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2. Development of scientific foundations for determining the discharge parameters of the hollow section of gas-
bearing coal seams

Pedepar:

1. MeTa po60TH: BCTAHOBJIEHHS 3aKOHOMIPHOCTEN BILIMBY JOMiHYIOUMX YMHHMKIB Ha NIPOLECU 3HIKEHHS HECY4Oi
3[1aTHOCTI BUKUOHEOE3[1€YHUX BYTi/IbHUX IJIACTIB 7151 BU3HAUYEHHS pallioHaJIbHUX [TapaMeTPiB CTAaTUYHOTO
(HOpMaTMBHOrO) i iMITyJIBCHOTO CIIOCO6Y Ta MPUCTPOIO iX riZpOPO3NYyLUIyBaHHS, 110 3a0€3[1e4yI0Th 3a1106iraHHs
PanToOBUM BUKUJAM BYTi/JIsl, IOPOAM Ta ra3y Ta 3061/bLIEHHS IIBUIKOCTI IPOBEIEHHS MiATOTOBYUX BUPOOOK. O6'€KT
IOCJiIKEHb — FEOMEXaHiYHi POL,eCH PYHHYBAHHS i pO3BaHTAXE€HHS NIPUBUOIITHOI 4aCTUHYU ra30HOCHUX BYTIBLHUAX

IIJIaCTiB IpH iX rinpopo3smnyiyBaHHi. B po60Ti BUKOPUCTaHO KOMILJIEKCHUI METOJ, y3arajbHEHHS IoIepeHix



IOCJIiIKEHb; METOIIA MEXaHIKU Tija, 0 AedOPMYETHCS; 3aKOHOMIPHOCTI JIiHil KOB3aHHS NIJIACTUYHOCTI;
TEOPETUYHUMN OINUC Ta €KCIIEPUMEHTAJIbHE ITiITBEPAKEHHS 3aKOHOMIPHOCTEN PO3NO/iNy KOHTAaKTHUX, BHYTPILIHIX
HOPMQJIBHUX Ta JOTUYHUX HAIIPY>KEHb B rPCHKUX IOPOJAX; 3ICTAaBJIEHHS TEOPETUYHUX [103aMEKHUX KPUBUX
MiLIHOCTI 3pa3KiB ripChbKUX MOPiJ 3 EKCIIEPMMEHTAJILHUMU JiiarpaMaMy «HOPMAaJibHi HaIIPY>KEHHS — MTO30BKHS
nedopmMallisi»; y3araJlbHEeHHS TEOPETUYHUX i €eKCIIEPUMEHTAIbHUX 3aKOHOMIPHOCTEN (POPMYBaHHS ONIOPHOTO
ripCbKOTO TUCKY; METOAM CTATUCTUYHOI OLIHKY aHATITUYHUX PE3YJIbTATIB Ta iX BiJ[TOBiIHICTb EKCIIEPUMEHTAJIBHUM
IAHUM; CTaHIAPTHI METOIM BUMIPIOBaHHS NapaMeTpiB. HayKoBi M0JI0KEHHS, SKi BUHOCATbCS HA 3aXUCT: 1.
YTBOpEHHS i PO3BUTOK TPIIIMH B FiPChKMX OPOJAX BilOYBAETHCS LIJISIXOM iX JIOKAJIbHOTO PYMHYBAaHHS Bif
rpaHNYHUX e(PEeKTUBHUX JOTUYHUX HAIIPY>KEeHb, 1[0 POPMYIOTHCS 3riflHO KpuTepito MitHOCTI KysioHa, sKui
IOTIOBHEHUI1 ypaxyBaHHSIM [TapaMeTpiB KOHTAaKTHOI'O TEPTs, Ta e(PEeKTUBHUX NOTUYHUX HAIPY>KEHb, 10 HE
IOCATalOTh MEXI MILIHOCTI 3CYBY IOPiJ, B TOYKAX BUXOJY iX TPAEKTOPIiN HA TPAHNYHY IIOBEPXHIO, [IPU LILOMY
3aKOHOMIPHOCTi €()eKTUBHUX JOTUYHUX HAPy>KE€Hb HA TPAHUYHUX TOBEPXHSIX OMUCYIOTHCS 3POCTAIYO0I0
€KCIIOHeHIianbHOW0 PyHKUiet0. 2. [IpyuBaHTa)XKeHHs PUBUOiHOI YaCTUHU BYTiNILHOTO IJ1acTa POPMYETHCS
OOTUYHMMMU HANPY>KEHHSIMU Bifl KOHTAKTHOTIO TEPTS MIX IJIaCTOM i 6iYHMMU NTOPOAAMU, SIKi JIiHIMHO 3aracarTb Bif,
KPOMKU BUOOIO Y IJIMOUHY MACUBY, y BUTJISIZi OTIOPHOTO TiPCBKOTO TUCKY, €MIOPA SIKOTO OMMCYETHCS OMYKIIOK0
KBaIpaTUYHOIO (PYHKILi€I0, I0YAaTKOBE 3HAYEHHS SIKOi JOPiBHIOE HOPMaJIbHOMY HAIIPY>KEHHIO y BEpUINHI
IIpUBUOIIHOI TPIlKMHY, a KiHILleBe — ripCbKOMY THUCKY B 30Hi He3aliMaHoro macusy. 3. Hecyua 3naTHicTh IpuBUGiNHO]
YaCTHHY Ta30HOCHOTO BYTiJIBHOTO IJIACTA BU3HAYAETHCS 3HAYEHHSIM MEXI 3CYBY BYTiJLIsl, TUCKY B HbOMY a3y,
FOPU30HTAJIbHUX CTUCKAIOYMX HAINPY)XKeHb 6iYHOrO MifIIopy, M0 BUHUKAIOTh BiJj KOHTAKTHOTO TEPTS MiXK IJIACTOM i
BMIIYIOYMMU [IOPOJAaMH, i YaCTUHU IJIACTA, SIKa HE BUMILIA 3-TIi/] HABAHTAaK€HHS YHACJILOK YTBOPEHHS TPIlUH, i
OIIMCYETHCS 3POCTAIOUOI0 €KCIIOHEHIIaIbHOIO (QYHKIIi€I0 B MEKax Bifl 3HaU€HHSI MilJHOCTI BYTiJIJIsl HA CTUCHEHHS B
3aJIEXKHOCTI Bifl TOKa3HUKIB (Pi3MKO-MEXaHIYHUX BJIACTUBOCTEN BYTiJIsl, MOTY>KHOCTI i ITIMOUHM 3aJIsITaHHS IJIACTA.
4. 3MiHa BeJIMYMH 30HU PO3BAHTAKEHHSI BYTiJIbHOTO I1JIaCTa ONUCYETHCS ippallioHanbHOI0 QYHKIIi€10: 3pOCTAI0YO0I0 ¥
3aJIEXKHOCTI Bifl MOTY>KHOCTI Ta IMIMOMHY 3aJIsraHHs IJ1acTa i ClaZjalouolo — Y 3aJ1e5KHOCTI Bif] IOKa3HUKIB (Pi3uKo-
MEXaHIYHUX BJIACTUBOCTEN BYTijIs. 5. PO3BaHTaKeHHSs NPUBUOGINTHOI YaCTMHU ra30HOCHOTO BYTiJIbHOTO I1J1aCTa IIPU
riipopo3nylyBaHHi BilOyBaeTbCs 32 paXyHOK BUXOZY YaCTUHU IJIaCTa 3-MiJl HABAHTAKE€HHS ITPU PO3BUTKY OfHi€i
IIPUBUOIMHOI TPIMIMHY BiIpKUMY i 3-6 MOXUINX TPIlMH, 110 110 YeP3i pO3BUBAIOTHCS, T 3HIDKEHHS HECy4oi
30,ATHOCTI Lii€l YaCTUHU I1J1aCTa [IPU IMITyJIbCHOMY TiIpOPO3NYLIyBaHHI B IIOPIBHAHHI i3 CTATUYHUM 32 PaXyHOK
3HIDKEHHS] BHYTPIIIHBOTO T€PTS B BEPIIMHAX TPIlIMH i KOHTAKTHOTO TEPTS MIX IJIACTOM i BMIll[yI0UMMU IOPOLAMU
Bif], AIMHAMIYHOI [Iii pilHY, 10 HArHITAETLCA B IJIACT. [IpaKTUYHE 3HAYEHHS OJIEP>KaHUX PE3YJIbTATIB MOJIATAE Y
PO3poOLi: 06rPYHTOBAHUX i €KCIIEPUMEHTAJIBHO MiJTBEPIyKEHNX METOIMK PO3PaXyHKy MeXXi MIIJHOCTi Ha CTUCK Ta
no6yJOBY JliarpaM «HOpMaJlbHEe HAIIpyKEHHS — IIOJIOBXHS AedopMallis» 3pasKiB IipCbKUX MOPill; METOAUKYU
PO3paxyHKy [lapaMeTpiB pO3BaHT)KEHHS BUKMIOHEOE3eYHNX BYTIbHUX IJIACTIB IIPH iX ripopo3nyIyBaHHi;
METOMIMK ITPOBEIEHHS IipHUY0-eKCIIEPUMEHTAIbHUX POOIT; METOIUK JJabOPaTOPHUX OCIIKEeHb apamMeTpiB
[IPUCTPOIO TiPOIMITYIbCHOTO Jii METOAMYHUX PEKOMEH AN 110 T POiMITyIbCHOMY PO3IYIIYBaHHS BYTiIbHUX
I1JIaCTiB; TEXHIYHOTO 3aBAAHHS Ha JOCIiIHO-KOHCTPYKTOPChKY po6oTy «IIpucTpiil ayd rizpoiMnyabcHO] Aii Ha
BYTJIbHUI MJ1aCT». Pe3yJipTaTi HAyKOBO-IOCIIIAHUX PO6IT OPOPMIIEH] y BUTIISIAI METOOUK, METOAUYHNX
PEeKOMEHALLil 1 TEXHOJIOTIYHOI TPOEKTHOI JoKyMeHTalii Ha maxrax [TAO «KpacHogonyrosb». II'TM HAH Ykpainu
cninbHO 3 TOB «Tensoropcobkiii 3aBof Tifpoo61ajHaHHS» 3 YYaCTIO aBTOPa PO3PO0JIEHO TEXHIYHE 3aBIAHHS Ha
[IPOEKTYBaHHS IIPUCTPOIO TiIpOIMITyJIbCHOI [ii Ha BYTiJIbHUM I1aCT. 3rifHo po3paxyHKy [TAT «KpacHomOHBYTiA
€KOHOMIYHOTO eeKTy, III0 04iKyeThCsl, IPUOYTOK Bif, yIIPOBAIKEHHS CII0COOY i IPUCTPOIO iMITYJILCHOTO
rizpopo3nyllyBaHHS BUKUAOHEOe3neyHux macTiB Ha maxrtax [TAO ckiagae o 0,7 Mapp IpH 3a pik B 1inax 2014 p.
3rigHo NOBiAL PO3MOAiNTy €EKOHOMIYHOTO e(PeKTy cepesi y4aCHUKIB pOOOTHU MaiioBa Y4aCTb aBTOPA 32 PiK CKIAJA€E 1O

30 MJIH r'pH 3a piK.

2. Purpose: to establish patterns of dominant factorsinfluence on the processes of reducing the load bearing
capacity of coal seams to determine the rational parameters of the static (regulatory) and impulse method and
their hydro-loosening device, ensuring the prevention of coalsudden emissions, rock and gas production and
increase. The object of research - geomechanical processes of destruction and unloading face working space part



bearing coal seams in their hydro-loosening. The complex method of previous researches generalization is used in
the work; methods of deformable body mechanics; regularities of slip lines plasticity; theoretical description and
experimental confirmation of contact patterns of distribution, internal normal and shear stresses in rocks;
comparison of theoretical extrinsic strength curves of rock samples with experimental diagrams "Normal stresses
- longitudinal deformation"; generalization of theoretical and experimental reference patterns of rock pressure;
methods of statistical evaluation of analytical results and their compliance with the experimental data; standard
methods for measuring parameters. The scientific provisions submitted for protection: 1. The formation and
development of cracks in rocks occurs by their local destruction from the maximum effective tangential stresses
formed according to the Coulomb strength criterion, which is supplemented by taking into account the
parameters of contact friction, and the effective tangential stresses that do not reach the shear strength of their
rocks at the point of shear displacement. trajectories on the boundary surface, with regularities of effective
tangent stresses on boundary surfaces are described by increasing exponential function. 2. The loading of the
bottomhole part of the coal seam is formed by the tangent stresses from the contact friction between the seam
and the side rocks, which linearly extinguish from the edge of the face to the depth of the massif, in the form of a
reference rock pressure, whose plot is described by a convex quadratic function equal to the normal value
bottomhole cracks, and the final - rock pressure in the area of the pristine massif. 3. The bearing capacity of the
bottomhole portion of the gas-bearing coal seam is determined by the value of the coal shear limit, the gas
pressure therein, the horizontal compressive stresses of the lateral strut arising from the contact friction between
the formation and the host rocks, and the part of the formation that did not emerge from loading cracks, and is
described by an increasing exponential function in the range of values ??of the compressive strength of coal,
depending on the indicators of the physical and mechanical properties of the coal, the coal seam thickness and
depth. 4. The change in the values of the unloading zone of the coal seam is described by an irrational function:
increasing depending on the power and depth of the seam and falling - depending on the indicators of the physical
and mechanical properties of the coal. 5. Unloading the bottomhole part of the gas-bearing coal seam by hydro-
loosening is due to the output of part of the seam from the load during the development of one bottomhole crimp
spin and 3-6 sloping cracks, which alternately develop, and reducing the bearing power of this part of the seam
during impulse rupture compared to static by reducing the internal friction at the crack heights and the contact
friction between the seam and the host rocks from the dynamic action of the fluid injected into the seam. The
practical significance of the results is to develop: a reasonable and experimentally verified calculation methods
tensile strength and compressive charting "normal tension - longitudinal deformation” rock samples; methods of
calculation parameters unloading outburst coal seams in their hydro-loosening; methods of carrying out mining
and experimental works; methods of laboratory researches of the parameters of the device of the hydro-impulse
action of methodical recommendations on hydro-impulse loosening of coal seams; of the specification for the
experimental design work "Device for hydro-impulse action on coal layer". The results of the research works are
designed in the form of methodologies, methodological recommendations and technological design
documentation at the mines of the Private Joint Stock Company "Krasnodonugol". The Institute of Geotechnical
Mechanics of the NAS of Ukraine together with the Limited Liability Company "Teplogorsk Hydro Equipment
Plant" developed a technical task for the design of a hydro-pulse device on a coal seam with the participation of
the author.
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