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BASIC AND APPLIED RESEARCH ON THE QUALITY PROBLEM OF 
COMPLETED WORKS (ARBITRAL PRACTICE) 

The authors’ conclusions were demonstrated and formulated on the 
basis of practically realized basic and applied research, the results of 
expert studies were shown. These results led to the adoption of acts in 
three courts. According to the authors, the problems of the quality of the 
completed work are a complex problem.  

The quality problem of the completed work cannot be solved without 
a global change in the structures of the country’s administration and the 
construction industry. 
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ARCHITECTURE AND CONSTRUCTION 

 
Balykov A.S., Nizina T.A.,  
Volodin V.V., Korovkin D.I. 
 

STRENGTH OF CEMENT STONE WITH MINERAL ADDITIVES 
BASED ON CALCINED CLAY AND CARBONATE ROCKS 

 
Study results of cement stone compressive strength aged 1, 7 and 28 

days, modified withpolycarboxylate superplasticizer and mineral additives 
based on local raw materials of the Republic of Mordovia (calcined 
polymineral clay, dolomite and thermally activated mixture of clay and 
limestone) are presented. High rate of increasing cement composites 
compression strength at the age of 1 and 7 days (41–50 and 75–86% of 
the strength at the age of 28 days, respectively) was recorded. Optimal 
dosages of mineral additives of calcined clay and thermally activated 



mixture of clay and limestone are identified, the sizes of which do not 
exceed 19 and 12 % by binder weight, respectively, which contribute to 
an increase in strength characteristics of cement stone relative to the 
control composition without additives. The relative chemical inertness of 
Elnikovsky dolomite in cement systems is revealed. 
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Lazarev L.A., Koeshov N.M. 
 
STRESS EQUALIZATION IN ELEMENTS WITH HOLES, DUE TO THE 

USE OF MATERIALS WITH A DIRECTIONAL STRUCTURE 
 

A description of the solution to the problem of reducing local stresses 
in the area of process holes due to a directional change in the elastic 
characteristics of the construction material in accordance with the desired 
dressed state is given. 
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STRENGTH OF COMPRESSED AND STRETCHED SLOPING STRIPS IN 

BRICKWORK WALLS WHEN CHANGING THE ANGLE OF 
INCLINATION OF BED SEAMS 

 
The results of the analysis of changes in the strength of compressed 

and stretched sloping strips in walls made of brickwork when changing 
the orientation angle of bed seams are presented. 
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FREEZING CONDITIONS IMPACT ON THE FREEZING RESISTANCE 
OF CONSTRUCTION COMPOSITES 

 
A significant number of building products and structures undergo 

cyclic unilateral (local) effects of negative temperatures during operation. 
This inevitably leads to the emergence and development of temperature 
strain gradients over the product cross section, which provokes a change 
in the working conditions of the product material. In the present work, 
information is presented on the influence of repeated freezing and thawing 
conditions on the change in the physicomechanical properties and frost 
resistance of building composites. The obtained experimental results 
suggest that the conditions of exposure to negative temperatures on 
products and structures significantly affect the ability of the material to 
resist frost damage. 
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Bezrukova E.S., Kechutkina E.L. 
 

FRACTAL NATURE OF THE CONCRETE STRENGTH  
LARGE-SCALE EFFECT 

 
This article discusses the possibility of describing a large-scale effect based on 

B. Mandelbrot’s fractal geometry. Based on the hypothesis of scale invariance of the 
structure, a fractal model has been developed, according to which the strength of the 
material depends on the size of the defects, scale factor, and fractal dimension. A new 
method is proposed for determining the fractal dimension as a characteristic of 
homogeneity, the internal order of the structure of the material. 

The data of analysis of experimental data published in the scientific literature, 
which confirm the adequacy of the model. 
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CRACK FORMATION IN LARGE-POROUS CONCRETE WITH AN 
INTEGRAL ARRANGEMENT OF A LARGE FILLER 

The physio-mechanical properties of the new material have been 
studied during the receiving and research process of large-porous light 
concrete on the basis of slag granules and expanded clay gravel. The 
possibility of using them as a large filler has been confirmed. Rational 
compositions of material and protective composition for slag granules 
were developed. This could increase strength parameters. Further 
examination of the characteristic required a complex of studies on the 
operational stability of large-porous light concrete that was under pressure 
as well as the determination of the maximum acceptable stress in the 
material before the crack formation. Tests have shown that the most 
vulnerable place in large-porous light concrete is the contact zone 
between the large filling substance and the cement matrix. 
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Sokolova Yu.A., Kondrashchenko V.I., 
Kesariiskyi O.G., Muradian K.O., Kazakov A.A. 
 

CALCULATED AND EXPERIMENTAL STUDIES OF INTERNAL 
STRESSES IN CONSTRUCTION MATERIALS 

 
The justification of the internal stresses estimation method in 

construction materials by drilling holes is carried out with the computer 
simulation. The finite element method is used. A mathematical model of 
a porous construction composite has been developed. The internal 
stresses formation methods in the analytical model are investigated. The 
efficiency of the laser interferometry application for the experimental 
displacement field determination of the drilled hole’s edge for the 
internal stresses estimation in the material is shown. Experimental data 
for different types of building materials were obtained. 
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Talantova K.V., Mikheev N.M. 
 

MAINTENANCE OF SAFE ROOMS PERFORMANCE 
CHARACTERISTICS 

 
The paper considers the issues of ensuring operational requirements 

for safe rooms for storing information, weapons, drugs, including pantries 
for storing bank valuables. Fences of safe rooms are developed from 
elements based on steel fiber concrete. The use of steel fiber concrete 
allows you to create structural elements of storage rooms for valuables of 
a given class of resistance to burglary, including doors. For the automated 
design of pantries for storing valuables in a collapsible version with a 
supporting frame made of steel profiles, the SAVE program is being 
developed. The article shows the program algorithm. The research results 
presented are based on regulatory requirements. 
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INFLUENCE OF CHANGING THE CONCENTRATION OF 
HYDROGEN DURING TIME ON THE STRUCTURE OF A 

SPHERICAL SHELL MADE OF TITANIUM ALLOY 
 

In this article, a mathematical model is constructed that describes the 
effect of changing the concentration of a hydrogen-containing medium on 
the stress-strain state of a thin flat spherical shell made of titanium alloy 
loaded with a uniformly distributed load. A nonlinear model presented in 
normalized stress spaces was used. The deflections of the shell are 
assumed to be large, and the fixing is rigid. An algorithm for solving the 
problem of hydrogenation of titanium alloy shells has been developed. 
The practical solution was made by a two-step method of successive 
parameter perturbations using MatLab and Maple application software 
packages. The finite difference method is used to solve the system of 
resolving differential equations. The obtained results are compared with 
the results of the classical theory and the theory of I.G. Ovchinnikov. 
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MODELING OF THE CONSTRUCTION PROCESS OF A HIGH-RISE 
FRAME-MONOLITHIC BUILDING 

 
The article deals with the problem of accounting for the sequence of a 

high-rise building. Modeling of the construction process and calculation of 
a high-rise frame-monolithic hotel using the finite element method in the 
PC MONOMAKH-CAD is performed. The results of the calculation of 
structures are presented. 
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