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ABSTRACT: The topic of methods for enhancing the stability of constructions, repair, and
design holds significant importance in the modern construction industry. This article explores
contemporary technologies aimed at strengthening the stability of structures, methods used in
repair processes, and innovative approaches applied in design. The importance of new materials,
digital technologies, and automated systems in improving structural solutions is highlighted.
Additionally, practical recommendations are provided for ensuring the safety and efficiency of
constructions while analyzing the economic aspects of these processes. The article also addresses
technical issues that arise during repair and reconstruction, offering modern solutions, as well as
effective methods for ground preparation and reinforcement. The economic and technical aspects
of strengthening constructions are discussed, along with the impact of these processes on labor
safety and productivity. The article presents scientific approaches applicable to construction
practices and develops recommendations aimed at enhancing the stability of constructions.
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ANNATASIYA: Konstruksiyaning mustahkamligini oshirish usullari, ta’mirlash va
loyihalash mavzusi zamonaviy qurilish sohasida muhim ahamiyat kasb etadi. Ushbu maqola,
konstruktsiyalarning mustahkamligini oshirishga qaratilgan zamonaviy texnologiyalar, ta’mirlash
jarayonlarida qo‘llaniladigan usullar va loyihalashda foydalaniladigan innovatsion yondashuvlarni
o‘rganadi. Konstruktiv yechimlarni yaxshilashda yangi materiallar, raqamli texnologiyalar va
avtomatik tizimlarning ahamiyati ko‘rsatilgan. Shuningdek, konstruksiyalarning xavfsizligini
ta’minlash, samaradorlikni oshirish va iqtisodiy jihatlarini tahlil qilishda amaliy tavsiyalar taqdim
etiladi. Magqolada, ta’mirlash va rekonstruksiya jarayonlarida yuzaga keladigan texnik
muammolarni hal etish bo‘yicha zamonaviy yondashuvlar, zaminni tayyorlash va gruntlarni

kuchaytirishning samarali usullari hagida ham ma'lumot beriladi. Konstruksiyalarning
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mustahkamligini oshirishning iqtisodiy va texnik jihatlari, shuningdek, bu jarayonning mehnat
xavfsizligi va samaradorlikka ta’siri ko‘rib chiqgiladi. Maqola, qurilish sohasidagi amaliyotga
tatbiq etiladigan ilmiy yondashuvlarni tagdim etish orgali konstruksiyalarning mustahkamligini
oshirishga garatilgan tavsiyalarni ishlab chigadi.

TAYANCH SO‘ZLAR: Konstruksiyaning mustahkamligi, Qurilish konstruktsiyalarini
mustahkamlash, Ta’mirlash usullari, Loyihalashdagi yangiliklar, Yangi materiallar, Ragamli
texnologiyalar, Avtomatlashtirilgan tizimlar, Zaminni kuchaytirish, Xavfsizlik va samaradorlik,
Igtisodiy jihatlar, Mehnat xavfsizligi, Ishlab chigarish samaradorligi, Rekonstruksiya, Texnik
muammolar, Qurilish amaliyotlari.

AHHOTAILIUSA: Tema METONOB NOBBILICHHUS IPOYHOCTH KOHCTPYKUMN, PEMOHTa M
IMPOCKTUPOBAHHUA HMCCT 0O0JIBIIIOE 3HAUEHHUE B COBpCMeHHOﬁ CTpOI/ITeJIBHOfI oTpaciiu. B »stoit
CTaTbC pacCCMaATpUBAIOTCA COBPECMCHHBIC TCXHOJIOTMU, HAIIPABJICHHBIC HAa YCHJIICHUC IIPOYHOCTU
KOHCTPYKHHﬁ, MCTOABI, HCIIOJILB3YCMBIC B IIPOLCCCC PEMOHTA, U MHHOBAIIMOHHBLIC ITOAXOMBbI,
MNPpUMCHACMBIC IIpU IIPOCKTHUPOBAHHU. HO,[[‘ICpKI/IBaeTC}I Ba)XHOCTb HOBBLIX MAaTCpHAJIOB,
LII/I(i)pOBBIX TEXHOJIOTUH U ABTOMATHU3UPOBAHHBIX CHUCTEM B YIYUIHICHUHU KOHCTPYKTUBHBIX
pemieHuit. Takke MArOTCS MPAKTHUECKHUE PEKOMEHIAIMU IO OOECIEYeHHIO O€30MaCHOCTH U
3 (PEKTUBHOCTH KOHCTPYKIIUH, a TaKXKEe AaHAIM3UPYIOTCS JKOHOMHYECKHE AacCHeKThl JTHX
mponeccoB. B crarbe Takxke paccMaTpuBaOTCA TEXHHUYCCKUC HpO6J’IeMBI, BO3HUKAOIIUE B
nponecce peMOHTa MU PCKOHCTPYKHHUH, IMPEAIaratoTCad COBPEMCHHBIC PCIICHHSA, a4 TaKKe
3¢ (deKTUBHBIE METO/bl IMOATOTOBKM TpyHTa M ycuieHus. OOCyXIaroTCsi SKOHOMHYECKHE U
TEXHUYCCKHUE AaCIICKTbl YCUJICHHUA KOHCTPYKHHﬁ, a TaKXKC BJIHWAHHUC OTUX IPOLHECCOB Ha
0€30I1aCHOCTD Tpyda U HOPOU3BOAUTCIIBHOCTD. B crartbe NpEACTABJICHBI HAYYHBIC IMOAXOMIBI,
MMPUMCHUMBIC K CTpOHTCJ'ILHOﬁ IPpaKTUKE, 1 paSpa6aTLIBaIOTC}I PEKOMCHAANH, HAIIPABJICHHBIC Ha
IMOBBIIICHUEC TPOYHOCTH KOHCTpYKHHﬁ.

K/IIOYEBBIE CJIOBA: « IIpo4HOCTh KOHCTPYKLMH, YKpEIJIEHHE CTPOUTEIbHBIX
KOHCTpyKUMi, Mertonel pemoHTa, lHHOBanmm B mnpoektupoBaHunH, HoBble MaTepuaisl,
L[I/I(I)pOBBIe TEXHOJIOTHH, ABTOMaTI/ISI/IpOBaHHBIe CHUCTEMBI, YerHJ'IeHI/Ie TPYHTOB, besomacHocTh
U 3¢ (eKTUBHOCTh, JKOHOMHUYECKHE acnekThl, OxpaHa Tpyna, D((eKTUBHOCTh MPOU3BOJCTBA,
Pexoncrpykuus, Texunueckue npobdnaempl, CTpoUTeIbHbBIE. »

Introduction

At present, in any country, there are numerous tasks related to the repair and reconstruction
of existing industrial enterprises. The development of production largely depends on improving

technological processes, optimizing production workflows, and making the most efficient use of
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available space. However, any repair work usually affects the load-bearing capacity of building
structures and alters their original structural scheme, which in turn requires strengthening and
enhancing the structures.

The need to reinforce building structures arises not only during repairs but also in cases
where the production technology leads to premature deterioration, damage, or other unforeseen
circumstances. Among construction materials used in industrial buildings for many years,
reinforced concrete structures are the most widely applied. Therefore, systematizing, analyzing,
and summarizing existing methods for designing and effectively reinforcing these structures is of
great economic importance. Constructing buildings on poor soils is not advisable because, during
flooding, deformation increases sharply, which in reinforced concrete structures can cause
significant or even catastrophic damage. This factor influences the choice of reinforcement
method. Before starting reinforcement work, sources of soil moisture are eliminated, and research
on effective soil strengthening at the construction site is conducted.

Below, examples are provided of structural-technological solutions for selecting, applying,
and calculating the reinforcement of load-bearing reinforced concrete structures during
reconstruction and major repairs, including technical solutions for strengthening slabs, beams, and
columns commonly found in construction practice.

Research Methods

During the research, methods such as analysis of scientific and educational-methodical
literature, pedagogical observation, comparative analysis, generalization, modeling, programming,
and digitization were used.

Literature Review

The article discusses methods for increasing the strength of structures in repair and design
processes. Strengthening structures, and the application of modern techniques in repair and design,
is of great importance. According to Xo‘jaev and Raxmatov (2020), modern construction
technologies play a significant role in reinforcement, offering innovative approaches for evaluating
the performance of new materials and structures. This source provides extensive information on
the role of digital technologies and automated systems in the structural reinforcement process.
Technological optimization and the use of new materials in strengthening and repair work increase
the efficiency of structural solutions.

Mustafayev (2017) emphasizes the technological approaches and methodologies applied in
the reconstruction of industrial enterprises, providing practical recommendations for the effective

organization of repair and design processes, optimization of production areas, and ensuring safety.
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Qodirov and Shukurov (2015) focus on studying structural-technological solutions and their role
in production, noting that the use of new technologies and materials contributes to enhancing
structural strength.

G‘ayratov and Xodjayev (2022) analyze methods for soil preparation and strengthening,
showing how modern technologies and techniques improve construction safety. Studies on
increasing the load-bearing capacity of structures are also highlighted (Ismoilov, 2019). These
studies are crucial for ensuring the safe operation of smart construction techniques.

Soliyev (2021) investigates the economic aspects of strengthening industrial buildings. His
research analyzes the economic efficiency of reinforcement and reconstruction processes,
highlighting the role of economic stability in improving structural performance. Yuriev and
Mirsobirov (2016) identify technical challenges arising during reconstruction and provide
necessary technical approaches to ensure safety and effective implementation.

Thus, modern technologies and scientific research applied in strengthening, repair, and
design form a crucial foundation for ensuring the safe operation of smart construction techniques.
Implementing the recommendations presented in the article is essential for enhancing labor safety
and applying new technologies effectively.

Research Results and Discussion

As a result of inspecting the industrial building (Figure 1), it was determined that there are
no defects or damages. The calculated characteristics of the concrete and reinforcement comply
with the regulatory requirements.

Since a technical reassessment of the building is planned, it is necessary to check the load-
bearing capacity of the building structures, and if required, perform calculations for their
reinforcement.

The load-bearing capacity needs to be determined for the following structural elements:

« Floor slabs;

« Frame beams (girders);

¢ Columns of the first-floor frame.
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Figure 1. Complete prefabricated reinforced concrete frame of a multi-story industrial
building with beam-type floor slabs.
1 — Column. 2 — Beam (girder. 3 — Floor slab. 4 — Vertical steel tie (brace)
5 — Column foundation. 6 — Foundation beam. 7 — Crane runway beam. 8 — Covering beam. 9 —
Roof slab
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Figure 2. Parameters of the industrial building structures

Conclusion
Nowadays, the importance of repairing and reconstructing industrial enterprises is steadily
increasing. Enhancing the strength of building structures and applying technological solutions play
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a crucial role in ensuring production stability and improving the safety of industrial facilities.
Reinforcing reinforced concrete structures, preparing and strengthening the soil, as well as
applying structural-technological solutions, increase the overall durability and efficiency of
construction.

Through structural reinforcement, it is primarily possible to accommodate increased loads
and introduce new technologies. At the same time, higher load-bearing capacity of structures
improves the efficiency of production processes and ensures long-term economic stability. In
particular, technologies such as adding additional reinforcement and using special mixtures to
improve concrete quality can be economically effective when strengthening reinforced concrete
structures.

However, some drawbacks exist in such reinforcement processes. First, strict quality
requirements for materials must be met during construction, and in some cases, insufficient
resources may lead to technical problems. Second, reconstruction processes usually require high
costs and may result in temporary production stoppages. Another challenge is the need to properly
assess the technical condition of the building and respond appropriately to its degree of wear and
external conditions during the evaluation and reinforcement process.

At the same time, to maximize the effectiveness of results achieved through structural
reinforcement, it is important to apply scientifically based methods and modern technologies. This
ensures the continuity of production processes and increases economic efficiency. In the future,
the integration of innovative approaches into reinforcement technologies will provide even more

effective solutions in the construction sector.
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