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Решение задачи о возможных параметрах динамическо-
го нагружения крепи разработано еще недостаточно. 

Исследованиями ряда авторов установлено, что при взаи-
модействии механизированных крепей с боковыми породами 
характер проявления вторичных осадок кровли может быть 
одностадийным и двустадийным [1]. 

В первом случае происходит беспорядочное обрушение 
пород непосредственной кровли сразу за перекрытием крепи. 
Вышележащие породы основной кровли нагружены напряже-
ниями изгиба и при определенных условиях разрушаются над 
линией забоя. Такой механизм разрушения кровли характерен 
для легкоуправляемых кровель и сопровождается умеренными 
вторичными осадками. 

При двустадийном обрушении сначала обрушаются ниж-
ние слои прочных пород основной кровли, что сопровождает-
ся весьма интенсивными осадками с динамическим проявлени-
ем горного давления, а затем обрушаются вышележащие слои. 
Такой механизм сдвижения пород характерен для трудно-
управляемых кровель (рис. 1). 

Путем моделирования взаимодействия крепи с кровлей 
возможно приближенно оценить характер колебательного 
процесса этой системы в периоды проявления резких осадок. 

На рис. 2, а изображена исходная схема двустадийного 
обрушения, согласно которой два слоя основной кровли h2 и 
h3 прифужены равномерно распределенной нагрузкой q' от 



Рис. 1. Характер деформации подработанной толщи при двустадий-

ном проявлении вторичных осадой 

вышележащих порол. На схеме изображен момент, предшест-
вующий обрушению блока В, т. е. момент, предшествующий 
проявлению интенсивной осадки. 

На рис. 2, б приведена расчетная схема, на которой кон-
соли кровли защемлены над линией забоя, а на расстоянии а от 
забоя приложена реакция крепи RKp. 

Г. Н. Кузнецовым определено, что коэффициент пригруз-
ки на слой h2 со стороны слоя h3 может быть принят 0,35, а 
на слой h3 со стороны вышележащих пород — 0,1. С учетом 
сказанного, по формулам сопротивления материалов Ю. А. 
Коровкиным определены пролеты балок А, В и С в различные 
периоды разрушения кровли. 

Для определения характера и интенсивности динамическо-
го воздействия на крепь со стороны кровли в периоды весьма 
интенсивных осадок рассмотрим поведение блока В при его 
разрушении. Для этого, в первом приближении, будем пола-
гать, что он представляет из себя консольную, защемленную с 
одной стороны балку, нагруженную равномерно распределен-
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ной нагрузкой и сосредоточенной реакцией крепи RKp (рис. 3). 
Равномерно распределенная нагрузка складывается из при-
грузки qn и веса самой балки mg, при этом для балки В при-
грузка составляет 

В момент, предшествующий разрушению блока, изгибаю-
щий момент в заделке равен максимальной величине 

Рис. 2. Исходная (а) и расчетная (б) схемы деформирования сдоев 

основной кровди 

где m — распределенная масса балки, кг; д — ускорение сво-
бодного падения, м/с2; 



Рис. 3. Расчетная схема определения прогибов блока основной 
кровли в период, предшествующий проявлению осадки 

Уравнение изгибающих моментов по /шине балки опреде-
ляется как 

где Ео — модуль упругости первого рода пород, из которых 
сложена балка; J — момент инерции поперечного сечения. 

Предложенная модель позволяет дать предварительную 
оценку характера и интенсивности динамических колебаний 
кровли в периоды интенсивных осадок, при этом для опреде-
ления колебательных движений балки необходимо рассмотреть 
дифференциальное уравнение изгиба ее нейтральной оси с 
учетом рассмотренных схем: 

тогда дифференциальное уравнение прогибов балки запишет-
ся в виде 



где q(x,t) — интенсивность действующей на балку поперечной 
нагрузки, которая складывается из сил инерции и веса пород. 
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STUDY OF ROCK PRESSURE MANIFESTATION AND THE NATURE 
OF THE INTERACTION OF DIFFERENT TYPES OF MOUNTING 
WITH BEARING STRATA AROUND THE FORMULATION OF 34 

On the basis of the performed research was op-definition of the field of ap-

plication of rock bolting in the Karaganda coal basin and developed mo 

del cadastre zoning of the applicability of anchorage excavation workings 

of the layers. 

Key words: analytical modeling, stress-strain state, technology, the outline 

array of rocks rock mass, fastening of mining developments. 

Demin V.F., Aliyev S.B., Razumnyak N.L., Demina T.V. THE ES-
TIMATION OF PARAMETERS OF DEFORMATION PROCESSES IN 
THE PREPARATORY WORKINGS IN THE APPLICATION OF AN-
CHORAGE 44 

The pattern of interaction anchorage preparatory mining developments with 

bearing strata and set their resistance depending on the impact of mine tech-

nical factors. The estimation of the parameters of deformation and geome-

chanical processes in the preparatory workings by monitoring their contours. 

Revealed regularities of changes of strain state coal rock mass arrays in the 

application of rock bolting, depending on the mining and geological and min-

ing-technical conditions of development. The studies provide reasonable 

technological solutions on the technology of conducting excavation of mines. 

Key words: underground coal mines, mining-and-geological and mining-

technical conditions of conducting mining works, geomechanical proc-

esses, in outline coal rock mass. 

Aliyev S.B., Dolgonosov V.N., Kushekov K.K., Razumnyak N.L., Рак 
G.A. METHODS OF CALCULATION OF THE STEPS OF THE COL-
LAPSE OF THE ROOF AND THE FORECAST OF GAS EMISSION 56 

As a result of these studies, the authors developed a method, algorithm and 

computer program, which allows to determine the values of primary and 

subsequent steps of the collapse of the entire length of the excavation col-



umn, or on any part of working off of a lava. The technique also allows you 

to perform the calculation of the forecast of gas-emphasis on any site. 

Key words: analytical modeling, stress-strain state, the technology, the out-

line array of rocks, the fastening of mining developments. 

Pisarenko M.V. THE COAL INDUSTRY OF RUSSIA IN LONG-TERM 

PROSPECT 69 
Analysis of the tendencies inherent in Long-term program of development of 

the coal industry of Russia for the period up to 2030, the world tenden-

cies of production and consumption of coal with the assessment of the 

export potential of the Russian coal. 

Key words: thermal coal, coking coal. 

Lesin Yu.V., Tyulenev MA., Lukyanova, S.Yu. COMPREHENSIVE 
ASSESSMENT OF THE CONTENT OF IMPURITIES IN THE PIT OF 
WASTE WATERS USING A VARIETY OF METHODS FOR THEIR 
TREATMENT 76 

Describes the transfer of polluting substances in the filtration of sewage pit 

water in the overburden rocks. It is proved that the treatment of wastewa-

ter on the cuts of Kuzbas method of filtering through overburden has an 

advantage over the way of defending. 

Keywords: career waste water, pollutants, settling, filtration, methods of 

waste water treatment. 

Chernysheva T.Yu., Ozhogova O.V., Lisatcheva E.I. TO IN THE 
QUESTION ON ATTRACTION OF EXTRA MEANS OF THE ENTER-
PRISE OF THE MINING INDUSTRY 96 

The question of evaluation and selection of forms involved borrowings of the 

mining industry enterprise. Proposed solution based approach «benefits-

costs». The numerical example is given. 

Key words: enterprise loan funds, evaluation and selection, benefits and 

costs, the hierarchy. 

Aksenov V.V., Beglyakov V.Yu. THE INFLUENCE OF THE RELA-

TIVE RACES-STANDING BETWEEN THE LEDGES ON THE VAT 
ROCK BOTTOM 105 

Describes the effect of the distance between the ledges on the stresses in the 

rock slaughtering and the dependence of the distance between the ledges 

of the distance to the axis of the excavation, revealed the presence of a 

critical ratio of the distance between the ledges to the thickness cut of the 

layer and the features that characterize the central area of the slaughtering. 

Key words: geohod, executive body, rock slaughtering , the principal stresses 

Tyulenev M.A., Pronoza V.G., Strelnikov A.V. DETERMINATION 
OF THE NUMBER OF LAYERS IN THE DEVELOPMENT OF IMPURI-
TIES COAL PANELS REVERSE HYDRAULIC SHOVELS 112 

The article covers the parameters of breed and coal faces in the develop-

ment of impurities coal panels reverse hydraulic shovels. 

Key words: inverse hydraulic shovels, trenches, ledges. 

Portola V.A., Lugovtcova N.Yu., Torosyan E.S. WAYS OF PRE 
VENTION OF SELF-IGNITION OF COAL AND EXPLOSIONS OF THE 
COAL DUST IN MINES 119 



This article shows statistics of endogenous fires at coal mines of Kuzbass. 

Consider methods for detection of spontaneous combustion of coal and 

their suppression of nitrogen. Investigated the properties of mixtures of 

nitrogen and liquid antipirogen. 

Key words: coal self-ignition, endogenny fires, ekzogenny fires, inert gases, 

antipirogen 

Portola V.A., Torosyan E.S., Lugovtcova N.Yu. STUDY SELEC-
TION AND TEMPERATURE DISTRIBUTION OF GAS FROM SUR-
FACE BURNING BLADE 125 

Spontaneous combustion waste dumps causes great damage to the natural en-

vironment, threatening the health and lives of people because of the re-

lease of large amounts of toxic gases, as well as increases in air tempera-

ture and rocks. Formed by the spontaneous combustion of coal and coal-

bearing rocks of toxic gases such as carbon monoxide, hydrogen sulfide, 

sulfur dioxide, etc., are distributed over long distances, often reach the 

workers and residential areas, exceeding the maximum permissible concen-

tration. In addition, endogenous fires can initiate ignition and explosion of 

combustible gases and coal dust. On the burning waste dumps are possible 

explosions due to intense evaporation in the event that the water formed in 

the hot cavity. Such cases were recorded during fire burning waste dumps 

water after rains and intensive snow melting. 

Key words: spontaneous combustion of waste dumps, tracer gases, emission 

of toxic gases. 

Domnina E.G., Pavlov N.V., Vorontsov V.S. APPLICATION OF 
NEW INFORMATION TECHNOLOGIES IN MINING AND ORE PROC-
ESSING INDUSTRY AS A MEANS OF REDUCING OVER-SPENDING 
ON THE PRODUCTION OF 130 

This work contains the description of software-aided design process design 

SAPRTP as a system design process of mining production, which can, 

with varying degrees of automation to design individual, group and stan-

dard processes in many areas. 

Key words: automation, mining and mine production, design, technological 

process of welding. 

Portola V.A., Torosyan E.S., Lugovtcova N.Yu. THE CONTROL OF 
COAL SELF-HEATING IN MINES BASED ON LIQUID AEROSOL 
CONTENT MONITORING 136 

The article presents justification of application of liquid aerosol content 

monitoring for detection of coal self-heating. The results of laboratorial 

and in-mine tests of device for coal self-heating detection are submitted. 

Key words: self-heating; mine; coal; liquid aerosol; sorbent. 

Portola V.A., Lugovtcova N.Yu., Torosyan E.S. EFFECT OF AN IN-
ERT MIXTURE OF CHEMICAL CHANGES IN ACTIVITY OF COAL 141 

The process of coal mining is accompanied by formation of clusters in the goaf 

of inflammable material, the oxidation of which generates heat. When you 

receive the required number of air and creating favorable for heat exchange 

with the environment conditions of the process of developing self-ignition, 

leading to the emergence of endogenous underground fire. The main risk 

for the development of a process of spontaneous combustion are lost from 

the goaf coal mines and coal accumulations of dust formed in the settling 

dust brought from bottom currents of air. 



Key words: coal self-ignition, endogenny fires, ekzogenny fires, inert gases, 

antipirogen. 

Torosyan V.F., Torosyan E.S. THE CRITERIA FOR THE ENVIRON-
MENTAL ASSESSMENT OF A CONDITION OF WATER OBJECTS OF 
MINING AREAS 146 

In article it is a question of the quantitative (resource) and qualitative aspects 

defining a problem of a condition of a surface water of mining areas. 

Key words: water resources, a quantitative assessment, impurity degree, hydro-

logical features, resource criteria of an assessment, single selection, eko-

logo-sanitary classification, the maximum value of concentration of impurity 

(mg/dm3, mkg/dm3, maximum concentration limit share). 

Androsov A.D., Shubin G.V., Gogolev I.N. TECHNICAL SOLU 
TIONS FOR THE EXCAVATION OF DIAMOND-CONTAINING ORES 
OF THE PILLARS 155 

New technical solutions on excavation of the diamond-bearing ores left un-

der responsible objects as protective pillars which one have been referred 

earlier to mineral losses are tendered. 

Key words: diamond ore, pillars. 

Al'kova E.L., Panishev S.V., Al'kov S.P. INCREASE OF EFFICIENCY 
OF MINING OF DEEP HORIZONS OF KIMBERLITE OPEN PIT MINES 
IN THE CONDITIONS OF HIGH WATER PRODUCTION IN THE DE-
VELOPED SPACE 161 

In article the methodical approach to a choice of the rational scheme of water 

outflow in the conditions of deep kimberlite open-pits mines «Alrosa» is of-

fered. The three of schemes of career water outflow are considered. The 

criteria, allowing choosing the rational scheme of water outflow providing 

savings of resources and peak efficiency of mining works are offered. 

Key words: kimberlite career, a career drainage. 

Burakov AM, Ermakov S.A., Kasanov I.S. THE PECULIARITIES 
OF MINING-TECHNICAL CONDITIONS OF DEVELOPMENT OF THE 
ALLUVIAL DEPOSITS OF YAKUTIA 171 

Analyzed the choice of methods and technologies of mining of placer depos-

its of Yakutia taking into consideration the diversity, as mining conditions 

of deposits and qualitative characteristics of the useful component. 

Key words: methods for the development of alluvial deposits. 

Shubin G.V., Zarovnyaev B.N., Akishev A.N., Zhuravlev A.G. DE-
VELOPMENT OF SAFE TECHNOLOGIES IN REVISING THE DEEP 
DIAMOND QUARRIES YAKUTIA 180 

For completion of the bottom horizons of deep diamond opencasts the 

complex of a mining-and-transport equipment with remote control sys-

tem is offered. For the given equipment results of calculations on its basic 

working parametres are resulted. 

Key words.-diamond career, deep career. 

Shubin G.V., Zarovnyaev B.N., Vasil'ev I.V., Kurilko A.S., Kai-
monov M.V. THE SPECIFICITY OF THE COMBINED REFINING 
DEPTH OF THE DIAMOND PIPE IN PERMAFROST 189 

At completion of deep opencasts and transition to an underground way un-

der protection of a safety pillow the question on its technological proper-



ties, a modular condition and possibility of optimisation of its control co-

pencast surfaces is considered. 

Key words: protective cushion, mining under open pit bottom, ore pillows. 

Zarovnyaev B.N., Shubin G.V., Sorokin V.S., Nikolaev LA. 
ANALYSIS AND GENERALIZATION OF EXPERIENCE OF CON-
DUCTING BLASTING BREAKING OF PERMAFROST 196 

In article the analysis and generalisation of experience of conducting a blast-

ing of permfrost rocks is resulted. Working parametres of the basic types 

of explosives are resulted. 

Key words: drilling and blasting operations, rock, permafrost rocks. 

Zarovnyaev B.N., Shubin 6.V., Sorokin V.S., Vasil'ev I.V., Ni-
kolaev LA. IMPROVEMENT OF THE SYSTEM OF MONITORING OF 
DEEP QUARRIES 211 

In article the way of perfection of system of monitoring of deep opencasts is 

offered. Variants reference control are considered, the special construction 

of a base is offered. Advan tages of offeredinstallationare resulted. 

Key words: stability of slopes, slope, the ledge. 

Ermakov S.A., Potekhin A.V. THE ANALYSIS OF APPLIED WAYS 
OF DEVELOPMENT AND THE EQUIPMENT ON ALLUVIAL DEPOS-
ITS OF YAKUTIA 218 

It is analyzing of ways of development of alluvial gold deposits and diamonds 

of the Republic of Sakha (Yakutia), ways of preparation of many years 

frozenrocks to the dredging, applied mining, the transport, chisel and ore 

dressingequipmen t. 

Key words: alluvial deposits, ways of development, mechanical loosening, 

chisel-explosive preparation, taking out equipment, bulldozers, drilling 

rigs, concentrating devices. 

Aprosimova E.P. TO THE QUESTION OF THE PROSPECTS OF THE 
ORGANIZATION OF INNOVATIVE SCIENTIFIC-RESEARCH CENTER 
IN THE AREA OF «POLUS KHOLODA» 225 

The article is about experience of development of territories with severe climatic 

conditions. There are the following opinions: about possibilities of use of the 

"Cold Pole" region for innovative researches in the field of development of 

industrial technologies, taking into consideration the perspectives of devel-

opment of Solar system planets; about perspective of creation of the Interna-

tional Scientific Center to develop cooperation of technical universities with 

the firms-productors of countries which are interested in it. 

Key words: techniques, Cold Pole, innovation, space, international scientific 

center. 

Buyalich G.D., Antonov Y.A., Buyalich K.G., Kazantsev M.V. 
MATHEMATICAL MODEL OF DYNAMIC ROOF COLLAPSE 233 

The description of the behaviors of rock block after its destruction. 

Key words: roof pressure, model, roof, destruction. 

Buyalich G.D., Buyalich K.G. ANALYSIS OF SEALS OF HYDRAU-
LIC LEGS OF POWER SUPPORTS 238 

Using a method of final elements, nature of behavior of consolidations of 

hydroracks powered support is established. 

Key words: finite element method, power support, hydraulic leg, seal. 

Yurchenko V.M., Tsibaev S.S., Miroshichenko AM. TIME ANALY 
SIS OF BELT CONVEYOR SYSTEMS IN CONDITIONS OF «7 
NOIABRIA» AND «KRASNOIARSKAIA» MINES 249 



The results of analysis of downtimes of belt conveyor systems and percent 

uptime determination in conditions of Kuzbass mines. 

Key words: belt conveyor percent uptime, workload. 

Buyalich G.D., Vorobyev A.V., Anuchin A.V. DEVELOPMENT OF A 
HYDRAULIC LEG MODEL TO THE ROOF SUPPORT FOR SOLUTION 

BY THE FINITE ELEMENT METHOD 257 
The technique for researching an impact of load carrying and construction pa-

rameters on the strain-stress behavior of double-acting hydraulic leg ele-

ments is expounded. Equivalent stresses and deformations in a hydraulic leg 

are considered . The results obtained are analyzed. 

Key words: roof support, hydraulic leg, relief valve pressure, FEM meshes, 

equivalent stresses according to von Mises criterion. 

Aksenov V.V., Blashchuk M.Vu., Chernuhin R.V. REQUIREMENTS 
TO HYDRAULIC POWER UNIT OF GEOHOD 263 

The article considers peculiarities of geohod and geovinchester technology. The 

main requirements to hydraulic power unit of geohod are stated. 

Key words: geohod, geovinchester technology, propulsion plant, hydraulic 

unit, hydraulic drive. 

Aksenov V.V. Blashuk M.Yu. THE DEFINITION OF THE IRREGULARITY 
OF THE TORQUE TRANSMISSION GEOHOD WITH THE HYDRAULIC 
CYLINDERS IN THE DIFFERENT PHASES 268 

Considered are the peculiarities of the irregularity of the speed in the transmis-

sion of geohod with the hydraulic cylinders in different phases. Describes a 

method of determining the irregularity of torque, as well as to determine 

the influence of the parameters of transmission to the irregularity. 

Key words: geohod, transmission with hydraulic cylinders in different phases, 

the irregularity of torque. 

Aksenov V.V., Blashchuk M.Yu., Chernuhin R.V. SUBSTANTIATION 
OF NECESSITY OF DEVELOPMENT A PROPULSION PLANT OF 
GEOHOD 275 

The review of research results is carried out. Constraints of development of 

a new class of heading machines are defined. Problems of creation of the 

propulsion plant of a geohod are designated. 

Key words: geohod, geovinchester technology, propulsion plant, hydraulic 

unit, hydraulic drive. 

Aksenov V.V., Timofeev V.Yu. SUBSTANTIATION OF CONCEP-
TUAL VARIANT OF THE LAYOUT OF THE WAVE TRANSMISSION 
WITH HOLLOW SHAFT FOR THE TRANSMISSION GEOHOD 282 

A version of the layout of the wave gear with hollow shaft for driving geohod 

which takes into account the transmission geohoda layout and create the 

preconditions for the desired space inside geohod. 

Key words: transmission geohod, the layout of the wave transmission with 

intermediate bodies rolling hollow shaft. 

Makarov S.V., Sapozhkov S.B. REPAIR MINING EQUIPMENT 
ELECTRODES, MANUFACTURED WITH NANOPOWDERS COM-
PLEX COMPOSITION (ZR, SI, N1, TI, CR) 287 

The main factors that influence the performance of mining equipment. 

Given the graphic of the process of aging mining equipment parts and 

components. Provides a method for the manufacture of electrodes having 

higher mechanical properties compared to the available analogues, for 

the repair of mining equipment. 



Key words: mining equipment, weld metal, nanopowder, water glass, a sys-

tem of periodic preventative maintenance. 

Grigoryeva A.A., Grigoreva A.P. COMPLEX DECISION-MAKING 
MODEL ON COMPETITIVE INNOVATION MINING PRODUCTION 293 

Models of an estimation of competitiveness of innovative mining production are 

offered: the model counting indistinct sets of alternatives of various degree of 

competitiveness at early stages of research; integrated model of calculation of 

factor of competitiveness of production taking into account production 

phases, realisation and operation; rating model of an assessment of machine-

building production. 

Key words: fuzzy sets, accessory function, a linguistic variable, a method of 

paired comparisons, competitiveness of production, of mining products. 

Sparykina N.A., Saprykin A.A. INCREASE LASER SINTERING OF 

POWDER MATERIALS USED IN MINING EQUIPMENT 302 
The problem of improving the quality of the surface layer of products made 

by selective laser sintering, used in mining equipment. The description of 

the experimental setup and a special four-factor experiment on sintered 

copper powder PMS-1. A mathematical model of the impact of techno-

logical sintering conditions on the roughness of the surface of the sin-

tered layer. The recommendations for improving the surface quality of 

the product prototype. 

Key words: mining equipment, selective laser sintering, sintering conditions, 

quality of a surface, research facility. 

Trifonov V.A., Anuchin A.V. THE CREATION OF INNOVATIVE MIN-
ING MINE PRODUCTION (ON THE EXAMPLE OF COMPARISON OF 
TRADITIONAL AND INNOVATIVE PRODUCTS OF LLC «YURGINSKY 
MACHINE-BUILDING PLANT») 311 

An innovative approach to the process of design of industrial products on 

the example of the analysis of the technical and operational-economic 

characteristics represents a unique opportunity to develop, produce and 

operate products with reasonable price-quality ratio». 

Key words: competitiveness, technical and operational-economic characteris-

tics, the criterion «price-quality, innovative products, constructive variant 

of a technical solution. 

Vikulov MA., Dovidenko G.P., Ovchinnikov N.P., Bochkarev Yu.S. 
AUTOMATED CONTROL SYSTEM OF PUMP COMPLEX 316 

This article explores new auto med system of control pump's complex. 

Key words: pump, realibity, auto med system. 

Soloviev S.V. STATIC AND DYNAMIC FEATURES OF TRACTION AND 
ROTATION DRIVES OF MINING DRAGLINES 319 

Investigated static and dynamic features of traction and rotation drives of 

mining draglines, as well as their impact on performance. 

Key words: dragline, rotation drive, traction drive. 
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