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ABSTRACT 

For several years now there has been a sharp increase in demand for new small residential 
buildings, particula ly ones located on the outski ts of cities or at a small distance from city 
limits. The demand is being satisfied by various building firms, but many of the houses are 
of poor quality and often built not in accordance with good building practice. As a result, they 
have many defects which become apparent usually after the houses have been accepted for 
service.

r r

This paper presents a case study of one of such defects, i.e. excessive dampness of ce-
ramic masonry walls in a newly built residential complex. The defect became apparent two 
years after the buildings had been put into service. As the first step towards solving the prob-
lem the damp walls were nondestructively tested.  

The results of the nondestructive tests of the damp ground floor walls in the investigated 
complex of residential buildings were used to calculate the amount of water accumulated 
in the masonry in order to select a proper method of drying (in this case, microwave drying) 
the walls and design effective damp insulation. 
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1. INTRODUCTION

For several years now there has been a sharp increase in demand for new small residential 
buildings, particularly ones located on the outskirts of cities or at a small distance from city 
limits. The demand is being satisfied by various building firms, but many of the houses are 
of poor quality and often built not in accordance with good building practice. As a result, they 
have many defects which become apparent usually after the houses have been accepted for 
service.

This paper presents a case study of one of such defects, i.e. excessive dampness of ce-
ramic masonry walls in a newly built residential complex. The defect became apparent two 
years after the buildings had been put into service. As the first step towards solving the prob-
lem the damp walls were nondestructively tested. 
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2. BRIEF DESCRIPTION OF TESTED OBJECT
The object of the tests were the damp masonry walls of a complex of new slab-on-grade 

semi-detached residential buildings which had been put into service two years before. The 
location plan of the housing development is shown in fig. 1. 

Fig. 1. Location plan of residential buildings with view of one of them.

It was mainly the ground storey walls near the concrete floor topping which were exces-
sively damp. The walls were made from 24 cm thick hollow brick units and externally ther-
mally insulated with a 10 cm thick Styrofoam layer. The foundation walls situated below
were made from 38 cm thick concrete masonry units and rested on concrete strip footings. 
In all the investigated buildings the concrete floor topping is 10-30 cm above the ground 
which surrounds the building. 

A close inspection of the buildings and test pits showed similar defects in the ground 
floor walls near the floor topping. The defects were as follows: 

the external and internal masonry walls in the near-floor topping zone of the ground floor 
were affected by damp (fig. 2). Damp extended to about 50 m above the floor topping.
Signs of damp were most visible in a 15 cm high zone contiguous with the floor and less 
visible above it. In many sections of the walls at the wet/dry surface boundary (30-50 cm
above the floor topping) crystallized salts were visible (fig. 2); 
mildew and fungi grew on the damp masonry walls in many of the ground floor rooms (fig. 3); 

Fig. 2. Exemplary view of damp external walls. 



DEFEKTOSKOPIE  2010                     83 

Fig. 3. Exemplary view of damp and infested with rot ground floor walls. 

test pits showed that there was practically no vertical damp-proofing of the foundation 
walls. The surface of the foundation walls was merely brushed with a liquid agent strongly
diluted with solvent (fig. 4); 
the ground floor walls had no horizontal damp-proofing;
the groundwater table in the surrounding terrain is merely 40 cm below the ground level. 

Fig. 4. Test pit revealing damp insulation coating.

Considering the high groundwater level, it is amazing that the buildings had not been 
damp-proofed horizontally and that vertical damp-proofing in the form of a coating had been 
applied.

The ground floor walls in all the buildings were damp tested. The aim of the tests was 
to determine the moisture content by wt of the ceramic masonry along the perimeter of the 
walls up to the height of visible damp. This was needed to estimate the amount of moisture 
in the masonry, adopt the proper method of drying the walls and design and apply effective 
damp insulation. 
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3. TESTS AND THEIR RESULTS

The dielectric method was used to nondestructively test the damp walls [3]. For this 
purpose a UNI 1 meter with an active ball probe (fig. 5) was employed.

Masonry samples were taken randomly from the walls of all the buildings and dried at 
a temperature of 105 C to a constant weight. The weigher-dryer shown in fig. 5 was used to 
dry the samples. The correlation between dielectric meter indication X and moisture content 
by wt Um of the tested walls was determined.

The masonry moisture content by wt was calculated from this formula:

%100
s

sw
m m

mm
U

   (1) 

where: mw   – the weight of the damp sample [g],
ms  – the weight of the dry sample [g]. 

Fig. 5. Test equipment: a) dielectric meter UNI 1 with active ball probe B50, b) weigher-
dryer.

The correlation, determined by the least squares method, has the form:

35.213.0 XUm     (2)
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Then the damp walls in all the buildings were nondestructively tested by means of the 
dielectric meter and the above correlation was used to calculate moisture content by wt Um for 
the particular measuring points (there were several hundred of them). Since the results were 
similar for all the tested buildings, they are presented for one building in figs 6 and 7. 

In the Polish literature on the subject [1, 2] wall damp with regard to moisture content 
by wt Um is classified as follows: 
- Um = 0 ÷ 3 % - walls with allowable moisture content, 
- Um = 3 ÷ 5 % - walls with elevated moisture content, 
- Um = 5 ÷ 8 % - medium damp walls, 
- Um = 8 ÷ 12 % - highly damp walls, 
- Um  12 % - wet walls. 

The tests showed that the moisture content by wt of the ground floor walls in the near-
floor topping zone in all the buildings exceeded the allowable level specified in the literature. 
In many places the walls were highly damp and wet. 
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Fig. 6. Moisture content by wt Um in masonry in ground floor walls of one of tested residen-
tial buildings, determined by nondestructive method at height of 5 cm above floor topping. 
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Fig. 7. Typical distributions of moisture content by wt in masonry in ground floor walls at
height of 0÷50 above floor topping level. 

6. CONCLUSIONS

1. Evident damp and infestation with fungi of the walls near the floor topping on the 
ground floor was found in the complex of new slab-on-grade semi-detached residen-
tial buildings. The damp occurred along the whole perimeter of the walls up to about 
50 cm above the floor topping. In many walls, sections of the walls were infested with
fungi. The main cause of the excessive damp was found to be the lack of horizontal 
damp insulation and the improper material used for the vertical damp insulation. 

2. The nondestructive testing by the dielectric method showed that the moisture content 
by wt in the ceramic masonry from which the walls of all the buildings were made
ranged from 5 to 15%. The highest moisture content occurred in the 15 cm wide near-
floor topping zone of the walls. This means that the allowable moisture content by wt
level specified in the literature on the subject was exceeded and the walls were classi-
fied as wet and highly damp. 

3. The results of the nondestructive tests of the damp ground floor walls in the investi-
gated complex of residential buildings were used to calculate the amount of water ac-
cumulated in the masonry in order to select a proper method of drying (in this case, 
microwave drying) the walls and design effective damp insulation. 
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