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Vertical and horizontal waterproofing of such underground structures has either been absent since the time of construction, or 
has already lost its operational characteristics. Moisture from the soil rises through the capillaries of the brickwork, which leads 
to the destruction of the brick and the finishing layer, the appearance of fungi and mold on the surfaces. Constant wetting of 
structures bordering the ground leads to a decrease in thermal properties, wear of building structures and a decrease in the 
standard service life of houses. In most cases, the development of restoration measures involves antiseptic treatment and re-
placement of wall surface finishes. Such activities carried out repair work in the building of the lyceum in Poltava. The paper 
emphasizes the introduction of comprehensive measures to restore vertical and horizontal waterproofing on the example of a 
real object of a gymnasium building in the Poltava region. The damage to the enclosing structures of the basement floor of the 
gymnasium building and the reasons for their occurrence were analyzed. Measures are proposed to ensure further trouble-free 
operation of structures adjacent to the ground. 
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Проблема замокання цегляних конструкцій історичних будівель, які межують з ґрунтом, зумовлена поверхневим ана-
лізом причин, які передують. Вертикальна та горизонтальна гідроізоляція підземних конструкцій історичних будівель 
або була відсутня з часу будівництва або вже втратила експлуатаційні характеристики. Волога з ґрунту піднімається 
по капілярах цегляної кладки, що призводить до руйнування цегли та оздоблювального шару, виникнення грибків та 
плісняви на поверхнях. Постійне замокання конструкцій, що межують з ґрунтом, призводить до зниження теплотех-
нічних властивостей, зношування будівельних конструкцій та зменшення нормативного терміну служби будинків. 
В більшості випадках розробка заходів з реставраційного ремонту передбачає антисептичну обробку і заміну оздоб-
лення поверхні стін, але ці засоби не дієві і потребують повторного виконання вже через декілька місяців. У роботі 
наголошено про впровадження комплексних заходів з відновлення вертикальної та горизонтальної гідроізоляції на 
прикладі реального об’єкту будівлі гімназії у Полтавській області. Було проаналізовано пошкодження огороджуваль-
них конструкцій цокольного поверху будівлі гімназії та причини їх виникнення. Для відновлення горизонтального 
гідроізоляційного шару усіх несучих цегляних стін рекомендовано ін'єктування в конструкцію гідрофобних розчинів 
на рівні підлоги першого поверху суцільною смугою. Також передбачалось у місцях де рівень ґрунту перевищує рівень 
підлоги першого поверху (фасад з двору) виконання перепланування денної поверхні до рівня нижче за рівень підлоги 
не менше 200 мм. На зовнішній поверхні стіни цоколя відновити вертикальний гідроізоляційний шар з попереднім 
висушуванням та антисептуванням цегляної кладки. Такі заходи дозволять забезпечити подальшу безаварійну експлу-
атацію конструкцій, що межують з грунтом. 
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Introduction 
Most of the historical buildings of Poltava and the re-

gion, which are 100-200 years old, have brick founda-
tions. Vertical and horizontal waterproofing of such un-
derground structures has either been absent since the 
time of construction, or has already lost its operational 
characteristics. Moisture from the soil rises through the 
capillaries of the brickwork, which leads to the destruc-
tion of the brick and the finishing layer, the appearance 
of fungi and mold on the surfaces. Constant wetting of 
structures bordering the ground leads to a decrease in 
thermal properties, wear of building structures and a de-
crease in the standard service life of houses. 

When passing under the brick foundations of emer-
gency engineering networks of water supply or sanita-
tion, frost destruction of the basement brick is observed 
due to constant wetting. Restoration measures usually 
involve only replacing the destroyed plaster layer and 
impregnating the brick walls with antiseptics. Such a 
repair lasts for several months and mold again forms. 

 
Review of the research sources and publications 
The issues of rising moisture in historical buildings 

are considered in [1-5]. The impact of moisture on 
building structures and the issues of protecting struc-
tures from moisture are discussed in [6-9]. The issues 
of warming the near-foundation zone and its tempera-
ture and humidity regime were considered in [10-12]. 
In [13], the authors considered a method for protecting 
the foundation zone from water by introducing a com-
pacted clay barer; three materials with low hydraulic 
conductivity were analyzed. 

 
Definition of unsolved aspects of the problem 
The problem of blockage of brick structures of histor-

ical buildings bordering on the ground is due to a su-
perficial analysis of the previous causes. In most cases, 
the development of restoration measures involves anti-
septic treatment and replacement of wall surface fin-
ishes. These measures are not effective and require re-
peated implementation after a few months. The paper 
notes the introduction of comprehensive measures to 
restore vertical and horizontal waterproofing on exam-
ples of real objects. 

 
Problem statement 
The purpose of the work is to develop constructive 

solutions for the restoration of the waterproofing layer 
of brick structures adjacent to the ground and their im-
plementation at specific construction sites. 

 
Basic material and results 
The building of the lyceum in Poltava wall structural 

system. The walls of the first floor - load-bearing inter-
nal and external - brick with a variable thickness of 
900-1000 mm. Outside, the walls are finished with ce-
ment-sand plaster. Interior finish - plaster layer with 
painting or ceramic tiles. The floor of the first floor is 
continuous on the ground. 

 
 

The depth of laying the foundations of the old part of 
the building (based on the results of geological surveys 
in 2017) from the current planning level is about 2.5 m. 
The width of its sole corresponds to the wall thickness 
and is about 1 m. Horizontal waterproofing of founda-
tions not detected. There is no concrete preparation un-
der the foundation. The brickwork of the foundations 
and walls of the basement is in a wet state. 

Repair and restoration works of the lyceum building 
were carried out in 2017-2018. Works on the complete 
replacement of the internal and external finishing layers 
of the walls were completed. Before restoring the plas-
ter layer, the wall surface was hydrophobized. A year 
later, when the authors of the article examined the load-
bearing walls of the premises on the first floor, 80% of 
the perimeter of the surfaces of the inner and outer 
walls revealed detachment of the plaster layer and the 
impression of a fungus. On the new plaster layer, efflo-
rescence and traces of wetting are observed (Fig. 1). 
 

 
 

Figure 1 – Destruction of the plaster layer due to 
capillary moistening of foundations 

 
Considering that the institution building was built 

more than 200 years ago, the horizontal layer of water-
proofing has exhausted its normative service life since 
the time of construction. The increase in the cultural 
layer of soil around the house has led to the fact that the 
level of the floor (from the yard) is lower than the level 
of the daily surface of the soil. In both cases, this leads 
to the moistening of the brickwork of the foundations, 
the basement, and the walls of the first floor due to the 
pulling of capillary moisture from the soil. 

The historical building of the gymnasium in the Pol-
tava region is more than 110 years old. The building 
foundations were explored from several pits. In partic-
ular, it was found that the foundations of the building's 
load-bearing walls were built on a natural basis, brick-
work strip foundations, 880 mm wide. Under the foun-
dations of concrete preparation is not fixed. 

Soaking of basement walls observed. Frost destruc-
tion was recorded in places where once damaged spill-
ways were installed and in the basement, soaked as a 
result of the formation of drainless areas around the 
building. 



Збірник наукових праць. Галузеве машинобудування, будівництво. – 2 (57)’ 2021 55 

 

At the same time, both the foundations themselves 
and the building as a whole are not adapted to the con-
ditions of subsiding soils (there is no reinforcement of 
foundations, monolithic reinforced concrete belts, rein-
forcement of load-bearing walls, etc.). The building 
also cannot be considered rigid as a whole. 

A blind area around the building in a condition un-
suitable for normal use (it cannot perform its function). 

The planning of the internal territory contributes to 
the accumulation of atmospheric waters there and their 
local penetration into the base of the foundations (the 
so-called drainless platform was formed). 

Around the building there are external engineering 
networks and unused wells. Their technical condition 
leads to the accumulation of water in them. Soil erosion 
is observed and, as a result, subsidence of the asphalt 
pavement around the building. 

 

 
 

Figure 2 – Destruction of the inner surface of the walls  
of the basement room due to the rise of capillary moisture 

 
To restore the horizontal waterproofing layer of all 

load-bearing brick walls, it is recommended to inject 
hydrophobic solutions into the structure at the floor 
level of the first floor in a continuous strip. 

For the building of the lyceum, the repair project as-
sumed that in places where the ground level exceeds the 
floor level of the first floor (facade from the courtyard), 
the redevelopment of the day surface to a level below 
the floor level of at least 200 mm. The pits are designed 
to be 1200 mm wide with a waterproof coating (eg 150 
mm compacted clay and 80 mm concrete layer) and cul-
verts. On the outer surface of the basement wall, restore 
the vertical waterproofing layer with preliminary dry-
ing and antiseptic treatment of the brickwork. 

If the work to lower the soil level according to the 
above recommendations is not carried out, it is neces-
sary to inject hydrophobic solutions into the structure 
to a height from the floor level to a level 200 mm above 
the daytime surface of the soil outside the wall. 

After beating the plaster on the load-bearing walls, a 
hole should be drilled through the walls with a diameter 
of not more than 20 mm in order to determine the size 
of the cavity between the layers of the wall. After de-
termining the width of the cavity from the inside on the 
outer walls and on one of the most damaged side of the 
inner load-bearing walls, holes with a diameter of 20 

mm are drilled at an angle of about 30 ° so that it does 
not reach the opposite side by 5-10 cm. The distance 
between the holes is 12-15 cm horizontally. 

A packer is mounted into the hole and a cement slurry 
with a water-cement ratio of 0.5 is injected. The packer 
is taken out and a plastic probe is mounted in the hole 
so that it reaches the end of the hole. The next day, the 
probe must be removed and the packer re-inserted into 
the hole. A hose from a high-pressure boiler is con-
nected to the packer and a water-repellent liquid of the 
type (for example, AQUAMAT-F) is pumped using a 
compressor. The injection is carried out until the wall 
is saturated with liquid. 

The injection of liquid into the walls should be carried 
out along the entire horizontal section of the external 
and internal load-bearing walls on grips up to 2 m. 

If it is necessary to inject hydrophobic solutions into 
the structure to a height from floor level to a level 200 
mm above the daytime surface of the soil outside the 
wall, holes are drilled every 200 mm in a checkerboard 
pattern. 

Repair work to restore the operational properties of 
the walls of the basement floor of the gymnasium build-
ing in the Poltava region was carried out according to 
fig. 3. 
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Figure 3 – Scheme of restoration of horizontal and vertical waterproofing  
of the basement floor walls of a gymnasium building in the Poltava region
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The works included in the estimate had the following 
sequence: 

1. Dismantling of asphalt / concrete blind area, 50 mm 
2. Trench along the wall 1500 mm deep and 1200 mm 

wide. 
3. Cleaning the wall from dust, dirt, and bumps 
4. Jointing masonry joints made of bricks with ce-

ment-sand mortar (eliminating masonry cracks) 
5. Horizontal waterproofing device by injection of a 

hydrophobic solution: 
– the length of the waterproofing layer - 118 m. 
– number of holes 1080, their length is 400 mm, di-

ameter 20 mm (number of packers 2160 pcs) 
– the area of the horizontal section of the repaired 

walls - 102 sq.m. 
– the volume of the wall that is being impregnated is 

51 cubic meters. 
6. Filling holes with cement-sand mortar 
7. Vertical waterproofing device - coating with hot bi-

tumen for 2 times 
8. Backfilling with soil with layer-by-layer compac-

tion. 
For further trouble-free operation of the gymnasium 

building, it is necessary to revise the old engineering 
networks within a radius of 30 m from the building. 
Dismantle emergency engineering networks and carry 
out landscaping of the adjacent territory. 

 

Conclusions 
When developing measures for the restoration repair 

of historical buildings with brick foundations, it is nec-
essary to conduct a detailed technical examination of 
the relevant structures, foundation soils and under-
ground engineering networks around the house in order 
to establish the causes of structural defects. Restoration 
should include work to eliminate them, and not just 
hide the consequences of permanent wetting. 
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