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CALCULATION OF COMPRESSED REINFORCED CONCRETE ELEMENTS 

WITH A CIRCULAR CROSS SECTION ACCORDING TO A NONLINEAR 

DEFORMATION MODEL 

 

In modern construction, columns of the circular cross-section are more 

often used for some types of buildings. In modern standards for reinforced 

concrete, design dependencies are given for compressed elements of 

rectangular and T-section, and recommendations for calculation are given for 

elements of the circular and annular cross-section. Since even in the 

traditional formulation, it is not possible to obtain analytical dependences in 

the calculation of these types of cross-sections. At the same time, modern 

regulatory documents recommend calculating such elements using a nonlinear 

deformation model. In the article, taking for concrete under compression the 

dependence proposed in the Eurocode and the elastoplastic work of 

reinforcement, an effective numerical method for calculating compressed 

elements from a unified position in a general form is developed. The solution 

of the problem is reduced to solving a nonlinear system concerning the level 

of deformations of the extremely compressed fiber of the middle section and 

the parameter that determines the position of the neutral axis in this section. 

The article proposes an efficient numerical algorithm for solving this system 

and presents various numerical experiments. 
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TO THE CALCULATION OF PLATES  

OF A COMPLEX SHAPE IN THE PLAN 

 

The article is devoted to the methods of calculating the plates of a polygonal 

outline in the plan, the individual edges of which can be curved. A mathematical 



model of the plate deflection is presented in the form of the product of the main 

part of the solution (the equation of the plate contour lines) by the correction 

function. As an example, a plate of triangular shape in the plan was calculated 

using the internal collocation method. The obtained results are compared with the 

solution obtained during the calculation by the Bubnov-Galerkin variational 

method. The analysis of the constructed plots of the solution residuals for a 

different set of collocation nodes is performed. 
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Chibulaev I.A., Matyakubov H.B., Ahmedov A.M. 

 

DEVELOPMENT OF HIGH-STRENGTH POWDER-ACTIVATED CONCRETE 

WITH IMPROVED BIOLOGICAL 

RESISTANCE INDICATORS 

 

The article provides the results of research on the creation of high-

strength powder-activated concrete with reduced cement clinker consumption 

and increased biological persistence due to a well-selected composition, 

including composite binder and activated mixing water. This produced high-

strength powder-activated concrete contains a binder - a composite binder 

based on a Portland cement clinker in a quantity of 70%, fine divided 

granulated slag – 26 %, calcium sulfate dihydrate – 3 % and sodium fluoride 

– 1 %, loading – finely micronized quartz powder, limestone with a specific 

surface of 600 m2/kg, filler – quartz sand of 0,63-5,0 mm grade, hyper 

plasticizer “Melflux 2651 F” and mixing water. In the function of mixing 

water is activated water, which has undergone electrochemical and 

electromagnetic activation and is provided with aluminum and iron oxide 

hydroxide compounds in a quantity of 2…10 g/m3. The obtained building 

materials can be used in the production of structures and concrete products on 

a cement binder for civil, industrial, and special buildings. 
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CREATION OF HIGH-STRENGTH CONCRETE WITH IMPROVED 

BIOLOGICAL RESISTANCE INDICATORS BASED  

ON A COMPOSITE BINDER 

 

The article presents the results of creating high-strength powder-activated 

concrete with reduced consumption of cement clinker and increased crack 

resistance and biological resistance due to a rationally selected composition, 

including a composite binder and activated mixing water. The essence of the 

invention consists in the fact that high-strength powder-activated concrete 

contains a composite binder based on Portland cement clinker in the amount 

of 70%, fly ash – 26%, two – water gypsum – 3% and sodium sulfate – 1%, 

filler – finely ground quartz powder, limestone with a specific surface area of 

600 m2/kg, filler-quartz sand fraction 0.63-5.0 mm, hyper plasticizer brand 

"Melflux 2651 F" and water of mixing. As the hardening water, it contains 

mixing water that has undergone electrochemical and electromagnetic 

activation with the introduction of copper oxide-hydroxide compounds in the 

amount of 7...69 g/m3. The produced building materials can be used in the 

production of concrete structures and products based on cement binder for 

civil, industrial, and special-purpose buildings and structures, including 

buildings and structures whose structures have high requirements for crack 

resistance and biological resistance. 
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Volodin V.V., Volodin S.V. 

 

EVALUATION OF PHYSICO-CHEMICAL EFFICIENCY OF MINERAL 

ADDITIVES OF VARIOUS COMPOSITIONS IN CEMENT SYSTEMS 

 

Currently, one of the priority directions of building materials science is the 

development of modified cement concretes, characterized by a complex of high 

performance characteristics. At the same time, the nomenclature of mineral 

modifiers includes a wide list of materials of natural, artificial, and technogenic 

origin. The purpose of this study was to establish the influence regularities of 

mineral additives of various compositions (siliceous (microsilica, diatomite, 

opoka), aluminosilicate (metakaolin, fly ash), sulfoaluminate (expanding 

sulfoaluminate modifier), carbonate (microcalcite)) on the physical-mechanical 

properties of cement systems, with the identification of the most effective 

modifiers. According to the results of experimental studies, the influence of 

modifiers on the activity of the mixed cement binder, water demand, water-holding 

capacity and mobility of the cement paste was revealed. Condensed non-

compacted microsilica, metakaolin and expanding sulfoaluminate modifier were 

selected as the most promising mineral additives. 
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MECHANICS OF DEFORMABLE SOLID BODY 

 

Treschev A.A., Zakharova I.A., Sudakova I.A. 

 

ON THE CREEP OF ISOTROPIC MATERIALS CONSIDERING 

HYDROSTATIC PRESSURE 

 

A number of deformation features of isotropic rheonomic materials are 

analyzed, considering the time factor, the influence of the stress state type and 

the applied hydrostatic pressure on this process. Such features of the 

development of deformation of this class of materials over time were used as 

the basis for constructing a generalized form of the energy function of the creep 

potential. The given phenomenological approach to postulating the equations of 
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the deformation process of dilating materials is formulated in a normalized 

stress vector space associated with an octahedral platform. At the same time, 

both the influence of hydrostatic stress and the type of stress state on the 

manifestation of creep deformations of rheonomic materials were taken into 

account. The method of the associated flow law was used to obtain the 

equations of the relationship of creep velocities from the magnitude and stress 

ratios. The boundaries of the energy consistency of the creep potential are 

established. 

Key words: creep potential, rheonomic materials, sensitivity to the type of 

stress state, dilatation, strain rate, normalized stresses. 
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Gerasimenko P.V. 

 

STUDIES OF COVID-19 CASES AND VACCINATED RESIDENTS  

OF ST. PETERSBURG 

 

Annotation 

Objective: The study of indicators of coronavirus disease and vaccination 

was carried out according to statistical data provided by the operational 

headquarters for combating COVID-19. The relevance of the study is dictated 

by the presence of an unfavorable situation due to the development of an 

infectious disease in a number of regions of the Russian Federation, as well as 

the need to develop proposals aimed at minimizing the risks of deaths during 

the course of the coronavirus. The study was carried out on the example of the 

current situation of the coronavirus in St. Petersburg. The assessment of the 

projected development of the pandemic was carried out according to the total 

(integral) numbers of recovered residents of St. Petersburg and those who were 

vaccinated.  

Methods: In order to make forecasts of the development of the pandemic 

and to carry out the required level of vaccination, mathematical modeling of 

the dynamics of key indicators of the spread of the coronavirus epidemic was 

carried out. The simulation was carried out using regression analysis and 

statistical data generated by monitoring by the coordinating council for 

combating the spread of COVID-19 in the region.  

Results: The conducted methodological apparatus and analysis based on it 

allowed us to come to the conclusion that it is advisable to more actively 

conduct scientific and educational work among residents in St. Petersburg 

about the severity of the course and consequences of the disease. Educational 

work will help the administration and health authorities to scientifically 

develop management decisions, to create normal economic and social living 



conditions for residents in the country, their employment, including treatment, 

during the spread of the coronavirus.  

Practical significance: Educational work in the city will reduce the level of 

distrust of vaccination and reduce the number of disease cases and deaths of 

the population of the country. 
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RUSSIAN SCIENTIFIC JOURNALS ON  

«CONSTRUCTION. ARCHITECTURE»: RESULTS OF 2020 

 

The article considers bibliometric indicators of Russian journals on the 

subject “Construction. Architecture” for 2020 based on open data of the 

RINC scientometric database. 

We offer ways to improve the indicators of “Construction. Architecture” 

journals under the prevailing socio-economic conditions. 

Keywords: scientometrics, RSCI, scientific journal, impact factor, 

journal rating, Russian Science Citation Index, Scopus, Web of Science, 

construction. 
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