
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-4781-6 
ISSN: 1757-8981 

XIII International Scientific 
Conference Architecture and 
Construction 2020 

 

Novosibirsk, Russia 
22 - 24 September 2020 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 953 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a Creative Commons Attribution 3.0 International Licence.  

Licence details: http://creativecommons.org/licenses/by/3.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

For permission requests, please contact the Institute of Physics 

at the address below. 

  

Institute of Physics 

Dirac House, Temple Back 

Bristol BS1 6BE UK 

 

 

Phone:    44 1 17 929 7481 

Fax:   44 1 17 920 0979 

 

techtracking@iop.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

Preface  

Peer review declaration  

Investigation of Wooden Fire-Resistant Plate with Spatially Structure ............................................................... 1 

I Inzhutov, P Melnikov, S Amelchugov, V Zhadanov, V Purtov 

Investigation of Acoustic Impedance of a New Floor Panel Filling Generation ................................................ 10 

I Inzhutov, P Melnikov, S Amelchugov, V Zhadanov, V Purtov 

Soil Anisotropicity in Modern Methods of Ground Bases Calculating .............................................................. 17 

O Korobova, L Maksimenko, I Solovyanova 

Spatially Structure Spatial Problem of the Stressed-Deformed State of a Structural Inhomogeneous 

Rod ..................................................................................................................................................................... 25 

A Mishchenko 

Basis of Diagrammatic Deformation Model for Core Reinforced Concrete Structures Calculating .................. 34 

N Karpenko, V Yarmakovsky, D Kadiev 

Geothermal Energy Use in Western Siberia and Prospects for Its Innovative Application in 

Construction ....................................................................................................................................................... 39 

A Shevchenko, S Linovsky, O Skrobot 

Group Effect of Piles at the Foundation Vibrations ........................................................................................... 46 

T Kostiuk, A Kolesnikov, V Popov 

Investigation of Stress State in Plane Truss Nodes ............................................................................................. 56 

S Zerkal, N Kharinova, M Tabanyukhova 

Determination of frequency characteristics of thin-walled rods with transverse cracks ..................................... 63 

A Gavrilov, G Grebenuk, N Morozov 

Main Trends in Urban Planning in Russia in the Late 18th Early 19th Century ................................................ 70 

A Gudkov 

Natural Component in the Plan Composition Formation of Moscow Historical Settlements ............................ 77 

L Degtereva, S Degtereva 

Main factors of water supply systems industrialization in Russia ...................................................................... 86 

E Ketova, J Nizhegorodtseva 

Forming of Architectural-Planning Organization Complex Enterprises in Front-Border Transport 

Units ................................................................................................................................................................... 94 

N Anufrieva 

Historical Trends’ Analysis of Urban Planning (on the Example of Siberian Cities ........................................ 101 

E Ketova, J Lesotova 

Change of Water Fluid Temperature at Its Treatment in Open Sites ................................................................ 110 

G Ambrosova, A Kruglikova, V Kulkov 

Research of reagent treatment methods for mine waters from sulfates ............................................................ 119 

O Girikov, E Voitov, E Matyushenko 



Integrated Microanalysis of Sediment Composition Waste Water with Heavy Metals Ions ............................ 125 

Y Skolubovich, T Pazenko, T Kurilina, E Voitov 

Study of disinfectant type effect on the organohalogen compounds formation in water treatment .................. 132 

T Krasnova, Y Skolubovich, D Volkov, I Timoshchuk, A Gorelkina 

Kinetics of organic compound adsorption on carbon sorbents ......................................................................... 138 

T Krasnova, N Golubeva, Y Skolubovich, D Volkov, N Gora 

Treatment and disposal of surface wastewater and Sludge .............................................................................. 145 

Y Skolubovich, E Voitov, A Tsyba, D Balchugov, D Belonogov 

Drinking Water Preparation for Water Supply of Villages in the Arctic Region ............................................. 152 

Y Skolubovich, E Voitov, A Tsybai, D Balchugov, D Belonogov 

Mathematical models of filtering in an extended loading layer........................................................................ 157 

Y Chirkunov, Y Skolubovich 

Environmental Optimization Activities Depending on the Stress of Urbanized Floodplain-Channel 

Small Rivers’ Complexes ................................................................................................................................. 164 

N Sineeva 

The features of small rivers monitoring in the Russian cities (on the example of the Novosibirsk 

city) ................................................................................................................................................................... 171 

N Sineeva 

Combined Scheme of Permafrost Water Purification in Central Yakutia ........................................................ 177 

S Fedorova, A Kryzhanovsky 

Experimental and Theoretical Investigation of Wooden Construction Elements’ Connections on 

Dowel Plates ..................................................................................................................................................... 185 

G Grebenyuk, V Purtov, A Pavlik 

Mathematical modelling of winter concreting .................................................................................................. 193 

V Molodin, Y Chirkunov, S Shpanko, E Garms, K Gorshkova, A Lazarev 

Construction Technology of Enclosing Structures by Means of 3D Printing with One-Stage 

Polystyrene Concrete ........................................................................................................................................ 201 

V Molodin, I Gasenko, P Timin 

Vibration Source Creation of Unbalance Type with Liquid-Filled Internal Operating Chamber ..................... 209 

A Savchenko, A Nikolaev, A Kozlov 

Modeling the hardening process of monolithic reinforced concrete structures in Elcut Pro software 

package ............................................................................................................................................................. 215 

S Korobkov, D Mikhailov, A Gnyrya, M Titov 

Analysis of Technological Errors that Caused the Monolithic Structures Collapse ......................................... 221 

D Topchiy, A Bolotova, A Pichugin 

Effective modes of driving piles into seasonally frozen Soilt .......................................................................... 231 

V Verstov, A Serebrennikov, V Khritankovi 

Efficiency of Organizational Development of the Construction Complex ....................................................... 239 

V Gerasimov, E Ulitko, N Svetoshev 



Quality of Organizational Processes Assessing in Modeling a Low-Rise Construction System 

Development .................................................................................................................................................... 245 

A Ikonnikova, V Ikinnikov, A Panova 

Synthesis of smoothing cubic spline in non-parametric identification technical systems’ algorithm .............. 252 

Y Voskoboinikov, V Boeva 

Modeling of Cement Activity Increase by Dispersed Mineral Additives ......................................................... 259 

L Ilina, I Mukhina 

Kinetic simulation of the viscosity of rarefied gas nanosuspensions with composite particles ........................ 267 

S Krasnolutskii 

Kinetic Langevin Description of Nanoparticle Diffusion ................................................................................. 273 

V Rudyak 

Construction of functional relationships providing cross-polarization equivalence of 

electromagnetic scatterers ................................................................................................................................ 283 

M Soppa 

Application of wavelet analysis for processing tomograms of narrow cracks .................................................. 288 

A Likhachev, S Zerkal, N Likhachev 

Comparison of Methods for Processing of X-ray images of Defects in Reinforced Concrete Product ............ 296 

R Abashin, A Likhachev, S Zerkal, N Likhachev 

History of Novonikolaevsk City Formation (1877–1905) ................................................................................ 304 

A Navolotskaya 

Infrastructural Real Estate Issues ..................................................................................................................... 316 

L Maksimenko, O Korobova, O Dudinova, X Soskova 

From the classical science ethos to the techno scientific one ........................................................................... 322 

I Chernikova, E Bukina 

Modeling the Escrow Financing Influence on the Efficiency of Development Project .................................... 328 

A Chayetskiy, A Evdokimenko, A Kogan 

Improvement of Methodology for the Analysis of Construction Indicators ..................................................... 336 

T Fedorovich 

Modeling an Increase in the Cement Activity Using Dispersed Mineral Additives ......................................... 344 

G Storozhenko, V Syromyasov, P Simonov 

Use of Technogenic Additives in Facade Ceramic Tiles Production ............................................................... 354 

T Shoeva, U Karkavina, V Pshennikova 

Use of Heat Power Plants’ Ash in Road Construction ..................................................................................... 360 

O Ignatova, I Sebelev, A Dyatchina 

Technology and Automation of Non-Autoclaved Aerated Concrete Production ............................................. 367 

L Ilina, M Rakov, B Velichko, I Mukhina 

Research of pressed thermal insulation materials, based on organic waste ...................................................... 374 

O Smirnova, A Pichugin, I Sebelev 



Analysis of the “nagel effect” in reinforced concrete structures under torsion with bending ........................... 381 

V Kolchunov, A Dem’yanov, N Naumov 

Problems of investment and construction business in an innovative economy ................................................ 393 

L A Kaverzina, M I Cherutova, I P Nuzhina 

Studying the causes of the open type overland car parking collapse in Nur-Sultan ......................................... 401 

Z Nuguzhinov, D Tokanov, G Tazhenova, A Rakhimov, I Kurokhtina 

Climate Change and Eco-Anthropocentric Approach to Architectural and Urban Planning ............................ 412 

M Eichner, Z Ivanova 

Formation of the knowledge economy in Russia: the role of university science .............................................. 421 

K Kazantsev 

Hedonic Pricing in the Modern Housing Market of the Novosibirsk Agglomeration ...................................... 431 

Y Kazantsev 

Interconnection between the level of people’s digital quality of life and investment attractiveness of 

Russian regions ................................................................................................................................................. 440 

G P Litvintseva, I N Karelin 

Social and legal prerequisites for hoarding by condo residents in Russia ........................................................ 449 

D Litvintsev 

Strength evaluation of the relocatable building frame made of the polymer composite material ..................... 459 

A Baldanov, L Bokhoeva 

Calculation of foundation platforms on degraded permafrost bases ................................................................. 465 

I Inzhutov, Vr Zhadanov, M Semenov, I Polyakov, R Nazirov, S Amelchugov, A Rozhkov 

Nonlinear longitudinal oscillations of an elastic rod in the presence of the nonstationary source ................... 475 

Y Chirkunov 

Technology for Strengthening Earth Mound’s Foundations, Reinforced with Geosynthetic 

Materials ........................................................................................................................................................... 483 

O Korobova, V Loshchev 

Numerical solution the Volterra dual integral equation of the first kind based on a method of 

Runge-Kutta type ............................................................................................................................................. 489 

E Antipina 

Synthesis of neural networks for solving optimal control problems ................................................................ 496 

A Voevoda, D Romannikov 

Problem of stabilizing the nonlinear “seesaw” model object ........................................................................... 502 

G A Frantsuzova, O A Votrina, K N Meleshkin 

Methodological approach to the digitalization of adoption decisions for the renovation of urban 

environment ...................................................................................................................................................... 515 

V Mishchenko, E Chernyshov, S Matreninskiy, M Goremykin 

Analysis of radio activity and thermal decomposition of fly ash for application in light concrete 

production ......................................................................................................................................................... 523 

S Takibai, K Sakanov, D Sungidmaa 



Evaluation of ehe Geoecological Factors Influence on the Foundations’ Precipitation, Located on 

Anisotropic Soil Bases ..................................................................................................................................... 528 

O Korobova, L Maksimenko 

Determination of the natural oscillation frequency of the structural unit of covering by the action of 

the shock load ................................................................................................................................................... 536 

S Deordiev, M Plyasunova, M Krasiev, M Belichenko, M Butenko 

Neural network implementation of controllers for multi-channel objects synthesized by polynomial 

method .............................................................................................................................................................. 540 

A Voevoda, V I Shipagin 

The problem of Ararat aquifer basin and the ways of solution ......................................................................... 550 

S V Sahakyan, T V Yedoyan 

Methodology of Assessing Strength of Metal Structure Elements with Cracks ............................................... 556 

Z S Nuguzhinov, Z B Bakirov, M Z Bakirov, S R Zholmagambetov, O Khabidolda, D 

Zhilkybayev 

Prospects for using hydrogen on railway transport .......................................................................................... 567 

V V Asabin, M A Garanin, L S Kurmanova, A A Mishkin, A A Svechnikov 

Problems of conversion of diesel locomotives to gas-diesel cycle ................................................................... 579 

E Kossov, V Asabin, L Kossova 

Transport security: analysis and comparison of existing approaches ............................................................... 589 

A Shvetsov, G Kokieva 

Safe organization of the train compiler’s work in modern conditions .............................................................. 596 

V M Bogomolov, E V Bogomolova, Y V Maslyukova 

Metal and iron construction in sacral space shaping ........................................................................................ 603 

L Gnatiuk, H Novik, M Melnyk 

Project management in large-scale construction: development of approaches in the conditions of 

digitalization ..................................................................................................................................................... 614 

E A Gusakova, A S Pavlov 

Development of hydrophobic textile materials with organosilicon impregnation ............................................ 622 

L Yuryevna, A Adikovna 

Algorithm for regional clustering of road freight transport in the Russian Federation ..................................... 630 

N G Gavrilenko 

Implementation of investment and construction projects as part of the interior image formation ................... 637 

S Ovchinnikova, A Sekisov, I Shinkareva, E Schneider, E Tamoshkina 

Radio-frequency positioning methods for solving the problem of high precision 2D positioning ................... 646 

V Badenko, A Antonov, A Fedotov, Z Lei, R D Garg 

Outlook for using modern rotary screw systems in industry ............................................................................ 656 

A Sekisov, S Ovchinnikova, M Kalinichenko, A Kalinichenko, E Schneider 

The task of organizing suburban and urban traffic on sections with branches ................................................. 664 

V N Shmal, P A Minakov, L R Aisina 



Dynamics of a 16-storey building with a core of rigidity in a local earthquake ............................................... 676 

V A Lapin, S Y Yerzhanov, D I Essenberlina 

Monitoring the behavior of a high-rise building under wind loads .................................................................. 688 

V A Lapin, S Y Yerzhanov, N K Makish 

Regularities research of radon transfer to underground enclosing buildings structures ................................... 695 

V I Rimshin, A V Kalaydo, M N Semenova, G S Bykov 

Solving the problem of unilateral contact of the slab with the strengthening beams by the method of 

variational approximations ............................................................................................................................... 702 

E A Kobelev, N K Lukashevich 

Market research of high-tech products to analyze the possibility of diversification of production 

(for example, household laser rangefinders) .................................................................................................... 711 

A Y Glebanova, D V Lepeshkin, N A Diesperova 

Mechanism for developing foreign markets of technology products for efficient healthcare 

management and medical complexes construction ........................................................................................... 722 

K Sayapina 

Experimental study of the factors affecting the parameters of emergency braking process for 

vehicles of category M1 ................................................................................................................................... 731 

A S Afanasyev, S A Evtyukov, N V Chudakova 

Feasibility for the implementation of cement piles .......................................................................................... 736 

N G Seregin 

Analysis of the mechanical behavior of spatially reinforced composites with open holes ............................... 746 

E M Strungar, D S. Lobanov, E M Zubova, A V Babushkin 

Influence of the reinforcement scheme on mechanical properties of 2d, 3d polymer composites ................... 755 

P A Hilov, A V Babushkin, V E Wildemann, D S Lobanov, O A Staroverov, E M Strungar, V A 

Krupennikov 

Financial, Institutional and Personnel Threats to Innovative Development of the Region ............................... 772 

Y Vertakova, I Risin, Y Treshchevsky, N Klimov 

On Possible Security Risks of Contract Tenders for Developers ..................................................................... 779 

V Uskov, E Shariapova, A Ivanova 

Electrohydraulic technology of mineral disclosure .......................................................................................... 785 

D V Avramov, N V Martynov, V N Dobromirov 

Electrohydraulic technology for processing triplex glass in the recycling of transport and 

technological machines .................................................................................................................................... 790 

V N Dobromirov, N V Martynov, D V Avramov 

Author Index 

 




