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CONSTRUCTIONS, BUILDINGS AND FACILITIES

Erofeev V.T., Piksaykina A.A.,
Bulgakov A.G., Ermolaev V.V,

DIGITALIZATION IN CONSTRUCTION AS AN EFFECTIVE TOOL
FOR MODERN DEVELOPMENT OF THE INDUSTRY

An overview of various types of digitalization of modern construction is given. A
detailed analysis of the existing information technologies for effective management
at the enterprises of the construction industry has been carried out.
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Murtazin M.R., Murtazina G.R.

CRITICAL DRAINAGE OF A HIGH-ALTITUDE OBJECT
AT LOSS OF RESISTANCE TO TIPPING

Critical settlements of high-rise buildings and structures under the action of
horizontal (wind) load are considered. The nonlinear nature of the problem is taken
into account. Including geometric and constructive nonlinearity. To solve the
problem of stability against overturning, the "high-rise object-foundation™ model is
presented in the form of a system of linearized equations of structural mechanics.

Key words: critical precipitation, wind load, high-rise buildings, geometric and
structural nonlinearity, stability, overturning.
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RESISTANCE OF HIGH-RISE OBJECTS TO OVERTURNING
CONSIDERING THE GEOMETRIC AND CONSTRUCTIVE
NONLINEARITY

The article discusses the stability of high-rise buildings and structures against
overturning when exposed to wind load. The model of the system "high-rise
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object-foundation” for solving the problem of stability against overturning is
presented in the form of a system of nonlinear equations of structural mechanics
Including geometric nonlinearity and constructive nonlinearity, caused by partial
separation of the foundation slab of a high-rise object from the bearing layer of its
base.

Key words: stability, overturning, high-rise buildings, wind load, geometric and
structural nonlinearity.
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METHODS FOR EVALUATING THE BEARING CAPACITY OF AN
EXPLOITED BUILDING STEEL FRAMEWORK AFTER ACCIDENTAL
EXPOSURES

In recent decades, the design of steel structures is often carried out by design
organizations that have won a competitive selection due to a significant reduction
in the cost of the project, whose specialists do not have sufficient knowledge and
experience in design. The article presents the materials of the examination of the
steel frame of the finished product warehouse with an assessment of its load-
bearing capacity in the conditions of a series of emergencies at the facility. The
methodology of the examination allowed us to identify and correct design errors
without stopping the operation of the building.

Keywords: construction and technical expertise, steel frame, emergency
damage, stress-strain state.
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Chekanauskas P.Yu.

FRAMEWORK REINFORCEMENT OF AN INDUSTRIAL
GREENHOUSE DURING RECONSTRUCTION

The greenhouses’ steel structures are generally constructed by building
companies using quick empirical structural calculations. Standard greenhouses are
also often imported from other countries, mainly from the Netherlands, Israel.
Clearly, wind and snow conditions are different in these countries. Hence, there is
a need to improve the design of greenhouses that have been made for other regions
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or countries. Many greenhouses with weak design or inappropriate pre-production
solutions are currently in use. At the same time, demolition or reconstruction is a
very expensive solution, given the loss of crops and the costs of demolition and
reconstruction. Reinforcement is a reasonable alternative. This article presents
methods of reinforcement of project «anthracite» steel greenhouses.

Keywords: greenhouse, structural assessment, reinforcement, Building Code,
Building Codes and Regulations, “anthracite”, strengthening.
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BUILDING MATERIALS AND PRODUCTS
Toshin D.S., Khutova E.E., Astaeva Yu.V.

COMPLEX EVALUATION OF EXPERIMENTAL CONCRETE OF
CONCRETE GOODS PLANT ON CUBES, PRISMS AND REINFORCED
CONCRETE BEAMS

The article presents the results of a complex multifactorial laboratory study of
the strength and deformation parameters of the experimental concrete of the
concrete goods plant. Comparison of the parameters of experimental and classical
concretes includes cubic strength, prismatic strength, elastic modulus, as well as
bearing capacity, deflections, average deformations of longitudinal tensile
reinforcement, and concrete in the compressed zone in bent reinforced concrete
beams. A decrease in the modulus of elasticity of experimental concretes of a
concrete goods plant and an increase in the deformability of reinforced concrete
beams were established.

Keywords: concrete, experimental concrete composition, classical concrete
composition, strength, stiffness, deformability, elastic modulus, bending element.
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MECHANICS OF DEFORMABLE SOLID BODY
Bogacheva V.E., Glagolev V.V., Inchenko O.V.
VERSION OF SHEAR DEFORMATION OF ADHESIVE LAYER TAKING

INTO ACCOUNT ITS ELASTOPLASTIC PROPERTIES.
SETTING THE TASK
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The work considers the stress-strain state task of the thin adhesive layer in
laminated composite at shear nature of loading with possible elastoplastic
deformation.
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Bonitskaya O.V., Dudina Yu.V.

MODEL OF A FLAT STEADY-FLOW PROCESSOF A MATERIAL
DESCRIBED BY THE DEFORMATION THEORY WITH THE
YAUMAN DERIVATIVE IN A CONVERGENT CHANNEL

The paper considers the general formulation of the problem of a flat steady-
flow process that is described by the deformation theory with the Yauman
model in a converging channel. The velocity field is expressed in terms of the
scalar potential, which depends only on the coordinate lying in the meridian
plane and orthogonal to the streamlines. Based on the equilibrium flow
character, an invariant form of the conditions for the compatibility of the
components of the stress deviator is obtained. The differential equation of a
given locality is written with respect to functions that depend on only one
variable. The analytical solution to the problem is obtained.

Basic provisions:

1. The problem of studying a smooth stationary flow is reduced to
determining the velocity potential on streamlines.

2. The defining relations are written using the Yauman derivative.

3. The complete system of equations for finding the stress state of a material
IS expressed in terms of the kinematic potential.

4.The solution of the problem of symmetric vortex flow in the framework of
the deformation model with the Yauman derivative is obtained.

Keywords: flat steady-flow process, convergent channel, stress, streamlines,
deformation theory, Yauman derivative.
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ON DILATATION AND DIFFERENT RESISTANCE OF ISOTROPIC
MATERIALS

Based on the fact that many composite and traditional structural materials do not
obey the hypotheses of a «single deformation curve», and the laws of change in
volume and shape, even in the case of the initial isotropy of the structure, are
interrelated. The boundedness of the classical Hooke generalized law is shown. It
Is noted that approximations of experimental diagrams obtained under axial tension
and compression with quasi-linear dependences are the most appropriate. That is,
the use of nonlinear models of deformation of dilating materials and materials
whose deformation and strength properties are determined by the type of stress
state is recommended. We briefly analyze the well-known equations of state that
determine the proportional deformations of initially isotropic bodies, taking into
account the dependence of their stiffness on the qualitative picture of the realized
stress state. Quasi-linear model approximations are considered. Physical equations
with four, five, and six constants in the energy forms of deformation of weakly
nonlinear initially isotropic materials were analyzed. The recommended methods
for calculating the constants of materials from the simplest experiments for
materials of different classes are considered. These parameters define the constants
of the equations of state. At the same time, the greatest universality of the potential
relations formulated in the spaces of normalized stresses is demonstrated. In
addition, the physical validity of the general deformation laws of composite
materials is confirmed and it is shown that the phenomena of dilatancy and
diversity of resistance are two forms of manifestation of their special structure. The
advantages of the accepted forms of potential are explained by the successful
choice of harmonic stress functions, which are limited to the interval from -1 to +1.
The sufficient universality of the strain potential formulated in the normalized
stress spaces is shown,
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EVALUATION OF MODIFIED HIRSCH INDEX ALGORITHMS FOR
UNAMBIGUITY

The problem of finding a better algorithm for assessing the creative activity of
scientists instead of the Hirsch index has been actively discussed in Russian and
foreign scientific literature since its development. So far, a large number of
modifications have been proposed to mitigateone or another deficiency in the



Hirsch index. However, the importance of the Hirsch index algorithm is preserved
as it makes it possible to univocally reduce the selected part of the information (set
of numbers of author’s publications and citations) to one number. In other words,
the value of Hirsch’s algorithm in its unambiguity, i.e. the coincidence of the two
authors’indices only in case of coincidence of the publication array and the same
citation array. The purpose of the work is to show the existence of variable
modified index numbers among algorithms and to justify the need to use them to a
limited extent due to possible risks of poor-quality assessments in ranking
scientists according to their creative work.

Keywords: index, citation, research, scientist, creative activity, vector components,
Euclidean norm, square, rating
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Efanov D.V., Sapozhnikov V.V.

ITERATIVE APPROACH TO THE FORMATION OF ADJUSTABLE
SCIENTIFIC METRICS BASED ON THE CONSIDERATION OF THE
COMPLETE SET OF THE SCIENTIST’S WORK CITATIONS

The article describes the iterative principle of the scientometric indicators’
formation. This principle allows considering the full set of citations of all the
scientist’s works. It makes possible to obtain citation indices with a simple and
understandable geometric interpretation. The indices are expressed as a single
number, which is convenient from the point of comparison of different scientists
and formation of ratings. It is shown that the iterative principle is efficient,
whereby a certain number of first jobs are allocated not in the increasing order of
the citations number of the scientist’s works, citation number is averaged, these
works are excluded from consideration and all procedures are repeated with a
given way to select the first work at each iteration step. The method for separating
the first work involves determining the chain base of intermediate indicators that
are subsequently summed. Any number larger than or equal to h may be chosen as
a basis. This number defines the Hirsch index value on each subset of the
scientist’s work. The family of “adjustable” indices is proposed. The base for these
indices is selected as ah number, where a is a set natural number. The iterative
approach makes it possible to make an index “setting” and, if necessary, not to
count low citation works or to count only a certain percentage of citations. This
may be relevant for specific science subject areas and specific scientific or
educational organizations.

Keywords: evaluation of the scientists’ activity, scientometric indicators,
counting number of citations, Hirsch index, Hirsch chain, Hirsch base, iterative
approach to the Hirsch index calculation, index «setting».
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