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1. TlpencraByiena fuceprallis € 3aKiHU€HO0 HayKOBO-0CJiTHOIO pOOOTOI0, sIKa MICTUTh HAyKOBE OOI PYHTYBaHHS
[IPaKTUYHUX 3aXO/iB 100 BUPILIEHHS BaXKJIMBOI HAYKOBO-TEXHIYHOI 3a/1a4i BCTAHOBJIEHHS 3aKOHOMIPHOCTEN 3MiHU
CTaHy ra3oiMHaMiqYHO aKTMBHOTO TipChKOTO MAaCHUBY B MIPOLECi 10T0 pO3BaHTa)KE€HHS Bif, HEOE3MEeYHUX
KOHIIEHTPALli# FipChKOTO TUCKY IIJIIXOM MOENHAHHS [ii BUNIEpEeIKAlouMX CBEPIJIOBYH i pO3BaHTAKyBaJIbHUX LIiJINH,
110 3a0e3Ievye 3HIKEHHS PU3HKIB BUHUKHEHHs razofuHamMiuHux ssu (I'I51) npu pecypcosbepeskenHi y
3aIPOIIOHOBAHIN TEXHOJIOTII CIIOPYI)KEHHS BUPOOOK Ha rinbuHax noHaf 1000 m. OpnHa 3 akTyalbHUX 3a7a4
BYTiJIbHOI IIPOMUCJIOBOCTI YKpaiHu mnosisirae y 6e3re4yHomMy, BUCOKOTEXHOJIOTIYHOMY Ta pecypco3bepiraioyomy

CIIOPYIPKEHH] ripHUYMX BUPOOOK [1J11 CBOE€YACHO] MiZITOTOBKM HOBUX BUOOYBHUX [AiJIbHULD B TiPHUYO-TEOJIOTIYHUAX



YMOBAx, SIKi yCKJIaZHEH] Yepes ra3ogMHaMiyHy aKTUBHICTb BMIilllyIOYMX I1OPif, Ta BEJIMKUI T€0CTaTUYHUMI TUCK, 110
[IOB'sI3aHUH 3 BeJ,€HHSIM ripHUYUX po6iT Ha raubunHax noxHasn 1000 M. Y 11poMy CeHCi aHasli3 HayKOBO-TEXHIYHUX
BUJaHb C(POPMYBAB YSIBJIEHHS I1PO [OLiIbHICTb YJOCKOHAJIEHHS TEXHOJIOTII IPOBeleHHSs TiPHUYMX BUPOOOK 3
KoMOiHalli€l0 BUNEePeIPKAI0YMX CBEPJIOBUH Ta PO3BAHTAXYBAJIbHYX IIiJIMH, IO MAIOTh FOJIOBHY (PYHKILiIO
PO3BaHTAKEHHS IiPCbKOTO MACUBY 110 Tpaci BUPOOKM B yMOBAaX ra304MHaMiuyHOi akTUBHOCTI BUCOKOHAIPY>KEHUX
BMillylouux nopif,. JJokazopa 6a3a e(peKTUBHOCTI LIbOTO CIIOCO0Y PO3BaHTAXKEHHSI KpUTUYHO HAIIPYKEHOTO
ripCbKOro MacUBY y IPUBUOIIiHIN YaCTUHI BUPOOKU I'PYHTYETHCS HA IIO€HAHHI JBOX I'PYI JOCIIi/I>)KEHb:
004YMCIIIOBAIbHI EKCIIEPUMEHTU MAIOTh 32 METY PO3PaxyHOK i aHami3 HanpyxeHo-aedopmosaHoro crany (H/IC)
MIPUJIETIIOTO MAaCUBY 3 BUBYEHHS CTYIEHS 7 BIUIUBY IPONIOHYEMUX TEXHIYHUX 3aXO0/iB Ha IIPOLEC HOTO
PO3BaHTaKEHHS; IIAXTHI €KCIIEPMMEHTY BUBYAIOTh PEAJIBHUI CTaH IIPUJIETJIOrO MACUBY 3a Pi3HUX I1apaMeTpiB
TEXHOJIOTiI I0r0 KOMIIJIEKCHOTO PO3BAaHTAKEHHS i OOI'PYHTOBYIOTH iX HAMOI/IbII AOLINbHI BapiaHTy. [I7151 BAKOHAHHS
NepIIoi PNy JOCJiIKEHb PO3POOJIEHO aJITOPUTM 1L1iJI€CIIPSIMOBAHOTO MOLIYKY, OOIPYHTYBAaHHSI i BUGOPY
pauioHasbHUX IapaMeTpiB KOMOiHallii pO3BaHTaXXyBaIbHUX LIiIIMH Ta BUIIEPEIKAUUX CBEPAJIOBUH HAa OCHOBI
3aCTOCYBaHHS MeTOJly CKiHueHHUX enieMeHTiB (MCE) mozo po3paxyHky HJIC macuBy HaBKOJIO BUPOOKM. 3a
OTPMMAaHUMU €MI0PAaMU KOMIIOHEHT HANIPY>K€Hb BU3HAYAIOThCSI HAlO1/Ib1I HANPyKEeHi 30HH, IKi IOTPEOYIOTh
po3BaHTaKeHHs. CTBOPEHO METOINMYHI 3acaiyl IPOBeIeHHSI OOUNCIIOBAILHUX €KCIIEPUMEHTIB Ta OOIPYHTOBAHO
IapaMeTpy reOMeXaHiYHUX MoJieJiel BifllTOBiAHO 40 ripHUYOreosIoriYyHNX YMOB 00’eKTa IOCTiI>KEeHb. AJITOPUTM
aHaJli3y pe3yJbTaTiB Nependadyae po3poOKy HU3KU MOZEJIEN: 3 HASIBHICTIO BUIIEPEI)KAIOUMX CBEPJIOBUH Ta 0€3 HUX;
Ipyu KOMOGiHalii po3BaHTaXyBa/lIbHUX LIIMH 3 BUIIEPEIPKAIOUMMU CBEPIJIOBUHAMU Ta iX OKpeMa [1isl; Ipu
CIIOPYIPKEHH] [101b0BOi 260 I171acTOBOI BUPOOOK. Lle nasno 3Mory 6isiblll 06’€KTUBHO Ta Pi3HOOIYHO BU3HAUNUTHU
CTYIIiHb BIUIMBY I1apaMeTPiB 3aIIPOIIOHOBAHOI TEXHOJIOTII Ha [IpOLeC PO3BAaHTAKEHHS IPUBUGIIHOI YaCTUHU
KPUTHAYHO HAIMPY>KEHOTO TipCbKOro MacuBy. [IOPiBHSIBHUI aHAJIi3 €MI0P PO3INOLiNTy OCHOBHUX KOMIIOHEHT
HaIpYyXeHb Y NPUBUOIIHIN 30HI ripCbKOro MacuBy BUKOHAHUI Y HU3L HANOiIbII iHPOPMATHUBHUX IIJIOMH IIepepizy
KOXKHOI ITPOCTOPOBOi reoMeXaHiYHOi MO/ZIeJIi Ha [IiyITHKaX BXe CIIOpYIyKeHoi BUpOoOKHU Ta ii Tpacu nomnepeny
IIPOXiIHULIBKOTO BU6OI0. BUBUEHI 0COGIMBOCTI pO3IOAiNy y IPOCTOPi BEPTUKAJIbHUX Oy, TOPU3OHTAJIBHUX OX 1 0Z
KOMIIOHEHT Ta y3arajbHIOIYOro NOKa3HMKa — iIHTEHCUBHOCTI HAIIPY>KeHb O. BCTaHOBJIEHO BiAMIHHOCTI ITapaMmeTpiB
nos1is HJIC npu NOpiBHSHHI AeKibKOX BapiaHTiB CIIOPYIKEHHS BUPOOKU. 3arajioM MOPiBHAIbHUI aHai3 JOBOIUTD
e(EeKTUBHICTb 3aCTOCYBaHHS BUIIEPEIKAI0YMX CBEPJJIOBUH 3aBIsIKU OYPiHHIO BCbOTO TPbOX OJMHUIb: HEOE3IIEUHi
30HU CKOPOYYIOTBCS Bifl 34% 10 62%. BUHMKHEHHS TaKOro e(eKTy PO3BAHTKEHHSI KPDUTUYHO HAIIPY>KEHOTO
MAacCHBY NOSICHEHO Ha MIPOCTUX JIOTIYHUX PO3PaxyHKaX YTBOPEHHS JOMATKOBUX [JIOMIUH PO3KPUTOI TOBEPXHi.
O6rpyHTOBaHiI 3arajibHi I0JIOXKEHHS 00'€KTUBHOIO Y3TOJ’KEHHSI pe3yJIbTaTiB aHalIiTUYHUX i €KCIIEPUMEHTAJIbHUX
IOCiaXeHb, CGOPMYJIbOBaHI MIJIIXU IOOYAOBY MOPIBHAIBHOTO aHaJi3y iX pe3ysibTatiB. MeTOOMYHO AOBEAEHO, 110
HeMNpsiMi eKCIIepPUMEHTAaJIbHI IOKa3HUKU CTaHY TiPCbKOTO MACUBY MAIOTh 3B'SI30K 3 0COOIMBOCTSIMU PO3MOIITY
KoMItoHeHT foro HJIC, a Besimkuii 06'eM BUMIpIB i JOCTATHS KiJIbKiCTb HENIPSIMUX II0KA3HUKIB JJa€ 3MOr'y IIPOBECTU

00'€KTHBHY OLiHKY CTYII€HSI aJIeKBaTHOCTI i OCTOBIpHOCTI pe3ysbTaTiB MogetoBaHHs 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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