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This article examines the current problems of residential real estate valuation. Key issues such as 

insufficient valuation quality, lack of a unified methodology and transparency of real estate valuation, as 

well as deliberate distortion of the value of real estate have been studied. All the problems have been 

considered in detail, and solutions have been proposed. 
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The article formulates a set of criteria for assessing the sustainable development of the university 

environment, including new categories "Technological innovation and digitalization of BIM" and 

"Interaction with the city". The introduction of these categories is justified by ranking and adjusting them, 

taking into account the specifics of the university campus. With the help of an expert assessment, the 

consistency of opinions and the significance of criteria have been established. The maximum points are 

proposed for calculating the integral indicator (S-factor) of the sustainability of campus development. 
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The article is devoted to the methodology of identifying the stages of the city's life cycle based on a 

system of indicators covering economic, social, environmental, infrastructural and innovative aspects of 

development. The article considers an integrated approach that includes data collection and processing, 

normalization and weighting of indicators, calculation of an integral indicator and interpretation of the 

results to determine the current stage of the city's life cycle. The example of the city of Voronezh shows 

how this methodology can be applied to analyze and develop sustainable development strategies. 
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The article presents a scenario-based modeling of the impact of university campus development on the 

formation of a sustainable urban environment. Three scenarios for the development of a university 

campus are considered. The theoretical aspects of the cognitive approach in management are analyzed, 

the concepts of the cognitive map are formulated, cause-and-effect relationships between the concepts are 

established, the weights of the connections are determined, and the consonances and dissonances of the 

influence of the system and the concepts are calculated. 
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In the context of the activities of enterprises of the construction complex, various organizational and 

technological situations arise most sharply, when the nature of work and development directions in the 

housing market change, taking into account the accumulated experience and potential. This determines 

the need to improve the necessary organizational and technological mechanisms and directions of their 

development aimed at stabilizing the entire construction industry and processes, reducing the influence of 

the external environment. Within the framework of this study, comprehensive analysis methods were 

used, including theoretical understanding of the problem, empirical approaches to studying the object of 

research, as well as subsequent processing, generalization and systematization of the data obtained. The 

research is based on fundamental scientific approaches such as dialectical, systemic, dynamic, variant, 

balance, and modeling methods, which allowed for a comprehensive assessment of the processes under 

consideration. The subject of the research is the organizational and technological mechanisms of the 

functioning of enterprises, as well as the patterns of their formation and application. The analysis included 

a study of the structure, principles, and factors influencing the effectiveness of these mechanisms. Special 

attention is paid to the integration of digital technologies and advanced methods of organizing material 

production aimed at improving the efficiency of construction process management. The use of these 

mechanisms at various stages of the life cycle of real estate objects helps to increase the stability and 

reliability of enterprises in conditions of environmental instability and uncertainty of construction 

production. 
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Using the example of a real building, the combined effect of construction defects and the different shapes 

of metal column heads on the punching shear resistance of a girder less monolithic reinforced concrete 

floor slab has been studied. The study was conducted based on the results of an inspection of the technical 

condition of the floor slab, which revealed a significant deviation of the actual concrete strength class (on 

average for the slab B12.5) from the specified in the project (B35). Verification calculations of the slab 

for punching shear resistance were performed for the effect of concentrated force and bending moments 

according to the standard methodology. It was found that the punching shear resistance of the floor slab is 

not ensured in the places where it rests on T-shaped and L-shaped column heads beyond the boundary of 

the transverse reinforcement, as well as in areas near corner columns with L-shaped column heads with a 

through hole in the support area in the presence of transverse reinforcement. 

 

Keywords: monolithic reinforced concrete slab, construction defect, strength, punching, column head, 
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At the initial stage of experimental research, after selecting an object, setting goals and objectives of the 

experiment, the most important factors affecting the strength of experimental structures are selected. The 

method of a priori ranking of factors is used as an expert method to select the most significant factors. 

The characteristics of the experimental samples are given. The method of testing beams for alternating 

effects is presented. The results of statistical processing of the obtained experimental data are presented. 
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An algorithm for learning a neural network is considered, which allows for analytical calculations, 

whether it is analyzing possible events, monitoring resources and equipment, which will allow both at the 

planning stage and in the future to reduce production costs and avoid downtime during construction and 

installation work due to the rational allocation of work and resources over time, when entering provide 

the necessary data and suggest options for improving and optimizing the construction process in order to 

reduce the negative impact on the environment. 
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The article highlights the issues of justifying the choice of building materials for external enclosing 

structures in order to reduce their thickness. At the same time, the thermal insulation characteristics of the 

building are preserved and the construction time is shortened. Based on the thermal engineering 

calculation, the general principles of comparing structures are considered. Analysis of the cost of building 

materials and installation of construction allows you to choose the best option for exterior enclosing 

structures for low-rise residential buildings. 
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In the context of the development of sustainable and integrated territorial development in Russia, the task 

of increasing energy efficiency is one of the fundamental tasks for all branches of construction 

production. The problem of building energy-efficient multi-family apartment buildings depends on how 

well the construction control was carried out. The article discusses the main stages of the implementation 

of possible defects in the enclosing structures of an apartment building. Their systematization is given. 

The reasons for the occurrence and suggestions are presented to reduce the negative impact of poorly 

performed construction control of enclosing structures for further study. Approaches to the formation of 

construction control are outlined, taking into account the prospects for the development of sustainable 

architecture. Solutions have been identified to reduce the negative impact of various deviations that occur 

during construction in the field of energy efficiency, and various control measures have been proposed to 

identify and prevent such influences, including the use of digitalization of control measures. 

 

Keywords: energy efficiency, construction control, apartment building, enclosing structure, sustainable 

architecture, violations of construction technology, the life cycle of objects. 

 

References 

 



1. Kabanova, T.V. Thermal imaging survey as a method of operational control of thermal protection 

properties of enclosing structures / T. V. Kabanova, V. N. Enyushin, S. E. Anufriev // Bulletin of the 

Kazan State University of Architecture and Civil Engineering. - 2019. - No. 3 (49). - P. 104-111. 

2. Lysev, V.I. Directions for improving the energy efficiency of buildings and structures / V.I. Lysev, 

A.S. Shilin // Scientific journal of NRU ITMO. Series "Refrigeration and air conditioning". - 2017. - No. 

2/3. - P. 18-25. 

3. Baulin, A.V. Construction control in the project of work production / A.V. Baulin, A.S. Perunov // 

Engineering Bulletin of the Don. – 2021. – No. 4. – URL: ivdon.ru/ru/magazine/archive/n4y2021/6909 

(date of access: 02.02.2025). 

4. Lapidus, A. A. Comprehensive assessment of organizational and technological processes that optimize 

the duration of monolithic works in the construction of residential buildings / A. A. Lapidus, D. V. 

Topchiy, A. E. Stepanov. - Moscow: ASV Publishing House, 2022. - 142 p. - ISBN 978-5-4323-0452-0. 

5. Lapidus, A. A. Organization of works on inspection of buildings and structures / A. A. Lapidus, D. V. 

Topchiy // Industrial and civil engineering. - 2023. - No. 3. - P. 12-15. – DOI 10.33622/0869-

7019.2023.03.12-15. 

6. Features of construction supervision at civil high-rise construction sites / D. V. Topchiy, E. O. 

Kochurina, A. Yu. Kochetkov, V. S. Chernigov // Construction production. – 2022. – No. 4. – P. 91-94. – 

DOI 10.54950/26585340_2022_4_91. 

7. Abramyan, S. G. Energy-efficient and resource-saving construction technologies / S. G. Abramyan. – 

Moscow: Limited Liability Company "Rusains", 2022. – 286 p. 

8. Rusanov, A. E. Organization of construction supervision by energy efficiency parameters // Bulletin of 

the South Ural State University. Series: Construction and architecture. – 2014. – No. 2 (12). – P. 15-17. 

9. Tolstokorova, A. A. Study of modern methods of design and construction of prefabricated buildings / 

A. A. Tolstokorova, D. M. Elshaeva // Construction and architecture – 2024: Proceedings of the 

international scientific and practical conference of the faculty of industrial and civil engineering, Rostov-

on-Don, April 17-19, 2024. – Rostov-on-Don: Don State Technical University, 2024. – P. 293-294. 

10. A Review of Sustainable Bio-Based Insulation Materials for Energy-Efficient Buildings / P. Raja, V. 

Murugan, S. Ravichandran [et al.] // Macromolecular Materials and Engineering. – 2023. – Vol. 308, No. 

10. – DOI 10.1002/mame.202300086. 

11. Organization of supervision over construction works using UAVs and special software / A. Tugay, R. 

Zeltser, M. Kolot, I. Panasiuk // Science and Innovation. – 2019. – Vol. 15, No. 4. – P. 21-28. – DOI 

10.15407/scine15.04.021. 

12. Strategies for Sustainable Architecture [Electronic resource] – Access mode: 

http://library.uniteddiversity.coop/Ecological_Building/Strategies_for_Sustainable_Architecture.pdf (time 

access: 01/31/2025). 

13. Sassi, P. Strategies for Sustainable Architecture // New York USA, Taylor & Francis Inc. 2006, P. 

306. 

14. Esaulov, G. V. Sustainable architecture - from principles to development strategy // Bulletin of 

TGASU. - 2014. - No. 6 (47). - URL: https://cyberleninka.ru/article/n/ustoychivaya arhitektura-ot-

printsipov-k-strategii-razvitiya (date of access: 31.01.2025). 

15. Cao, H. Application of BIM technology in construction project cost refinement control and 

construction energy consumption control / H. Cao // Applied Mathematics and Nonlinear Sciences. - 

2024. - Vol. 9, No. 1. - DOI 10.2478/amns.2023.2.01584. 

16. Topchiy, D. V. Practice of conducting an examination as a type of control (supervisory) action with 

the involvement of experts and expert organizations / D. V. Topchiy, A. Ya. Tokarsky, M. S. Rivanenko 

// Construction production. - 2023. - No. 1. - P. 56-59. - DOI 10.54950/26585340_2023_1_56. 

17. Dennehy, G. Building control (amendment) regulations 2014: integration and compliance in large 

Irish construction organizations / G. Dennehy, B. Kennedy, J. Spillane // International Journal of Building 

Pathology and Adaptation. – 2023. – Vol. 41, No. 1. – P. 225-237. – DOI 10.1108/ijbpa-04-2021-0063. 

18. Etubi, U. A. Study of Quality Related Project Control Measures on Building Construction Projects in 

Delta State / U. Etubi, I. O. Victor, E. Daniel // IRESPUB Journal of Environmental & Material Sciences. 

– 2024. – Vol. 3, No. 2. – DOI 10.62179/irespub-jems.v3i2.3. 

19. Serebryanaya, I. A. Quality Control of Welded Joints During Construction and Technical Expertise / 

I. A. Serebryanaya, A. V. Nalimova // Networked Control Systems for Connected and Automated 

Vehicles: Conference proceedings, St. Petersburg, 08–10 February 2022. Vol. 510-2. – Switzerland: 

Springer Nature Switzerland AG, 2023. – P. 1615-1622. – DOI 10.1007/978-3-031-11051-1_166. 



20. Khuzhaev, P. S. Energy-efficient wall enclosures of buildings with high thermal insulation 

characteristics / P. S. Khuzhaev, D. I. Ismatullozoda, F. N. Khasanov // Water resources, energy and 

ecology. – 2023. – Vol. 3, No. 3. – P. 109-118. 

21. Friev, A. M. Study of methods for improving the energy efficiency of residential buildings / A. M. 

Friev, D. A. Pogodin // Bulletin of Eurasian Science. – 2019. – Vol. 11. – No. 5. – P. 1-11. 

22. Fişne, A. Energy-efficient buildings with energy-efficient optimized models: a case study on thermal 

bridge detection / A. Fişne, M. M. E. Yurtsever, S. Eken // Cluster Computing. – 2024. – DOI 

10.1007/s10586-024-04624-y. 

23. Kartavskaya, V. M. Improving the energy efficiency of a residential building / V. M. Kartavskaya, S. 

A. Khoroshikh // IOP Conference Series: Materials Science and Engineering: 3, New Technologies and 

Targeted Development Priorities, Irkutsk, April 23–24, 2020. – Irkutsk, 2020. – P. 012032. – DOI 

10.1088/1757-899X/880/1/012032. 

24. Zhigulina, A. Y. Problems of Energy Efficiency of Residential Buildings / A. Y. Zhigulina, A. M. 

Ponomarenko, E. N. Borodacheva // IOP Conference Series: Materials Science and Engineering: 

International Science and Technology Conference "FarEastCon 2019", Vladivostok, Russian Island, 

October 01–04, 2019. Vol. 753, 3, Chapter 2. – Vladivostok, Russian Island: Institute of Physics 

Publishing, 2020. – P. 032020. – DOI 10.1088/1757-899X/753/3/032020. 

25. Kosukhin, M. M. The Energy-Efficient Facade Systems for Civic Buildings / M. M. Kosukhin, A. M. 

Kosukhin // IOP Conference Series: Materials Science and Engineering: electronic edition, Vladivostok, 

October 02–04, 2018. Vol. 463, Part 4. – Vladivostok: Institute of Physics Publishing, 2018. – P. 042037. 

– DOI 10.1088/1757-899X/463/4/042037. 

26. Thermal Performance Assessment of Aerogel Application in Additive Construction of Energy-

Efficient Buildings / E. V. Kotov, D. Nemova, V. Sergeev [et al.] // Sustainability. – 2024. – Vol. 16, No. 

6. – P. 2398. – DOI 10.3390/su16062398. 

27. Machine learning-enhanced all-photovoltaic blended systems for energy-efficient sustainable 

buildings / M. Nur-E-alam, K. Zehad Mostofa, B. Kar Yap [et al.] // Sustainable Energy Technologies 

and Assessments. – 2024. – Vol. 62. – P. 103636. – DOI 10.1016/j.seta.2024.103636. 

 

DOI: 10.36622/2074-188X.2025.52.72.010 

 

URBAN PLANNING, PLANNING OF RURAL SETTLEMENTS 

PRE-PROJECT ANALYSIS AND ORGANIZATION OF TOURIST ROUTES USING THE 

EXAMPLE OF PLES, IVANOVO REGION 

 

K.S. KOTOVA, Y.A. ZOLOTUKHINA, A.E. KOSTINA 

 

Kristina Sergeevna Kotova, PhD in Technical Sciences, Associate Professor, Voronezh State Technical 

University, Voronezh, Russia  

Yana Alekseevna Zolotukhina, PhD student, Voronezh State Technical University, Voronezh, Russia  

Anastasia Eduardovna Kostina, Master’s Degree student, Voronezh State Technical University, 

Voronezh, Russia 
 

This article discusses the methodology for creating tourist routes based on a preliminary analysis of 

cultural heritage sites. An analysis and classification of the cultural heritage sites in the city of Ples, in the 

Ivanovo region, has been carried out. A city planning analysis has also been conducted, on the basis of 

which the structure for the directions of pedestrian tourist routes has been formed. 
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The primary task of the urban environment is to manage the environmental situation. Waste management 

is an important component of the environmental sustainability of urban infrastructure. The article 

analyzes waste management processes in the Russian Federation, the impact of landfills of solid 

household waste on the environment and the population. The SPZ of the polygon's influence has been 

determined. For the reclamation and further use of the territories of the landfill, field studies were 

conducted, including several stages. In order to minimize the risk of possible emergencies and the 

consequences of their impact on the operating system, a set of engineering and technical measures has 

been proposed. 
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Research materials on the condition of structural elements after the elimination of gorenje are presented. 

The degree of structural damage was determined, the strength characteristics of concrete and 

reinforcement were experimentally determined, a calculation equation was derived, and the heating of the 

supporting reinforcement of the floor slabs in the fire was calculated. The structural elements that need to 

be replaced have been identified. An opinion was issued on the possibility of restoring the house; as a 

result, the house was restored and put into operation within three months. 
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This article presents a new method for short-term forecasting of electrical load, which focuses on the 

integration of calendar data and a unique time coding method. The analysis showed that weather variables 

have little effect on the accuracy of forecasts. In this regard, a new approach is proposed that allows 

models to better understand temporal patterns using sinusoidal and cosine transformations of minutes, 

hours, days of the week, and year. Machine learning models were used to predict the load: LSTM (long-

term short-term memory), Bi LSTM (bidirectional LSTM), CNN-LSTM (convolutional neural network 

with LSTM) and CNN-Bi-LSTM. According to the experimental results, Bi-LSTM showed the best 

accuracy. 
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