
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-8328-4 
ISSN: 1757-8981 

IV International Conference on 
Safety Problems of Civil 
Engineering Critical 
Infrastructures (Safety 2018) 

Ekaterinburg, Russia 
4 – 5 October 2018 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 481 



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/. 
 
Printed by Curran Associates, Inc. (2019) 
  
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 



�������	�
������
�
�����������

��������������������	����
�������	�����������
��	������������������������
���
��	��
���
����


����� 
������!"��#�$�

����%�&��������

'

�(��&�(�(��
���
����&)�*�+�������!"�,������
-�&�������)����.��
-�
!"�,

����	�
��

IV International Conference «Safety Problems of Civil Engineering Critical 
Infrastructures

Organizing Committee

Acknowledgements

Peer review statement

��(��
�

Assessment of human factor in critical infrastructures

L V Poluyan and M G Malukova.....1

Assessment of large-scale catastrophes in complex engineering systems

N A Makhutov and D O Reznikov.....7

Cyberattack intensity forecasting on informatization objects of critical infrastructures

Y M Krakovsky, A N Luzgin and Y M Ivanyo.....15



Verification of recovery of distribution density function of the random variable by 
methods of nonparametric statistics

V N Syzrantsev and K V Syzrantseva.....22

Advantages of the rain-flow method at the post-processing stage in comparison with the 
spectral approach

I Gadolina and R Zaynetdinov.....34

The reduction the load on the MSW landfill by optimizing the waste management system 
of residential territories

K V Afonin, T S Zhilina and A A Zagorskaya.....43

Structural Design Development of a Float Type Wave Micro Power Plant

I Hossain, V I Velkin, S E Shcheklein and A V Eliseev.....49

Analysis of Interdependence of Arctic Critical Infrastructures as Transportation Networks

S A Timashev and A V Bushinskaya.....55

Cyber Reliability, Resilience, and Safety of Physical Infrastructures

S A Timashev.....66

Assessing risk and resilience of critical infrastructures in the fuel and energy economy 
involving failure cascading effects

LV Poluyan.....81

Influence of oil spills on tundra degradation

S I Chelombitko.....90



Statistical modelling of impacts on a pile-raft foundation

V O Efimov, A I Osokin, L N Kondrat'eva and N R Stepanova.....96

Structural safety of buildings in excess values of differential settlements

Y A Pronozin, L R Epifantseva and M D Kajgorodov.....102

Constitutive relations for isotropic materials allowing quasi-linear approximation of the 
deformation law

A A Treschev, A A Bobrishev and L N Shafigullin.....109

An indirect method for determining the dynamic properties of soils at modeling the 
vibrating effects of technological equipment on the building structures

I Sh Alirzaev, A Sh Rakhimov and N S Sova.....116

Mathematical modeling technology of a foundation slab concreting on a frozen base

V V Molodin, M S Gorlatov and S M Zaika.....123

Geotechnical monitoring of a residential building being erected on strip-shell foundations 
in "Aquarel" housing complex in Tyumen

Y A Pronozin, L R Epifantseva and M A Stepanov.....131

Empirical Period-Height Relationship for reinforced Concrete Moment Resisting 
Buildings in India

S P Kewate and M M Murudi.....142

Natural frequencies of a vertical pipeline element

A A Sekacheva, L G Pastukhova, V N Alekhin and A S Noskov.....152



Concept of Organic Architecture in the Second Half of the XXth Century in the Context 
of Sustainable Development

T Y Bystrova.....162

Efficiency of Installation of Acoustic Structures in Urban Environment

A V Kolmakov and V O Ignatyeva.....169

Dependency of noise level indicators on the heating power of rooftop boiler room

A Plotnikov and T Zhilina.....175

Infranetics: The New MAICS-convergent Technology Science

S A Timashev.....180

Principles of Renovation the Territory of Residential Buildings Dating from 1960s to 
1970s: Coping with Modern Housing Crisis

O Ryzhova and A Khrichenkov.....192

Reindustrialization, International Practices, and the Opportunities of Ekaterinburg (the 
case of the Uralmash district)

A V Alekseeva, S V Pridvizhkin and V G Veniaminov.....200

Big data in urban planning and territory management

E A Pentsev and O A Makarova.....205

Modern Models of Public-Communication spaces of General Education Establishments 
within the Process of Social Adaptation of Students

I N Maltceva, N N Kaganovich, A I Redinkina and K A Tkachuk.....214

Urban Planning Principals of Sustainable Neo-Industrial Territory Development

M V Pastukhova and L G Pastukhova.....222



Improvement the scheduling based on the reducing of the dimensionality of the system

M G Dobrosotskikh, V Ya Mishchenko and M A Preobrazhenskii.....232

Numerical simulation of thermal bridges in enclosure structures as an express-method for 
the expert assessment of thermal comfort in domestic premises

N D Korsun, D A Prostakishina and A S Novikova.....241

Increase of energy efficiency during overhaul of housing stock in Russian Federation

V Ya Mishchenko, S G Sheina and E P Gorbaneva.....247

Technical indexes - building energy in tropical climate

Tran Ngoc Chan and Bui Quang Trung.....253

Investigation of heat transfer coefficient of spherical element using infrared 
thermography (IR) and gas - water droplets (mist) as working medium

A H Abed, S E Shcheklein and V M Pakhaluev.....258

The analysis of the possibility of use of nanofluid as the heat carrier for increase in 
efficiency of heat supply systems

V V Girfanova, A G Gevorgyan and V I Velkin.....265

Optimization of Work of Ventilation System in the Building with "Warm Attic"

A D Sukhov and M G Ushakov.....269

Resource-saving in the operation of a building with a correctly executed waterproofing

A V Vasilev and V I Yamov.....273

Review of effective tools for monitoring the performance of membrane bioreactors

A S Ilinykh, V A Ilinykh and E V Migalatiy.....278



Climatized module as the basic unit of high-tech medicine. Problems of development and 
application

V A Tomilin, M Yu Ananin and N D Perfilieva.....283

Reducing the risks of water and territory pollution by toxic metal-containing effluents of 
machine-building industry

G B Brayalovsky, O B Naschetnikova and E V Migalatiy.....290

Modern Tendencies in Design of Public Spaces in term of Sustainable Development

O S Burukhina, S A Serbin, S V Vartanyan and I N Maltceva.....296

Numerical and experimental studies of gas cleaning in multi-cyclone elements with filter 
inserts

G I Belyaeva, A T Zamalieva and M G Ziganshin.....304

BIM technologies in customer service business processes. Commercial pricing classifier

S V Pridvizhkin, N S Davydov, A V Belkevich and M K Kozhevnikova.....310

Drying and shrinkage of cement paste for 3D printable concrete

G S Slavcheva.....316

Estimates of the influence of the solar irradiation spectrum energy on the intensity of heat 
treatment of solid waste with hexavalent chromium

M I Bilalov and M G Ziganshin.....325

Application of the laser cutting of wood-containing materials in construction

A T Gabdrakhmanov, A A Bobrishev and L N Shafigullin.....332



Testing steelfibroconcrete centrifuged specimens of pipes used in drainage and water 
disposal systems at places of automobile and railway transport heavy traffic

M S Kuznetsov, A S Kuznetsov, A S Noskov and V G Dubinina.....337

Experience of using the ultrasonic low-frequency tomograph for inspection of reinforced 
concrete structures

M S Kuznetsov, O V Maltseva, A S Noskov and A S Kuznetsov.....343

Modified fine-grained concretes based on highly filled self-compacting mixtures

T A Nizina, A S Balykov, D I Korovkin and V V Volodin.....353

Fly Ash-based Geopolymer Binders: Perspective Materials for Sustainable Building

I K Domanskaya and A Yekimovskaya.....360

Composition and Properties of Non-Fired Fly Ash Gravel and Concrete on Its Basis

F L Kapustin, D V Kokorina and I V Fomina.....366

The analysis of technological parameters of precast-monolithic system with permanent 
formwork walls

S A Serbin, P O Dedyukhin and N I Fomin.....371

New Design and Technological Solutions for Ensuring Technological Reliability of 
Erecting Pre-Cast with Cast-in-Place Slabs in Civil Buildings

N I Fomin, K V Berngardt and A V Vorobiyov.....379

Structure of a lesson on the development of the students' creative personality in the 
CFCT-TRIZ pedagogical system

Vyacheslav Kim, Marina Kim and Michael Kim.....385



Training Business Simulation Game «Commercial Property Management in a 
Competitive Environment»

A S Salamatina, A A Andronova and I E Alekseeva.....391

The Assortment Approach to the Selection of Building Materials for the Construction of 
Real Estate

D N Krivogina, N I Safonov and V A Kharitonov.....402

Enhancement of residential construction of urban agglomerations based on the modern 
financial mechanisms

V Ya Mishchenko, O K Meschcherjakova and M A Meschcherjakova.....410

Ways to Improve the Safety of Built-Up and Adjacent Areas

A E Sheveleva, N R Stepanova and P V Bochkov.....415

Sustainability analysis of the management strategy in a shopping centers

A O Alekseev, V S Spirina and A A Andronova.....423

Technologies of Development Decisions Making in Residential Civil Engineering

A O Alekseev, K S Koskova and E R Galiaskarov.....434

Challenges of Entering International Markets for Russian Construction Companies

A Platonov, V Larionova and Yu Davy.....440




