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Abstract. Mapping with geophysical techniques such as the Ground Penetrating Radar 
(GPR) is based on the propagation of electromagnetic waves and has a wide range of 
applications in civil engineering. This work presents a non-destructive investigation with 
GPR in the conventional concrete face of a roller compacted concrete (RCC) dam. The 
objective is the identification of subsurface anomalies, such as niches of higher porosity 
in the conventional concrete, whose thickness is not greater than 50 cm. The acquisition 
of radargrams was carried out with a 2 GHz antenna with dual polarization, which 
allowed assembling a three-dimensional subsurface image from a single direction 
reading path. The images were treated with a specific package of filters for concrete 
surveys. After this post-processing, the group of images was integrated to form a block 
diagram. The interpretation of the whole block was performed with a controlled thickness 
slicing procedure for identification of anomalies within sound concrete. A general view of 
the investigated area is presented with the indication of anomalous regions which may 
require a localized repair. 

1 INTRODUCTION 

The integrity, load capacity and service life of concrete dams is directly correlated to 
the quality of constituent materials and construction methods. The common practice of 
investigation of concrete in civil structures uses invasive methods to extract samples for 
laboratory tests. Besides being destructive, these methods cannot consistently reveal 
abnormalities within the analyzed structure. 

Civil engineering has recently started using non destructive geophysical techniques for 
the inspection of hydraulic structures. However, investigation of anomalies such as niches 
of higher porosity, cracks and damaged areas within concrete is not trivial. With 
geophysical surveys one can determine concrete conditions, detecting anomalous areas 
and mitigate the damage. 

The Ground Penetrating Radar (GPR) is a geophysical tool whose principle is based on 
the propagation of electromagnetic (EM) waves. It is a non destructive method of 
investigation used for different purposes, such as to detect the thickness of slabs1, the 
integrity of masonry structures2, the integrity of reinforcement in bridge decks3, buried 
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