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Dinamvesa E. M. OOrpyHTyBaHHS TapaMmeTpiB O€3MEYHOi BIAPOOKH BYTUIBHHUX
IJIacTiB 3 BpaxyBaHHSIM Ta30BWAUICHHS 13 TigpoOsroBaHoi ToBiIl. - Ksamidikaiiitna
HayKoBa poOOTa Ha mpaBax PyKOIHUCY.

Huceprartiist Ha 3100yTTS HAYKOBOTO CTYyMeHs AoKTopa (itocodii 1Mo creriaabHOCTI
263 — IluButbHa Oe3neka - MOH Vkpainu, CxigHOyKpaiHCBKUM HaIllOHATBHUN
yuiBepcuret iMeH1 Borogumupa [dans, II'TM im. M.C. TlonsikoBa HAH Ykpainu, uimpo,
2021.

Po6oTra mpucBsiueHa BHUPINICHHIO aKTyaJIbHOTO HAyKOBO-IOCTIAHOTO 3aBAAaHHS B
00JacTi BCTAHOBJICHHSI KAaTEropiitHOi HeOe3MeKku BYTUIbHUX IIAXT 3a ra30BUM (DaKTOpOM,
SKe TIOJISTaE B PO3KPUTTI 3aKOHOMIPHOCTEM MPOIIECIB Ta30BUJICHHS 3 I1IPOOIFOBAHUX
JDKepeNl B MEXKax eKCIUIyaTOBaHMX BHUIMKOBHX JUIBHHITL 1 3a iX MeXaMm# Jyis
yIIOCKOHAJIGHHST HOPMAaTHBHOI 0a3u. YJOCKOHaJeHa HOpMaTHBHa 0a3a € OIHUM 3
OCHOBHHUX (haKTOpIB, 110 BU3HAYAIOTh 3HMKEHHS aBapiitHOCTI 1 TpaBMaTU3My B BYT1JIbHUX
axrax.

Bupimenns chopmynboBaHuXx B poOOTI 3aBAaHb J03BOJUIO HAa OCHOBI JIOCBIAY
BUKOPHUCTAHHS PE3YyJIbTaTiB BCTAHOBJICHHS KAaTETOPIMHOCTI AIIOYMX BYTUIBHHUX INAXT 3a
ra30BUM YHHHHKOM BHUSBUTH Ta OOTPYHTYBaTH TMOKA3HWKH HEOE3MEKH MPH OCHOBHOMY
ra3oBUIUICHHI 3 MiAPOOIIOBAHOI BYTJIEIIOPOIHOT TOBIII, SIKI 00YMOBJIIOIOTh aOCOJIIOTHE Ta
BIJIHOCHE Ta30BUIIJICHHS 3 JUKEPEN Y BUPOOKHU JIIFOY0i BUIMKOBOI MIIBHUII 1 3a il MeXamH,
0 Jajl0 MOXJMBICTH Ha TIIIJICTaBl BHUBYEHHS 3aKOHOMIPHOCTEM 3CyBY TmoOpia 1
BCTAHOBJICHHS ()aKTUYHUX PO3MIPIB 30H aKTUBHOTO Ta30BUALICHHS PO3POOUTH METOJIUKY
BCTAQHOBJICHHSI Ta30BOi HEOE3MEKH MPH HASBHOCTI METAHOBHAUIECHHS 3 MIAPOOJIIOBAaHUX
JDKEpeN Ta METOJUKY MPOTHO3Y Ta30BHIIJICHHS 3 BUKOPHCTAHHSIM JOCBiy 3aCTOCYBaHHS
NonepeHbOI HOPMATUBHOI 0a3M Ta TEXHIYHOI JOKYMEHTAIII] I1axT.

[IpoananizoBaHo 1 HaJaHO KOMIUICKCHY OIIIHKY OOIPYHTOBAHOCTI 3aCTOCYBaHHS
MOKa3HUKA BiTHOCHOT Ta30psCHOCTI J0 OJHIE] TOHM BHAOOYTOTO BYTULIS IJISi TPOTHO3Y
METAaHOBH/IIJICHHS] 1 BCTAHOBJIEHHS KaTeropiiiHoi HeOe3meku mmaxT. B pe3ynbraTi
BUSIBJICHO, 110 KUIBKICTH Ta3y, IO BUIAUIAETHCS 3 MIJPOOJICHOI BYTJIEMOPOIHOI TOBIIIL,

ICTOTHO TIEPEBUIIyE€ WOTO MPHUPOAHI 3alacd B BYTUIbHUX IUIACTaX 10 TMOYATKY BEIEHHS



OYuCHUX poOiT. Lle cBITUNTD, 1110 1O OCHOBHUX KEPEI, KPIM MiApOOIIOBAHUX BYT'UIBHUX
IJIACTIB, BIAHOCATHCA BMIIIYIOUl iX MOpPOAW. Y YMHHMX HOPMATHBHHUX JOKYMEHTax HeE
BPaxXOBY€ETHCS TAKOK MMOBIPHICTh ICTOTHOTO Ta30BUAUICHHS 3 BYTJICIIOPOAHOI TOBII MPU
aKTUBI3AIII] 3pYIICHHS MiIPOOICHUX MOPIJ 32 MEKaMH JIF0UYUX BUIMKOBHUX J1TbHULID.

BcranoBineHi He1O1KM HOPMATUBHOI 0a3H, sIK1 MOJIATAI0Th Y HACTYITHOMY:

- 3a OCTaHHI KUJIbKa JECATKIB POKIB ICTOTHO 301JbIIWJIAcCA TJIMOWHA BEICHHS
TIpHAYUX POOIT, M0 MPHU3BENO [0 3MIHM Tra30BOro OandaHCy BHIMKOBUX MIUTbHHUIIb.
OCHOBHHM JDKEpEIIOM Ta30BUAUICHHS, 3aMiCTh pPO3pOOIIOBAaHWX IUTACTIB, CTallU
miapoOIroBanHi 30aMKeH] IIACcTH 1 BMimIytoul nmopoau. lle He 3Halnuio BigoOpakeHHS B
J1I0YMX HOPMAaTUBHUX TOKYMEHTAX;

- HE BPaxOBYEThCS MEPEBAKHE TA30BUJIVICHHS 3 BMINIYIOUUX MOP1J B MOPIBHSHHI 3
METaHOBHIIJICHHSIM 3 MiAPOOIIOBaHUX 30JMKEHHX TIACTIB;

- MPOTHO3 METAHOBU/IIICHHS HE BPAXOBY€E Ta30BUIICHHS 3 IMiIPOOTIOBAHUX JIKEPEI
32 MeXaMHM BHUIMKOBHX JUIBHHUIIb MPHU AaKTHUBI3AIlli 3CYyBY IMiJAPOOJIIOBAaHUX TOPI/I.
Knacudikamiero cxemM TpOBITPIOBaHHA HE TMependadyeHo po3MiAl LbOTO  BUAY
ra30BUJIIICHHS;

- po3po0Ka MiI0UYMX HOPMATHUBHUX JOKYMEHTIB 0a3zyeTbcs Ha pe3yibTaTax TPhOX
1000BUX Ta30BUX 3WOMOK, a TPUBAJICTh MPOLECIB Ta30BUJAUICHHS 3 IIIPOOJIFOBAHUX
JOKEPEN MOXKE B1I0YBATHUCS MPOTATOM JICKLIIBKOX POKIB,;

- 3JIMIIKOBA Ta30HOCHICTH BIAOMTOrO BYT1LIA, @ TAKOK OTOJICHOT TOBEPXHI IJIacTa i
30JIMKEHUX MiApOOIOBAaHUX 1 HAAPOOTIOBAHUX IUIACTIB MPU MPOTHO31 METAHOBUAICHHS
npuiiMaeTbesi OoAHaKoBO0. [Ipu TakoMmy MigXo[l HE BpaxoBYeTbCs (PAKTHUHUN CTaH
CUCTEMH ra3 - BYrUuis 1 11 CTIMKICTh pU MeTaMOP(IYHUX NEPETBOPEHHSAX;

- BHUKOPUCTaHHS BITJHOCHOI Ta30pSACHOCTI MPHU3BOIAUTH JIO CYNEPEUITUBUX
pE3yNbTaTiB BU3HAYCHHS KATETOPIMHOI HEOE3MEeKH MIaXT 3a Ta30BUM (DaKTOPOM, BHACITITOK
HAsIBHOCTI Ta30BUJIUICHHS TIPH BIJICYTHOCTI BUJIOOYTKY BYT1ILISA,

- BizHocHa 6araTtora3oBiCTh HE 3aJIUIIAETHCS MOCTIMHUM IapaMeTpoM B IpoIleci
eKCIUTyaTalii BUIMKOBOI IUIbHMII B OJHUX TIPHUYOTEXHIYHHMX 1 TIPHUYO-TE€OJOTTUHUX

yMOBax.



Henoniku po3noainy ImaxT Ha KaTeropii 3a ra30BUM (PaKTOPOM 3 BHKOPHUCTAHHSIM
BIIHOCHOT Ta30psICHOCTI J0 OJHi€1 TOHU BUIOOYTOTO BYTI/UISI BKa3yHOTh Ha BiJCYTHICTH
HAyYKOBOTO OOTPYHTYBaHHS IIbOTO MOKA3HWKA JJisi BCTAHOBJICHHS Ta30BOI HEOE3MEKH
BYTUIBHUX IIAXT 1 MOKE€ MPHU3BOAUTU O MOMUJIOK Y BU3HAUYEHHI (PaKTHUHOT HeOe3meKu
ripHuyux poOiT. Pe3yapTaToM Takux MOMMIIOK MOXKYTh OyTH HEOOIpyHTOBaH1 (DiHAHCOBI
Ta TPYIOBI BUTpPATH Ha TMPOBEACHHS HEOOXIAHUX TMPOGIIAKTUIHUX 3aXOfiB, abo
BUHWKHEHHS aBapii 3 TSOKKUMH Haclhigkamu. lle 3ymMOoBMIO HEOOXITHICTH PO3POOKH
HOBOT'O METOJIOJIOTIYHOTO MiAXOMY M0 Tpajalii maxT 3a CTYMEHEeM iX ra3oBoi HeOe3meKu
Ta MPOTHO3Y Fa30BUICHHS 3 MiIPOOITIOBAaHUX HKEPEIL.

JlochipkeHO MOXIIMBICTh Ta JOUIIBHICTH 3aCTOCYBaHHS ISl XapaKTEPUCTHKHU
HEOe3MeK! BYTUIBHUX IaXT T[EHETUYHUX 1 TEXHOJOTIYHUX T[OKA3HUKIB BYTLLIA,
napameTpiB 3pYIIEHHS BYTJIETIOPOJAHOI TOBIII Ta IHTCHCUBHICTh BEICHHS OYHCHHX POOIT
Ha Ta30BHJIUICHHS 3 MAPOOIFOBAHOT BYTJIEIIOPOHOT TOBIIII.

AKTHBI3aIlis 3pYIIEHHS TIOPiJ MOB'SA3aHa SIK 3 PO3BUTKOM OYHMCHHUX POOIT B MEXKax
OKpeMoi BHMIMKOBOi [JIIBHHII, Tak 1 B Mexax maxTHoro mois. Otpumani
eKCIIEPUMEHTAJIbHI  JlaHl  JIO3BOJIMJIM  KUIBKICHO  OIIIHUTH  TEHACHIIIIO  3MIHCHHS
ra30BUAUICHHS 32 MEXaMH BHUIMKOBOI JUIBHHUII 3 MiAPOOIIOBAHOI BYTJIEMOPOJHOI TOBII
[Tokazana poip cxeM MPOBITPIOBAHHS BUIMKOBHUX JUIBHHUIIL B 3a0€3MEUECHHI OE3MEUHUX
YMOB BIANPAIIOBAaHHS Ta30HOCHUX BYriabHUX 1mactiB. CywyacHa Kiacu]ikaris
POBITPIOBAHHS BUIMKOBHUX JUIBHUIIb HE Iependayae HAAXOJKEHHsS METaHy B AiIbHUYI
BUPOOKH MPU PO3BUTKY TIPHUYUX POOIT B MIAXTHOMY MOJI 1 akTHBi3awii 3cyBy mopia. 3
I[1€1 MPUYMHU 3aCTOCYBAHHS OJIHIET 1 TI€T K CXEMHU MPOBITPIOBAHHS MOXE MPU3BOAUTU 0
30BCIM PI3HMX MDK COOOK pe3yJbTaTiB B OJHUX TIPHUYO-TEOJIOTIYHUX yMoBax. Jlis
MIPOTHO3Y TAa30BUAUICHHS 1 BCTAHOBJICHHS 30H HOTO MOKJIMBOTO BUIIJICHHS, 110 BaXKJIMBO
npu BUOOPI CXEM MPOBITPIOBaHHS, HEOOX1IHO PO3MISIAATH CTaH BCHOTO MIiAPOOIECHOTO
MacuBY 1 BpaxOBYBaTH BIUIMB Ha TIPOIECH 3pPYIICHHS MOpPiJ pPO3TallyBaHHS paHillIe
BIIMIpaIlbOBAaHUX JaB. B3aeMHUI BIUIMB PEKMMIB TPOBITPIOBAHHS BUIMKOBHX JITBHUIIB 1
eKCIUTyaTallii JerasaliiiHuX CBEpJUIOBMH CBIAYUTH NPO HEOOXIAHICTH BHUOOPY,

OOTpYHTYBaHHSI 1 PO3paxyHKy CXEM IMPOBITPIOBAHHS 1 jJerasaifii MpOBOJIUTH 3a €IUHOIO



METOJIMKOI0 B OJHOMY HOPMAaTHBHOMY NOKyMeHTi. Kmacudikaiis cxem MpOBITPIOBaHHS
BUIMKOBUX JUIBHWIF B JaHWW dYac TMPOBOJWUTHCSI, B OCHOBHOMY, 3 YpaxXyBaHHSM
ra30HOCHOCTI BYTUIBHUX IUIACTIB 1 BMmimrytouux mnopia. Ilpum  kimacudikaiii cxem
NPOBITPIOBAHHA  MPAKTUYHO HE  BPAaxXOBYIOTbCA MPOSIBU  IHIIMX  HEOE3MEYHHX
BJIACTUBOCTEH, B TOMY UMCJII 1 CXWJIBHICTh BYT'LJISL 10 CaMO3aiMaHHS.

Brmepiie excreprMeHTanbHO KiTbKICHO BCTAHOBJICHO BIUTMB OCITaHHS OCHOBHOI
MOKPIBJII MIPU EKCIUTyaTallil OKpeMoi BUIMKOBOI JUTFHUII Ha Ta30BUIIJICHHS 32 11 MEKaMu
3 MiApoOJIFOBAaHOI BYTJICTIOPOAHOI TOBIII NPH aKTUBI3alli 3pYIIEHHS IiIpOOJIFOBAHOI
BYTJICTIOPOJIHOT TOBII, BCTAHOBJIECHUH TakoX (AaKT pi3HOrO XapakTepy MNPOTIKAHHS
MPOIIECIB Ta30BUIUICHHS B MEKax JIF0Y0i BUIMKOBOI JUISHKH 1 3 BUPOOJECHOTO MPOCTOPY
3YNUHEHHX JIaB.

Brnepiie BcTaHOBIIEHO HEOAHO3HAYHE 3MIHEHHS BUIOOYTKY BYT1JUISI, aDCOTIOTHOTO 1
BIJIHOCHOTO Ta30BUIIJICHHS MPU BiAJAJICHHI OYMCHUX BUOOIB BiJl pO3pi3HUX BUPOOOK. J[o
OC1JJaHHS OCHOBHOI MOKPiBJI1 31 301JIbIIEHHSIM BUI00YTKY BYT'UJLIS BiIOYBAETHCS 3POCTAHHS
SK aOCOJIOTHOro, TakK 1 BIJHOCHOrO Ta3oBUjaiieHHS. Ilicas JOCATHEHHS INIAaHOBHX
MOKa3HUKIB BUIOOYTKY BYTULIA 1 OCIJJaHHS OCHOBHOI MOKPIBJI BiAOYBa€eThCs cTadlmizalis
abCOIOTHOTO 1 BITHOCHOTO Ta3oBuALIeHH. [lepea 3ynmuHKOI0 04nCHOTO BUOOIO 3HUKEHHS
BUJIOOYTKY BYTULIS MPU3BOJIUTH 10 CKOPOUCHHS a0COFOTHOTO 1 301IbIIIEHHS BiJHOCHOTO
ra3oBUAUIEHHSA. BHUABIEHO HECTAOUIBHICT, IMOKAa3HMKA BIJHOCHOIO Ta30BHIIJIEHHS
IPOTSTOM BiAIIPALOBAHHS BHIMKOBOI AiMbHHLI. MOro 3HAYCHHS HE TapaHTye aieKBATHE
BCTAHOBJICHHSI KaTErOpi1HOI HEOE3MEeKH BYT1IbHUX IIaXT.

Bnepmie po3pobiiena cxema CHIJTBHOTO YTBOPEHHS 30H AKTHBHOTO 3PYIICHHS
BYTJICIOPOJHOI TOBII, $Ka MiIPOONSIEThCA, 1 IHTEHCUBHOTO Ta30BHUIUICHHS, sKa
JI03BOJIMJIA HAYKOBO OOTPYHTYBAaTH METOJIWKY BU3HAYEHHS MUTOMOTO Ta30BHAUICHHS 3
OJIMHUII TUIOUI BUPOOJIEHOTO MpocTopy. BiAmoBigHICTh mapaMeTpiB po3pobiIeHoi cxeMu
MPOIIECIB 3PYILICHHsS BYTJEMOPOJAHOI TOBII 1 Ta30BUAIJICHHS 3 HEl IATBEPIKEHO
IMIAXTHUMH  CIIOCTepekeHHsMH. L[i mapameTpu BUKOpPHCTaHI Mg yJOCKOHAJIECHHS
HOPMATHBHOI 0a3¥W MPOTHO3Y Ta30BUAUICHHS SK B MEXaX EKCILNTyaTOBAHMX BUIMKOBUX

,Z[iJII)HI/IHB, TaK 1 YCbOT'O IaXTHOTO ITIO0JIA.



30kpema, JaHa KUIbKICHA OIIHKA MapaMeTpiB MPOLECIB Ta30BUIIICHHS B MEXax
EKCIUTyaTOBaHMX BHUIMKOBHX [UIBHUIP 1 3a iX MeXaMH 3 BHPOOJIEHOTO MPOCTOPY
3YNUHEHHX JIaB, IPH [IbOMY BCTAHOBJICHO HACTYITHE:

- HEOJHO3HAYHA 3MiHAa BHJIOOYTKY BYT1UISI, aOCOJMIOTHOTO 1 BiHOCHOTO
ra30BWIUICHHS MPU BIJJIAJICHHI OYMCHUX BHOOIB BiJl pO3pi3HUX BHUPOOOK. o ocimaHHs
OCHOBHO1 TIOKpIBJI 31 30UIBIICHHSM BHAOOYTKY BYTULIS BiIOYyBAa€ThCS 3POCTaHHS SK
a0COJIOTHOTO, TaK 1 BIMHOCHOTO Ta3oBUAiIeHHS. [lepes 3yNmMUHKOIO OYMCHOTO BHOOIO
3HUKEHHS BUJAOOYTKY BYT'ULISA MPU3BOIUTH IO CKOPOYEHHS aOCOIIOTHOTrO 1 301IbIICHHS
B1JTHOCHOTI'O Ta30BU/IVIEHHS;

- TIpU TOBHIM MiApoOLl 3eMHOI MOBEPXHI 1 BYIJICIOPOAHOIT TOBIILI TA30BUIICHHS 3
BUPOOJICHOTO TIPOCTOPY 3YNMUHEHUX BHIMKOBUX [iNBHHUIIP B TOYAaTKOBHHA MEPiof
eKCIUTyaTallii 4YeproBoi JIaBU MOXe€ B KiJbKa pa3iB NEPEBUILYBAaTH METAHOBUIIICHHS B
MeKaxX J1F0Y0i BUIMKOBOIT JUIHHHMIII;

- BeJHMKAa KUIBKICTh Ta30BH[IJICHHS 3 BHPOOJEHOTO MPOCTOPY 3YNMHUHEHUX JIaB
BiJI0YBA€THCS MICIISI MOBHOT MiIPOOKK 3€MHOT MOBEPXHI 1 BMIIIYIOUHX TOPIT;

- TUTOME Ta30BUIJICHHS, BITHECEHE O OJMHMII TUIONII BUPOOJIECHOTO MPOCTOPY B
30H1 aKTUBHOT'O 3PYILEHHS MOPiJ MPH BEACHHI OYHUCHHUX POOIT € MOCTIHHOIO BEIMUYNHOIO
IPU HE3MIHHUX TIPHUYO-T€OJIOTIYHUX 1 TIPHUYOTEXHIYHUX YMOBAX;

- 3arajbHa KiJIbKICTh Ta3y, 1110 BUALUISETHCA 3 T1APOOIIOBAHOT BYTJICIOPOIHOT TOBIIIL,
OpHU IHIIUX PIBHUX yMOBAaxX, NPSMO MPOMOPLIAHO 3aJ€KUTh BiJA IJIOLI BHUPOOJIEHOTO
IPOCTOPY BilMIPAIlbOBAHUX CTOBIIIB.

3anpornoHOBAaHO METOJMKY BU3HAUCHHS Ta30BOi HEOE3MEKHW NIaXT MPU HASBHOCTI
METaHOBHIIJICHHS 3 MiAPOOTIOBAHUX JIKEPE.

Po3po6iieHo HOBY METOIMKY MPOTHO3Y Ta30BUAUICHHS 3 MiAPOOIIOBAaHUX JKEpeT 3
BUKOPHUCTAHHAM JIOCBIAY 3aCTOCYBaHHS MOMNEPEIHbOI HOPMATHBHOI 0a3u Ta TEXHIYHOI
JIOKYMEHTAIII1.

OtpuMani B aucepTaiiiHiii poOOTI pe3yJbTaTH TCOPETUUHUX 1 €KCIIEPUMEHTATbHUX
JOCTIIKEHb BIIPOBA/KEHI MPU HAYKOBOMY OOTPYHTYBaHHI MPOTHO3Y Ta30BHILICHHS 3

niapoOJIIOBaHOI BYTJIEMIOPOJHOI TOBINI JJIsl MIATOTOBJIIOBAHOI J0O eKcrutyaTarii 1-oi
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ANNOTATION

Filatieva E. M. Substantiation of parameters of safe mining of coal seams taking
into account gas release from the underworked stratum. - Qualifying scientific work on the
rights of the manuscript.

The dissertation on competition of a scientific degree of the doctor of philosophy on
a specialty 263 - Civil security - Ministry of Education and Science of Ukraine,
Volodymyr Dahl East Ukrainian National University, IGTM named after M.S. Polyakova
National Academy of Sciences of Ukraine, Dnipro, 2021.

The work is devoted to solving an urgent research problem in the field of
establishing the categorical danger of coal mines by the gas factor, which is to reveal the
patterns of processes of gas evolution from counterfeit sources within the operated
excavation sites and beyond to improve the regulatory framework. The improved
regulatory framework is one of the main factors determining the reduction of accidents
and injuries in coal mines.

The solution of the tasks formulated in the work allowed on the basis of the
experience of using the results of establishing the categorization of existing coal mines by
gas factor to identify and substantiate the indicators of danger at the main gas evolution
from the underworked stratum, which determine the absolute and relative gas from sources
which made it possible on the basis of studying the patterns of rock shift and establishing
the actual size of active gas zones to develop a method of establishing gas hazard in the
presence of methane emissions from counterfeit sources and methods of gas forecast using
the experience of previous regulations and technical documentation of mines.

The complex estimation of validity of application of the indicator of relative gas
abundance to one ton of extracted coal for the forecast of methane release and
establishment of categorical danger of mines is analyzed and given. As a result, it was
found that the amount of gas released from the counterfeit coal seam significantly exceeds
its natural reserves in the coal seams before the start of actualing mining. This indicates
that the main sources, in addition to underworked coal seams, include their host rocks. The
current regulations also do not take into account the probability of significant gas
evolution from the coal seam when stirring up the ground movement of counterfeit rocks

outside the existing excavation sites.



The shortcomings of the regulatory framework are identified, which are as follows:

- over the past few decades, the depth of mining has increased significantly, which
has led to a change in the gas balance of the excavation sites. The main source of gas
evolution, instead of the developed coal seam, were underworked coal seams and host
rocks. This is not reflected in the current regulations;

- does not take into account the predominant gas evolution from enclosing strata in
comparison with methane emissions from underworked adjacent formations;

- the forecast of methane release does not take into account the gas evolution from
underworked sources outside the excavation sites when the shift of underworked rocks is
activated. The classification of ventilation schemes does not provide for the consideration
of this type of gas evolution;

- the development of existing regulations is based on the results of three daily gas
surveys, and the duration of the processes of gas evolution from counterfeit sources can
occur over several years;

- the residual gas content of the reflected coal, as well as the exposed surface of the
formation and contiguous top and underlying seams in the forecast of methane release is
assumed to be the same. This approach does not take into account the actual state of the
gas - coal system and its stability during metamorphic transformations;

- the use volume of gas abundance leads to contradictory results in determining the
categorization danger of mines by the gas factor, due to the presence of gas evolution in
the absence of coal production;

- relative volume of gas does not remain a constant parameter in the operation of the
excavation site in the same mining and mining-geological conditions.

The shortcomings of the division of mines into categories by gas factor using
relative volume of gas to one ton of extracted coal indicate the lack of scientific
justification for this indicator to establish the gas hazard of coal mines and may lead to
errors in determining the actual danger of mining. Such errors can result in unreasonable
financial and labor costs for the necessary preventive measures, or the occurrence of
accidents with serious consequences. This necessitated the development of a new
methodological approach to the gradation of mines according to the degree of their gas

hazard and the forecast of gas emissions from counterfeit sources.



The possibility and expediency of using genetic and technological indicators of coal,
parameters of coal seam shift and intensity of cleaning works on gas release from the
underworked coal-rock stratum to characterize the danger of coal mines have been studied.

Activation of rock shift is associated both with the development of treatment works
within a separate excavation site and within the minefield. The obtained experimental data
allowed to quantify the tendency of gas evolution outside the excavation section from the
underworked coal-rock strata with the activization of its displacement as the development
of treatment works in the wing of the mine field. The role of ventilation schemes of
excavation sites in providing safe conditions for working off gas-bearing coal seams is
shown. The modern classification of aeration of excavation sites does not provide for the
entry of methane into the site workings during the development of mining operations in
the minefield and the activization of rock shear. For this reason, the use of the same
ventilation scheme can lead to completely different results in the same mining and
geological conditions. To forecast the release of gas and establish zones of its possible
release, which is important when choosing ventilation schemes, it is necessary to consider
the state of the entir coal-rock array and take into account the impact on the processes of
rock displacement of previously worked lavas. The mutual influence of the modes of
ventilation of excavation sites and operation of degassing wells indicates the need to
select, justify and calculate the schemes of ventilation and degassing to carry out
according to a single method in one normative document. Classification of ventilation
schemes of excavation sites is currently carried out mainly taking into account the gas
content of coal seams and host rocks. When classifying ventilation schemes, the
manifestations of other hazardous properties, including the tendency of coal to
spontaneous combustion, are practically not taken into account.

For the first time the influence of subsidence of the main roof during operation of a
separate excavation site on gas release outside it from the underworked coal-rock seam
stratum at activation of shift of the underworked coal-rock seam stratum was
experimentally established, the fact of different nature of

For the first time, an ambiguous change in coal production, absolute and relative gas
evolution during the removal of treatment faces from split workings was established.

Before the subsidence of the main roof with increasing coal production there is an increase



in both absolute and relative gas emissions. After achieving the planned indicators of coal
production and subsidence of the main roof, there is a stabilization of absolute and relative
gas emissions. Before stopping the treatment face, a decrease in coal production leads to a
reduction in absolute and an increase in relative emissions. The instability of the relative
emission index during the excavation of the excavation site was revealed. Its value does
not guarantee adequate establishment of the categorization danger of coal mines.

For the first time, a scheme of joint formation of zones of active shift of the forged
coal seam and intensive gas evolution was developed, which allowed to scientifically
substantiate the method of determining the specific gas evolution per unit area of produced
space. Correspondence of parameters of the developed scheme of processes of shift of a
coal-bearing stratum and gas release from it is confirmed by mine supervision. These
parameters were used to improve the regulatory framework for the forecast of gas
emissions both within the operated excavation sites and the entire minefield.

In particular, a quantitative assessment of the parameters of the processes of gas
evolution within the operated excavation sites and outside them from the produced space
of the stopped lava, the following is set:

- ambiguous change in coal production, absolute and relative gas evolution at the
distance of treatment pits from split workings. Before the sediment of the main roof with
an increase in coal production there is an increase in both absolute and relative gas
emissions. Before stopping the treatment face, a decrease in coal production leads to a
reduction in absolute and an increase in relative emissions;

- with complete forgery of the earth's surface and the coal-bearing stratum of gas
from the produced space of the stopped excavation sites in the initial period of operation
of the next lava may be several times higher than methane emissions within the existing
excavation site;

- a large amount of gas evolution from the produced space of the stopped lavas
occurs after complete forgery of the earth's surface and host rocks;

- specific gas evolution, attributed to the unit area of the produced space in the zone
of active displacement of rocks during treatment works is a constant value under constant

mining-geological and mining conditions;



- the total amount of gas emitted from the forged coal seam, other things being
equal, is directly proportional to the area of the produced space of the spent columns.

A method for determining the gas hazard of mines in the presence of methane
emissions from counterfeit sources is proposed.

A new method of forecasting gas emissions from counterfeit sources has been
developed using the experience of applying the previous regulatory framework and
technical documentation.

The results of theoretical and experimental researches received in the dissertation
work are introduced at a scientific substantiation of the forecast of gas release from a

forged coal-bearing stratum for the 1st northern lava of a layer ¢, of horizon 885 m

prepared for operation by mine. D.F. Melnikova PJSC "Lysychansk Coal"
(Implementation Act).

Prepared and submitted to the IGTM of the NAS of Ukraine "Methodology for
assessing the danger of coal mines by gas factor" (act of delivery-acceptance from
18.02.2021).

Some provisions of the dissertation are used in the educational process of EUNU V.
Dalya of the Ministry of Education and Science of Ukraine in the framework of teaching
special disciplines to students majoring in 184 - Mining, 263 - Civil security. (reference
from 05.02.2021).

The expected economic effect of the implementation of recommendations for the
safe development of the 1st northern lava of the mine. D.F. Melnikov is about 1800
thousand UAH/year. The social effect is to ensure safe working conditions for gas-bearing
coal seams.

Key words: coal seam, underworked, gas evolution, dynamics, geomechanical
parameters, regularities, shifts, activization, normative base, forecast, method, produced

spaces, security.
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