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1. TIporHo3yBaHHSI HECTIMKOCTi CUCTEMHU "BYTiJIjIs - ra3’ IIpU BifIpaljl0BaHHI BUKAJIOHEOE3IIEYHNX BYTi/IbHUX I1JIACTiB

2. The coal /gas system instability prediction at mining in outburst inclined coal seams

Pedepar:

1. B oCcHOBI po60TH JI€XaTh TEOPETUYHI JOCIiIKEHHS, SIKi 103BOJISIIOTH PO3poO6uTH (i3MUHY MOZEJIb Ta BCTAHOBUTHU
3aKOHOMIPHOCTI, SIKi OLiHIOIOTh CTiMKICTb CUCTEMHU "BYTiJIjIf-ra3" 3aJI€>KHO Bijj WiJIbHOCTI 3alIOBHEHHS 1i METaHOM,
POBIJISIHYTH YMOBU BUXOZY METaHy (BUKUJ, BYTiJIjIsl Ta ra3y) 3 IOPyBaTOi CTPYKTYPH BYTiJISI 32 PaXyHOK XBUJI
PO3BaHTaKEHHS i MexaHi3m 3MiHU npouecy nudysii Ha ¢inpTpauito. [pyHTyIOUNCh HAa pe3yIbTaTax TEOPETUYHUX
IOCTiI)KeHb eKCIIEPUMEHTAJILHO B yMOBaX 00'€MHOT0 HEPiBHOKOMIIOHEHTHOI'O HAaBaHTAKEHHSI, MOZIEJII0I04Y0r0 CTaH
IIPUBUOIMHOI YaCTUHU I1JIACTA, BIIEPIIE BCTAHOBJIEHO, IO BUCOKOUIBUAKICHE PO3BAHTAKEHHS [A30HACUYEHOT0
BYTIJIJIS1 IEPEBOJUTD MOTO i3 TPAHUYHOrO CTaHy B YMOBAX y3arajJbHEHOTO CTUCHEHHS B [IJIOCKUAY HANPYKEHUH CTaH 3
($hopMyBaHHSM y3araJbHEHOI'O PO3TATYBAHHS SIK 32 HAIIPYKEHHSIMHU, TaK i 3a nedopmarisamy, i3 3MiHeHHSIM Di3uKo-
MEXaHIYHUX BJIACTUBOCTEN, 1O XapaKTePU3YIOTh IIEPEXIi, Bill 3CYBHOIO MEXaHi3My PyMHYBaHHS [0 IOLIAPOBOT0
BiIpUBY 32 PaxXyHOK BCKPUTTSI YACTUHU 3aKPUTHUX IOP, B SIKUX 3HAXOIUThCS 70-75% copboBaHOro MeTaHy. Lle
IO3BOJINJIO OOIPYHTYBATH KPUTEPill BUKUAOHEOE3[1eYHOCT] ra30HOCHUX IJIACTIB, BDAXOBYIOUMX B IBHOMY BUTJISIA]

BMiIleHHs QJIOiIB y BYTijIi, HAIPYy>KeHUI CTaH Ta MIilJHICTh Byrijuis. 3a 3MiHEHHSIM BiIbHOI eHeprii Byrisuis, 1o



BM3HAYA€ETHCS LIJIbHICTIO 3aII0OBHEHHS IOTO BiJKPUTHX Ta 3aKPUTHUX ITIOP METAaHOM, OOTPYHTOBaHi KPUTEPii
BM3HAUEHHS MicCliepo3TallyBaHHs OCePEKiB BUKUY BYTi/IJIS Ta rasy, a 3a CTylleHeM IOIIKOPKEHOCTi COpPOLiiiHOTO
00'eMy BYTiJ14, OLIHIOBAHOTI'O €HEPrielo akTUBallii BUX0Ay METaHy Ta YacoM Horo fgecopoOuii, - Kputepiit
kBaiikauii Tuny I'If1. HaykoBi pe3ynbTaty gucepTaliiiHOl po60TH YBIMIIM 10 HOPMAaTUBHUX JOKYMEHTIB, IO
PerjiaMeHTYIOTb OPSIOK 3aCTOCYBAHHS PO3PO0JIEHUX aBTOPOM CIIOCOOIB.

2. The work is based on theoretical studies that had enabled to construct the physical model predicting stability of
the coal /gas system from free energy curve shape with account for methane filling density and relief wave velocity
providing disclosure of the coal pore system. It was first experimentally established using a true triaxial
compression technique that high speed relief of the gas saturated coal transforms it from ultimate condition into a
two-dimensional stress state, this transformation forming a generalized tension in both stresses and strains and
altering physical and mechanical characteristics with transition from shear fracturing mode to layer-by-layer
tearing due to partial disclosure of closed pores containing 70 to 75 % of the occluded methane. These results had
allowed substantiating the outburst criteria for a gas bearing coal seam with direct account for fluids content,
stress state, and strength of coal. The criterion of determination of gas and coal outburst origin location was
created based on the free energy curve shape change for the coal /gas system while the criterion of gas dynamics
phenomena type classification was developed based on damage rate of the gas bearing coal volume estimated
using methane escape activation energy and methane desorption time. Scientific results of the present thesis were
included into normative documents regulating precedence rules for the methods developed by the author.
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