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DETERMINATION OF THE DEFORMED STATE  

OF FLAT ELEMENTS OF BUILDING STRUCTURES UNDER THE ACTION 
OF A POINT EXPLOSION 

 
Abstract. Determining the conditions of explosion resistance and guaranteed 

destruction of elements is an urgent task in the design of load-bearing building 
structures. The difficulty lies in the fact that when solving the problem, it is 
necessary to find a relationship between the energy and geometric characteristics 
of the charge, the geometric and mechanical characteristics of the structure, which 
often requires the use of numerous experimental data. However, this problem is 
not new. To date, there are many different theories that allow with sufficient 
accuracy to determine the conditions of explosion resistance and guaranteed 
destruction of load-bearing structures. The article considers the calculation of a 
reinforced concrete slab for an explosive load. The main approaches to 
determining the explosive load and various formulations of the problem being 
solved are described. Three options for solving the problem are considered: an 
analytical solution based on the energy approach; numerical solution based on the 
FEMconsidering the linear work of the material; numerical solution based on the 
FEM considering the physically non-linear operation of the material. A model 
problem is solved to determine the stress-strain state of a hinged reinforced 
concrete slab. The dependences of the parameters of the stress-strain state on time 
are given. The possibility of solving this type of problems will not allow to 
determine with sufficient accuracy the conditions for guaranteed destruction and 
explosion resistance of elements of load-bearing building structures, which will 
positively affect their reliability. 
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RATIONING OF MINI-EXCAVATORS’WORK 
 

Abstract. Formulation of the problem. The purpose of the study is to 
determine the norm of the mini-excavators’operating time, depending on the type 
of soil, working conditions and their technological parameters. 



Results. Empirically, time standards were obtained for excavators with a 
bucket volume of 0.02 and 0.04 m3during work on soil groups I and II. A linear 
dependence of the time norms on the bucket volume at its valuesof more than 0.3 
m3 and an exponential dependence for the bucket volume of less than 0.3 m3 were 
revealed. Based on the analysis of the characteristics of existing models of 
excavators of the Kubota and Komatsu brands, graphs of the dependence of the 
mass and power of excavators on the bucket volume were plotted. An analysis of 
the obtained graphs led to the conclusion that the dependence of the mass and 
power of excavators on a bucket volume of less than V bucket ≥ 0.3 m3 will be less 
than in the area where V bucket ≤ 0.3 m3, which explains the non-linearity of the 
graph of the change in time standards from the bucket volume when the bucket 
volume is less than 0.3 m3. 

Conclusions. The significance of the obtained results for the construction 
industry is in getting the time standards for the operation of mini-excavators with a 
bucket volume of less than 0.3 m3, which are not in the regulatory documents of the 
Russian Federation. The obtained data allows more accurate planning of work 
with such small-sized equipment. 
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USE OF ULTRASONIC INFLUENCE  

IN THE MANUFACTURE OF SULFUR COMPOSITE MATERIALS 
 

Abstract. The twenty-first century is the century of bio- and nanotechnology, 
universal informatization, electronics and ultrasound. Ultrasound is a wavy, 
propagating oscillating motion of environment particles and is characterized by a 
number of distinctive features compared to audible range oscillations. In the 
ultrasonic frequency band, directed radiation is relatively easy to obtain; 
ultrasonic vibrations are well capable of focusing, as a result of which the intensity 
of ultrasonic vibrations in certain impact zones increases. When distributed in 
gases, liquids and solids, ultrasound generates unique phenomena, many of which 
have found practical application in various fields of science and technology. In 
recent years, ultrasound has begun to play an increasing role in industry and 
scientific research. The development and application of ultrasonic technologies 
now open up new prospects in the creation of new substances and materials, in 
giving known materials and environments new properties and therefore requires 
an understanding of the phenomena and processes occurring under the influence 
of ultrasound, the possibilities of new technologies and the prospects for their 
application. 



The influence of ultrasonic processing of sulfur melt on its rheological 
properties has been studied. It has been shown that under the influence of 
ultrasonic treatment, the viscosity of the sulfur melt can decrease or increase 
depending on the parameters and time of exposure. In addition, the number of 
paramagnetic centers increases in the sulfur melt. The optimal duration of USP 
was determined for carrying out processes with maximum viscosity, as a result of 
which the formation of polymeric sulfur is possible. 
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CREEP OF CARBONATE CONCRETES 
AT VARIOUS LOAD LEVELS 

 
Abstract. The article presents the results of a study of instantaneous and 

short-term creep of fine-grained carbonate concrete (FGCC) at different stress 
levels compared to conventional concrete. The article shows the change in the 
values of creep strains depending on the magnitude of the applied load and the 
days of exposure, as well as depending on the content of limestone filler and 
superplasticizer. A comparison of the test results of the basic composition of 
concrete and fine-grained carbonate concrete is also presented. The hypothesis of 
plastic damping of the microcrack formation process, contributing to the reduction 
of creep deformations, has been put forward and tested. Comparison of the test 
results of the basic and carbonate fine-grained compositions showed the 
phenomenon of reducing creep deformations of the carbonate mixture in later 
periods of concrete hardening. 
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RAACS – 30th anniversary: 
SAVING AND CONTINUING THE BEST TRADITIONS 

OF THE NATIONAL ARCHITECTURAL, CONSTRUCTION SCHOOL 
 

Abstract. The work describes the history of the Construction Academy in 
Russia from 1764 to the present day and its important activities. 



The work presented as a report at the Jubilee General Meeting of members of 
the Russian Academy of Architecture and Construction Sciences. It was held from 
11 to 13 October 2022 in the Central House of the Architect of the city (Moscow). 
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ABOUT APPLICATION OF CONCRETE 
DEFORMATION MODELS IN RECONSTRUCTION 

 
Abstract. The paper consists an overview of the developed analytical 

expressions for dependence (σ-ε) and a brief analysis of their shortcomings in the 
context of the possibility of application in calculations for reconstruction. The 
exponential model of deformation diagram of concrete is offered. The method of 
modeling a concrete deformation after long-term operation is considered. 
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ABOUT THE COLLOCATION METHOD CALCULATION OF STRUCTURES 

MADE OF NONLINEAR ELASTIC MATERIAL 
 

Abstract. The article is devoted to the study of the possibilities of the 
collocation method for solving problems of nonlinear mechanics. A method for 
constructing a collocation by external nodes based on the "golden section" is 
proposed. 
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SIMULATION OF STRESS-DEFORMED STATES  
OF A ROD UNDER ELASTIC-PLASTIC BENDING 

 



Abstract. The paper presents an equation that describes the nature of the 
variation in plastic deformations along the beam considering the hardening of the 
material. Two simplifying assumptions are introduced, according to them the 
region with the fluidity of fibers is divided into special zones: elastoplastic and 
plastic. When modeling an elastic-plastic zone, the dependence between the 
intensities of stresses and strains obeys the Prandtl diagram, and when modeling a 
plastic zone, it obeys the linear hardening of the material. The introduced 
prerequisites make it possible to perform calculations of single-span statically 
indeterminate beams with plastic zones for single actions, which allows them to be 
used in the elastic-plastic calculation of frames by the displacement method. 

The article was prepared following the results of the 1st International 
Scientific Conference "Solominskiye readings" held at the South Ural State 
University (Chelyabinsk), dedicated to a prominent Russian scientist - 
Academician of the RAACS V.I. Solomin. 
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THE EFFECT OF INHIBITORY ADDITIVES OF NITRATES ON THE 
CONCRETE CEMENT STONE DAMAGE DURING LIQUID CORROSION IN 

CHLORIDE-CONTAINING ENVIRONMENTS 
 

Abstract. The article considers the effect of nitrates introduced into the 
cement mixture at the manufacturing stage on the degree of damage to the cement 
concrete stone in liquid chloride-containing environment. As inhibitory additives, 
calcium, magnesium, sodium, zinc and potassium nitrates were introduced into the 
cement mixture, the choice of which is driven by the use to accelerate the 
hardening of concrete. The studies were carried out on samples made of Portland 
cement CEM I 42.5 N with W/C = 0.3 with additives of nitrates 0.5 % by weight of 
cement. Cement stone samples were exposed to liquid chloride-containing media 
for 150 days: 2 % MgCl2 solution, HCl solution with pH = 5 and 0.1 % CaCl2 
solution. In the course of the conducted studies, it was found that inhibitors do not 
significantly affect the rate of dissolution of calcium from the concrete structure by 
aggressive environment at the initial stage of corrosion. Additives have a positive 
effect on the strength of concrete in environments of varying 
aggressivenessdegrees. Nitrates do not increase the strength characteristics of 
concrete but contribute to slow down the loss of strength under the influence of 
liquid chloride–containing environment: in highly aggressive – 1.3 times; in 
medium aggressive – 1.4 times; in mildly aggressive – 1.6 times. 

Keywords: concrete corrosion, strength, corrosion inhibitors, corrosion 
resistance, corrosion inhibition, corrosion kinetics, degree of damage, calcium 
leaching, construction materials 
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AIR REGENERATOR ROLL DEVELOPMENT 

OF GLASS MELTING FURNACE 
 

Abstract. The paper considers the criterion of stability of the initial vertical 
design position of the air regenerator of the glass melting furnace. The criterion 
makes it possible to evaluate the stability of the initial vertical position of the glass 
furnace air regenerator under the conditions of the development of the rheological 
process of deformation of its soil base during operation. The development of the 
rheological process is due to the technogenic impact of the production process of 
the glass melting furnace (flooding of the soil base of foundations during the 
period of "cold" repair and subsequent heating of the base soil after the repair is 
completed when the furnace is started). The rate of the rheological process in the 
foundation soil was estimated based on the results of the geodetic monitoring 
performed. As a result of unevenly developing processes at the base of the 
structure, the roll of the air regenerator arises and increases during operation, as 
in a structure with a high center of gravity. An estimate of the critical time of 
operation before the onset of the stage of progressive development of 
sedimentation of the soil base and the subsequent development of the roll 
deformation of the regenerator, leading to the need to stop the furnace to prevent 
an emergency state of the structure, is obtained. The methodology is based on a 
rheological model that takes into account the imbalance in the strain rates of 
structural elements, which gives rise to the initial imperfection of the model, which 
develops into roll. 

Keywords: engineering structure with a high center of gravity, difficult 
operating conditions, stability of the vertical position of a high structure, 
development of roll deformations of a high structure, rheological properties of 
foundations under technological structures, building sector, building 
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RUSSIAN SCIENTIFIC JOURNALS  

OF THE “CONSTRUCTION. ARCHITECTURE” SPHERE: 
2021 RESULTS 

 

Abstract. The paper considers the bibliometric indicators of Russian journals 
on the topic “Construction. Architecture” of 2021 on the basis of open data of 
scientometric database RSCI (Russian Science Citation Index). 
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