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Abstract 

Rising damp is a very common phenomenon and one of the most important threats for historical buildings. In this paper two non-invasive 

systems are studied, the first one is based on the interaction of pulsed electromagnetic waves with the porous materials and the second one is 

based on the active electro-osmosis principle where the natural difference in electric potential between the walls and the ground is annihilated. 

Within the light of the debates on the real efficiency against rising damp of such techniques in preservation of historical monuments the last 5 

years, the development of such an objective test method and the outcomes of the two tested systems provided important findings for the heritage 

community. 
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1. Introduction/Background  

Rising damp is a very common phenomenon and one of the most important threats for historical buildings (Figure 1). Lots of 

damage, such as biological development, soluble salts contamination and freeze-thaw cycles, are a direct result of the capillary 

rise of water inside the building walls [1-3]. Rising damp is also very problematic in a retrofitting project, if insulation is applied 

to optimize the comfort and the energy efficiency of buildings. Due to climate changes, including sea level rise and increased 

frequency of extreme events (flooding, intense rain), the occurrence of rising damp and its intensity are expected to increase [4-

7]. Currently, a lot of products are available on the market but the applied methods fail often and only very invasive methods seem 

succeed in blocking totally the rising damp [8]. They are irreversible and they may have an impact on the stability of the building. 

Therefore, an efficient treatment of rising damp without these disadvantages is highly desirable. 

Recent years non-invasive innovative solutions which prevent capillary rise have been developed. Two of those methods are based 

on electro-osmosis and on electromagnetic interaction mechanisms with masonry. Only few papers have investigated the effects 

of these two techniques on masonries and their effectiveness are controversial. The application of electro-osmosis method is a 

success in the consolidation of soils but many doubts arise for the treatment of rising damp in buildings [9-11]. There is an essential 

need of an accurate assessment of the efficiency of these methods. Within the research project EMERISDA [12], on-site 

measurements have been carried out on several sites, in order to evaluate their effectiveness [13-15].  

In this paper two non-invasive systems, one based on electro-osmosis and the other one based on electromagnetic interaction with 

masonry are investigated, starting with a study of the involved fundamental mechanisms and followed by the assessment of their 

efficiency on site. 

2. Results 

In the active electro-osmotic system, the application of a direct electrical current in the moisture-saturated masonry (porous 

medium) generates the migration of the water from the wall (where the anode is installed) to the ground (where the cathode is 

installed) stopping the rising damp (Figure 1a,b). The success of the electrokinetic effects would be strongly influenced by the 

intensity of the voltage gradient, the pore size distribution and the pH of the materials. This technique has been applied in a typical 

Walloon house made with blocks of shale sandstone. The thickness of the wall is around 100 cm. The assessment of the method 

has been done by detecting the moisture content in the wall before and after the application of the electro-osmosis systems. By 

gravimetric method the moisture content of drilled powder at different depths and heights in the wall, along a vertical profile, was 

measured.  The moisture content was calculated as following: 

 

𝑀𝐶 (%) =
(𝑤𝑒𝑖𝑔ℎ𝑡𝑤𝑒𝑡 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑑𝑟𝑦)

𝑤𝑒𝑖𝑔ℎ𝑡 𝑑𝑟𝑦

. 100 

After 6 months, the results (Figure 1) show a slight decrease of moisture content at the upper level of the wall but an increase at 

the bottom. Because the initial measurement was done in summer and the second one in the winter, a third one is necessary to 

understand the impact of seasonal moisture content fluctuations. 
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The second system is based on the interaction of pulsed electromagnetic waves with the porous materials in masonry. The signal 

generates an electromagnetic field that interacts with water molecules and stops them from rising (Figure 2a,b). This technique, 

amongst others, has been applied in the St Martin’s church in Genappe in Belgium. The results did not show a significant reduction 

in humidity. Moreover, after the flooding of the church after one year of measurement a major increase of the humidity has been 

measured, even though the masonry samples were always taken above the highest level reached by the flood. This increase has 

not observed in the zones with the injections at the opposite side of the church, even though the water level during the flood was 

equal to the level of the water in the zone with the electromagnetic device. 

Figure 1. (a), (b) Electro-osmosis mechanism. (c) Evolution of the average moisture content along the first 30cm of the wall thickness during 6 months. 

 
Figure 1. (a), (b) Electromagnetism mechanism. (c) Evolution of the average moisture content along the first 30cm of the wall thickness during the 18 months. 

 

Based on site field investigations and monitoring campaigns, the tests have shown that these devices did not cause any significant 

nor consistent decrease of the moisture content of the masonries. Moreover, the experiments done with electro-osmosis device 

have highlighted the possible impact of moisture content fluctuation and the need to do the measurement on the same period of 

the year. Within the light of the debates on the real efficiency against rising damp of such techniques in preservation and retrofitting 

of historical monuments that surfaced strongly during the last 5 years, the final outcome of the two tested systems provided 

important findings for the heritage community. 
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