
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-7604-0 
ISSN: 1755-1307 

International Scientific and 
Research Conference on 
Knowledge-based Technologies in 
Development and Utilization of 
Mineral Resources (KTDUMR 2018) 
 

Novokuznetsk, Russia 
5 - 8 June 2018 

 

Editor: 
 
Viktor Fryanov 
 
 
 

 

IOP Conference Series: Earth and Environmental Science 
Volume 206 

 



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 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 



Table of contents 
Volume 206

International Scientific Conference "Knowledge-based technologies in development 
and utilization of mineral resources" 

5–8 June 2018, Novokuznetsk, Rusian Federation 

Accepted papers received: 8 November 2018 
Published online: 27 November 2018 

Preface

International Scientific Conference "Knowledge-based technologies in development and 
utilization of mineral resources"

Peer review statement

Papers

Triple helix: from theory to realities

S M Nikitenko, E A Pakhomova, A I Kermite and L I Voronina.....1

Modeling influence of fault zone on stress distribution in rock mass with regard to the 
accumulated elastic energy

S V Lavrikov, O A Mikenina and A F Revuzhenko.....8

Effect of compressive stresses on P-wave velocity in samples of equivalent geomaterials

V P Kosykh, P V Kosykh and A F Revuzhenko.....14

Deformation of granular material flow in converging channels

A P Bobryakov, S V Klishin, V P Kosykh, S V Lavrikov, O A Mikenina and A F 
Revuzhenko.....19



Modelling the trajectory of a fracture that moves under the influence of the fluid pressure 
in hard rock roofs of in-seam working

N V Cherdantsev.....25

Investigation of the temperature field in the areas of rock and coal concentration near the 
self-heating zone

S V Cherdantsev, P A Shlapakov, A Yu Erastov, S A Khaymin, K S Lebedev, V V 
Kolykhalov and E A Shlapakov.....32

Discrete element modeling of gravity flow of broken rocks in the technology of longwall 
top coal caving

S V Klishin, V I Klishin and G Yu Opruk.....41

Approach to construction of mathematical models of geo-massif stress-deformed state 
under the influence of natural and technogenic forces

A B Tsvetkov and L D Pavlova.....50

The choice of the site for inclined shaft and parameters of its stage-by-stage construction 
in the conditions of the Tersinsky coal region

V A Voloshin, S V Rib, O A Petrova and A V Belyaev.....56

Geomechanical substantiation of parameters of workings intersection taking into account 
the influence of dynamic bearing pressure

V V Basov and A G Serg.....62

The influence of rock interlayer location on the stress-strain state of the rock massif near 
the underground mine

S V Rib.....69

Creation of a competitive production on the basis of electrothermal and plasma 
technologies of combined coal and carbonate mineral raw materials processing with 
obtaining fuel and non-fuel products

A V Zhukov, M I Zvonarev, Yu A Zhukova and A A Shmelev.....73



Mineral resources base of the south of Kemerovo region (Mezhdurechensky 
administrative district)

Ja M Gutak and O Ya Gutak.....79

Risk-oriented provision of mining operations safety at the enterprises of mineral 
resources sector in Russia

A Z Vartanov, I V Petrov and A V Fedash.....85

Problems of innovative development of the fuel and energy industry in Russia

A V Fedash, A Z Vartanov and I V Petrov.....90

Modern forms of project interaction of science, business, and government in the coal 
industry

E V Goosen, S M Nikitenko and V I Klishin.....95

Typology of resource regions by the level of innovative potential: fuzzy approach

E S Kagan, S G Gutova and E S Chernova.....103

Assessment of resource regions' readiness for comprehensive exploitation of mineral 
resources based on shift-share analysis

K S Sablin, E S Kagan and A A Sharov.....110

Intellectual property as an active resource for sustainable development of the regional 
economy

S M Nikitenko, M A Mesyats and A P Protsenko.....117

Resource regions of Russia: socio-economic indicators and innovative development

I V Filimonova, L V Eder, A V Komarova, I V Provornaya and V Yu Nemov.....123



Public-private partnership as a form of development of resource regions of Russia

L V Eder, I V Provornaya, I V Filimonova, A V Komarova and M V Mishenin.....128

The methodology for working out the techniques for geophysical monitoring of the 
process of directional hydraulic fracturing of a hard roof and the process of local 
hydrotreating of a coal seam face working space, its implementation within the 
framework of RSF project

A V Shadrin and V I Klishin.....133

Spectral acoustic and seismological monitoring of enclosing rock condition in the face 
area during roof softening by means of directional hydraulic fracturing (DHF)

V I Klishin, G Yu Opruk, A S Teleguz and A V Galkin.....140

Assessment of elastic seismoacoustic vibration propagation through coal and rock mass 
within the extraction column during directional hydraulic fracturing (DHF) 
implementation

V I Klishin, O V Taylakov, G Yu Opruk, S V Sokolov and A V Nikolaev.....147

Remounting of a mechanized complex using Petitto Mule equipment in the conditions of 
mines in the south of Kuzbass

A M Nikitina, S V Rib, D M Borzykh and R A Dadynsky.....157

Technical requirements to laboratory facility for stressed state rock massive spectral-
acoustic control method sensitivity depth research if front of a development heading

A V Shadrin, V I Klishin, M S Nikitenko and D S Trukhmanov.....162

The method for determining the rock resistance to brittle fracture

L T Dvornikov and V A Korneyev.....166

Mechanical characteristics of the doubly-fed machine and its use in the hoist electric 
drive

V Yu Ostrovlyanchik, I Yu Popolzin and D A Marshev.....173



Physical and technical fundamentals of technology used to increase the wear resistance of 
working surfaces of large volume excavator buckets

V E Gromov, S V Raykov, V E Kormyshev, D A Kosinov, O A Kondratova and D A 
Romanov.....180

Electroexplosive electrical erosion resistant coatings of the Ag-W system used for 
electrical contacts of power mine equipment

D A Romanov, S V Moskovsky, V E Gromov and K V Sosnin.....184

Method of researching the influence of isothermic annealing modes on welding of 
hauling track rails used in mine workings

R A Shevchenko, N A Kozyrev, A I Kutsenko, A A Usoltsev and A A Kutsenko.....190

Use of silicomanganese slag and ladle electric steelmaking slag in manufacturing the 
welding fluxes for surfacing the mining equipment

N A Kozyrev, A R Mikhno, A A Usoltsev, R E Kryukov and A A Umanskiy.....195

Use of barium – strontium modifier in manufacturing welding flux based on 
silicomanganese slag for welding and surfacing mining equipment

N A Kozyrev, A R Mikhno, R E Kryukov, N F Yakushevich and A A Provodova.....201

Development of a flux-cored wire for surfacing mining equipment operating in the 
conditions of shock-abrasive wear

A I Gusev, N A Kozyrev, A A Usoltsev, R E Kryukov and A R Mikhno.....208

Development of a new wear-resistant flux cored wire for welding armor on the buckets of 
mining equipment

N A Kozyrev, R E Kryukov, A A Usoltsev, N V Kibko and A S Nepomnyashchikh.....214

Models of functioning and resources allocation of road and transport infrastructure

V A Buyvis, A V Novichikhin and V O Kaledin.....219



Geomechanical justification based on the results of numerical modeling of combined 
technology parameters of working areas development with the use of robotized means of 
underground mining

V N Fryanov, L D Pavlova and A A Cherepov.....224

Development of an automated process control system for the coal preparation plant

L P Myshlyaev, G V Makarov, V V Grachev, M V Lyakhovets, K G Wenger and I A 
Leontyev.....231

Using of the modified approach "hardware-in-the-loop" while developing an process 
control system for belt conveyor

S S Zhuravlev, S V Rudometov, V V Okolnishnikov and S R Shakirov.....239

Operation algorithm of the hoist electric drive based on a doubly-fed machine with 
combined control

V Yu Ostrovlyanchik, I Yu Popolzin and V A Kubarev.....242

Design principles of modern control systems for main ventilation fan installations

V Yu Ostrovlyanchik, V A Kubarev, D E Modzelevsky, D A Marshev and N V Verigin.....250

Comparative analysis of options for applying spectral-acoustic method of gas-dynamic 
phenomena forecasting

A V Shadrin, A A Kontrimas and A S Teleguz.....256

Walking support control system algorithms testing with brain-computer interface (BCI) 
and augmented reality (AR) technology integration

M S Nikitenko, S S Zhuravlev, S V Rudometov, B Neogi and A M Belyi.....264

Technology of augmented reality applications in dispatching control of industry 
processes and mining

A M Belyi and M S Nikitenko.....271



The vector optimization mechanism for resource planning problems

V V Zimin, V V Mitkov, A V Zimin, I G Stepanov and A A Ivushkin.....276

Determination of geological conditions of gassy coal seams on the basis of seismic 
acoustic profiling in underground mine workings

D N Zastrelov, A N Kormin, E A Saltymakov, S V Sokolov and O V Taylakov.....282

Hazardous manifestation of gas-dynamic phenomena in the faces of coal mines

V S Zykov and Yu M Filatov.....288

Fully environmentally closed technology of gasification dusted fractions of coal 
concentration with restoration of metals and alumosilicates from cinders

V P Tsymbal, I A Rybenko, A A Olennikov, A A Rybushkin, V I Kozhemyachenko and 
P A Sechenov.....294

Features of tidal deformations before strong distant and closely spaced regional 
earthquakes

S V Panov, M D Parushkin, V M Semibalamut and Yu N Fomin.....301

Management of current environmental costs contributing to reduce eco-economic risks

T V Kiseleva and V G Mikhailov.....307

Methodical specifics of scenarios development for increasing the level of environmental 
safety (in the conditions of Novokuznetsk city)

A V Shorokhova, A V Novichikhin and E N Yuryeva.....316

The mechanism for assessing the personnel professional competencies at a loading and 
transport enterprise

S V Shishkina, Yu D Pristupa, L D Pavlova and V N Fryanov.....322



Shift of the world energy sector development paradigm: consequences for Russia

S M Nikitenko, E V Goosen and A E Kontorovich.....328

Fuel and energy complex and methods for assessing the harm from air pollution

A S Tulupov and I V Petrov.....335

Search for "transforming innovations" for Russian regions and barriers to their 
implementation

E V Goosen, O N Kavkaeva, E O Pakhomova and A P Protsenko.....341

Sustainable development of resource regions on the declining stage of production: 
innovative technologies and economic efficiency

L V Eder, A V Komarova, I V Filimonova, I V Provornaya and J C Benitez Garcia.....348




