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Yalilov A.D.

THE FEATURES OF CONTRACTUAL REGULATION OF CIVIL LAW
RELATIONS ENSURING THE PARTICIPATION OF AN ENGINEER IN
BUILDING PROCESS

Abstract. The article reveals the features of contracts determining the
participation of an engineer in the building sphere. The author proved, that the civil
law regulation of contractual relations with the participation of engineers and other
professionals in construction projects is insufficient and does not reflect current
trends in the construction industry. The necessity of the formation of differentiated
contractual instruments in Russian civil law (standard contractual structures)
regulating the participation of independent engineers is substantiated. Legal
incentives and legal restrictions in the structure of the engineer's status are
proposed. Practical recommendations for determining the content of contractual
terms related to the participation of the engineer are given.
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TECHNICAL EXPERTISE OF LOAD-BEARING CONSTRUCTIONS OF AN
ADMINISTRATIVE BUILDING AS PART OF ITS RECONSTRUCTION

Abstract. The work studies a technical verification of the constructions
bearing capacity in the axes “A/3-B/3” and “13/3-12/3” and development the
recommendations according to the calculation results. The object of expertise is the
floor slab panel. The structural scheme of the building is framed with load-bearing
reinforced concrete columns. Floor slab structures in the axes “A/3-B/3-12/3-13/3”
are a monolithic reinforced concrete slab, the thick of them is 250 mm, resting on
an internal reinforced concrete frame. Reinforced concrete columns sections are
500x500 mm, 500x800 mm and 600x2000 mm. Monolithic reinforced concrete
slab with 250 mm thick, reinforcement: top and bottom reinforcement is d16 with a
pitch of 200 mm, additionally reinforced in the area of capitals with a thickness of
500 mm: bottom reinforcement is d25 and top reinforcement is d16-25 with a pitch
of 200 mm, protective layer thickness is 30 mm. According to the results of the
calculations and the additional concentrated load from the installation of the
dumbbell rack, the actual beam reinforcement is sufficient, the beam will withstand
the expected additional load.
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Barkovskay S.V., Pchelnikova V.A.

DEVELOPMENT OF COMPOSITE GYPSUM BINDERS USING CERAMIC
DUST AND GLASS

Annotation. The article presents the results of experimental research on the
development of composite gypsum binders using expanded clay dust and thin-
ground glass. The obtained compositions of composite gypsum binders using
Portland cement, superplasticizer and silica additive in the form of expanded clay
dust or fiberglass have increased strength and water resistance coefficient.
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Eryshev V.A., Zhemchuev A.O.

DESCRIPTION OF CURVILINEAR DIAGRAM OF CONCRETE
DEFORMATION DURING UNLOADING FROM COMPRESSION STRESS

Annotation. This article presents a description of the curvilinear diagrams of
concrete deformation during unloading from compressive stresses considering
variable stress levels, and a description of the diagram of residual deformations
formed after unloading is presented. A description of the stabilization diagram is
also shown. The description of the diagrams and branches of "unloading” is based
on the energy laws of the mechanics of a deformable solid body taking into
account the integral parameters of the diagrams.
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RELAXATION PROPERTIES OF POLYMER MATERIALS BASED ON
EPOXY BINDERS

Abstract. The relaxation properties of a polymer material obtained on the basis
of a modified resin Etal-247 and a hardener Etal-45M are investigated. The
parameters of the stress relaxation curves with approximation by the Kohlrausch
equation and relaxation cores T; (t) and T; (t) of the Boltzmann equation are
calculated. The Pearson correlation coefficients of the studied equations are
compared and the best mathematical model for describing relaxation processes in
polymer materials is revealed.
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NANOMODIFICATION OF CONCRETE WITH MULTILAYER CARBON
NANOTUBES SYNTHESIZED BY CATALYTIC PYROLYSIS ON FILM
CATALYSTS

Annotation. Nanomodified concretes are reviewed in this paper. Specially
synthesized carbon nanotubes are used as a nano-additives. The synthesis of
multilayer nanotubes was carried out on a nickel catalyst at a temperature of 550°



C. The grinding is carried out in acetone. After grinding, the length of the
nanotubes varies from several tens to several hundred nanometers. With the use of
nanotubes in combination with glycerin, pastes were prepared with a nano-additive
content in the amount of 15 mass %. In the manufacture of samples, the content of
the additive was taken in quantities of 0.01 and 0.05%. The compositions were
made equally mobile. The strength and density of samples from nanomodified and
additive-free concretes were determined by physical and mechanical tests. As a
result of the tests carried out, an increase in the compressive strength of concrete
with a nano-additive was found to be up to 30%. It is proposed to use carbon
nanotubes as additives in powder-activated concretes in order to increase the
efficiency of nanomodification.
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OVERALL SYSTEM STABILITY
«HIGH-RISE BUILDING - NON-LINEAR FOUNDATION»

Abstract. The article studies general stability of a high-rise building on a
physically non-linear foundation. High-rise buildings, like all objects with a high
center of gravity, are prone to loss of stability of the initial vertical equilibrium
position. Various criteria for assessing the overall stability are used for designing
high-rise buildings. In this article we consider stability of the initial state of
equilibrium from the standpoint of nonlinear structural mechanics as a problem of
stability within the nonlinear system ‘“high-rise building - earth foundation”
presented in the form of linearized stability equations.
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Smirnova O.M., Kazanskaya L.F.

HYBRID CEMENTS BASED ON GRANULATED DOMAIN SLAGS: MAIN
DIRECTIONS OF RESEARCH

Abstract. The production of building materials is an industry that can contribute
significantly to the integrated processing of recycling. The work is devoted to the
study of the main directions for the development of hybrid cement for long-term
cementing matrices. The technology of single-stage mixing of hybrid cements has
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been studied. Authors present the results of the consumption and method of
introduction of sodium hardness-thiosulfate activator, superplasticizer influence on
water consumption, strength characteristics of hybrid cement consisting of ground
granular blast furnace slag and Portland cement with a ratio of 75:25. The paper
studied the influence of the mixture on the water consumption and the strength of
concrete of the two-component concretion, when the hardening activator was
injected with water and one-component shutting and when the hardening activator
was injected at grinding of the slag. The results showed that it is possible to obtain
equally strong concrete while reducing the additive consumption from 1.6% to
1.2% and introducing an additive when grinding the slag. Increased strength can
contribute to reduced water consumption of the mixture. The results obtained will
help the development of hybrid cement production at the sites of the formation of
multi-ton by-products of industry (such as slags) and to the expansion of the use of
hybrid cements in transport, industrial and underground construction.
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impact, sustainable development, constructional materials
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MECHANICS OF A DEFORMABLE SOLID BODY

Prokhorova A.V., Prokhorov P.D.

STUDY OF THE STRESS-STRAIN STATE OF AN INFINITE CYLINDRICAL
SHELL MADE OF REINFORCED CONCRETE CONSIDERING THE
AGGRESSIVE INFLUENCE
OF CHLORIDE-CONTAINING ENVIRONMENTS

Abstract. This article studies the change in the parameters of the stress-strain
state of an infinite cylindrical reinforced concrete shell under the simultaneous
action of loading and the chloride-containing environments. A mathematical model
of reinforced concrete elements deformation with corrosion damage under the
action of chlorides has been built. The graphs of changes in the parameters of the
stress-strain state of a reinforced concrete pipe have been plotted. The results of
calculations have been analyzed, the estimation of service life of elements of
reinforced concrete structures under the conditions of influence with the external
chloride-containing environments has been made.
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Telichko V.G.

NORMAL SEPARATION CRACK UNDER A PLANE STRESS STATE OF A
THIN SEMI-INFINITE PLATE FROM COMPOSITE ISOTROPIC MATERIAL

Annotation. The article considers the stress-strain state of a thin semi-infinite plate
made of an initially isotropic composite material with damage in the form of a
normal separation crack. A technique for solving the problem of fracture
mechanics on the distribution of stresses and strains near the crack tip is presented,
which makes it possible to effectively investigate the fracture mechanisms for
various materials, including those with non-classical properties, and to obtain
additional information about the processes and causes of fracture. There is a stage
of deformation for each structure, which leads to the formation of defects in the
material. Their accumulation with subsequent transformation into a macrocrack
can lead to complete destruction. Near the tip of the crack, there is a special area,
in which the main processes of formation and development of damage occur. A
numerical solution is given for a specific model problem of the plane stress state of
a thin plate considering damage in the form of a normal separation crack. As
material for a model problem, this article considers concrete. Its behavior is
described by constitutive relations for an initially isotropic material, the
mechanical properties of which depend significantly on the type of stress state. The
constitutive relations are formulated within the framework of the approach
associated with normalized stress spaces. A closed system of resolving equations is
obtained, the solution of which is constructed within the framework of the method
of variable elasticity parameters and the method of finite differences. Stress
diagrams are shown directly near the crack tip.

Keywords: damageability, crack formation, crack, normal separation crack,
concrete, finite difference method, defects, initially isotropic material, different
resistance
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EXPERT EVALUATIONS

Gerasimenko P.V.

METHODS FOR ASSESSING THE QUALITY OF GRADUATES
KNOWLEDGE BY THE LEVEL OF DENSITY OF INTER-METH
CORRELATION RELATIONSHIPS OF EXAMINATION ASSESSMENTS

Annotation. A methodology for assessing the quality of knowledge of university
graduates as part of the quality of the educational process has been proposed. The
criterion for knowledge quality is the level of density of the correlation relationship
between the final assessments of the studied disciplines. The initial data for
calculating correlation coefficients are arrays of final semester examination grades
of students by blocks of disciplines with a subject connection. The calculation



algorithm was built using the Excel app. Its construction is based on correlation
analysis. An example of estimating the correlation relationship between the
assessments in the disciplines of a mathematical block and a block including
mathematical and special disciplines is considered. Analysis of real data of
bachelor training in computer science and computer engineering was carried out by
comparing the results of correlation coefficient calculation. The low density of the
correlation relationship between the block of mathematical disciplines and the
block of special disciplines is shown.

Key words: educational process, knowledge, correlation analysis, assessment,
correlation coefficient, evaluation
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