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Pedepar:

1. Y puceprauii BUpilleHO aKTyaJbHe HayKOBE 3aBJaHHS L0J0 OOIPYHTYBaHHS CIIOCO6IB 36€peKeHHSs CTiKOCTi
BiIKQTHUX IITPEKIB IIPU pO3pOOLIi KPYTUX BYTiJIbHUX IJIACTiB HA OCHOBI PO3KPUTTSI IPUPOAHUYNX 0COOIMBOCTEN Ta
3aKOHOMIDHOCTEV r€OMEXaHIYHUX IIPOLECIB, SAKi IPOBISAIOTLCS Y BYIJIEIIOPOAHOMY MACHBI 1 iX BIIJIMBOM Ha
InedopmaliliHi BIaCTUBOCTI OXOPOHHUX CIIOPYZ, Yepe3 3MiHy IMTOMOI IOTEeHILiaIbHOI eHeprii fedopmallii, Koau npu
VIPaBJIiHHI CTAHOM IIOKPIBJIi BiOyBa€ThCS NIEPETBOPEHHS iX GopMU Ta 06'€My IIPH OJJHOYACHOMY 3POCTaHHI
SKOPCTKOCTi 6€3 BTPaTU CTIMKOCTI, 32 paxyHOK 4YOro 0OMEXKyeTbCsl KOHBEPIeHllist 61YHUX MTOPiJ, Ha KOHTYPI
IiATOTOBYMX BUPOOOK Ta 3a6€3M1€4y€eThCs iX eKCITyaTalliiHUI CTaH 10 JOBXMHI BUIMKOBOI JIinbHUL. Ines poboTtu
[oJIsITajia y BUKOPUCTAHHI IPUPOSHUYNX OCOOIMBOCTEH Ta 3aKOHOMIPHOCTE! reOMEeXaHIYHUX ITPOLIECiB, SKi

IIPOSIBJISIIOTECS Y BYIJIETIOPOZHOMY MacCHBi IIPU IOr0 PO3BAaHTAXXEHHI i 3 ypaxyBaHHIM AedopMaLiiitHux



BJIACTMBOCTE OXOPOHHUX CIIOPY{I, CIPUSIOTH 30€PESKEHHIO LiJIICHOCT] 6iYHMX IOPif, Ta CTIMKOCTI BifKaTHUX
IITPEKiB Ha BUIMKOBUX AiJIbHULISIX IIIMOOKUX BYTJIBHUX MAXT 3 KPYTUM 3aJISITaHHSIM IJIAcTiB. MeToio po6otu 6y0
OOI'PYHTYBaHHSI CIIOCOOIB 30€pEe>KEHHSI CTiMKOCTI BiJKaTHUX IITPEKiB [J1s1 3a0€3I1eYeHHs] iX eKCIUlyaTaliliHoro cTany
Ha BUIMKOBUX JiIbHULISIX Y ITIMOOKUX BYTiJIPHYX IIAXTAX 3 KDYTUM 3QJISITAHHSIM IIACTIB. Y po6OTi O6yJiv IOCTaBJIEH] i
BUPillleHi HACTYIHi 3aBJaHHS: BUKOHAHO aHasli3 JOCJiIP)KeHb CTIMKOCTI MiATOTOBYMX BUPOOOK 3 YPaxyBaHHIM
Croco6iB OXOPOHU 11J11 BUPillIEHHS 3aBAAHHS €(EKTUBHOTO Ta 6€3[1€YHOr0 BYTJI€BUA00YTKY Ha MIAXTaxX 3 KPYTUM
3aJISITAaHHSIM IJIACTiB; BUKOHAHO aHAIITUYHI Ta JIabopaTOpPHi JOCiAKEeHHSs! CTIMKOCTi 6i4HUX NOpif y
BYIJIEIIOPOZHOMY MAcCHBi /1J1s1 OOIPYHTYBAHHs CIIOCO0iB OXOPOHU BiIKaTHUX IITPEKIB, 5IKi 326€3M€4yI0Th iX
eKCIUIyaTalilHUIl CTaH; BCTAHOBJIEHO BIUIUB edOopMalLiliHUX BJIACTUBOCTEN OXOPOHHUX CIIOPY IMiArOTOBYUX
BHMPOOOK Ha CTaH 6iYHMX IIOPif, y BYTJIENIOPOJHOMY MacCUBi 17151 3a0e311e4eHHs! CTIKOCTi BiJKaTHUX IITPEKIB KPYTUX
I1JIaCTiB; BUKOHAHI HATYPHi JOCiIKEeHHS CTIMKOCTI BiIKaTHUX LITPEKIB IIPY Pi3HUX CIIOCOOAX OXOPOHU HA
BUIMKOBUX JIbHULSIX BYTiJIbHOI MIAXTH [1J1s1 OO PYHTYBAHHS CIIOCO6iB OXOPOHH, 110 3a0€3Me4yI0Th €KCIITyaTalliiHUX
CTaH BUPOOOK; pOo3p0o0bJIeHi pillleHHS], 1110 AO3BOJISIIOTh IPOTHO3YBATU CTaH IiJIrOTOBYMX BUPOOOK KPYTHUX IJIACTIB Ta
CII0COOM OXOPOHU BiIKATHUX IITPEKIB, SIKi CIIPSIMOBaHi Ha 30epeXkeHHs iX CTIMKOCTI 0 OBXKMHI BUIMKOBOI JiJIbHULL
y IMIMOOKUX BYTiIbHUX MaxTax. O6'eKTOM AOCTiIKeHHs 6y/1 TPOLeCH yIIPaBIiHHS CTAHOM MOKPIBJI y
BYIJIETIOPOZHOMY MacCHBi /1151 3a0e3e4eHHs CTIMKOCTI BiIKaTHUX WITPEKiB KPyTUX I171aCTiB. [IpeameTom
IOCTiIKeHHs OyJIM 3aKOHOMIPHOCTI 3MiHU JeopMalliliHuX BJIaCTUBOCTEN OXOPOHHUX CIIOPY], MiIFOTOBYUX
BHMPOOOK KPYTHUX IJIACTIB. Y pOOOTI BUKOPHUCTAHO KOMIIJIEKCHUI MiJIXif, 10 BKJIIOYAB: aHaJi3 i y3arajbHEHHS
BiZIOMUX OCJIiI)KE€Hb; aHaIiTU4HI Ta J1ab0paTOPHi JOCIiIpKeHHS fedOopMaLiiHUX BIACTUBOCTE! OXOPOHHUX CIIOPY/
IiAroTOBYMX BUPOOOK; MIAaXTHI iIHCTPYMEHTAJIbHI CIIOCTEpeXXeHHs 3a MpoliecoM AedopMyBaHHS OiYHUX [TOpif Ha
KOHTYPI BiIKaTHUX WITPEKIB Ta 3MiHMU iX IEPETUHY IIPU Pi3HUX CIIOCOOAX OXOPOHU IO JOBXKUHI BUIMKOBOI [iIbHUILL;
aHaJli3 Ta iHTepIpeTalilo OTPMMaHMX PE3yJIbTaTiB; METOLU T€OPii IMOBIPHOCTI Ta IJIaHYBaHHS €KCIIEPUMEHTY.
BuKOHaHi BOCIIIKEHHS CKJlajli OCHOBY PO3PO0JIEHUX TEXHIUHUX pillleHb, CIIPSIMOBAaHUX Ha 30€peXeHHs CTINKOCTI
BiIKQTHUX IITPEKIB IIpU pO3pOOLIi KPYTUX BYriibHUX IacTiB. [ligBuieHHs e(peKTUBHOCTI 3aX0/iB 1070
30€pe>KeHHs BiIKaTHUX LITPEKIB y €KCIUIyaTallitHOMY CTaHi IO OBXXMHi BUiIMKOBOI AijIbHUL, 3a6€311€e4yeThCs IPU
3aCTOCYBaHHi NiIIaTIMBUX OXOPOHHUX CIIOPY], i3 lepeBa, IOBHOTO ab0 YaCTKOBOTO 3aKJIJJAHHS BUPOOIEHOTO
npocTopy. [Ijist 36epeskeHHs eKCITyaTaliiHOTO CTaHy BifKaTHMX ITPEKIB Ha aXTax, sIKi po3po0JIsioTh IJ1aCTH
KPYyTOro NafiHHs, IPONOHYIOTHCS CIIOCOOM 0XOpOoHU BUPOOOK (ITaTeHTH YKpainu Ha kopucHy Mmogens u 2020 00142;
u 2020 04458; u 2020 02441; u 2021 00893). Pe3dynbTaT JOCIiIPKEHb BUKOPUCTAHO [IPY pO3pOo6Li peKoMeHallii
oz0 3a6e3reYeHHs CTIKOCTI BifKaTHUX MITPEKiB Ha BUIMKOBHUX HiNbHULAX BYrinbHUX WaxT AT « TopenpKByTiiisay.
HaykoBi i npakTuyHi pe3ynbTaTy po60TH BUKOPUCTaHi B HaBuasbHOMY nipoueci IBH3 «JloHelbkuil HallioHaIbHUM
TEXHIYHMI YHIBEPCUTET» IIiJ YaC BUKJIAZAHHA OUCUUILIIH «MexaHiKka ripCbKUX 1opin i MmacusiB », «OXOpoHa
ripHUYMX BUPOOOK» Ta «PO3p0o6Ka pOOBUIL KOPUCHUX KOMAJIMH Y CKJIAJHUX FPHUY0-T€0JIOTiYHUX YMOBaX»

CTyJl€eHTaM crenjianbHoCTi 184 [pHULTBO.

2. The dissertation solves the actual scientific and technical task of substantiating the methods of maintaining the
stability of rollback stretches during the development of steep coal seams on the basis of the disclosure of natural
features and laws of geomechanical processes that manifest themselves in the coal massif and their influence on
the deformation properties of protective structures due to the change in the specific potential energy of
deformation, when when managing the state of the roof, their shape and volume are transformed with a
simultaneous increase in rigidity without loss of stability, due to which the convergence of side rocks on the
contour of the preparatory works is limited and their operational condition is ensured along the length of the
excavation section. The idea of the work was to use the natural features and regularities of geomechanical
processes, which are manifested in the coal massif during its unloading and taking into account the deformation
properties of the protection structures, contribute to the preservation of the integrity of the side rocks and the
stability of the roll-back lines in the excavation sections of deep coal mines with steep strata. The purpose of the
work was to substantiate the methods of maintaining the stability of the roll-back lines, which ensure their
operational condition at excavation sites in deep coal mines with steep strata. The following tasks were set and
solved in the work: an analysis of studies of the stability of preparatory works was carried out, taking into account



the methods of protection to solve the task of effective and safe coal mining in mines with steep strata; i icono-
analytical and laboratory studies of the stability of side rocks in the coal-bearing massif to substantiate the
methods of protection of roll-back stretches that ensure their operational condition; the influence of the
deformation properties of protective structures of preparatory workings on the condition of side rocks in the coal-
bearing massif to ensure the stability of the roll-back stretches of steep formations has been determined; full-scale
studies of the stability of roll-back lines with different protection methods were carried out at the excavation sites
of the coal mine to substantiate the protection methods that ensure the operational condition of the workings;
developed solutions that allow forecasting the state of preparatory workings of steep layers and methods of
protection of roll-back stretches, which are aimed at preserving their stability along the length of the excavation
section in deep coal mines. The object of the research is the processes of managing the state of the roof in the
coal-bearing massif to ensure the stability of the rollback stretches of steep formations. The subject of the study
was the patterns of changes in the deformation properties of the protective structures of the preparatory
workings of steep formations. The work used a comprehensive approach, which included: analysis and
generalization of known research; analytical and laboratory studies of deformation properties of protective
structures of preparatory works; mine instrumental observations of the process of deformation of side rocks on
the contour of rollback stretches and changes in their cross-section with various methods of protection along the
length of the excavation section; analysis and interpretation of the obtained results; methods of probability theory
and experimental planning. The conducted research formed the basis of the developed technical solutions aimed
at preserving the stability of rollback stretches during the development of steep coal seams. Increasing the
effectiveness of measures to preserve the rolling tracks in operational condition along the length of the excavation
site is ensured by the use of flexible protective structures made of wood, full or partial laying of the created space.
In order to preserve the operational condition of roll-back shafts in mines that develop layers of a steep fall,
methods of protection of workings are proposed (Ukrainian patents for a utility model u 2020 00142; u 2020 04458;
u 2020 02441; u 2021 00893). The results of the research were used in the development of recommendations for
ensuring the stability of rollback lines in the mining areas of the coal mines of the State Enterprise
«Toretskvugillia». The scientific and practical results of the work were used in the educational process of the State
Higher Education Institute «Donetsk National Technical University» and during the teaching of disciplines to
students of disciplines « Mechanics of rocks and Massifs», «Protection of mine workings» and «Development of
mineral deposits in difficult mining and geological conditions» by students majoring in 184 Mining.
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Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. IcaenkoB Oznekcanap OsekcaHgpoBrUY

2. Oleksandr Isaienkov

KBasigikamis: . r. u., mou,., 05.15.02
InenTudikarop ORCID ID: 0000-0001-6599-178X
JoparkoBa iHdpopmamist:

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH'{HO'l' 0COOM: Jlep>kaBHMYM BUIIUI HaBYaJIbHUM 3aKJaf, "[JOHEebKU

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg, 3a €IPIIOY: 02070826

Micue3Haxoa>KeHHsI: r. [[lu6ankosa, 6y. 2, [TokpoBChbK, TTOKpOBCHKUIA p-H., 85300, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mepaanikin ApreMm Bonogyumuposud

2. Artem Merzlikin

KBasigikanis: x. 1. u., gom., 05.15.11
ImenTudikarop ORCID ID: 0000-0003-1510-1480
JonaTkoBa iHdopmaris:

IloBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: Jlep>kaBHMY BUIIUI HABYaJIbHUM 3aKJaf, "JJOHEebKU

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3HaxoaKeHHs: . [1In6aHKoBa, oyn. 2, IlokpoBschk, [TokpoBcbkuil p-H., 85300, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBume Im'a Ilo-6aTbKOBi CaxHo [Ban ['eopriitoBud
TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI CaxHo [BaH ['eopriitoBud

rOJIOBYIOYOTO Ha 3acCifiaHHi
BignoBigasibHUI 3a MiATOTOBKY Ckupga Anna €sreHiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




