I2M, 33 400 Talence, France

 

3
LMDC, INSA/UPS Génie Civil, 135 Avenue de Rangueil, 31077 Toulouse cedex 04 France 

 

*
Corresponding author: Ifsttar, route de Bouaye, CS4, 44344 Bouguenais, France Tel: 

+33 (0)2 40 84 59 11; Fax: +33 (0)2 40 84 59 97. xavier.derobert@ifsttar.fr 

Abstract 

We present the results of the sensitivity of some electromagnetic non-destructive testing 

(NDT) methods to chloride contamination. The NDT methods are resistivity, using a 

quadripole probe, capacitive technique, with few sets of electrodes, and radar technique, 

using different bistatic configurations. A laboratory study was carried out involving 

three different concretes with different water to cement ratios. The concretes were 

conditioned with different degrees of NaCl saturation by means of three solutions 

containing 0 g/L, 30 g/l or 120 g/l. The solution was homogenized in the concrete by 

using a specific procedure. Results show that the EM techniques are very sensitive to 

the chloride content and saturation rate and, on a second level, to the porosity. Multi-

linear regression processing was performed to estimate the level of sensitivity of the 

NDT measurements to the three indicators. Values of ten ND observables are presented 

and discussed. At last, the uncertainties of the regression models are studied on a real 

structure in a tidal zone. 
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