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Abstract. In modern construction, after the insulation of facades over time, the next stage is
necessary — their repair. Repair of insulated facades preserves and increases the operational efficiency of
thermal insulation systems of facades, ensures durability and improves the appearance of the building.

Research results indicate the importance of correct installation and maintenance of insulated
facades at the initial stages of construction. It was found that at this stage, various defects can occur,
which negatively affect their thermal insulation efficiency and overall reliability during operation.
Defects in the installation of insulating materials and other factors can reduce the effectiveness of
insulation.

The work examines various aspects of the repair, such as replacement of thermal insulation
layers, replacement of damaged components and restoration of the appearance of the facade. One of
the key tasks is the restoration of the thermal insulation layer, which may be damaged as a result of
mechanical or other influences. It is important to inspect in detail, determine the degree of damage and,
if necessary, replace insulating materials that may lose their thermal insulation properties in the future.

In addition, the restoration of the outer finish layer is the part of the process of repairing
insulated facades to ensure an attractive appearance of the building and to protect the internal
structural layers, especially the thermal insulation material, from climatic and other factors. It was
established that over time, different materials of the thermal insulation layer have different
indicators of destruction. Particular attention should be paid to the selection of system materials that
have similar vapor permeability properties. This approach will help ensure the necessary properties
of the thermal insulation system and keep the appearance of the building in perfect condition for a
long period of operation.

It has been established that after the restoration of isolated facades, it is important to take care
of their maintenance. Properly performing regular inspection and maintenance will help detect
possible problems in a timely manner and prevent serious damage in the future. Climate and local
building standards must also be taken into account when selecting repair materials to ensure optimal
facade performance.

In the process of research, it was found that repair methods are chosen, first of all, based on
the technical condition of the building and the degree of damage obtained as a result of the survey.
This allows you to choose the appropriate repair methods and assess the associated risks. It should
be noted that a specialist who carefully examines and determines the state of facade insulation must
have certain competencies in the arrangement and repair of facades.
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Therefore, the research results emphasize the importance of quality repair and maintenance of
insulated facades to ensure their reliability, efficiency and durability.

It was found that in order to ensure the quality and safety of construction objects, it is
important to carry out systematic repair and maintenance of insulated facades, which can be
damaged due to various influences. This allows you to preserve the building's energy efficiency and
maintain its aesthetic appearance over a long period of operation.

Keywords: insulated fagade, defects, causes, fagade repair, restoration.

Introduction. In the modern construction industry, the issues of energy efficiency and heat
conservation are becoming more and more relevant. One of the key aspects in this context is the
repair of insulated facades, which plays an important role in providing comfortable living
conditions, reducing heating costs and increasing the service life of buildings.

However, the repair of insulated facades requires not only technical knowledge and skills, but
also the right organizational and technological approach. The ability to choose the best solutions at
each stage of the renovation process, taking into account the characteristics of the building, the
nature of the damage and the available technologies, is critical for achieving a successful outcome.

This paper examines various aspects of the organization and technological process of repair of
insulated facades with plaster finishing. We will consider the selection of optimal materials and
technologies, methods for diagnosing and assessing the condition of the facade, as well as effective
strategies for planning and executing repair work.

Analysis of the latest research and publications. Repair of insulated facades is an important
component of the construction process, since the preservation of the thermal characteristics of the
building and its appearance depends on its quality. There are a number of key aspects to consider
when renovating. Firstly, it is the restoration of the existing insulation layer, which can be damaged
due to mechanical or natural influences. In addition, it is important to check and, if necessary,
replace insulation materials that have lost their properties over time. Also the repair tasks include
the restoration of exterior decoration, which provides not only an aesthetic appearance, but also
protection of structures from the influence of negative environmental factors. When repairing
insulated facades, it is also important to take into account the choice of materials and technologies
that will be most effective in the specific operating conditions of the building [1, 2]. For example, in
an area with high humidity, it may be necessary to use water-repellent materials to prevent mold
and mildew from forming. It is also important to consider using energy-efficient materials that will
help reduce energy consumption for space heating [3, 4]. High-quality repairs allow you to maintain
the thermal insulation characteristics of the facade, ensuring the comfort and efficiency of the
building. After the completion of the renovation work, it is also important to ensure systematic
maintenance and support of the facade in order to avoid problems in the future and ensure a long
service life of the building [5-8].

The purpose of the work is to determine the factors affecting the destruction of facades, the
methods of repair, and how to correctly organize and perform the repair of an insulated facade with
maximum efficiency.

Materials and methods. System analysis and statistical studies were used.

Main material and results. It is known that problems or deficiencies in the building structure or
the construction process are detected already at the very beginning of the project or in the first stages of
construction. This can be the result of improper design, insufficient attention to the quality of materials,
or incorrect work. Detecting defects at an early stage allows you to take timely measures to correct
them, which protects against further problems and ensures the quality and reliability of the building or
structure and their compliance with current regulations requirements, Table 1.

There are many factors that affect insulated facades during operation. Let's consider the main
problems that may arise with the facade of the building during operation:

Damage from weather conditions.

1. Wind action: Insulated facades tend to be less consistent with wind action compared to
traditional facades due to the presence of thick insulation. However, strong winds can still destroy
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or damage the outer layer, especially if the installation has not been done properly or if the materials
used are not strong enough (Figure 1).

Table 1 — Occurrence of disorders at the initial stage

NeNe N Recommended parameters for the arrangement of
Type of violations o s
p/n facades with insulation

1. | Violation of temperature standards | The work should be carried out in accordance with
when performing work the requirements of current regulatory documents
and flow charts. For example, insulation only in
warm weather, without sudden temperature
changes, or use heat shields under such conditions.

2. | Violation of air humidity standards | Work should take place at constant moisture levels.

when performing work It is not recommended to work in high humidity or
in direct sunlight on the fagade [2, 7, 9].
3. | Unprepared fagade The facade should be even, free of dirt and paint,

and have good adhesion properties. Irregularities
should be leveled with plaster mortar, and surface
differences should not exceed the requirements of
the standards.

4. | Use of low-quality materials It will lead to defects during the installation of
facades. For example, cracking of the reinforcing
layer, damage to the mechanical fastening of the
insulation, namely plate dowels, etc.

5. | Non-compliance with coating All technological operations must be performed in a
technology strict sequence in compliance with all technological
requirements. The reinforcing waterproof layer is a
plaster that is laid on the facade together with the
mesh. It protects the insulation from water and
ultraviolet radiation and is the basis of high-quality
insulation. The insulation should not be left open,
because polystyrene foam is destroyed under the
influence of ultraviolet radiation, and mineral wool
loses its properties with prolonged exposure to
moisture [7, 9].

6. | Wrong organizational decisions. Low productivity and quality of work.

Fig. 1. Destruction of the facade under the influence of wind
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2. Exposure to moisture. Insulated facades must have a proper waterproofing layer to avoid
moisture penetration into the structure. It is known that moisture that gets inside the insulation can
lead to a decrease in its insulation properties and contribute to the formation of mold or rot [10].

3. Thermocyclic changes. Thermocyclic changes can also affect insulated facades. The
expansion and contraction of materials can lead to tearing or discoloration of the outer layer. In
addition, uneven temperature changes can cause peeling or deformation of the fagade coating layers.

4. Improper maintenance:

— Inadequate cleaning: The accumulation of dust, dirt and other contaminants on the surface
of the facade can lead to various types of damage. Dust and dirt can alter the appearance of the
facade, including yellowing or staining. In addition, some types of dirt may contain harmful
substances that can damage the surface of the material or accelerate its wear.

— Inadequate upkeep: A lack of regular maintenance and monitoring can lead to a buildup of
problems that can become serious later on. For example, deficiencies in sealing, replacement of
worn parts, or repairs not detected and repaired in a timely manner can lead to increased damage
and repair costs in the future. Also, inadequate maintenance can include ignoring proper cleaning
and protection procedures, which can also lead to accelerated wear and tear of materials and the
appearance of defects.

5. Design problems. Incorrect installation: Incorrect fastening or arrangement of the layers of
the thermal insulation system can cause serious problems. For example, if there were missing mesh
scarves in the reinforcing layer in the corners of the openings, structural deformation, facade panels
or other facing materials were not properly fixed to the base of the building, this could lead to their
cracking or peeling over time. Also, incorrect installation can cause deformation of materials or
violation of their integrity (Figure 2).

6. Ventilation Problems: Inadequate ventilation can lead to condensation inside the walls. If
the humidity cannot dissipate properly, it can cause mold, rot, or corrosion to form in the structure
of the building. Insulated walls can be the most vulnerable to this, where the insulation layer can
trap moisture inside if the ventilation system is not working properly.

7. Chemical factors:

— Interaction with contaminants: Exposure to atmospheric gases, smog, acid rain and other
contaminants can lead to depreciation of the fagade surface. For example, nitrogen and sulfur oxides
found in automotive emissions and industrial emissions can react with the surface of building
materials, leading to contamination, yellowing, and loss of aesthetic appearance [11, 12]. In
addition, soot, fungi and other biological contaminants can also alter the appearance of the facade
and cause damage.

— Exposure to chemicals: Chemical reactions between facade materials and other substances
can cause damage to them. For example, contact between acid and metal elements can cause
corrosion and destruction of the surface. Also, chemical reactions can occur when any building
materials come into contact with aggressive substances, such as solvents or acids, which can lead to
their destruction or degradation.

8. Aging of materials.

Fracture due to time: Even if materials have been selected and installed correctly, time can cause
them to break down and lose performance. For example, natural factors such as UV radiation,
temperature fluctuations, precipitation, etc., can cause materials to damage and lose their strength and
elasticity over time. This is especially true for organic materials such as wood or polymeric materials.

9. Destruction of facades as a result of military aggression.

The most common may be damage to the fagade after fragments and shrapnel, when the upper
plaster and reinforcing layer is completely affected. If the house is insulated, before starting to
repair such defects, it is important to check how firmly and reliably the insulation adheres to the
surface of the wall. First of all, the plaster and reinforcing layers suffer from the impact of the
explosion — they lag behind the surface. In this case, you need to completely dismantle them so that
moisture does not get under the system (Figure 3).
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Fig. 2. Damaged insulated fagade with cracks

To prevent and solve these problems, it is important to carry out regular technical inspection of the
facade, take maintenance and repair measures, as well as choose high-quality materials for construction
and cladding. Regular examinations allow you to identify problems in the early stages and avoid their
further exacerbation. Maintenance, such as cleaning, painting, or repairing local damage, helps keep the
facade in good condition and extend its lifespan. Additionally, using high-quality and age-resistant
materials can reduce the risk of rapid wear and tear and help ensure the long-term life of the building.

Fig. 3. Damage to the facade from debris and shrapnel

Table 2 is presented below, which contains information about various defects that may occur on
the fagade of the building. For each defect, a description of its impact on the condition of the facade is
provided and a method for solving the problem is proposed. This may include technical inspection,
maintenance, repair or replacement of damaged parts, and the application of preventive measures. Such
a table will make it easy to identify problems and determine the necessary actions to solve them.
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Table 2 — Defects that may occur on the insulated facade [7]

NoNe
p/n

Defect

Reason

Solving the problem

Cracks on the
decorative layer

This can be caused by
improper arrangement of the
technological ~ system, for
example, there are no
expansion joints, temperature
changes that lead to expansion
or contraction of the material.

For small cracks, you can use special
aggregates or sealants for insulation
materials.

For larger cracks, it may be
necessary to replace the affected
areas of the material layer, use a
reinforced layer or repair kits.

Moisture retention

Incorrect selection of
materials for the thermal
insulation system. That is,
materials with different vapor
permeability properties are
used. Also, insufficient sealing
can contribute to moisture
retention inside the structure,
which can cause a violation of
the properties of thermal
insulation materials, and, as a
result, peeling, damage to the
structure or the formation of
mold on the inner surface.

Find the source of moisture
formation and eliminate it. If
necessary, check and repair any
leaks or damage to the decorative
layer. The use of waterproofing
materials. It may be necessary to
replace the affected areas of the
material layer or dismantle the
decorative or reinforced layers.

Condensation

Poor ventilation or
inadequate insulation can
lead to condensation forming
inside the wall, which can
lead to rot or other problems.

Check ventilation systems and
make sure they are working
properly.

If necessary, install additional
ventilation to ensure effective
removal of moisture from the room.
Increase the thickness of the
insulation layer.

Paint or plaster
smudges

Poor quality paint or plaster,
as well as incorrectly selected
materials, can cause them to
erode or peel off due to
atmospheric conditions.

For local repair of damaged paint or
plaster, restorative paints or plaster
can be used, according to the type
of surface.

In case of serious damage, it may be
necessary to partially or completely
replace the paint or plaster.

Appearance of mold
or mildew

Moisture that builds up inside
an insulated wall due to poor
ventilation or leaks can
contribute to the formation of
mold or mildew, which can
be harmful to health.

Remove mold or mildew with
special cleaning and disinfecting
products. Make sure that the cause
of the mold has been eliminated,
for example by fixing the leak or
improving ventilation.

Damage from
mechanical stress

Insulated facades can be
more vulnerable to impact or

damage compared to
traditional facades, as
insulation systems are

usually less durable.

For local damage, repair kits can be
used or paint or plaster damage can
be repaired. For more damage,
partial or complete replacement of
thermal insulation systems or
cladding materials may be necessary.
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Depending on the types of facade insulation, each of which has its own advantages and
disadvantages, destruction from natural conditions may differ. So, for example, when using
insulation material:

— mineral wool. The percentage of destruction is about 5-10% during, on average, 20 years of
operation, depending on the density of the insulation and the type of protective and decorative
materials. This means that, on average, over 20 years of operation, about 5-10% of insulation
facades made of mineral wool may need to be repaired or replaced due to various reasons, such as
wear, deformation or damage due to weather conditions or improper use [9]. However, With the
correct selection of materials for the thermal insulation system, the period of effective operation of
facades with plaster finishing is up to 28 years [13].

— polystyrene foam (PPS or EPS). The percentage of destruction is approximately 10-15%
during 23 years of operation, depending on the density of the insulation and the type of materials of
the protective and decorative layer. It is advisable to use in places with high rainfall. This means
that insulated facades made of expanded polystyrene are more resistant to climatic conditions, but
they are characterized by less environmental friendliness and fire resistance.

— extruded polystyrene (XPS) (rarely used for thermal insulation of facades). The percentage of
destruction is approximately 2-3% over 20 years of operation. This means that insulated facades made
of extruded polystyrene can show a similar level of problems as those used with mineral wool over a
longer period of time.

These figures are general estimates and can vary depending on various factors such as
material quality, installation quality, climatic conditions, and others.

Taking into account the above factors of facade damage, the next step is the choice of repair
methods.

Choosing the appropriate repair option in each case has several requirements:

— repairs must be cost-effective;

— aesthetic requirements;

— the degree of various wear mechanisms;

— requirements for the service life of repairs;

— requirements for the reliability of repairs.

Depending on the degree and extent of damage:

— easy repair of the coating;

— patching and repair of the coating;

—removal and application of plaster;

— repair of the entire fagade insulation system.

All requirements for choosing a repair method do not have the same meaning. Repair methods
are selected primarily on the basis of the technical condition of the structure [14, 15]. The one that
best meets the architectural and financial criteria of the project is selected, then selected from
among those that meet the technical requirements. Figure 4 shows the principles of choosing a
repair method.

Thus, it is established that repair methods are chosen, first of all, based on the technical
condition of the building and the degree of damage, which is obtained as a result of the inspection
of the condition. This allows you to choose the appropriate repair methods and assess the risks
involved. It should be noted that a specialist who carefully examines and determines the condition
of facade insulation must have certain competencies in the arrangement and repair of facades.

Thus, the results of the research emphasize the importance of high-quality repair and
maintenance of insulated facades to ensure their reliability, efficiency and durability.
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Choice of repair method
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*Service Life

Fig. 4. Various factors influencing the decision on the method of repairing the thermal insulation
of the facade

Conclusions:

1. In modern construction, after the insulation of the facades, the next stage is necessary over
time — their repair. Repair of insulated facades preserves and increases the operational efficiency of
thermal insulation systems of facades, ensures durability and improves the appearance of the building.

2. Research results indicate the importance of correct installation and maintenance of insulated
facades at the initial stages of construction. It was found that various defects may occur at this stage,
which negatively affects their thermal insulation efficiency and overall reliability. Defects in the
installation of insulating materials and other factors can reduce the effectiveness of insulation.

3. It was found that in order to ensure the quality and safety of construction objects, it is
important to carry out systematic repair and maintenance of insulated facades, which can be
damaged due to various influences. This allows you to preserve the energy efficiency of the
building and maintain its aesthetic appearance over a long period of operation.

4. Tt was established that over time, different materials of the thermal insulation layer have
different indicators of destruction.

5. It has been established that repair methods are chosen, first of all, based on the technical
condition of the building and the degree of damage obtained as a result of the survey.
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Pesynbratm  OCHIPKEHb  CBITYaTh MpPO BAXKIMBICTE KOPEKTHOIO — YJAIITYBAaHHS Ta
0o0cITyroByBaHHS yTeIJIeHUX (hacajliB Ha MOYATKOBUX eTarax OymaiBHUIITBA. BusiBieHo, 1m0 Ha IIbOMY
erari MOXYTb BUHHUKAaTd pI3HOMaHITHI JedeKTH, sSIKi HEraTUBHO BIUIMBAIOTh HAa IXHIO
TEIUIOI30JSIIHY €(EeKTUBHICTh Ta 3arajibHy HaJIMHICTh MpHU eKcIutyarailii. Hemomku y MoHTaxi
130JIAMIIITHAX MaTepialiiB Ta iHII (AKTOPH MOXKYTh 3HU3UTH €(EKTUBHICTh yTEIUICHHS.

B poGoTi nmociimkeHo pi3HI CTOPOHM PEMOHTY, Takl SK 3aMiHa TEIUIOI3OJIAIINHUX IIapiB,
3aMiHa IOIIKOPKCHUX KOMIIOHCHTIB Ta BiJHOBJICHHS 30BHIIIHBOIO BUAY (hacany. OgHe 3 KIIOYOBHX
3aBllaHb — II€ BIJHOBJIGHHS TEIUIOI3O0JISILIMHOIO IIapy, SKUl MOXE MOCTpaXkJaTH B pe3yibTari
MEXaHIYHUX a00 IHIMHMX BIUIMBIB. BaXIWBO [ETanbHO OWISHYTH, BH3HAYUTH CTYIIiHb
VIIKOPKEHHOCTI 1, 3a TMOTpeOu, 3aMIHUTH 130JIF0IOY1  MaTepiayid, SKi MOXYTh BTPaTHUTH
TETUIO130JISIIIHI BIACTUBOCTI B MAaHOYTHHOMY.

Kpim TOro, BIAHOBIICHHS 30BHINIHBOTO (DIHINIHOTO IIAPY € YACTUHOIO IPOIECY PEMOHTY
yremieHux (acaniB, mobd 3ade3neunTH MPUBAOIMBHUIA 30BHIIIHINA BUIIIA OyIiBIi Ta 3aXUCTUTH
BHYTPIIIIHI KOHCTPYKIIHHI IIapH, a COCOOJMBO TEIUIOI30JALIMHNN Marepiai BiJ KIIMaTHYHUX Ta
iHmmx QakTopiB. BcTaHOBIEHO, MO 3 IUIMHOM Yacy pi3HI MaTepiald TeIIO30JSIIHOrO mapy
MalwTh Pi3HI TOKa3HWKU pyWHYBaHHSA. OcCOONMBY yBary CciiJi NPUIUIATA BUOOpPY MarepialiB
CUCTEMH, [0 MAIOTh AaHAJOTIYHI BJIACTHBOCTI 3 MapompoHWKHOCTI. llei miaxix momomMorke
3a0e3neynT HeoOXiTHI BITACTUBOCTI CUCTEMH TEIUIO130JISI1Ii1 Ta 30eperT! 30BHIIIHIM BUMIs Oy/IiBIIi
B 1JIcaJIbHOMY CTaHi IPOTITOM TPHUBAJIOrO MEPioy eKCILTyaTarlii.

BcraHoBiieHo, 110 miciis BITHOBJICHHS 130Jb0BaHUX (bacaiiB, BaXKIMBO J0ATH MPO 1X AOTIIAL i
oOciyroByBaHHs. Hane)xHe BUKOHAHHS PETYISPHOI TEPEBIPKH Ta OOCIYrOBYBaHHS JTOTIOMOXKE
CBOEYACHO BUSBIISATH MOKJIMBI ITPOOJIEMH 1 3aro0iraTu Cepro3HUM YIIKOIKEHHSIM Y MaiilOyTHHOMY.
HeoOxiTHO Takok BpaxOBYBATH KJIiMAT 1 MICIIeB1 OyiBENIbHI CTaHIAPTH MIPH BUOOPI MarepialiiB st
PEMOHTY, 1100 3a0€3MEUNTH ONTUMANIbHY eKCIUTyaTaliiiHy e(eKTUBHICTh (dacamy.

B mpomeci gociikeHHST BHSBICHO, IO METOAW PEMOHTY OOHMPAIOTHCS, B IEPIIY Yepry,
BUXOJSIYM 3 TEXHIYHOTO CTaHy OY/iBJi Ta CTYNEHIO MOLIKOPKEHHOCTI, sIKa OTPUMaHa B pPe3yibTaTi
obcrexenns. Lle mo3Bossie BUOpaTH BIANOBiAHI METOAM PEMOHTY Ta OIHKY IMOB'SI3aHUX 3 MM
pusukiB. Cri 3ayBaKuUTH, 10 (axiBellb, SKUA pPETeIbHO OOCTEXKYye 1 BH3HAUae cTaH (pacagHOro
YTEIUICHHS TIOBUHEH BOJIOMIITH BU3HAYCHUMH KOMITETEHITISIMU B YIIAIITYBaHHI Ta peMOHTI (pacais.

Otxe, pe3ynbTaTH JOCHIKEHb IMIJKPECHIOIOTh BaXIUBICTh SKICHOTO PEMOHTY Ta
0o0CITyroByBaHHs yTeIJIEHUX (QacadiB sl 3a0e3leueHHs iXHbOI HaAIMHOCTI, €(PEeKTHBHOCTI Ta
JIOBIFOBIYHOCTI.

BusiBneno, mo nams 3a0e3medeHHs] SIKOCTI Ta Oe3mnekd OyaiBeNbHUX OO0'€KTIB Ba)KITHBO
MPOBOAMTH CUCTEMAaTHMYHHI PEMOHT Ta OOCIIyTOBYBaHHS YTEIUIEHUX (acaliB, Kl MOXYTb OyTH
MOIIKOP)KEHUMH BHACTIIOK pi3HUX BIUTHBIB. Lle no3Bosie 30epertu eneproeeKTUBHICTh OyiBIIi Ta
HiATPUMYBATH 11 €CTETUYHUIN BUIVIS HA MPOTA31 TPUBAJIOI0 Yacy eKCIuTyararlii.

Kurouosi cioBa: yrennenuii dacan, nedektu, npuuuHU, peMOHT (hacajiB, BIAHOBICHHS.
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