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Detecting subsurface water seepage is a great important topic in engineering, specially when we are 
studying structures as earth dams or dikes, where theses seepage can even provoke its structural collapse. 
Besides, the presence of water flow in the subsurface can also induce the appearance of phenomena such as 
ground sinking, and therefore damaging seriously superficial structures existing in the zone. For this 
reason, we need effective methodologies that allow us to broach this type of problems, in order to adopt 
appropriate corrective measures, and avoid its consequences.  
 
The aim of this thesis is to describe three geophysical methods that permit us to detect and characterise 
probable water seepage in the ground. Methods described are: 
 

1. Electrical imaging or Electrical tomography (electrical resistivity method). 
 
2. Self - potential  (electrical method). 
 
3. FDEM (frequency domain electromagnetic method). 

 
This thesis consist of three blocks. In the first part is where each method is described in detail: basic 
theoretical basis, necessary equipment, advantages and disadvantages, etc.. Besides, aspects such as the 
field planification, the execution of the method, and the processing and interpretation of data obtained, 
have been also developed suitably in order to make easy the understanding of each technique. 
 
Then and with the aim to complement graphically some matters described in the first part, we have a more 
practical second block, where the results obtained from two field works carried out in Cardona are 
exposed. This town, situated at the region of Bages (province of Barcelona) and well-know by its mines of 
salt, has serious problems of ground collapses due to the water seepage from the Cardener river and the 
Aranyó channel, as well as to the presence of salt into subsurface. The study area, situated in the closeness 
of the mine factory, includes all the zone of the old riverbed of Cardener river (between the little river 
reservoir and the end of the Aranyó channel).  
 
The first work was made in 1999 and consisted of a electromagnetic survey by the EM-31, instrument 
which belongs to the group of FDEM. The objective was to make an equipotential contour map of apparent 
conductivity, with which being able to detect sensitive zones to suffer new ground collapses in the future. 
To build this map were performed fifteen profiles of apparent conductivity along all the study area. From 
the provided information, has been made a brief report where all more important aspects of the work are 
summarised. 
 
The second study, in which I had the opportunity to cooperate actively in the field survey, was carried out 
in October 2002 and the geophysical method used in this case was the Electrical imaging method. Now, the 
objective was to detect possible water seepage below two structures of recent building. Thus, a Electrical 
imaging profile to the new dike of the little river reservoir was made, and the other one to the concrete wall 
that cross the oldriverbed (near to the end of Aranyó channel). With the aim to locate possible water flows 
below the building situated just besides the concrete wall too, a third profile was performed in this zone. 
Methodology, situation of different profiles, as well as the interpretation of field data, are described in 
detail in the report.  
 
Finally, the thesis consists of a last block, final conclusions, whose objective is to summarise the most 
important aspects that we have been discussing along this work, in order to establish a comparison between  
the three methods and seeing which technique give us the best services.    
 


