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Pedepar:

1. TIpencraByieHa fucepTalis € 3aKiHU€HO0 HayKOBO-A0CiTHOIO POOOTOI0, sIKa MiCTUTh HAYKOBE OOI PYHTYBAaHHS
MIPAKTUYHUX 3aX0/iB OA0 BUPILIEHHS BAXKJIMBOI HAYKOBO-TEXHIYHOI 3a/1a4i BCTAHOBJIEHHS 3aKOHOMIPHOCTEN 3MiHU
CTaHy ra30l1HaMiYHO aKTUBHOTO IipCbKOr0 MacHUBY B IIPOLeCi HOTO PO3BAHTAKEHHS! BiJ, HEOEe3IeUHNX
KOHLIEHTPALI! rpChKOTrO THUCKY IJIIXOM IIOENHAHHS [ii BUNIEPEIKAI0YMX CBEPIJIOBYH i PO3BAaHTaKyBaJIbHUX LIiJINH,

110 3a0e3Ievye 3HDKEHHST PU3MKIB BUHUKHEHHS razoguHamMivaux ssu (I'I51) npu pecypcosbepeskeHHi y



3aIPOIIOHOBaHIN TEXHOJIOTIi CIIOPYAKeHHSI BUPOOOK Ha rnnbuHax noHas 1000 M. OpiHa 3 akTyalbHUX 337024
BYTiJIbHOI IPOMUCIJIOBOCTI YKpaiHy noJisirae y 6€3ne4HoMy, BUCOKOTEXHOJIOTIYHOMY Ta pecypco30epiralodomy
CIIOPYIPKEHHI ripHAYMX BUPOOOK 1711 CBOE€YACHO] MiZITOTOBKM HOBUX BUOOYBHUX [iJIbHULb B FiPHUYO-TEOJIOTIUHUAX
YMOBaAX, SIKi YCKJIa[IHEH] 4yepe3 ra3ofuHaMiuHy aKTUBHICTb BMIilyIOUMX MOPiJ] Ta BEJIUKUI T'€0CTaTUYHUI TUCK, 10
NIOB'I3aHUI 3 Be[IEHHSM FipHMYMX POOIT Ha rambuHax noHag 1000 M. Y 1boMy ceHci aHasli3 HayKOBO-TEXHIYHUX
BUJIaHb C(DOPMYBAB YSIBJIEHHS [IPO OLIbHICTb YOCKOHAJIEHHSI TEXHOJIOTI IPOBeleHHS! TiPHUYNX BUPOOOK 3
KoMbiHalli€lo BUNepeIpKalounuxX CBEPJIOBUH Ta PO3BAHTAKYBAJIbHYX IIiJIMH, 1110 MAlIOTh FOJIOBHY (QYHKILiIO
PO3BaHTaKEHHS IiPCbKOTO MACUBY 110 Tpaci BUPOOKM B yMOBAaX ra3041MHaMiuyHOi akTUBHOCTI BUCOKOHAIPY>KEHUX
BMillylouux nopif,. JJokazosa 6a3a e(peKTUBHOCTI LIbOTO CIIOCOOY PO3BAaHTAXKEHHSI KPUTUIHO HAIIPYKEHOTO
ripCbKOro MacvBy y IPUBUOIiiHIN YaCTUHI BUPOOKU I'PYHTYETHCS Ha IIO€HAHHI JBOX I'PYI [OCIIi/I>KEHb:

004K CII0BaJIbHI €KCIIEPUMEHTH MAIOTh 32 METY PO3PaxyHOK i aHasi3 HanpyxeHo-1IedopmosaHoro crany (HIC)
IIPUJIETJIOrO MACHBY 3 BUBYEHHS CTYIEHS 7 BIJIMBY TPOIIOHYEMUX TEXHIYHUX 3aXOJIiB Ha MIpoLec HOoro
PO3BaHTaKE€HHS; IIAXTHI €KCIIEPMMEHTH BUBYAIOTh PEAJIbBHUI CTaH IIPUJIETJIOrO MACUBY 32 Pi3HUX ITapaMeTpiB
TEXHOJIOTi I0r0 KOMIIJIEKCHOTO PO3BaHTaKE€HHSI i OOI'PYHTOBYIOTb iX HAMOI/bII AOLINIbHI BapiaHTH. [I7151 BUKOHAHHS
nepuoi rpynu AOCHiI>KeHb pO3pO6JIEHO aJITOPUTM LIiIECTIPSIMOBAHOTO MOLIYKY, OOIPYHTYBaHHS i BUOOPY
palioHasbHUX IapaMeTpiB KoMOiHallii pO3BaHTaXXyBaJIbHUX LIiIIMH Ta BUIIEPEIKAUNX CBEPAJIOBUH HA OCHOBI
3aCTOCYBaHHS METOly CKiHYeHHUx esiemeHTiB (MCE) mozo po3paxynky HIC macuBy HaBKOJIO BUPOOKU. 3a
OTPUMaHMMU €MI0OPaMU KOMIIOHEHT HaIlPy>K€Hb BU3HAYAIOThCS HANOI/IbII HANIPY>KEHi 30HU, SKi IOTPEOYIOTh
po3BaHTaKeHHS. CTBOPEHO METOJMYHI 3aCaiy TPOBEIEHHS 004N CIII0BATIbBHUX €KCIIEPUMEHTIB Ta OOIPYHTOBAHO
napaMeTpy reoMeXaHiYHUX MoJieJiel BifllTOBiHO 40 ripHUYOre0sIoriYyHUX YMOB 00’€KTa IOCTIiIKeHb. AJITOPUTM
aHasli3y pe3yJbTaTiB Nependadyae po3poOKy HU3KU MOZEJEN: 3 HASIBHICTIO BUTIEPEI)KAIOUMX CBEPJIOBUH Ta 0€3 HUX;
Ipu KOMOiHalil pO3BaHTaKYBaJIbHUX LIIJIMH 3 BUMIEPEIKAI0UMMU CBEPJJIOBUHAMU Ta iX OKpeMa Hisi; Ipu
CIIOPYIPKEHH] [1071b0BOI 260 I171acTOBOI BUPOOOK. Lle nasno 3Mory 6isbll 06’€KTUBHO Ta Pi3HOOIYHO BU3HAUNUTHU
CTYIIiHb BIUIMBY I1apaMeTpiB 3aIIPOIIOHOBAHOI TEXHOJIOTI Ha [IpoLjeC PO3BaHTaKE€HHs IPUBUGIITHOI YaCTUHU
KPUTAYHO HAINPY>KEHOTO ripCbKOro MacuBy. [IOPiBHSIBHUI aHAaJi3 €MI0p PO3I0LiNly OCHOBHUX KOMIIOHEHT
HaIpYy>XeHb y IPUBUOIIHIN 30Hi ripCbKOT0 MacUBY BUKOHAHUI y HU3Lli HAl61/1b1I iHPOPMATUBHUX IJIOIMH Ilepepidy
KOXKHOI ITPOCTOPOBOI reoMexaHiYHOi MOZIeJIi Ha [iyITHKaX BXe CIIoOpyIyKeHoi BUpOOKHU Ta ii Tpacu nomnepeny
IIPOXiIHULIBKOrO BU6OI0. BUBUEHI 0COBIMBOCTI pO3IIOLiNy y IPOCTOPi BEPTUKAJIbHUX Oy, TOPU3OHTAJIBHUX OX 1 0Z
KOMIIOHEHT Ta y3arajbHIOIOUOro NOKA3HMKA — iIHTEHCUBHOCTI HAalIPy>KeHb 0. BCTaHOBJIEHO BiIMiHHOCTI IapameTpiB
nosiB HIIC npu nOpiBHSHHI AeKiJIbKOX BapiaHTiB CIIOPYIKEHHS BUPOOKYU. 3arajioM MOPiBHSIbHUI aHAIi3 JOBOIUTD
eeKTUBHICTb 3aCTOCYBaHHS BUIIEPEIKal0UMX CBEPJJIOBUH 3aBIsIKU OYPiHHIO BCbOTO TPhOX OJMHUIb: HEOE3IIeYHi
30HU CKOPOYYIOTHCS Bifl 34% 10 62%. BUHMKHEHHS TaKoro e(peKTy PO3BaHTKEHHSI KPUTUYHO HAIIPY>KEHOTO
MAaCHBY IIOSICHEHO Ha NPOCTHUX JIOTIYHMX PO3PAXyHKaX YTBOPEHHS JOJATKOBUX IIJIOIVH PO3KPUTOI MOBEPXHI.
O6rpyHTOBaHI 3arajibHi I0JIOXXEHHS 00'€KTUBHOI'O Y3TO/I’KEHHSI pe3yJIbTaTiB aHaNIiTUYHUX i eKCIIEPUMEHTAJIbLHUX
IOCiKeHb, cGOPMYJIbOBaHI UIJIIXU IOOYA0BY MOPIBHAIBHOTO aHali3y iX pe3ysbTatiB. MeTOAMYHO AOBEAEHO, 110
HeMnpsIMi eKCIIepUMEHTaJIbHi IOKa3HUKU CTAHY TiPCbKOTO MACUBY MAIOTh 3B'SI30K 3 0COOIMBOCTSIMU PO3MOLITY
KoMIioHeHT rioro HJIC, a Besimkuii 06'eM BUMIpIB i JOCTATHS KiJIbKiCTb HEIIPSIMUX IIOKA3HUKIB JJa€ 3MOT'y IIPOBECTU

00'€KTHBHY OLiHKY CTYII€HS aJleKBaTHOCTI i OCTOBIpHOCTI pe3ysbTaTiB MoetoBaHHs MCE.

2. The presented dissertation is a completed scientific-research work that provides substantiation of practical
measures to solve the important scientific-technical task of identifying the patterns of changing the state of a gas-
dynamically active rock mass in the process of its de-stressing from dangerous concentrations of rock pressure by
combining the action of pre-drilled wells and de-stressing slots, thereby reducing the risks of gas-dynamic
phenomena (GDP) manifestations with resource-saving in the proposed technology during the construction of
mine workings at depths above 1000 m. One of the most pressing challenges for the Ukrainian coal industry is the
safe, high-tech and resource-saving construction of mine workings for the timely preparation of new mining sites
in mining-geological conditions that are complicated by gasdynamic activity of the host rocks and high geostatic
pressure associated with the conduct of mining operations at depths above 1000 m. In this sense, the analysis of
scientific-technical publications has formed an idea of the expediency of improving the technology of conducting



mine workings with a combination of pre-drilled wells and de-stressing slots, which have the main function of de-
stressing the rock mass along the mine working route in the conditions of gasdynamic activity of highly stressed
host rocks. The evidence base for the effectiveness of this method of de-stressing a critically stressed rock mass in
the mine working bottom-hole zone is based on a combination of two groups of studies: computational
experiments are aimed at calculating and analyzing the stress-strain state (SSS) of the adjacent mass to study the
degree of influence of the proposed technical measures on the process of its de-stressing; mine experiments study
the real state of the surrounding mass at different parameters of its complex de-stressing technology and
substantiate their most appropriate options. To perform the first group of studies, an algorithm has been
developed for targeted search, substantiation and selection of rational parameters for a combination of de-
stressing slots and pre-drilled wells based on the use of the finite element method (FEM) to calculate the SSS of
the mass surrounding the mine working. The obtained stress component curves determine the most stressed
zones requiring de-stressing. Methodological principles for conducting computational experiments have been
developed and the parameters of geomechanical models have been substantiated in accordance with the mining-
geological conditions of the research object. The algorithm for analyzing the results involves the development of a
number of models: with and without pre-drilled wells; when combining de-stressing slots with pre-drilled wells
and their separate action; when constructing field or in-seam workings. This allows to more objectively and
comprehensively determine the degree of influence of the proposed technology parameters on the process of de-
stressing the bottom-hole zone of a critically stressed rock mass. A comparative analysis of the distribution curves
of the principal stress components in the bottom-hole zone of the rock mass is performed in a number of the most
informative sectional planes of each spatial geomechanical model in the areas of the already constructed mine
working and its route ahead of the tunneling face. The peculiarities of distribution in space of vertical oy, horizontal
ox, 0z components and generalizing indicator - stress intensity o, have been studied. There are differences in the
parameters of the SSS fields when comparing several options for the construction of a mine working. In general,
the comparative analysis proves the effectiveness of the use of predrilled wells: due to drilling of only three wells,
hazardous zones are reduced from 34% to 62%. The occurrence of such an effect of de-stressing a critically
stressed mass is explained by simple logical calculations of the formation of additional stripped surface planes
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