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Pedepar:

1. Y nuceprauii BupimeHo akTyasbHe HAyKOBE 3aBIaHHS 1010 BAOCKOHAJIIEHHS CIIOCOGiB OXOPOHU MiJiIrOTOBYNX
BUPOOOK KPYTUX BYTiJIbHUX IIJIACTIiB y IMIMOOKUX LIaXTaX IIISIXOM BUKOPUCTAaHHS 3aKOHOMIpPHOCTE! reoMexaHiyHuX
SIBULL, 5IKi TPOSIBJISIIOTHCS [TPY PO3BAaHTAXXEHHI BYTJIEIIOPOIHOTO MAaCHBY Ta CIPUSIOTh 30€PEXXEHHIO 11i/1iCHOCTI
OXOPOHHUX CIOpPY/, BinbyBaeThcs ix Mmoaudikauis Ta 3pOCTaHHS OIIPHOCTI, 10 IPU3BOAUTH y 9aci Jo [10eTarnHoro
3MEHIIEHHs IPUPOCTY 3MillleHb 6iYHMX IOpif, Ha KOHTYPI BifKaTHUX IITPEKIB i cTabinisalii HaBaHTaXXeHHS Ha
apKOBe KpiMJI€HHS 10 NOBXUHI BUIMKOBOI AiJIbHULIi, YUM CTBOPIOIOTHCSI YMOBHU [171s1 320€3I1€4E€HHS
eKCIUIyaTaliiHOro CTaHy BUPOOOK. Inest po60oTy noJisiraja y BUKOPUCTaHHI 3aKOHOMIPHOCTE! reoMexaHiYHUX SIBUIII,

SIKi IPOSIBJISIIOTHCSI [IPY PO3BAHTAXKEHHI BYIJIEIIOPOIHOIO MACUBY i ix BIIJIMBOM Ha AedopMallifiHi IpoLecu



OXOPOHHUX CIIOPY/ 3 YpaxyBaHHIM OCOGJIMBOCTEN Nepeiadi HaBaHTaKeHHSI Ha apKOBe KPillJIeHHS MiATOTOBYMX
ripHUYMX BUPOOOK J715 3a6e3MedeHHs iX eKCIITyaTaliiHOTO CTaHy Ha BUIMKOBUX IibHUISXK Y TTIMOOKYX MIaxXTax 3
KPYTHUM 3aJIsITaHHSIM IJIACTiB. MeToo po60TU 6yJj10 BLOCKOHAJIEHHS CII0CO0iB OXOPOHY MiATOTOBYMX FPHUYMX
BMPOOOK KPYTUX BYTiJIbHUX IIJIACTIiB y IMIMOOKUX LIAaXTax i 3a6€3Me4YeHHs iX eKCIIyaTalilHOro CTaHy 10 JOBXUHI
BUIMKOBOI JIifIbHULIL. Y po60Ti 6y/11 OCTaBJIEHI i BUPilll€Hi HACTYIHI 3aBJaHHs: BUKOHAHO aHaJli3 BUBYEHOCTi NUTaHb
3a6e3rne4YeHHs! CTiIKOCTi MiATOTOBYMX BUPOOOK [1JISI BIOCKOHAJIEHHS CIIOCOGIB iX OXOPOHU Ha BUIMKOBUX JIiJIbHUIISLX
BYTIJIbHUX MIAXT 3 KPYTUM 3JISITAHHSM IJIACTiB; BUBHAYEHI YMOBU CTIMIKOCTI 6i4YHUX MOPif, y BYIJIEIOPOLHOMY
MACHBi [IpY Pi3HUX CIIOCO6AX OXOPOHU MiATOTOBYMX BUPOOOK [1JIs 3a6€3MeYEHHS iX €KCITyaTalliiHOTO CTaHy;
BHMKOHAHO J1ab0opaTopHi focimkeHHs nedopMaLiiHUX BIACTUBOCTEN OXOPOHHUX CIIOPY, MiATOTOBYMX BUPOOOK B
YMOBaX CTUCHEHHSI Ta BCTAHOBJIEHO iX BIIJIUB Ha CTIMKIiCTb 6GIYHUX IIOPif, y BYIJIENIOPOHOMY MaCUBi; BUKOHAHO
HaTYPHi JOCJIiI>KEHHS! CTIMKOCTI MiATOTOBYMX BUPOOOK KPYTUX IJIACTIB Ta BCTAHOBJIEHO OLiHKY X
€KCILJTyaTaliilHOro CTaHy 1O JAOBXWHI BUIMKOBUX JiIbHUILb; PO3PO0JIEHI ClIOCOOM OXOPOHHU MiArOTOBYMX FpHUYUX
BUPOOOK, sIKi CIIpSIMOBaHi Ha 3abe3redeHHs ix eKcIyaTaliiHoro crany. O6'€KTOM IOCiIKeHHs! 6yJiu IIpoLiecu
VIPaBJliHHS CTaHOM 0iYHUX TOPif, y ByIJIEIOPOJHOMY MacUBi 3 MiATOTOBYMMH FipHUYMMU BUpOoO6KaMmu. [IpegmeTom
IOCJIiIKEHHS OyJIM 3aKOHOMIPHOCTI 3MiHM HaIlpyK€HO-Ae(POPMOBAHOr0O CTaHy 6iYHUX NOPif Ta OXOPOHHUX CIIOPYZ,
y BYIJIEIIOPOJHOMY MacCUBi 3 MiATOTOBYMMU TipHUIMMU BUPOOKaMU. Y poOOTi BUKOPHUCTAHO KOMILJIEKCHUH MifIXiT,
1110 BKJIIOYAE: aHaJli3 BiJOMUX JOCJIIPKEHb Ta iX y3arajJbHEHHS; aHaJIITUYHI Ta J1abopaTOpHi JOCTiAKeHHSs CTiMKOCTi
6iyHMX Nopif Ta AedOopMaLifHUX BJIACTUBOCTEN OXOPOHHUX CIIOPYZ, i rOTOBYMX BUPOOOK; MIAXTHI
iHCTpyMEHTAaJIbHI CIIOCTEPEXKEHHSI 32 CTIMKICTIO MiATOTOBYMX BUPOOOK KPYTHUX IJIACTIB IPY Pi3HUX CIIOCO6AX
OXOPOHHU IO OBXXMHI BUIMKOBOI JiJIbHULLi; aHAJIi3 Ta iHTePIPETALil0 OTPUMAHUX PE3YJIbTATiB; METOIU TEOPii
IIPY’KHOCTI, KJIACUYHOI MEXaHIiK/ Ta TeOMEXaHIK! i IJIaHyBaHHA €KCIIEPUMEHTIB. OTpHUMaJIu MOJAJIBLIIOTO PO3BUTKY
IOCJIiIKEeHHS 3aKOHOMIpPHOCTEN e(OPMYBaHHS OXOPOHHUX CIOPYZ, i rOTOBUMX IiPHUYUX BUPOOOK, SIKi
D03BOJIIIOTh CTBEPIKYBATH, IO iX €KCIIyaTallilHMI CTaH IPY Pi3HMX CIIOCO6AX OXOPOHU Y TTIMOOKUX BYTiIbHUX
IIaxTax 3 KPyTUM 3aJISITaHHSIM IVIACTIB, IOCSTAEThCS 32 PaxyHOK 30€peskeHHs! 1iyliCHOCTI 6i4YHUX IOpif y
BHMPOOJIEHOMY ITPOCTOPi BUIMKOBUX IiIbHUIIb, KOJIU [IPY PO3BAHTAXXEHHI BYIJIEIIOPOJHOIO MAaCUBY BiflOyBa€ThCS
Moaudikalist HAOITPEKOBUX KOHCTPYKLi Ta 3pOCTaHHSI iX >KOPCTKOCTI TPy 3a6e3Me4eHHi HeCy40i 31aTHOCTI.
ExcriepuMeHTasbHO OOIPYHTOBAHO, 1110 IIpY i 30BHIIIHBOI CTUCKAKYO0i CUJIM Ta BifHOCHOI Aedopmatii (??)
OXOPOHHUX CIIOPY/L, 0 IIeBHOI rpaHny4Hoi Mexi (0,1<??<0,6), BindyBaeTbcs ix Mogu@ikalis 3a paxyHOK 3MiHA
MIATOMOI ITOTEHLIAJIbHOI €HEePTii, 1110 PU3BOAUTD 4O 3POCTAHHS X OIMIPHOCTI IIPY OAHOYACHOMY [1€PETBOPEHHI
dbopmu Ta 06'eMy, KOJIY ITPU 3aCTOCYBAHHI MiAAATINBUX OXOPOHHUX CIIOPYA y Mekax 0<??<0,2 BinbyBaeTbCst
3MEHIIEHHS >KOPCTKOCTI, a IOTiM ii 3pocTaHHi y 1,5-2 pa3u npu 3HaueHHsx 0,4<??<0,6, 32 paXyHOK 40ro
CTBOPIOIOTBCSI YMOBU 30€PEXXEHHS LIiIICHOCTI 6i4HUX MOPif, Ta SKOPCTKUX OXOPOHHUX CIIOPY/I, KOJIA Y MeXaX 3MiHU
BimHOCHOI gedopmauii 0<??<0,1 onipHiCTb KOHCTPYKLii TUMYaCOBO 3POCTAE, IiCJIs YOTO BiIOyBaeThCA iX
PYVHYBaHHS i 3MEHIIEHHs] TPMMKOCTI, B pe3yJIbTaTi Yoro Bifi0yBaloThCsl 0OBajIeHHs 6iYHUX IOPiZ, a CTaH

IiATOTOBYMX BUPOOOK MOTipHIyEThCSI.

2. The dissertation solves the urgent scientific and technical task of improving the methods of protecting the
preparatory workings of steep coal seams in deep mines by using the laws of geomechanical phenomena that
manifest themselves during the unloading of the coal-bearing massif and contribute to the preservation of the
integrity of the roof in the created space, when managing its condition in the process of deformation of flexible
protective structures, their modification and increase in resistance takes place, which leads over time to a gradual
decrease in the increase in lateral rock displacements on the contour of the rollback stretches and stabilization of
the load on the arch support along the length of the excavation section, which creates conditions for ensuring the
operational condition of the workings. The idea of the work was to perform the regularities of geomechanical
phenomena that appear during the unloading of the coal massif and their influence on the deformation processes
in the coal massif, taking into account the characteristics of the load transfer to the arch fastening of the
preparatory mine workings to ensure the operational condition of the mining areas in deep mines with steep
seams. The aim of the work was to improve the methods of protection of the preparatory mine workings of steep
coal seams in deep mines, to ensure their operational condition along the length of the excavation section. The



following tasks were set and solved in the work: an analysis of the study of the issues of ensuring the stability of
preparatory workings for improving the methods of their protection in the excavation areas of coal mines with a
steep occurrence of layers was performed; determined conditions of stability of side rocks in the coal massif with
various methods of protection of preparatory works to ensure their operational condition; laboratory studies of
the deformation properties of protective structures of preparatory workings under compression conditions were
performed and their influence on the stability of side rocks in the coal massif was determined; full-scale studies of
the stability of preparatory workings of steep formations were performed and an assessment of their operational
condition along the length of excavation sections was established; developed methods of protection of preparatory
mine workings, which are aimed at ensuring their operational condition. The object of the study was the processes
of managing the state of side rocks in a coal massif with preparatory mining. The subject of the study was the
patterns of changes in the stress-strain state of side rocks and protective structures in a coal-bearing matrix with
preparatory mining operations. The work uses a complex approach, which includes: analysis of known studies and
their generalization; analytical and laboratory studies of the stability of side rocks and deformation properties of
protective structures of preparatory works; mine instrumental observations of the stability of preparatory
workings of steep layers with different methods of protection along the length of the excavation section; analysis
and interpretation of the obtained results; methods of theory of elasticity, classical mechanics and geomechanics
and planning of experiments. We received further development of the study of the patterns of deformation of
protective structures of preparatory mine workings, which allow us to assert that their operational condition with
various methods of protection in deep coal mines with steep seams is achieved due to the preservation of the
integrity of the side rocks in the produced space of the excavation sections, when during the unloading of coal-
bearing of the massif, there is a modification of superstructures and an increase in their stiffness while ensuring
the load-bearing capacity. It is experimentally substantiated that under the action of external compressive force
and relative deformation (??) of protective structures up to a certain limit (0,1<??<0,6), their modification occurs
due to a change in specific potential energy, which leads to an increase in their resistance at the simultaneous
transformation of shape and volume, when when using flexible protective structures y within the limits of
0<??<0,2, there is a decrease in stiffness, and then its increase by 1,5-2 times at values of 0,4<??<0,6, due to which
creates conditions for preserving the integrity of side rocks and rigid protective structures, when within the limits
of the change in relative deformation 0<??<0,1, the resistance of the structure temporarily increases, after which
their destruction and strength decrease occur, as a result of which the side rocks collapse, and the state of
preparatory the product deteriorates.
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HanionanbHoi akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 05411357

Micue3HaxoaKeHHS: ByJ1. Cim¢eponosnbceka, 6yz. 2-a, [JHinpo, JHinpoBcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Coepa ynpaBiiHHS: HaujoHanbHa akazemist HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IcaenkoB Osnekcanap OsekcaHgpoBuY

2. Oleksandr Isaienkov

KBasigikamis: . r. u., gou., 05.15.02
InenTudgikarop ORCID ID: 0000-0001-6599-178X
JoparkoBa iHdpopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: JlepKaBHMI BUIMI HABYAIbHUIA 3aKIaz, "[JOHELbKUIA

HalliOHAJILHUY TEXHIYHUH yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3Haxoa>KeHHSI: r. [[lu6ankosa, 6. 2, [ToKpoBChbK, TTOKPOBCHKMIA p-H., 85300, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Mepanikin Aprem Bonogyumuposud

2. Artem Merzlikin

KBasigikanis: k. t. u., o, 05.15.11
InenTudgikarop ORCID ID: 0000-0003-1510-1480

JoaparkoBa iHdpopmawnist: http://dx.doi.org/10.25673 /101934;
https: / /www.scopus.com /authid /detail.uri?authorld=57202762091,;
https:/ /www.webofscience.com /wos /author /record /B-5281-2019

IloBHe HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi 0COOM: Jlep>kaBHUY BUIIMI HaBYaJIbHUM 3aKiaf, "JJoHebKun

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"
Kopg 3a €IPIIOY: 02070826
Micue3HaxoaKeHH: 1. [llu6aHKoBsa, oyz. 2, IlokpoBcek, [TokpoBebkuii p-H., 85300, Ykpaina

dopma BiracHOCTI: /lepxasHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacwue IpizBume Im's [1o-6aTbKOBI Kinko Onekcausp Epnecrosuy
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Kinko Onekcausp Eprnecrosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Ckuppa Anna €BreHiiBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




