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  1 (2  = d ,  
 

  I, A U, B W,  
 

1 2 3 4 5 6 

1 3,3 3,3 10,9 

51,77 27,95 75,6 46,78 27,38 76.7 

51,49 27,56 75,3 46,64 27,53 76,3 

51,35 27,38 74,8 46,64 27,24 75,0 

2 3,85 3,9 15 

59,33 29,95 89,0 53,06 28,38 90,71 

59,33 28,95 89,0 53,06 28,53 90,71 

59,33 28,95 88,81 53,0 28,81 90,73 

3 4,35 4,5 19,58 

64,0 30,24 96,42 56,34 29,66 98,27 

63,85 30,17 96,39 53,31 29,61 98,25 

63,81 30,11 96,32 52,98 29,57 98,23 

 
  2 (5  = d  

 

  I, A U, B W,  
 

1 2 3 4 5 6 

1 3,3 3,3 10,9 

41,55 22,0 67,4 41,8 21,7 66,5 

41,6 22,0 67,5 41,9 21,7 66,8 

41,6 22,0 67,4 41,8 21,7 66,.8 

2 3,85 3,9 15 

51,4 24,8 84,9 51,9 24,5 83,9 

51,6 25,3 85,1 52,0 24,5 84,1 

51,7 25,1 84,9 51,9 24,6 84,1 

3 4,35 4,5 19,58 

22,5 24,0 95,5 53,8 23,8 94,0 

54,7 23,9 95,2 53,9 23,7 93,6 

54,8 23,9 94,9 53,6 23,7 93,5 
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SOLVING THE PROBLEM OF INSTALLING THE DEVICE IN THE TARGET USING ELECTRONIC 
TOTAL STATIONS 

B. F. Azarov 
Altai state technical university of I. I. Polzunov, Barnaul 

The article discusses the method of installing an electronic total station in the target of the measured line. It is not-
ed that the need to install a device (theodolite, electronic total station) in the target of a line fixed on the ground arises 
quite often when performing geodetic works directly on the construction site. The article offers a solution to this problem 
using an electronic total station LEICA TS07. This option compares favorably with the classical solution of the problem 
by the absence of the need to directly perform angular and linear measurements and calculate the magnitude of the dis-
placement of the device (non-clearance). The description of the sequence of actions in solving the problem of installing 
the electronic total station LEICA TS07 in the targ n-
clusion, the options of total stations from manufacturers such as TOPCON, TRIMBLE are given, which can be used as 
an analogue of the local back-serif procedure when solving the problem of installing the device in the target of the 
measured line. 

Keywords: target, non-clearance, electronic total station LEICA TS07, local back-notch, baseline. 
 

EXPERIENCE IN CREATING A HIGH-ALTITUDE GEODETIC FRAMEWORK TO DETERMINE THE WEAR 
OF THE ROAD SURFACE 

B. F. Azarov, V. L. Sviridov, M. M. Kinzhibalova 
Altai state technical university of I. I. Polzunov, Barnaul 

The article considers the experience of creating a high-altitude geodetic base in the form of points (reference 
points) of long-term preservation during scientific research in order to assess the degree and causes of destruction of 
individual layers of foundations and road surfaces of highways of federal significance in the Altai Territory during their 
long-term operation, It is noted that to reduce the time and volume of excavation and concrete work when laying refer-
ence points, it is advisable to use screw piles of various designs. Information is given on the testing of various methods 
of laying the reference points of the high-rise foundation, including using screw piles from different manufacturers. In 
conclusion, it is concluded that it is advisable to use a mechanical method when using screw piles. 

Keywords: reference point, high-rise foundation, road surface, highway, screw pile. 
 

CREATING AN INFORMATION MODEL OF LOW-CURRENT SYSTEMS IN REVIT 
A. V. Aksenov, I. A. Bakhtina 

Altai state technical university of I. I. Polzunov, Barnaul 
The process of creating families with individual parameters in the design of low-current systems in the Revit soft-

ware package is considered. 
Keywords: families, cable trays, specification, material, Navisworks, Revit. 

 
INVESTIGATION OF POSSIBLE DESIGN SOLUTIONS FOR TRUSS ASSEMBLIES MADE 

OF RECTANGULAR WELDED PIPES 
N .V. Alpatov, I. V. Kharlamov 

Altai state technical university of I. I. Polzunov, Barnaul 
The article discusses the main types of steel truss trusses, their disadvantages and advantages. And also a new 

type of constructive solution of faceless nodes of a tubular truss has been developed and justified. 
Keywords: metal structures, truss trusses, truss calculation methods, structural solutions of nodal joints/ 

 
POSSIBILITIES OF EFFICIENT DEVELOPMENT OF SMALL COMPLEX POLYMETALLIC DEPOSITS BASIS 

OF GEOINIRINGAI DIGITAL TRANSFORMATION OF PRODUCTION MINING CLUSTER 
OF ALTAI TERRITORY 

L. N. Amosova1, S. V. Kramorenko2 

1 Altai state technical university of I. I. Polzunov, Barnaul 
2  

The main problem of using the mineral resource base of the region is the problem of involving the resources of the 
unallocated fund of deposits in the main production. For the Altai Territory as well as for other old-industry mining re-
gions, there is a need to involve in the group development of geographically close medium and small complex deposits, 
in order to achieve a combined effect, in order to reduce general and technological costs. The main problem of creating 
small mining enterprises is the introduction and use of innovative technologies unique to each particular region. 

Keywords: geoengineering, mining cluster, digitalization, geotechnology, complex deposits, resource potential.  
 

FEATURES OF LEGO-BRICK BUILDING CONSTRUCTION TECHNOLOGY 
O. S. Annenkova, A. V. Dorofeev 

Altai state technical university of I. I. Polzunov, Barnaul 
The article deals with the following aspects: the peculiarities of the technology of building from lego-brick, as well 

as the advantages of their use in the construction of residential and public buildings. 
Keywords: lego-brick, speed of erection, advantages, application, especially, technology, brick masonry, econo-

my. 
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IMPROVING THE EFFICIENCY OF THE CONSTRUCTION OF HIGH-RISE MONOLITHIC REINFORCED 
CONCRETE BUILDINGS WITH THE INTRODUCTION OF INNOVATIVE TECHNOLOGIES 

O. S. Annenkova, E. S. Romashkina 
Altai state technical university of I. I. Polzunov, Barnaul 

The article discusses the ways of timely commissioning of high-rise monolithic reinforced concrete buildings, im-
proving the organization of work and increasing technological efficiency to reduce the cost of construction products. 

Keywords: monolithic high-rise building, automation of concrete works, construction time, labor costs, technologi-
cal efficiency. 

 
REDUCTION OF EMISSIONS OF THE GAS SUPPLY SYSTEM OF THE ALTAI TERRITORY 

I. Yu. Borzenko, V. V. Logvinenko 
Altai state technical university of I. I. Polzunov, Barnaul 

The article is devoted to the absorption of greenhouse gas emissions from gas supply organizations of the Altai 
Territory. Total emissions and the amount of forest to absorb these emissions have been determined.  

Keywords: Paris Agreement, characteristics of the gas distribution system of the Altai Territory, emissions of 
greenhouse gases, characteristics of forestry. 

 
REVEAL OF BUILDING INFORMATION MODELLING TECHNOLOGY ADVANTAGES BY ANALYSING 

PROJECT PAPERWORKS OF ALTERATIONS TO THE PREMISES 
V. V. Borisenko, E. R. Kirkolup, D. A. Reutov 

Altai state technical university of I. I. Polzunov, Barnaul 
This article tries to reveal advantages of using Building Information Modelling technology using the example of AO 

-
ormation Modelling technology. The floor 

analysis showed differences in area calculating results of the two given projecting methods, moreover sometimes the dif-
ference was up to 25%. 

Keywords: 
analysis. 

 
ANALYSIS OF THE EXISTING MECHANICAL METHODS OF SOIL COMPACTION ON THE EXAMPLE 

OF A MULTISTORY RESIDENTIAL BUILDING IN BARNAUL 
A. V. Bochkareva, B. M. Cherepanov 

Altai state technical university of I. I. Polzunov, Barnaul 
The article discusses the methods of compacting weak foundation soils during the construction of a multi -storey 

residential building in Barnaul, gives a brief description of the presented methods and selects the two most appropriate 
compaction methods for the built-up area. 

Keywords: soil compaction, weak soil, structurally unstable soils, mechanical methods of creating artificial bases, 
ground piles.   

 
CRUSHED CONTAINER GLASS AS AN ALTERNATIVE TO GRANULATED MICRO SILICA 

O. V. Buyko, V. A. Plyusnin, A. V. Poptsova 
Altai state technical university of I. I. Polzunov, Barnaul 

It is impossible to achieve progress in the construction industry without creating new high-quality building materials 
with optimal technologies for using effective modifiers for Portland cement and concretes based on it.  This problem at 
the present stage can be solved due to the wide involvement of a valuable secondary resource in the production of ce-
ment materials, the possibilities of which have not yet been fully disclosed - solid household waste, in particular broken 
container glass, the accumulation of which is growing throughout Russia and the CIS countries.  In this work, studies 
were carried out to determine the effectiveness of the effect on the strength of the resulting Portland cement material of 
such substances containing reactive silicon oxide as granular silica fume and broken glass.  A comparative analysis of 
the methods of introducing granular microsilica into the studied compositions was carried out.  It also shows the possibi l-
ity of obtaining fast-hardening, not requiring heat treatment, Portland cement concretes using modifying complexes 
based on an alternative silica-containing additive. 

Keywords: portland cement, concrete, container glass cullet, reactive silica, granular microsilica, strength. 
 

TYPES OF RISKS AND APPLICATION OF BIM MODELING TO REDUCE THE RISKS OF THE INVESTMENT 
PROJECT 

N. S. Bunin, I. A. Bakhtina 
Altai state technical university of I. I. Polzunov, Barnaul 

The types of risks of an investment and construction object and the use of BIM modeling to reduce investment 
risks of construction objects in the Revit software package are considered. 

Keywords: investment, risk, construction object, risk classification, risk reduction, BIM modeling.  
 

ABOUT POSSIBILITIES OF CALCULATION OF GLUED TIMBER ARCHES USING LIRA 10.12 
G. M. Busigina, Yu. V. Khalturin, P. A. Goncharov 

Altai state technical university of I. I. Polzunov, Barnaul 
Unfavorable combinations of loads in the calculation of glued timber circular arches are considered, the feasibility 

and necessity of taking into account the effect of the wind load in the calculation of glued timber flat arches are as-
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sessed, the possibility of selecting and checking the cross section of glued timber structures in Lira 10.12 software is 
evaluated. 

Keywords: glued timber arches, design combinations of loads and stresses, calculation of arches for strength, 
LIRA software, long-term strength of wood, analysis of calculation results, reinforcement of supporting parts of lintels. 

 
PRODUCTION OF ULTRA-HIGH-STRENGTH CONCRETE BASED ON LOCAL RAW MATERIALS 

K. E. Voronina, L. G. Plotnikova 
Altai state technical university of I. I. Polzunov, Barnaul 

The article discusses examples of obtaining ultra-high-strength concrete - a material with very high technical char-
acteristics due to low and very low V/C ratios (less than 0.25) due to the use of hyperplasticizers. However, in addition to 
the use of hyperplassifiers, such concretes require a high content of powder in the form of cement, ground rocks, ashes 
of thermal power plants. The purpose of this study is the production of ultra-high-strength concrete based on local raw 
materials. To do this, an experiment was conducted in which high-calcium ash was used as a fine-grained additive. At 
the same time, the strength of concrete on the 28th day of normal hardening reached 50-60 M a, and on the third day 
more than 40MPa. Statistical mathematical models and graphs are constructed based on the results obtained.  

Keywords: ultra-high-strength concrete, increased strength, normal hardening, compositions, optimal content, 
high-calcium ash of CHP, hyperplasticizer, low water-cement ratio. 

 
SEISMIC MICRODISTRICTING AS A BASIS FOR ASSESSING THE RELIABILITY OF TERRITORIES 

FOR CONSTRUCTION 
E. I. Vyatkina, V. V. Kostev 

Altai state technical university of I. I. Polzunov, Barnaul 
The article is devoted to an overview of the principles and methods of seismic micro-zoning (SMR) of territories; 

describes the initial data for conducting SMR; considers methods for displaying the results of seismic micro-zoning and 
their use in the design of structures and zoning of territories. The seismogenic situation of the Altai Territory and the ef-
fect of increasing the intensity of seismic activity on the characteristics of soils are analyzed.  

Keywords: seismic impact, seismic micro-zoning, change of physical and mechanical properties of soils, engi-
neering-geological method, results of micro-zoning. 

 
CELLULAR CONCRETES BASED ON FROM COAL BURNING 

Yu. V. Gilmiyarova, K. E. Alieva, K. V. Maksimova 
Altai state technical university of I. I. Polzunov, Barnaul 

The article presents the technology of production of non-autoclaved cellular concrete based on raw cement, acid 
ash CHP and blast furnace granulated slag. The technology provides optimal material characteristics in terms of density 
 strength ratio with characteristics close to the autoclave material. As a result of the work performed, a change in the 

strength characteristics of non-autoclaved aerated concrete depending on the composition of the raw mixture was estab-
lished. 

Keywords: cellular concrete cement, acid ash CHP, granulated blast furnace slag. 
 

THERMAL INSULATION PLASTER SOLUTIONS 
Yu. V. Gilmiyarova, A. Yu. Frolov 

Altai state technical university of I. I. Polzunov, Barnaul 
In this article, the influence of modifying additives was considered: superplasticizer C-3, Ufapore TCO pore-

forming agent and Vinnapas 4042H dispersion polymer powder on the properties of cement binder. These additives 
make it possible to obtain a productive binder with a reduced density and the desired strength. As a result of the work 
carried out, it was found that additives give modified binders certain properties necessary for plastering, such as reduc-
ing density while maintaining the necessary strength, plasticity, workability and reliable adhesion to the surface. 

Keywords: plaster mortar, modifying additives, strength. 
 

PRODUCTION OF WORKS ON THE DEVICE OF MONOLITHIC REINFORCED CONCRETE BOTTOM CONE 
TYPE, DISCHARGE SLOPE TO THE CENTER OF THE COMPACTOR 

I. K. Kalko1, S. I. Kalko2, V. K. Kozlova1, D. I. Ostapova1 
1 Altai state technical university of I. I. Polzunov, Barnaul 
2 Stroygips research and production association, Barnaul 

The article presents the results of the production of work on the maintenance of monolithic reinforced concrete of 
the bottom of the cone type, inclination to the center of the sludge compactor (1 and 2) in the city of Barnaul. Based on 
the results of the work performed, you can go to the devices of the monolithic reinforced concrete support of the hollow 
conical type of the support of the sludge compactor (1 and 2). 

Keywords: sludge compactor, reinforcement, strips, reinforcement and concrete joint, lighthouse frames, form-
work, tension, devices, gripper, rod, scaffolds, concreting, vibrator, hothouse, winter concreting, hardening temperature, 
trays. 
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LAYING OF ENGINEERING NETWORKS THROUGH HIGHWAYS WITHOUT OPENING 
THE GROUND BY MEANS OF PUNCTURE 

I. K. Kalko1, S. I. Kalko2, G.S. Merentsova 1, D. I. Ostapova1 
1 Altai state technical university of I. I. Polzunov, Barnaul 
2 Stroygips research and production association, Barnaul 

The article shows the results of works on laying of water pipe PE 80 SDR 17 with diameter 225  12,8 in metal 
pipe with diameter 426  6 mm without soil opening by puncture method/ 

Keywords: laying, guides of frames, plastic and metal pipe, case, casing, catch, well, ditch, depth, steepness, 
slope, completion, level, ground waters, digging, cap, basic boots, jack, , conical tip. 

 
PRODUCTION OF WORK ON THE DEVICE MONOLITHIC REINFORCED CONCRETE CENTRAL HOLLOW 

CONE TYPE SUPPORT SLUDGE COMPACTOR 
I. K. Kalko1, S. I. Kalko2, D. I. Ostapova1 

1 Altai state technical university of I. I. Polzunov, Barnaul 
2 Stroygips research and production association, Barnaul 

The article presents the results of work on the construction of a monolithic reinforced concrete central hollow coni-
cal type of sludge compactor support (1 and 2) in the city of Barnaul. Based on the results of the work performed, you 
can proceed to the installation of the sludge compactor equipment (1 and 2). 

Keywords: sludge compactor, reinforcement, strips, reinforcement and concrete joint, lighthouse frames, form-
work, tension, devices, grab, rod, scaffolds, concreting, vibrator, hothouse, winter concreting, hardening temperature, 
trays, support, hollow, conical. 

 
LAYING OF  WORKING PLASTIC PIPE IN  CASING THROUGH HIGHWAYS 

I. K. Kalko1, S. I. Kalko2, D. I. Ostapova1 
1 Altai state technical university of I. I. Polzunov, Barnaul 
2 Stroygips research and production association, Barnaul 

The article presents the results of laying a working plastic pipe in a casing through highways.  
Keywords: gasket, guide frames, plastic and metal - pipe, casing, gripper, well, pit, depth, welding, slope, dock-

ing, level, ground water, digging, plug, stack, wooden sliders, support, tightening clamps, link. 
 

ANALYSIS OF THE BUCKLING TYPES OF STEEL THIN-WALL COLD-FORMED ROD ELEMENT 
A. A. Kikot, K. A. Krasulina 

Altai state technical university of I. I. Polzunov, Barnaul 
The article simulates the operation of a centrally loaded thin-walled rod element with a C-shaped cross section us-

ing the SIMULIA Abaqus/CAE Student Edition 2020 computational complex, which implements the finite element meth-
od. Characteristics of the material, boundary conditions, type of finite element, finite element mesh division are given. As 
a result, almost all possible forms of buckling of a thin-walled rod element have been achieved by changing the length of 
the rod, the thickness of the metal and the proportions of the cross section. They are: local buckling, distorsional buck-
ling, flexural and flexural-torsional buckling. 

Keywords: light steel thin-walled structures, C-profile, SIMULIA Abaqus/CAE, center-loaded bar element, buck-
ling shapes. 

 
COMPARATIVE ANALYSIS OF MODELING OF A STEEL TRUSS IN TEKLA STRUCTURES 

AND AUTODESK REVIT SOFTWARE 
A. A. Kikot, A. A. Kunts 

Altai state technical university of I. I. Polzunov, Barnaul 
The article is devoted to the review of modern software systems for building information modeling of a steel truss. 

Methods for constructing a steel truss in Autodesk Revit and Tekla Structures software are considered in detail and a 
comparative analysis of the use of these software tools is carried out according to several criteria. 

Keywords: Tekla Structures, Autodesk Revit, BIM, steel truss, building information model. 
 

ABOUT THE POSSIBILITIES OF BUILDING INFORMATION MODELS OF HISTORICAL 
BUILDINGS BASED ON LASER SCANNING TECHNOLOGY 

A. I. Kirillova, A. A. Sapai, L. N. Pantyushina 
Altai state technical university of I. I. Polzunov, Barnaul 

The article describes the possibility of creating information models of historical buildings based on laser scanning 
technology. The application of this technology in the cities of Russia and abroad is considered. Questions concerning 
the classical approach to the creation of an information model of a historical building are also raised, and arguments are 
given confirming the advantage of laser scanning of such buildings.  

Keywords: technologies, historical building, laser scanning, information modeling, Revit, Re-CAP Pro. 
 

ON THE DYNAMICS OF CHANGES IN THE CONTENT IN THE ATMOSPHERE 
OXYGEN AND CARBON DIOXIDE  

V. C. Kozlova, A. M. Manokha, A. V. Wolf 
Altai state technical university of I. I. Polzunov, Barnaul 

The questions of the influence of human life activity on the dynamics of the oxygen content in the atmosphere are 
considered. At present, it can be stated that with the development of various technologies related to the use of oxygen, 
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the consumption of free oxygen is increasing and the demand for it is constantly increasing. Measures are needed to 
control the oxygen content in the atmosphere and to replenish it.  

Keywords: oxygen, carbon dioxide, pollution, technologies. 
 

4D MODELING OF BUILDINGS USING AUTODESK NAVISWORKS 
E. A. Krivosheitseva, M. N. Kornitskaya 

Altai state technical university of I. I. Polzunov, Barnaul 
The article discusses the principles of developing a 4D model in Autodesk Navisworks using Microsoft Project to 

build a calendar and network schedule and Autodesk Revit to create a 3D model. 
Keywords: 4D model, Autodesk Navisworks, Autodesk Revit, Microsoft Project, calendar-network graph, detailing, 

space-time model, 3D model, BIM, information model. 
 

EXAMPLES OF REALIZING ENGINEERING DEPARTMENTS COOPERATION WITH THE HELP 
OF BUILDING INFORMATION MODELLING TECHNOLOGY 

. V. Kuleshova, E. R. Kirkolup 
Altai state technical university of I. I. Polzunov, Barnaul 

The article gives the analysis of engineering e-paperwork of the company based on Autodesk BIM 360. The anal-
ysis includes documents loading and the appointment of credentials to the directory storages, starting documents ap-
proval, making feedback as well as stamping in a workflow, giving a QR-code and e-signature as a result of obtainment 
for approval for documents. 

Keywords: Building Information Modelling technology (BIM), engineering paperwork, data storage, data analysis, 
approval for documents, stamping in a workflow, e-signature. 
 

STABILIZATION OF WATERLOGGED SOIL BASES 
V. N. Lebzak 

Altai state technical university of I. I. Polzunov, Barnaul 

fixing the soil as a pavement and strengthening the soil as a road foundation. When strengthening soils as road bases, 
there is a need to give soils only some stability. It is necessary that soils with an excess of water in them would not lose 
their minimum bearing capacity. This sometimes occurs in some natural soils when they are waterlogged. Fixing soils 
when some of their properties change can be called soil stabilization. 

Keywords: ferruginous vitriol, properties, stratum, soft-plastic loam, plastic sandy loam, stabilization. 
 

DEVELOPMENT OF A TEMPLATE FOR ECTOCONTROL EQUIPMENT FAMILIES IN AUTODESK REVIT 
 SYSTEM 

V. V. Logvinenko, S. M. Gordienko  
Altai state technical university of I. I. Polzunov, Barnaul 

The article is devoted to the development of Ectocontrol equipment templates for the Smart Home system, such 
as a motion sensor, a leak sensor with wired and wireless connection, a wireless temperature sensor, a gas leak detec-
tor, a controlled wireless and wired socket, a smoke detector, a control device, a wireless removable drive for a crane. 
The Autodesk Revit family template, which is used to develop project documentation for Smart Home systems in Auto-
desk Revit, has been updated.  

Keywords: Autodesk Revit templates, Smart Home system, sensors, control device, Ectocontrol. 
 

TECHNOLOGY AND ORGANIZATION OF INSTALLATION OF CURB FENCES ON ROUNDINGS 
V. N. Lyutov, S. A. Ananiev 

Altai state technical university of I. I. Polzunov, Barnaul 
The article describes the results of carried out by the authors study of the edge of curb`s gash angle`s size de-

pendence at various radii of rounding. The authors analyzed daily practice of curb installation using modern geodetic in-
struments, geolocation systems, etc. Based on the regulatory and technical documentation, the authors describe the 
process of preparing and installing curbstones, give advice on choosing a special tool. 

Keywords: curb fences, curb, curb dimensions, GOST curb, curb installation, rounding options, tools for work, di-
amond discs, types of discs for construction work. 

 
METHODS FOR CALCULATION OF FENCE OF THE PIT OF BUILDINGS UNDER CONSTRUCTION 
BY SOIL CONCRE  

OF THE CITY OF BARNAUL 
V. N. Lyutov, M. A. Botabaev 

Altai state technical university of I. I. Polzunov, Barnaul 
An overview and preliminary calculation of the main parameters of the excavation fence are given based on the 

available initial data on soils from the development area in the city of Barnaul. In the article described the technique of 
the theory of modeling the work of the enclosing structure of the excavation from ground-concrete piles. The authors an-
alyzed the step-by-step process of the method in the GeoWall software calculation system. The calculation results are 
presented in textual and graphical form, indicating the diagrams of the main forces and moments acting on the structure. 

Keywords: pit fencing, software and calculation system, active pressure, passive pressure, horizontal movement 
of the pit wall, jet cementation of soils, lateral soil pressure. 
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STUDY OF MODERN METHODS OF RECONSTRUCTION OF INDUSTRIAL LARGE-SPAN BUILDINGS 
V. N. Lyutov, K. A. Krasulina, Yu. S. Yurina 

Altai state technical university of I. I. Polzunov, Barnaul 
This article deals with modern methods of reconstruction of industrial large-span buildings. The industrial complex 

of our city includes buildings that need renovation. The main task of reconstruction is the organization of innovative and 
intensive production, which are resource efficient and comply with environmental regulations. The article describes the 
technologies and stages of work that form the basis of the reconstruction of the object. The article also discusses gen-
eral methods and techniques for strengthening the load-bearing structures of industrial buildings, including one of the 

ls based on carbon fibers. 
Keywords: technology, reconstruction, reconstruction of industrial buildings, strengthening, carbon fiber. 

 
ORGANIZATION OF DRAINAGE SYSTEM DURING OPERATION OF RAINWATER SEWER SYSTEM 

. . Lyutov  
Altai state technical university of I. I. Polzunov, Barnaul 

The article provides an overview and analysis of the main methods of installation of elements of rain and rainwater 
sewers and their installation locations, describes the causes of failures in the operation of point drainage systems. 
Based on the normative and technical documentation, author give a recommendations to the organization of the work of 
maintenance services, describe the main tasks of the work of such services in particular city, as an organized complex 
system. The author defines the basic requirements for the design of drainage systems. 

Keywords: rainwater and stormwater sewerage, elements of a point catchment, organization of water drainage, 
types of rainwater and stormwater sewerage, maintenance and service of rainwater and stormwater sewerage. 
 

STRENGTHENING THE ROLE OF LINGUISTICS AS AN ELEMENT IMPROVEMENT OF METHODOLOGY 
ENGINEERING STAFF TRAINING IN THE FIELD OF CONSTRUCTION, ROAD, 

HOISTING AND TRANSPORT, UTILITY MACHINES 
V. V. Malinovsky 

Altai state technical university of I. I. Polzunov, Barnaul 
The article touches upon the problem of the insufficient level of teaching foreign languages in technical univers i-

ties. The necessity of strengthening the role of disciplines of the humanitarian cycle in the process of teaching technical 
specialties is substantiated. Perspective directions for the development of linguistics as a whole are outlined within the 
framework of the general direction of development of technical universities. 

Keywords: linguistics, philology, foreign languages in technical universities, technical translation, student educa-
tion, training of engineers, teaching methods. 

 
ABOUT THE POSSIBILITIES OF USING THE PRINCIPLES OF SYNERGETICS IN THE LEARNING 

PROCESS STUDENTS OF TECHNICAL SPECIALTIES ON THE EXAMPLE 
OF INDUSTRIAL AND CIVIL CONSTRUCTION 

V. V. Malinovsky, D. V. Tyshchenko 
Altai state technical university of I. I. Polzunov, Barnaul 

The article outlines the basic principles of applying the scientific paradigm of synergetics in teaching students of 
technical specialties of universities. General directions for the development of the methodology for teaching disciplines 
of  (ICC) profile based on a synergistic approach are given. 

Keywords: synergetics, construction, ICC, technical specialties, teaching methods. 
 
CALCULATION OF FIRE-FIGHTING VENTILATION SYSTEMS WITH MECHANICAL AIR STIMULATION 

WHEN CREATING AN INFORMATION MODEL OF A RESIDENTIAL APARTMENT BUILDING 
K. V. Matveev, I. A. Bakhtina 

Altai state technical university of I. I. Polzunov, Barnaul 
The method of calculation of fire-fighting ventilation with mechanical stimulation of air when creating an information 

model of a residential apartment building is considered. 
Keywords: fire-fighting ventilation system, pressure losses, fire-fighting valves, air flow, overpressure. 
 

ANALYSIS OF THE PLATEIA SOFTWARE COMPLEX FOR DESIGN, CONSTRUCTION AND 
RECONSTRUCTION OF HIGHWAYS 

N. V. Medvedev, O. V. Agafonov 
Altai state technical university of I. I. Polzunov, Barnaul 

It is already impossible to imagine modern life without the use of various modern technologies, including computer 
ones. It is already difficult to find engineering projects for the construction, repair and reconstruction of highways that are 
regularly used using computer programs. But in a constant mode, motor transport design systems for roads are used not 
only in design organizations, but also in many construction organizations for the convenience of working with special 
documentation. There are a huge number of different road design software on the market, and it can be difficult to 
choose which one to use. From this task, an analysis of the Plateia complex was carried out. 

Keywords: Plateia, road CAD, 3D model of a road, cross section, longitudinal profile, computer modeling.  
 

  



CONTENTS, ABSTRACTS AND KEYWORDS OF PAPERS 

 1 2022  203 

SOIL STABILIZATION OF THE WORKING LAYER OF THE EARTH CANVASES WITH THE USE 
OF POLYMER-  

G. S. Merentsova, N. V. Medvedev, A. A. Dobrynina 
Altai state technical university of I. I. Polzunov, Barnaul 

Currently, taking into account the constant increase in prices for building materials and products, the issue of using 
local road construction materials, which are in the immediate vicinity of the highway under construction, is particularly 
acute. Often local materials do not meet the requirements of regulatory documents, in this case it is recommended to 
use special additives-stabilizers for mat  

Keywords: highways, cold recycling, polymer-mineral composition, roadbed, working layer of roadbed. 
 

EFFECTIVE METHODS OF SURFACE TREATMENT OF ASPHALT CONCRETE COATINGS 
G. S. Merentsova, N. V. Medvedev, M. A. Kulimov 

Altai state technical university of I. I. Polzunov, Barnaul 
Any road surface wears out during operation due to abrasion under the wheels of cars and exposure to weather 

and climatic conditions. For the bearing layer of the coating, it is reasonable to use surface treatments, the device of 
which is performed using bitumen, as well as bitumen emulsions, which are increasingly being used with this technology. 
This article presents an analysis of information on various types of surface treatments, including new technologies for 
the wear layer device. In addition, this article revealed effective methods of surface treatment of asphalt concrete coat-
ings. 

Keywords: highways, surface treatment, asphalt concrete coating, road coating. 
 

SUBSTANTIATION OF RATIONAL WAYS TO PREVENT ICE FORMATION ON HIGHWAYS 
IN MOUNTAINOUS CONDITIONS OF THE ALTAI TERRITORY AND THE ALTAI REPUBLIC 

G. S. Merentsova, N. V. Medvedev, D. A. Suraev 
Altai state technical university of I. I. Polzunov, Barnaul 

For more than a dozen years, the process of ice formation and the ice itself have been one of the main problems 
on highways in the foothill and mountainous areas not only of the Altai Territory and the Altai Republic, but also of other 
similar regions. The causal reason for this problem is that during the construction of mountain roads, in the middle of the 
last century, insufficient geological and hydrological surveys were often carried out in the places where the tracks were 
laid, and therefore, the development and implementation of rational methods to prevent ice formation in such areas is 
currently being required.  

Keywords: ice formation, ice, ways to combat ice, mountain conditions, road safety, highways. 
 
DEVELOPMENT OF RATIONAL METHODS FOR FIGHTING WITH ICE ON ARTIFICIAL STRUCTURES 

OF HIGHWAYS 
G. S. Merentsova, N. V. Medvedev, I. A. Taratynov 

Altai state technical university of I. I. Polzunov, Barnaul 
Legacy is one of the main problems on highways and artificial structures in the foothill and mountainous regions of 

the Altai Territory and the Altai Republic. This problem has existed for more than a dozen years and is often used to re-
lease ice on artificial structures, is inefficient, so there is a need to develop new waste with overlap on buildings. 

Keywords: icing, icing formation, icing limitation methods, roads, culverts, artificial structures. 
 

STABILIZING ADDITIVES FOR STABILIZING THE WORKING LAYER OF THE GROUND PANE 
DURING CONSTRUCTION, RECONSTRUCTION OF HIGHWAYS 

G. S. Merentsova, K. S. Perevalov 
Altai state technical university of I. I. Polzunov, Barnaul 

At present, the foundation of roads is one of the most urgent tasks of road construction not only in the Altai Territo-
ry, but also in Russia. To solve this problem, it is necessary to consider the process of constructing pavement bases of 
new, modern materials and technologies. Thus, the stabilizing effect on environmental pollution of the soil cover during 
the construction, reconstruction and repair of roads is used. An analysis of the experience of their application will help to 
find the most optimal stabilizers for the conditions of the Altai Territory. 

Keywords: soil stabilization, stabilizers, polymer, binder, mitigation and suspicion technology, treatment, high-
ways. 

 
ANALYSIS OF THE DISTINCTIVE FEATURES OF PULSED HYDRO-VOLUME DRIVES 

A. V. Mitusov, A. A. Mitusov 
Altai state technical university of I. I. Polzunov, Barnaul 

-
types and place in the structure of the common system, hydraulic drives, is due to the fact that the classification of 
GOST 17752-81 covers only continuous hydro-drives. In the work, the hallmarks of continuous action drives are consid-
ered hierarchical. It has been established that the most important feature of ICP should be considered to be the ability to 
create force effects on the processing facility, exceeding the reactive impacts on the machine's carrier. The most inten-
sive development and widespread introduction of ICP was in the mid-20th, due to the increased capabilities of engineer-
ing technology/ 

Keywords: continuous hydro drives, pulsed hydraulic drives, power impacts, reactive impacts, machine carrier, 
power impulse, led link. 
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STUDYING THE IMPACT OF STREET PARKING LOTS ALONG THE ROAD ON TRFFFIC ACCIDENTS 
IN BARNAUL 

I. M. Mikhailidi, I. A. Zaitsev 
Altai state technical university of I. I. Polzunov, Barnaul 

The transport system of a modern metropolis is the basis of the socio-economic development of the city and is a 
complex system of interaction between various fields of activity, providing comfort and convenience for residents and 
guests of the city in accordance with modern standards. An analysis of the current state of transport infrastructure of cit-
ies, traffic management systems, and scientific research in the field of traffic management shows the high relevance of 
the scientific direction associated with the development and management of parking systems. The shortage of parking 
space in cities puts the tasks of parking organization at one of the central places in solving the transport problems in the 
cities. In this paper, a geographic information system is used to analyze the location of street parking lots along the 
roads and their capacities. A 5-kilometer section of the main street of Barnaul was chosen as a model. The result of the 
work is the proposed method for identifying parking lots along the carriageway and obtaining statistical indicators of their 
placement and capacity. Some ways are also considered to solve the problem of street parking lots located along the 
carriageway of roads and streets. 

Keywords: parking, vehicle, parking place, traffic accident (RTA), street-road network, accident rate, roadway, 
geographic information system, GIS, spatial analysis. 

 
MAIN METHODS OF FIGHTING QUICKSANDS DURING CONSTRUCTION 

OF BUILDINGS AND STRUCTURES 
I. V. Noskov, S. A. Ananev, K. I. Noskov 

Altai state technical university of I. I. Polzunov, Barnaul 
At the beginning of this century, it was believed that the swim of rocks is an almost insurmountable obstacle in the 

construction of buildings and structures. As construction equipment and knowledge of the nature of quicksands devel-
oped, measures to combat this adverse geological phenomenon were also improved. Currently, methods for improving 
the properties of quicksands are widely used, the choice of which is determined by the engineering and geological condi-
tions of the area where the construction object is located, the type and structural features of the structure, the technolog-
ical features of the method, and economic calculations. 

Keywords: quicksands, soil, water, method, drainage, fixation, freezing, silication, caisson methods, filtration coef-
ficient, groundwater level. 

 
QUICKSAND AS DANGEROUS GEOLOGICAL PROCESSES 

I. V. Noskov, S. A. Ananev, K. I. Noskov 
Altai state technical university of I. I. Polzunov, Barnaul 

The quicksand phenomenon occurs in a special state of rocks. Modern engineering geology calls the quicksand 
water-saturated soil, which, when opened, comes into motion and takes on the character of a fluid body . Sands, clay 

sands, sandy loams can pass into a floating state. There are known cases of transition to a quicksand state and loam, 
as well as lake silt. Thus, a quicksand is not a certain type of rock, but a special state of rock saturated with water. 

Keywords: 
washing out, suspended state. 

 
WINTER MORTARS FOR INSTALLATION OF PANELS OF BUILDINGS 

G. I. Ovcharenko, A. V. Viktorov, A. I. Zverev, V. A. Shvets 
Altai state technical university of I. I. Polzunov, Barnaul 

It is shown that the practical work on the installation of the structures of buildings in Siberia continues to minus 
25 . This requires high dosages of antifreeze additives to ensure the strength of the mortars. However, such high dos-
ages cannot be administered to the plants, as this will not allow to deliver the ready-made mortar to the object, and even 
more so to work with it for a long time due to the rapid loss of mobility. Therefore, a technology for introducing dry ant i-
freeze additives at the facility into a ready-made delivered mortar was proposed and tested. This, when working in small 
portions, allows you to provide the required conditions/ 

Keywords: winter mortars, installation of buildings Efficiency, antifreeze additives, potash and sodium nitrite, re-
tention of mobility, provision of required conditions. 

 
APPLICATIONS OF NOISE INSULATION MATERIALS AT CONSTRUCTION OF AIRPORT TERMINALS 

M. A. Osipova, M. Yu. Korolev 
Altai state technical university of I. I. Polzunov, Barnaul 

The article discusses issues related to the use of effective sound and vibration-absorbing materials that will allow 
airports to provide favorable conditions for passengers and employees of the aviation sector in the air terminal complex-
es. Examples of the use of modern building materials in the field of protection from aircraft noise are given on the exam-
ple of recently built and reconstructed air terminals on the territory of the Russian Federation. 

Keywords: air terminal complex, aircraft noise, sound and vibration absorbing materials, sound level.  
 

WOODEN BRIDGES. BRIDGE CONSTRUCTION WITH THE USE OF WOOD IN THE PAST AND NOW 
M. A. Podyapolskaya, I. O. Verbitsky, E. V. Verbitskaya 

Altai state technical university of I. I. Polzunov, Barnaul 
The article discusses the ways of using wood as a material for the construction of bridges, the history of the devel-

opment of wooden bridge construction, and also contains judgments on the feasibility of using this material in modern 
construction. Wood as a building material is quite widely used in the construction of buildings and structures, due to the 
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presence of a number of positive properties, which include sufficiently high strength, lightness, and comparative simplici-
ty of work. Under favorable operating conditions, wooden structures are capable of serving for a long time. Along with 
the advantages of wood over other materials, there are also significant disadvantages that complicate the work and re-
quire special attention. In the era of industrialization, materials such as iron and concrete came to the fore in construc-
tion, and wood was practically forgotten and used only as a decorative element. At the same time, humanity has begun 
to look for ways to simplify technological processes in addition to ways to minimize the harmful effects of the use of cer-
tain materials on the environment. Wood is a fairly eco-friendly material, so today it is gaining popularity again. Modern 
materials made of wood, such as glued solid wood and timber, modified wood are used in multi-storey wooden house 
construction and in wooden bridge construction. 

Keywords: wood, bridge, wooden bridge construction, wood in construction, wood as a building material, wooden 
bridges. 

 
ABOUT THE CAUSES OF THE COLLAPSE OF A HANGAR MADE OF COLD-BENT STEEL ARCHES 

T. I. Saurina, I. V. Kharlamov 
Altai state technical university of I. I. Polzunov, Barnaul 

The article analyzes the main causes of the collapse of the hangar. Recommendations are given to prevent possi-
ble collapses of buildings of such a structural system. 

Keywords: metal structures, cold-bent thin-walled arches, structural solutions of nodal joints. 
 

STUDY OF THE COMPLIANCE WITH THE TECHNOLOGY OF INSTALLATION OF BEARING STRUCTURES 
DURING THE CONSTRUCTION OF A LARGE-PANEL BUILDING 

A. A. Sobolev, D. A. Reutov 
Altai state technical university of I. I. Polzunov, Barnaul 

The article addresses the problem of compliance with the technology of installation of prefabricated reinforced 
concrete structures of multi-storey large-panel buildings. The article explores the main disadvantages of the production 
of construction and installation works. The article also assesses the degree of materiality of the defects and the need to 
eliminate them. 

Keywords: large-panel buildings, work production technology, installation of structures, deformation, settlement, 
installation defects. 

 
ANALYSIS OF AUTOMATION TOOLS FOR CALCULATING THE AMOUNT OF WORK FOR ESTIMATES 

USING INFORMATION MODELING BASED ON REVIT - 5D ESTIMATES 
V. V. Sokolova, D. D. Shershneva 

The article discusses setting volumes in Revit using parameters and the process of transferring this information to 
the 5D Estimate. The peculiarities of working with parameters when calculating volumes are revealed. The requirements 
for the elements of the digital information model presented at the design stage are considered. 

Keywords: Revit, parameters, families, standard sizes, scope of work, digital information model, estimated cost. 
 

THE POSSIBILITY OF USING POLYMER COMPOUNDS IN THE RECONSTRUCTION OF WOODEN 
BUILDINGS OF HISTORICAL AND ARCHITECTURAL VALUE 

I. A. Spirin, L. N. Pantyushina, E. V. Verbitskaya 
Altai state technical university of I. I. Polzunov, Barnaul 

The article is devoted to the possibility of using polymer compositions based on epoxy resins to restore the bear-
ing capacity of damaged wooden elements of non-existent structures of buildings of historical and architectural value. 

Keywords: wood, cracks, defect, restoration, beam, polymer composition, epoxy resin, plasticizer, injection, resto-
ration of bearing capacity.  

 
CREATING A SPECIFICATION FOR VENTILATION SYSTEMS IN REVIT 

D. K.Starichenko, I. A. Bakhtina 
Altai state technical university of I. I. Polzunov, Barnaul 

The process of creating specifications of ventilation systems in REVIT is considered. 
Keywords: ventilation system, model, air distributors, specification, Revit. 
 
ABOUT LOW QUALITY OF THE SURVEY OF BUILDINGS AND STRUCTURES IN THE ALTAI REGION 

Yu. V. Khalturin, N. E. Lopukhov 
Altai state technical university of I. I. Polzunov, Barnaul 

Reports on the survey of the technical condition of buildings are considered; compliance of the scope of works for 
the survey of buildings with the requirements of normative documents is assessed. The level of qualification and exper i-
ence of specialists who conducted the surveys of buildings, their readiness to carry out such work are assessed. The 
typical mistakes made during the inspection of buildings are analyzed. The correctness of conclusions and recommen-
dations for the elimination of identified defects of building structures are evaluated. 

Keywords: report on the survey of the technical condition of a building, structural assessment, category of tech-
nical condition, scope of work, requirements of normative documents, actual values of evaluated parameters, defects 
and damages, seismicity, conformity assessment. 
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STUDY OF THE THERMOPHYSICAL PROPERTIES OF A BULK BALL-SHAPED INSULATION 
E. V. Khatina, M. A. Botabaev 

Altai state technical university of I. I. Polzunov, Barnaul 
The article deals with the problem of the formation of water condensate during the insulation of already commis-

sioned housing stock. In the article are considered the consequences of this phenomenon in the form of destruction of 
the structure and a decrease in the thermal properties of the heat-insulating material. The question is raised about the 
need to introduce into practice the use of a material that could not absorb moisture or would have the property of being 
quickly removed from the structure, dried or replaced with a new one. It the article was carried out a theoretical and ex-
perimental analysis, was revealed the dependence of the heat transfer resistance on the diameter, contact area and 
thermal conductivity of the bulk insulation. 

Keywords: water condensate, thermal conductivity, thermal resistance. 
 

INSTALLATION OF FOUNDATIONS ON DRIVEN PILES IN CONDITIONS OF DENSE 
URBAN DEVELOPMENT 

B. M. Cherepanov, Yu. S. Batrakova 
Altai state technical university of I. I. Polzunov, Barnaul 

Compaction of urban development by erecting single-section high-rise buildings with a foundation of pile founda-
tions is one of the hot topics today. In the soil environment, vibrations occur that have a devastating effect on the 
foundations of nearby buildings and structures when constructing foundations from pile foundations. The article presents 
the results of the analysis of regulatory documentation in order to determine specific numerical values in conditions of 
dense urban development. The minimum allowable distances to existing buildings are calculated when constructing pile 
foundations on loess collapsible. Practical methods for reducing safe distances are proposed. Field experiments were 
carried out to determine safe distances for various parameters of trenches that interrupt the propagation of dynamic 
waves. 

Keywords: pile foundations, dense urban development, infill development, allowable distances, soil, dynamic in-
fluences. 
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