ABSTRACT

INTRODUCTION

DEVELOPMENT OF INSTITUTE OF ENERGY SAVING AND ENERGY
MANAGEMENT RESEARCHES IN THE FIELD OF GEOENGINEERING

© V. Kravets

The article justifies a new understanding of the term “geoengineering™ from the standpoint
of the specialty "Mining". According to it, the formation of the Herald sections is proposed.
They reflect the professional interests of scientific and teaching staff not only in the
Department of Geoengineering, but also in other departments of the IEE, which carry out
scientific research and applied research in related fields. The article gives a brief excursion
into the history of formation of the staff of the department, its main scientific achievements,
directions of cooperation with domestic and foreign scientific and scientific-pedagogical
institutions, prospects of further growth.

Keywords: geoengineering, geospheres, geographical engineering, climate engineering,
mining, scientific directions, underground urbanism, structural elements of construction

VYNOSLAVSKIY VASILIY MYKOLAYOVICH
© S. Denysiuk, Y. Shulga

The article was awarded to the honored practitioner of the URSR graduate School, the
laureate of the State Prize of Ukraine, professor Vynoslavskiy Vasiliy Mikolayovich, a stretch
of 27 years dean of the faculty of mining of the Kiev Polytechnic Institute. 14 September
2020 year 100 years from the day of the birth of him. The article briefly describes his life path
and achievements, his life position and scientific achievements.

Keywords: anniversary, 100 years, Vynoslavskiy Vasiliy Mykolayovich, Honored Worker,
Mining Faculty, KPI.

GEOMECHANIC AND GEOTECHNICAL

MODELING AND PRACTICAL APPLIKCATION OF A POWER FIELD AT
CONIC CHARGE EXPLOSION

© V. Kravets, A. Shukurov

MOJAEJIOBAHHA I TIPAKTUYHE BUKOPUCTAHHA CHUJIOBOI'O ITOJIA I
YAC BUBYXY KOHIYHOI'O 3APANY

© B.I'.Kpaseyv, A.M. lllykiopos

HaBeneno ananiz xapakrepy (opMyBaHHs MOJIB 130JIeHC MPOAYKTIB BUOYXYy KOHIYHOTO
3apsly, OTPUMAaHUX ULUIAXOM MaTeMaTHYHOTO MOJETOBaHHA.  Bu3HaueHo 0co0aMBOCTI
MOIIUPEHHS E€HEePreTMYHOIOo MOoJIA B 3aJEKHOCTI BiJl HAampsSMKY IHILIIOIOYOTO YCI4EeHOIo
KOHIYHOTO 3apsiny. OOroBOPIOETHCS KOMILJIEKCHUN XapaKTep BUKOPUCTAHHS MPOMDKHOIO
00lOBHMKa B CBEP/UIOBUHY 3apsli y BUINIAAL YCIUEHOTO KOHYca MpH MOro po3TallyBaHHI B
JIOHHIM YacTuHI CBep/UIOBUHU. BcraHoBieHo, mo ¢opma mois i30iiHiA mmeHOCTI TTJ]
oOyMoOBIIeHa B Tepmry uepry GopMoI0 3apsay He3aleXHO Bi MICIs HOro IHIIiFOBaHHS,
NEepeBaXHUNM PO3BUTOK TOJISI BIIOYBA€ThCS BIAHOCHO OCi Z, TOOTO B3JIOBXK OCi X KOHIYHOTO
3apsiy 3 00Ky Aii By3bKoi Horo yactuHu. Lle 00yMOBIEHO pO3JiTaHHSIM INPOAYKTIB A€TOHAL]
[0 HOpMaJIi 10 MOXMJIOi MOBEpXHI KOHyca. SIKIIO 3arajbHy IJIouly nois miisHocTed I1J]
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OB ’SI3YBaTH 3 3arajibHOI0 €Hepriero BHOYXy, HAJAEThCS MOXJIUBICTD MEPEPO3NOALTY MOTOKY
€Heprii 3a paxXyHOK HacamIepes OpieHTalii OCHOB Ta OIYHUX CTOPIH YCI4EHOTO KOHYCHOTO
3apsily, a 3aTUM — MICIIS HOTO iHIlIFOBaHHS. YTPABIiHHS AMHAMIKOIO 1 HAIPSIMKOM PO3BHUTKY
CHJIOBOTO TIOJII MOXKJIUBE NUIIXOM BHOOPY MICIS MPHUKIAJAHHS IHIIIOIYOTO IMITYJIbCY, a
caMme, pO3TallyBaHHSM iHilliaTopa 3 MPOTHIIEKHOI OCHOBHU 3apsily IJIsi PO3BUTKY IMPOLIECY B
MOTPIOHOMY  HAMPSMKY  30CEPE/DKCHHS  eHeprii  BHOyxy. 3aBasgkd  crenuivaHii
«rpymONOAiOHIi» (GOpMi BUIPOMIHIOBAHOTO EHEPreTUYHOTO TMOJIi BHOYX OOEpPHEHOTO
KOHIYHOTO OOHOBHMKa Ha CTafii IHIIIOBAaHHS  OCHOBHOTO (CBEPAJIOBUHHOTO) 3apsity
CHIPSIMOBYE BEKTOP TOYATKOBOI IUISHKKA (POHTY XBHJII HampyKeHb B OIK BEpXHBOI BUTBHOT
MOBEPXH1, TOOTO B OIK MOBEPXHEBUX ILIapiB, pO3TALIOBAHUX Ha PiBH1 HAOUBKHU. Ll oOnacTs He
MiJaeThesl  Oe3MmocepeqHit  Ali CUCTEMM CTHCKYIOUMX pajlajJbHUX Ta PO3TATYIOUUX
TaHTCHIlIaJIbHUX HABaHTAXKEHb B1Jl BUOYXY 3apsiAy B CBEPAJIOBHHI. 3MIHA HAPSIMKY PO3BUTKY
CHJIOBOTO TOJIsI B OIK BEpXHIX IIapiB MOPOJIU MA€ CIPUATH OUIBLI SIKICHOMY MOJPIOHEHHIO
mie€i yacTMHM MacuBy. Takuil crocid MOKHa peayli3yBaTH, BHUKOPHUCTOBYIOUM MEXaHI3M
B3a€EMOJII MOPOJHUX Mac, L0 TMEPEeMINYIOTbCS Ha3ycTpid 1 JOJATKOBO PYHHYHOTHCS
AQHAJIOTTYHO yYMOBaM KOPOTKOCTIOBUTLHEHOTO MIAPUBAHHS 3a BPyOOBOIO CXEMOIO, TOOTO Ha
MEXaHI3M B3a€MOJIl Ha piBHI OUTBII MOBUIBHOTO MPOIIECY - CIIBYJIApsHHS (CTHKaHHS) Mac,
CIIPSIMOBAHOTO B CTOPOHY BEpPXHBOI BUTbHOI mMOBepxHI. OpHOYACHE HIKHE IHIIFOBAHHS
MOJIOBXKEHUX 3apsAliB B CYCIIHIX pAax MOpPOKYe HAXUJIEHI A0 BUIbHOI MOBEPXHI yCTyNy
3ycTpiuHi GpoHTH (pHUC. ). DaKTUYHO B LFOMY BHUIAJKY peai3yeThcs cXema KIMHOBOro ado
TpamneuiiHoro BpyOy, ajie OpIEHTOBAHOTO 3aMiCTh OIYHOT BUILHOI MOBEpPXHI B OIK MOKPIBII
YCTYITy, sIKa 4epe3 ii 3HaYHy TUIOILY € OCHOBHUM DKEPETIOM HerabapuTHUX (Ppakilii. mossirae
B OJIHOYACHOMY IapajeIbHOMY IMIIAPUBaHHI TPhOX CYMDKHHUX PSJIIB CBEPIJIOBUHHUX 3aps/IiB,
10 TPAKTYIOThCS B AKOCTI OJHOI I'PYNHU, 3 HACTYIHUM KOPOTKOCIOBUIBHEHUM MIIPUBAHHAM
CYMDKHOI TphOXpSAHOI Tpymu Tomo. Peamizaris Takoi cxeMH J03BOJISI€E BHUKOPHUCTATH i
NepeBary 3aB/AsKM MOE€JHAHHIO MEXaHI3MIB IEPEMIIIEHHS MAC y BEPTUKAJIbHOMY HaNpPsSMKY
Ta TPATUIIHHOTO TEPEMIICHHS 13 CHIBYIApSHHSAM JUITHOK MAacHMBY Yy TOPH30HTAJILHOMY
HanpsMKy. [lepeBarm 3acrocyBaHHA MIMIAHOT CXEMHM KOMyTalli Mepexi JOBEIEHO
IIPOMUCIIOBUMHU BUIIPOOYBAHHSAMU METOJY.

Knrouoei cnoea: 30cepeddicenuii 3apso0, mamemamuyre MOOeno8ants, 30iHii WitbHOCmi,
nomik enepeii, pexicum iHiYito8aHHs, 6eKMop NoJis, nepeoyp.

FREQUENCY DISPERSION DEPENDENCE OF DIELECTRIC PERMITTIVITY
OF CRYOGENIC ROCKS AT THE MACRO LEVEL

© A. Kryuchkov , A. Bakhtyn

Purpose. The purpose of this article is to establish the analytical expression of the
frequency dispersion dependence of the real part of the dielectric permittivity of cryogenic
rocks according to experimental studies. Methodology. Analytical and experimental
investigations of the dependence of dielectric permittivity of cryogenic rocks on the field
frequency of applied loads at the macro level have been carried out. An empirical analysis of
the obtained results was carried out and a comparison of these data with experimental data
was performed to prove the adequacy of the proposed mathematical models. Findings. The
dielectric permittivity decreases exponentially with increasing frequency at all temperature
values. The dependence parameter that corresponds to the frequency at the moment of
electrical relaxation (anomalous dispersion zone) shifts toward low frequencies as the
temperature decreases. The maximum and minimum values of the dielectric permittivity of
cryogenic rocks are constant and independent of temperature change for a particular
cryogenic rock and are dependent on humidity, mineralization and morphological structure.
Originality. In this article, mathematical expressions are developed to describe the frequency
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dependence of dielectric permittivity under low frequency and high frequency loading, which
is described by a single analytical dependence. Practical implications. The practical
significance of the results obtained is the ability to establish seismic-acoustic, elastic-
deformation and strength properties of rocks through the study of the characteristics of the
electromagnetic properties of cryogenic rocks. Conclusions. The obtained analytical
dependence of the dielectric permittivity of mountain cryogenic rocks in the form of a double
exponent allows to adequately describe the influence of an external electric field, taking into
account the humidity and temperature of the rocks.

Keywords: dielectric permittivity, specific conductivity, frequency, temperature, cryogenic
rock, electromagnetic field.

STATIC-DYNAMIC LOOSENING OF FROZEN ROCKS
© O. Terentiev, A. Klechov, M. Sergienko

Loosening of frozen rocks and soils is one of the most complex, labor-intensive and
economically costly technological processes in mining, energy and military complexes,
construction of roads and industrial facilities, laying of canals,melioration and other
industries. Of all rippers having mechanical means of destroying frozen rocks and soils,
hydropneumatic percussion instruments are preferred. They destroy frozen rocks and soils at
high dynamic loads.

Hydropneumatic shock mechanisms are characterized by high specific energy, autonomy
of supply, compactness, simplicity of construction and control in work. Rippers with
combined methods for the destruction of frozen rocks and soils are increasingly used.

This article presents the results of practical research on the loosening of frozen rocks and
soils. The dependences of the change in the velocity of the antiphase ripper on the
hydropneumatic hammer, the energy and frequency of the hammer blows are established.

Selected and substantiated operating parameters of the active ripper with anti-phase
working active device. Industrial tests have confirmed that the optimal mode of active
loosening of frozen rock with a frequency of shocks C = 100... 110 is the mode with an
average speed of movement of the base machine 0.88 m/s and activation of the tooth with
energy of 7.5 kJ with a frequency of 2.0 Hz. The optimality of this mode is confirmed by the
minimum specific energy consumption of 1282 kJ/m®, and with productivity of 0.175 m®/s.
Field trials of the active ripper were conducted in winter at a special polygon of Gorenichi
village, Kyiv region. The freezing of the soil reached 1.1 m. The effect of loosening depth on
the loosening rate of the active loosening was studied with the traction power of the base
machine at 0.16 and 0.24 MN. Active loosening was carried out at the coupling coefficient of
the main machine with a surface of 0.4 and 0.6, respectively. Changing the speed with
increasing depth of the loosening is nonlinear. With increasing depth from 0.4 to 0.5 m, the
loosening speed decreases by 1.83, 1.72, and 174 times with the impact energy of 6.0, 7.0,
and 8.0 kJ, respectively. As the loosening depth increases from 0.5 to 0.6 m, the intensity of
the speed reduction decreases. In this case, the speed is reduced respectively by 1.52, 1.45 and
1.74 times. Increasing the loosening depth from 0.6 to 0.7 m leads to a decrease in the
loosening rate by 1.29, 1.23 and 1.56 times, respectively.ly.

Keywords: frozen soil, tillage methods, rippers, productivity, tillage energy
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GEOCONSTRUCTION

RATIONALE OF THE EFFICIENCY OF APPLICATION MODERN MATERIALS
IN FENCING STRUCTURES

© A. Han, S. Stovpnik, L. Shaidetska

Purpose. To investigate the nature of stress formation in the soil massif and its effect on the
construction of the pit enclosure, depending on the types of construction materials and their
strength characteristics. Methodology. Application of Midas GTS NX software for forming a
stress-strain state of a soil array around a load-bearing enclosure based on finite element
theory. Findings. According to the results of modeling, the regularities of changes in the
deformation of the surrounding soil massif from the immersion depth of the load-bearing
enclosure structure, the dependence of bending moments, transverse and longitudinal forces
on a certain mark of the enclosing structure, and the composite concrete enclosure
construction. Originality. On the basis of mathematical modeling, the bending moments of
longitudinal and transverse forces are determined from a certain depth mark of concrete,
reinforced concrete and composite concrete enclosing structures, and it is established that the
greatest values of bending moments and longitudinal forces are at a depth of 6.5 m transverse
forces are at a depth of 6 m. The highest bending moment is 56 kN*m - for reinforced
concrete structure, the slightly smaller bending moment in the composite concrete structure is
33 kN*m and the smallest bending moment in the concrete structure is 2.55 kN*m. A similar
pattern is observed for longitudinal and transverse forces having values of 87 kN and -38 kN
for reinforced concrete structures, 83 kN and -28 kN for composite concrete structures, 41 kN
and 2.7 kN for concrete structures. Practical implications. On the basis of the obtained results,
the expediency of the use of reinforced concrete and composite concrete enclosing structures,
deformations of which are within the permissible values and are respectively: from 13,85 mm.
up to 34.7 mm for composite concrete construction; from 14.13 mm. up to 35.93 mm for
reinforced concrete structure, which is confirmed by the test of cracks formation. Therefore,
the use of non-metallic composite fittings in load-bearing enclosure structures is promising in
modern construction.

Keywords: enclosure, stress-strain state, stress, concrete, reinforced concrete, composite
concrete.

MINING ENGINEERING

DEVELOPMENT OF STRUCTURES OF THE FLEXIBLE CONNECTION
ASSEMBLY OF THE STEEL FRAME SUPPORT FOR RELIABILITY BY GAS
FACTOR

© H. Haiko, M. Bovkunovich

Purpose. Justification of design requirements and the development of the compliance node
of the steel frame support for conditions dangerous for the gas factor.

Methodology. It included analysis and generalization of the operation of ductility nodes
according to literature data, analysis of bench tests of ductile joints with identification of the
mechanism and reasons for the formation of high-temperature heat pulses during dynamic
slipping of support elements in typical assemblies, design of ductility duct for hazardous
conditions by gas factor.

Findings. A historical excursus is given and the technical development of the ductility
nodes of the steel frame support is shown, their effectiveness and safety are analyzed, design
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flaws and improvement directions are identified. The problem of explosive phenomena under
dynamic loads on the frame support is considered. The mechanism of the emergence of high-
temperature thermal pulses under dynamic loads of the frame, which can lead to the explosion
of methane-air mixture in the mine atmosphere. To prevent hazardous events, a design of the
compliance unit has been developed, based on the new layout of parts of a typical unit and
close to it in cost. The technical effects of new structural elements that exclude explosive
phenomena are achieved. For complex mining and geological operating conditions, a
reinforced assembly design is proposed, which significantly (1.5-1.7 times) increases the
force of sliding of the frame bearing elements in a flexible connection due to the
concentration of compression forces of the profiles on their flanges and bottom.

Originality. It consists in the development of ideas about the causes of possible explosive
phenomena under dynamic loads of the frame support.

Practical implications. It consists in the development of a safe, reliable and economical site
of compliance of the steel frame support of the mine workings of coal mines hazardous for the
gas factor.

Keywords: compliance node, special SVP profiles, steel frame support, heat pulse, mining
safety.

ECOLOGY AND LABOR PROTECTION

PREREQUISITES FOR THE DEVELOPMENT OF A NEW INFORMATION AND
ANALYTICAL SYSTEM FOR THE EVALUATION OF THE COMPLEX OF HARMFUL
AND DANGEROUS FACTORS DURING WELDING AND RELATED TECHNOLIGIES

© O. Levchenko, Y. Polukarov

Purpose. Substantiation of necessity of creation of system of complex sanitary-hygienic
assessment of harmful and dangerous factors at application of welding processes on the basis
of integral safety index. Methodology. The analysis of a complex of harmful and dangerous
factors affecting employees during the application of various welding methods and related
technologies, as well as information and analytical systems, created to choose appropriate
measures and remedies. On the basis of the analysis of harmful and dangerous factors of
welding production and occupational diseases of workers in this field, the main measures
aimed at improving the working conditions of welders were determined. Findings. A
generalized "safety indicator"” for different welding methods is proposed, which will take into
account the complex of harmful and dangerous factors specific to a particular welding method
for hygienically sound choice of welding method, welding materials and welding protection.
Originality. The term "safety indicator" for different welding methods is proposed, which will
be a mathematical model for estimation of harmful and dangerous factors specific to a
particular welding method for the purpose of scientifically sound choice of welders protection
based on the current hygienic classification. Practical implications. The necessity of
development of a new information-analytical system on labor protection in welding
production is substantiated and the main aspects and prospects of its application are outlined.

Keywords: electric welding; harmful and dangerous factors; protection measures;
occupational disease; welding aerosol; information-analytical system.
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