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Abstract 

The electrical resistivity of concrete is an important material parameter that can be correlated with different 
durability related parameters, e. g. the water content, the corrosion rate of the reinforcement and the chloride 
diffusion coefficient. The usual determination of concrete resistivity goes along with a local destruction of the 
concrete. Alternatively, the parameter can be determined non-destructively using a Wenner probe. This 
determination is usually based on the assumption of a homogeneous half-space with a homogeneous resistivity. 
In practice, however, there are distinctive heterogeneities (e. g. reinforcement or moisture distributions), which 
can lead to significant misinterpretations. 
The application of the Electrical Resistance Tomography (ERT) has been studied to counteract this problem. 
This method is based on the measurement of several apparent resistivity values based on different electrode 
spacings and positions. The actual resistivity distribution in the concrete is calculated by inverse calculations 
based on iterative numerical methods. This allows to consider the effect of heterogeneities and to reconstruct the 
distribution of the actual concrete resistivity. 

Key-words: reinforced concrete; non-destructive testing; electrical resistivity; electrical resistivity tomography; 
Wenner; dipole-dipole; sensitivity 
 

1. Introduction 

The electrical resistivity of concrete plays a central role in the evaluation of the condition of 
reinforced concrete structures. Warkus et al [1] proved the relationship of the corrosion rate of 
the reinforcement and the electrical resistivity of concrete. Other authors demonstrated the 
correlations with other durability related parameters like water content, porosity and chloride 
diffusion coefficient [2]-[5]. The electrical resistance is determined by using Ohm’s law and 
depends on the configuration of the measurement electrodes and the geometry of the electric 
field. Hence the resistivity, which does not depend on the geometry, is considered as a 
material specific parameter. The resistivity is obtained from multiplying the measured 
resistance with a geometry factor. 

Generally it can be distinguished between two and four electrodes arrays. If the resistivity is 
determined by a direct current measurement, Ohm’s law can be applied. To counteract the 
problem of polarisation a four-electrodes array can be used. The current is applied over a 
different pair of electrodes than the electrical potential is measured, so that the polarization 
effects can be significantly reduced. 

The Wenner array consists of four electrodes aligned in a row with an equidistant spacing 欠. 
The current is impressed by means of the outer electrodes (A and B) and the voltage drop is 
measured using the two inner Electrodes (M and N). The geometric factor for the case of a 
homogeneous half-space is only dependent of the electrode spacing (see Eq. 1). 倦 噺 に ∙ 講 ∙ 欠																																																																														(1) 
  

Due to typical heterogeneities in the concrete, moisture distributions, carbonation or high 
conductive reinforcement bars made from black steel an application of the Wenner-array on 
reinforced concrete structures may lead to distinctive deformations of the electric field. 
Furthermore, the geometry of small structural elements can influence the readings, so that a 
homogeneous half-space should not generally be taken as basis. In these cases, the validity of 
eq. 1 is not given. 
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