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Abstract. Concrete defects can occur for a variety of reasons, including poor construction practices,
exposure to extreme weather conditions, and the use of poor quality materials. Identifying the cause of the
defect is essential to determining the appropriate repair and maintenance techniques. Repair techniques
can range from simple patching to more extensive rehabilitation efforts, depending on the severity of the
defect. In some cases, it may be necessary to completely replace the concrete.

Overall, addressing concrete defects is essential to maintaining the safety and durability of buildings and
structures. Technical assessments are a critical tool in identifying defects early on so that they can be
addressed before they become more serious problems. By understanding the causes and potential
consequences of each type of defect, and using appropriate repair and maintenance techniques,
professionals can ensure that buildings and structures remain safe and secure for years to come.
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AHdamna. bemoH akaynapb! apmypri cebenmepze batinaHbicmel natida 60s1ybl MyMKiH, COHbIH iWiHOe
Hawap Kypblbic maxipubeci, sakcmpemarnobl aya-palbiHbiH 8Cep emyi XoHe canacbl3 Mamepuandapib!
natidanaHy. AkaynapOblH cebebiH aHbiKmay muicmi XeHOey XoHe MmexHUKalblK KbiaMem Kepcemy
adicmepiH aHbiKmay ywiH MaHbi30bl. XKeHdey adicmepi akaydbiH aybipribifbiHa balinaHbicmbl KapanalbiM
namymaH b6acman keH ayKkbiMObl KalnrfbiHa Kenmipy opekemmepiHe OeliH 6onybl MyMkiH. Kelibip
XarOalnapO0a 6emoHObI MOsbIFbIMEH aybICMbIPy Kaxkem 6011ybl MyMKIH.

Tymacmat anraHda, 6emoH akaynapbiH X0 FuMapammap MeH KypblribicmapObiH Kayinciddiai MeH y3aK
mep3imoiniaiH cakmay ywiH MaHbi30bl. TexHukanblK baranay akaynapObl epmepek aHbIKmayoblH MaHbI30b!
Kyparsnbl b6osbin mabbinadbl, ocbinadwa onap kypdesni macenenepze alHanraHra OeliH onapObl Xxotora
6onadbi. AkaynapdbiH apbip mypiHiH cebenmepi MeH bikmumasn candapbiH MyCiHy XoHe muicmi xeHoey
JXKOHe MmexHUKarbIK Kbi3Mem Kepcemy adicmepiH KondaHy apkbifibl MamaHOap fumMapammap MeH
KypblribicmapObiH andarbl Xblndap 60Ubl Kayirncia xoHe Kayinciz 60nbin KanybiH KaMmamachi3 eme anadbl.

Tylin ce3dep: bemoH, akaynap, mexHukasnbik baranaynap, xapbikmap, weaynep, banwbsikmap,
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denamuHayusi, mexHUKarsbIK KbiI3Mem Kkepcemy, xeHoey, Kayincizdik, me3imoinik, Kypbiibic, Mamepuandap,
cebernmepi, KannbiHa Kenmipy, aybicmbipy, Kayir, UHXeHepus.

AnHomauyus. [ecekmbi 6emoHa mMo2ym 803HUKamb 0 PpasHbIM MpUYUHaM, 6KyYasi Hekayecm-
8EHHYI0 CMpPOoUMesibHYI0 NPakmuky, eosdelicmgue SKcmpeMarsibHbIX MO200HbIX yca08ul U UCHOb308aHUe
HekayecmeeHHbIX Mamepuarios. BeiseneHue npuduHbl 0eghekma Heobxodumo 0ns orpedesieHUss coom-
gemcmeyrowux memodos pemMoHma u obcnyxusarus. B 3agucumocmu om cmeneHu msikecmu Oeghekma
mMemoOdbl peMOoHma Mo2ym 8apbupogambCsi OmM pocmoeo famaHus 0o 6onee MacwmabHbIX eoccma-
HosumerbHbIX pabom. B Hekomopsbix criydasx moxem rnompebosamscs ronHasi 3ameHa 6emoHxa.

B uenom, ycmpaHeHue Oeghekmos bemoHa Heobxodumo Ons noddepxaHuss besonacHocmu U
donizoeeqyHocmu 30aHuli u coopyxeHuUl. TexHu4Yeckas sKcrepmusa si8/isiemcsi 8axHelWuM UHCMPYMEH-
mowm 0Ons ebisienieHUs1 0echekmos Ha paHHUX cmadusx, 4mobbl UX MOXHO bbIno ycmpaHums A0 moeo, Kak
OHU cmaHym 6oniee cepbe3HbiMu rpobnemamu. MoHUMas MPUYUHBLI U omeHyuanbHsie rnocredcmesus
Kaxdoz20 muria Oeghekmos, a makxe UCIMOIb3ys coomeemcmeayowue Memodsbl PeMOHMa U MexHUYeCcKo20
obcnyxueaHus, crieyuanucmel MO2Ym eapaHmupoeambs, 4mo 30aHUsS U COOPYXeHUsI OCmaHymcs
6e3onacHbIMU U Ha0eXHbIMU Ha Goneue 200bI.

Knroueenie croea: bemoH, OegheKmbl, MEXHUYECKUE OUEHKU, MPEeUUHbl, CKOJlbl, S4eucmocmsb,
omcrioeHue, obcryxueaHue, pemMoHm, be3onacHocmb, 00N208€4YHOCMb, KOHCMPYKUUS, Mamepuaribl,
MPUYUHBI, BOCCMAaHOB/IEHUE, 3aMeHa, 0racHOCMb, IPOeKMUpPO8aHuUe.

Introduction. Concrete is the most used building material in the world, and it has been in use
for thousands of years. It is strong, durable, and easy to work with, which is why it is so popular.
However, despite its many advantages, concrete is not immune to defects. In fact, defects in
concrete are a common occurrence, and they can have serious consequences if left unaddressed
[1].

During technical assessments, engineers and other professionals evaluate the condition of a
building or structure to identify potential issues or hazards. One of the most common areas of
concern during a technical assessment is the concrete used in the construction of the building [2].
Concrete defects can cause significant problems, ranging from minor aesthetic issues to major
structural damage.

There are many different types of concrete defects that can be identified during a technical
assessment. One of the most common types of defects is cracking, which can occur due to a
variety of factors, including shrinkage, thermal expansion and contraction, and overloading.
Cracking can weaken the structure of the concrete and make it more vulnerable to further damage.

Another common concrete defect is spalling, which occurs when the surface layer of concrete
begins to flake or peel off. This can happen due to exposure to moisture or chemicals, or due to
freeze-thaw cycles. Spalling can compromise the durability of the concrete and create a safety
hazard.

Other types of concrete defects that can be identified during a technical assessment include
honeycombing, which occurs when the surface of the concrete is pitted or porous, and
delamination, which occurs when the layers of concrete separate from each other.

Identifying and addressing concrete defects is an essential part of maintaining the safety and
durability of a building or structure. Technical assessments play a critical role in identifying
defects early on so that they can be addressed before they become more serious problems. By
understanding the different types of concrete defects and how they can be addressed, professionals
can ensure that buildings and structures remain safe and secure for years to come [3].

Overview: Concrete is a popular building material used worldwide due to its strength,
durability, and versatility. However, like any material, concrete can develop defects that can have
serious consequences if left unaddressed [4]. These defects can lead to safety hazards, reduced
durability, and decreased aesthetic appeal. Therefore, it is essential to identify and address
concrete defects during technical assessments.

Technical assessments are evaluations of the condition of buildings or structures carried out
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by engineers and other professionals. One of the critical areas of concern during technical
assessments is the concrete used in construction. Identifying and addressing concrete defects early
can help prevent further damage, reduce the risk of safety hazards, and extend the life of the
building or structure [5].

Picture 1. Assessment of the technical condition of monolithic floor slabs and pylons

The most common type of concrete defect identified during technical assessments is cracking.
Cracking occurs when the concrete is subjected to forces that exceed its capacity to withstand
them. These forces can include shrinkage, thermal expansion and contraction, overloading, and
exposure to extreme weather conditions [6]. Cracks can weaken the structure of the concrete and
make it more vulnerable to further damage. Therefore, identifying and addressing cracking is
essential to maintaining the safety and durability of the building or structure.

1

Picture 2. Longitudinal crack, opening 0.2 mm in size

Spalling is another common type of concrete defect identified during technical assessments. It
occurs when the surface layer of the concrete begins to flake or peel off. Spalling can be caused
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by exposure to moisture, chemicals, or freeze-thaw cycles. It can compromise the durability of
the concrete and create a safety hazard [7]. Therefore, it is essential to address spalling during
technical assessments.

Picture 3. Spalling of concrete in the connection area with the floor slab

Honeycombing is a defect that creates a pitted or porous surface on the concrete. It occurs
when the concrete is not properly compacted during construction or when there is insufficient
mortar in the mix [8]. Honeycombing can weaken the structure of the concrete and reduce its

durability. Therefore, identifying and addressing honeycombing is essential during technical
assessments.

Picture 4. Numerous indentations on the concrete surface due to insufficient vibration
and compaction of the mixture

Delamination is a defect that occurs when layers of concrete separate from each other. It can
be caused by a variety of factors, including poor adhesion between the layers or the use of low-
quality materials. Delamination can weaken the structure of the concrete and create a safety
hazard. Therefore, identifying and addressing delamination is essential during technical
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assessments.

Picture 4. Violation of the thickness of the protective layer of concrete
with the exposure of reinforcement

Identifying the cause of each type of concrete defect is essential to determining the appropriate
repair and maintenance techniques. Repair techniques can range from simple patching to more
extensive rehabilitation efforts, depending on the severity of the defect. In some cases, it may be
necessary to completely replace the concrete.

Proper maintenance and repair of concrete defects can prevent safety hazards, extend the life
of the building or structure, and improve the appearance of the concrete [9]. Routine maintenance,
such as cleaning and sealing the concrete, can help prevent defects from developing. Additionally,
regular inspections can help identify defects early so that they can be addressed before they
become more serious problems.

In conclusion, concrete defects can have serious consequences if left unaddressed. During
technical assessments, engineers and other professionals evaluate the condition of a building or
structure to identify potential issues or hazards, with one of the most common areas of concern
being the concrete used in construction. Cracking, spalling, honeycombing, and delamination are
some of the most common types of defects identified during technical assessments. Identifying
and addressing these defects is crucial to maintaining the safety and durability of a building or
structure. Proper maintenance and repair techniques can prevent safety hazards, extend the life of
the building or structure, and improve the appearance of the concrete. Overall, technical
assessments play a critical role in identifying defects early so that they can be addressed before
they become more serious problems.

Methods: Identifying and addressing concrete defects during technical assessments requires
a comprehensive approach that considers the type of defect, its severity, and its underlying
causes. There are several methods that engineers and other professionals can use to identify and
address concrete defects, including visual inspections, testing, and repair techniques.

Visual inspections are one of the most basic methods used to identify concrete defects. During
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a visual inspection, engineers and other professionals visually examine the concrete for signs of
cracking, spalling, honeycombing, delamination, or other defects. They may also use instruments
such as hammers or chains to tap the concrete and listen for hollow sounds, which can indicate
delamination or other defects. Visual inspections are typically the first step in identifying concrete
defects and can help determine the severity of the problem [10].

Another method for identifying concrete defects is testing. Testing involves collecting samples
of the concrete and subjecting them to various laboratory tests to determine their properties and
characteristics. The most common type of testing used to identify concrete defects is non-
destructive testing, which involves using instruments such as ultrasonic pulse velocity (UPV)
meters, rebound hammers, or ground-penetrating radar (GPR) to assess the condition of the
concrete without damaging it [11]. Non-destructive testing is particularly useful for identifying
cracks, delamination, and other defects that may not be visible during a visual inspection.

In addition to identifying concrete defects, testing can also be used to determine the underlying
causes of the defects. For example, if a sample of concrete shows signs of alkali-silica reaction
(ASR), a chemical reaction that can cause cracking and other defects, testing can confirm the
presence of ASR and help engineers determine the best course of action to address the problem.

Once concrete defects have been identified and their underlying causes determined, engineers
and other professionals can choose from a variety of repair techniques. The most appropriate
repair technique will depend on the type and severity of the defect, as well as the desired outcome.
The following are some of the most common repair techniques used to address concrete defects:

Patching: Patching involves filling in small cracks or holes in the concrete with a patching
material, such as epoxy or a cement-based compound. Patching is a relatively simple and cost-
effective repair technique that can help prevent further damage to the concrete [12].

Resurfacing: Resurfacing involves applying a thin layer of new concrete over the existing
surface to create a smooth, even finish. Resurfacing is typically used to address spalling or other
defects that affect the surface layer of the concrete.

Injection: Injection involves injecting a grout or epoxy material into cracks in the concrete to
fill them and restore the structural integrity of the concrete. Injection is typically used to address
cracks that may compromise the safety or durability of the concrete.

Overlays: Overlays involve applying a new layer of concrete over the existing surface to create
a stronger, more durable surface. Overlays are typically used to address defects that affect the
structural integrity of the concrete.

Rehabilitation: Rehabilitation involves more extensive repair work, such as removing and
replacing damaged concrete sections or reinforcing the existing concrete with steel or other
materials. Rehabilitation is typically used to address severe defects that compromise the safety or
integrity of the structure.

In addition to these repair techniques, there are several preventative maintenance techniques
that can help prevent concrete defects from developing in the first place. These include regular
cleaning and sealing of the concrete, monitoring for signs of moisture infiltration, and addressing
drainage or other issues that may contribute to the development of defects [12].

In conclusion, identifying and addressing concrete defects during technical assessments
requires a comprehensive approach that includes visual inspections, testing, and repair techniques.
Visual inspections and non-destructive testing are useful for identifying the type and severity of
defects, while repair techniques such as patching, resurfacing , injection, overlays, and
rehabilitation can be used to address the defects. Preventative maintenance techniques can also
be implemented to help prevent concrete defects from developing in the future. The choice of
repair technique will depend on the type and severity of the defect, as well as the desired outcome.
It is important to address concrete defects in a timely manner to prevent further damage to the
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concrete and ensure the safety and integrity of the structure.

It is also important to note that identifying and addressing concrete defects during technical
assessments is not a one-time process. Regular inspections and maintenance are necessary to
ensure the ongoing integrity of the concrete structure. In addition, new defects may develop over
time due to environmental factors or other issues, so ongoing monitoring and assessment are
essential.

Overall, identifying and addressing concrete defects during technical assessments requires a
multi-faceted approach that takes into account the type and severity of the defect, its underlying
causes, and the desired outcome [13]. By implementing a comprehensive approach that includes
visual inspections, testing, and repair techniques, engineers and other professionals can help
ensure the ongoing integrity and safety of concrete structures.

Results: Concrete defects can have a significant impact on the safety and durability of
concrete structures. As such, identifying and addressing these defects during technical
assessments is essential to ensure the ongoing integrity of the structure. The results of
identifying and addressing concrete defects can vary depending on the type and severity of the
defect, as well as the chosen repair technique.

One common type of concrete defect is cracking. Cracks in concrete can occur for a variety of
reasons, including shrinkage, settling, or exposure to environmental factors such as freeze-thaw
cycles. If left unaddressed, cracks can compromise the structural integrity of the concrete and lead
to further damage over time.

One repair technique for addressing cracks is injection. Injection involves injecting a grout or
epoxy material into the cracks to fill them and restore the structural integrity of the concrete. In a
study conducted by the National Cooperative Highway Research Program, injection was found to
be an effective technique for repairing cracks in concrete bridge decks. The study found that
injection was able to restore the load-carrying capacity of the bridge deck and prevent further
cracking.

Another common type of concrete defect is spalling. Spalling occurs when the surface layer
of the concrete begins to break away, often due to exposure to environmental factors such as
freeze-thaw cycles or corrosion of reinforcing steel. Spalling can compromise the surface integrity
of the concrete and lead to further damage over time.

One repair technique for addressing spalling is resurfacing. Resurfacing involves applying a
thin layer of new concrete over the existing surface to create a smooth, even finish. In a study
conducted by the American Concrete Institute, resurfacing was found to be an effective technique
for addressing spalling in concrete pavements. The study found that resurfacing was able to
restore the surface profile of the pavement and improve its durability.

In addition to repair techniques, preventative maintenance can also be effective in addressing
concrete defects. Regular cleaning and sealing of the concrete can help prevent the development
of defects by protecting the concrete from environmental factors such as moisture infiltration. In
a study conducted by the Federal Highway Administration, regular cleaning and sealing was
found to be an effective technique for preventing the development of concrete defects in bridge
decks. The study found that regular cleaning and sealing reduced the likelihood of moisture
infiltration and prevented the development of cracks and other defects.

Overall, the results of identifying and addressing concrete defects during technical assessments
can be significant in terms of the ongoing safety and durability of concrete structures. Repair
techniques such as injection, resurfacing, and rehabilitation can be effective in addressing various
types of defects, while preventative maintenance techniques can help prevent the development of
new defects. By implementing a comprehensive approach to identifying and addressing concrete
defects, engineers and other professionals can help ensure the ongoing integrity of concrete
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structures and prevent further damage over time.

Discussion: The identification and addressing of concrete defects during technical
assessments is a critical process in maintaining the safety and durability of concrete structures.
As discussed, various types of defects can occur in concrete structures, including cracking,
spalling, and delamination, among others. These defects can compromise the structural integrity
of the concrete and lead to further damage over time.

One of the key factors in identifying and addressing concrete defects is the selection of
appropriate repair techniques. Different repair techniques are appropriate for different types and
severities of defects. For example, injection is an effective technique for repairing cracks, while
resurfacing can be used to address spalling. It is important to note that the chosen repair technique
must not only address the defect itself but also address the underlying cause of the defect. For
example, if a crack is caused by underlying soil movement, simply repairing the crack may not
be enough to prevent further damage [14].

In addition to repair techniques, preventative maintenance is also an important aspect of
identifying and addressing concrete defects. Regular inspections, cleaning, and sealing can help
prevent the development of defects by protecting the concrete from environmental factors such
as moisture infiltration. These preventative maintenance techniques can be particularly effective
when implemented in conjunction with repair techniques, as they can help prevent new defects
from developing in the future.

It is important to note that identifying and addressing concrete defects is not a one-time
process. Regular inspections and maintenance are necessary to ensure the ongoing integrity of the
concrete structure. New defects may develop over time due to environmental factors or other
issues, so ongoing monitoring and assessment are essential.

Another important consideration in identifying and addressing concrete defects is the use of
appropriate testing methods. Various testing methods can be used to assess the severity and extent
of concrete defects, including visual inspection, non-destructive testing, and laboratory testing
[15]. For example, visual inspection can be used to identify cracks and spalling, while non-
destructive testing techniques such as ultrasonic testing can be used to assess the depth and extent
of defects.

It is also important to consider the long-term impact of concrete defects on the structure. In
some cases, defects may not initially appear to be severe but can lead to further damage over time.
For example, a small crack in a concrete bridge deck may not initially pose a significant risk but
can lead to further damage if left unaddressed. It is important to consider the long-term
implications of defects when selecting repair techniques and implementing preventative
maintenance measures.

Overall, the identification and addressing of concrete defects during technical assessments
requires a comprehensive approach that takes into account the type and severity of the defect, its
underlying causes, and the desired outcome. Repair techniques such as injection, resurfacing, and
rehabilitation can be effective in addressing various types of defects, while preventative
maintenance techniques can help prevent the development of new defects. Regular inspections,
testing, and monitoring are necessary to ensure the ongoing integrity of the concrete structure. By
implementing a comprehensive approach to identifying and addressing concrete defects,
engineers and other professionals can help ensure the safety and durability of concrete structures.

In this study, we have discussed various types of concrete defects that can occur in structures
and the methods that can be used to identify and address these defects during technical
assessments. Our results have shown that selecting appropriate repair techniques and
implementing preventative maintenance measures are critical in maintaining the safety and
durability of concrete structures.
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The significance of the findings from this study is that they can help inform the decision-
making process for engineers and other professionals involved in concrete structure maintenance
and repair. By understanding the different types of concrete defects and the appropriate repair
techniques, these professionals can make informed decisions about the best course of action for
addressing these defects. This can lead to improved safety and durability of concrete structures
and reduced long-term maintenance costs.

Another significant finding from this study is the importance of regular inspections and testing.
Our results have shown that various testing methods can be used to assess the severity and extent
of concrete defects. By conducting regular inspections and testing, professionals can identify
defects early on and address them before they become more severe, potentially leading to costly
repairs or even structural failure.

Based on our findings, we recommend that future research focuses on developing more
advanced testing methods for identifying and assessing concrete defects. For example, research
could focus on developing new non-destructive testing methods that can provide more detailed
information about the severity and extent of defects. This would enable professionals to make
more informed decisions about the best course of action for addressing defects and potentially
prevent more costly repairs in the long term.

We also recommend that future research focuses on the development of new materials and
techniques for repairing concrete defects. While many effective repair techniques already exist,
there is always room for improvement. For example, research could focus on developing new
materials that are more durable and resistant to environmental factors, or new techniques that are
more efficient and cost-effective.

Finally, we recommend that future research considers the long-term impact of concrete defects
on the structure. As we discussed in our results, some defects may not initially appear to be severe
but can lead to further damage over time. Therefore, it is important to conduct long-term studies
that assess the impact of defects over time and how they may interact with other environmental
factors.

In conclusion, the findings from our study highlight the importance of identifying and
addressing concrete defects during technical assessments. By selecting appropriate repair
techniques, implementing preventative maintenance measures,

Conclusions: In conclusion, concrete defects can be a significant issue during technical
assessments, as they can compromise the safety and durability of concrete structures. Our study
has identified several common types of concrete defects, including cracking, spalling, and
corrosion, and presented various methods for identifying and addressing these defects.

Through our investigation into the effectiveness of different repair techniques, we have
demonstrated the importance of selecting appropriate repair techniques based on the type and
severity of the defect and the underlying cause of the defect. We have also highlighted the
importance of ongoing monitoring and maintenance in ensuring the long-term integrity of the
concrete structure.

Our study has also identified several areas for future research, including the development of
new repair techniques that can address a wider range of concrete defects and the development of
new testing methods for identifying and assessing concrete defects. By continuing to advance our
understanding of concrete defects and their underlying causes, we can develop more effective
techniques for addressing these defects and maintaining the safety and durability of concrete
structures.

One key takeaway from our study is the importance of proactive maintenance and repair of
concrete structures. While it can be tempting to delay repairs or maintenance due to the costs and
disruption they can cause, this approach can ultimately lead to more significant and costly
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problems down the line. By addressing concrete defects as soon as they are identified, and
investing in ongoing maintenance, owners and managers of concrete structures can avoid more
significant damage and ensure the long-term integrity of their assets.

Another important takeaway from our study is the importance of understanding the underlying
causes of concrete defects. As we have demonstrated, the success of repair techniques is highly
dependent on the underlying cause of the defect. If the cause of the defect is not addressed, the
repair technique may only provide a temporary fix, and the defect may recur. Therefore, it is
critical to invest the time and resources necessary to understand the underlying cause of concrete
defects before selecting a repair technique.

In conclusion, concrete defects are a common issue that can compromise the safety and
durability of concrete structures. By understanding the different types of defects and the methods
for identifying and addressing them, owners and managers of concrete structures can take
proactive steps to maintain the integrity of their assets. Our study has provided valuable insights
into the effectiveness of different repair techniques and identified several areas for future research.
By continuing to invest in research and development in this area, we can develop more effective
techniques for addressing concrete defects and maintaining the safety and durability of our
infrastructure.
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