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The aim of this study was to assess the properties of some concrete samples according to their 
moisture content and, thus, permeability. There are different causes of deterioration of reinforced 
concrete structures, such as corrosion of reinforcement bars due to carbonation or chloride ingress, 
freezing and thawing action, sulfate attack, alkali aggregate reaction, and so forth [1]. 

Studies have shown that resistivity can be directly correlated with chloride diffusion rate. On-
site mapping of the resistivity of a concrete structure will identify the most permeable areas. These 
areas are more likely to be susceptible to chloride penetration [2]. 

Resistivity measurements may be used on site to determine premature drying of concrete. This 
application is particularly important, as premature drying can lead to structural weakening [3]. 

Here, the electrical resistivity of concrete samples was measured using a Resipod Proceq with a 
50 mm probe spacing model at room temperature in an indoor climate. Four types of samples were 
used for measurement: a simple concrete one, concrete with nails, concrete with thick wire (steel), 
and concrete with thin wire. 

Empirical studies have shown that resistivity is directly linked to the likelihood of corrosion. 
When the electrical resistivity of concrete is low, the likelihood of corrosion increases. When the 
electrical resistivity is high, the likelihood of corrosion decreases. Figure 1 shows that electrical 
resistivity values were between 4 and 50 kΩcm, corresponding to a moderate risk of corrosion for 
most measurements and a high risk of corrosion for six of the measurements. Figure 2 shows the 
capillarity measurements for the same samples, which provide a better understanding of the water 
penetration phenomenon occurring inside the concrete. 

The obtained results can be used for mapping out areas of various wetness and dryness degrees 
and assessing which areas of the concrete samples are more likely to be permeable. Identifying these 
particular areas is necessary because they are more likely to be susceptible to chloride penetration, 
leading to a more pronounced structural degradation of the concrete. 
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Figure 1. Electrical resistivity measurements of concrete samples. 

 
Figure 2. Capillarity. 
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