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Abstract— Penetrating waterproofing is applied in order to reduce the water infiltration into concrete and reinforced 
concrete, as well as to protect it against various other effects. For penetrating waterproofing a silane/siloxane emulsion was 
chosen as an optimal solvent, since the combination of these two materials allows to get the mechanical properties different 
from those obtained while using the combination of penetrating waterproofing material and water. This has lead to further 
detailed research of the combination of these two substances and their application, in order to assess the advantages and 
disadvantages of using this combination in the mixture, as well as to determine the duration required for formation of 
waterproofing properties of concrete treated by combination of penetrating waterproofing material and silane / siloxane 
emulsion.  
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There are numerous methods for waterproofing the 
concrete and ensuring its corrosion stability, and 
among those methods the penetrative waterproofing 
is nowadays getting more attention, as it not only 
ensuring impermeability of the concrete, but also 
improving some of its mechanical characteristics. 
Current construction materials’ market offers a 
variety penetrative waterproofing mortars made with 
various compounds. Based on the composition of 
penetrating waterproofing materials and principles of 
their operation, these substances are also applied in a 
viscous state [1]. In order to ensure activation of the 
chemical elements included in their composition and 
further penetration of these substances it is necessary 
to apply a special solvent. All the companies 
producing waterproofing materials mention in their 
specifications that the water shall be used as a general 
solvent, however laboratory experiments carried out 
to reveal the ways to increase the efficiency of this 
method showed that silcone-based liquids 
demonstrate better performance in comparison with 
water, especially when silane / siloxane emulsion is 
used as a solvent. Treatment of the concrete with 
mixture prepared with this solvent allows increasing 
of the waterproofing of the concrete by 
approximately 30% (see table 1). 

 
Table 1 

Depth of water penetration into the concrete samples 
treated with mixtures obtained with various solvents 

 

In comparison with penetrating waterproofing 
mixture made with water, application of silane / 
siloxane emulsion as a solvent shows that in case of 
using the optimal solvent the mixture, during the 
contact with air, strengthens more quickly. 
 
Thus, use of silane / siloxane emulsion mixture allow 
us to develop better waterproofing characteristics. 
Analysis was made in order to determine the period 
of time required to ensure the penetration process and 
to complete chemical reactions taking place in the 
concrete, thus allowing to commence operation of the 
concrete structure. Experiments were carried out in 
accordance with the standards applied in Europe to 
reveal the depth of water penetration into the concrete 
sample under the pressure, in order to define the 
duration required for concrete to be ready for 
operation [2,3].  
 
Concrete cylinders treated with penetrating 
waterproofing material and silane / siloxane mixture 
were placed in the chamber with high humidity 
conditions and tested after 7, 14, 28 and 40 days 
respectively. The results of laboratory testing carried 
out to reveal the depth of water penetration into the 
samples are presented in the table 2. 
 

Table 2 
Depth of water penetration into the concrete 

depending on time period between treatment and 
testing 
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The results obtained during the laboratory testing 
demonstrate that the time period required for optimal 
penetration and formation of crystal hydrates is 
within the range of 14 – 28 days. Thus, it can be 
concluded and recommended to commence the 
operation of structure after 28 days following the 
treatment of concrete, in order to ensure the best 
quality of waterproofing. 
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