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Pedepar:

1. lucepTaliiio pUCBsYEHO MiJBUIIEHHIO CTIMKOCTI IapyBaTOr0 MacCUBY HAaBKOJIO MiATOTOBYOi BUPOOKHU Y
craboMmeTamopdizoBaHux opojax 3axigHoro JoHOACY i3 3aCTOCYBaHHSIM apOYHOTO BYIJIEIJIACTUYHOTO KPilJIeHHS.
CrabinbHICTh (PYHKLIOHYBAHHS BYTiBHOI IIAXTH 3aJI€KUTh Bif] CTIMKOCTI IipHUYMX BUPOOOK, Ce€pe]l SIKUX TUIOBI
MeTaJsIeBi apOYHi KpilyleHHs 1epebyBaloTh Yy HEHAJIEXKHOMY CTaHi eKCIlyaTallii. AHasIi3 ByriJibHOI IPOMHUCIOBOCTI
Ykpainu rnokasye, 110 KpinjieHHs TipHU4YUX BUPOOOK NOTPEOYIOTh KOMIIJIEKCHOI MOJIEpHi3allii MIIXoM
3aCTOCYBaHHSIM HOBMX BUJIiB MaTepialis, Ki OyAyTb MillHi, THy4Ki Ta JIerki. BpaxoByrouu Taki 06CTaBUHH, IpobGIema
CTIMKOCTi ripHNYMX BUPOOOK € aKTyaJIbHOIO Ta NOTpebye HOBUX iHHOBALIHUX pillleHb. Y (PyHAaMEHTaIbHUX

IOCJIiI)KeHHSIX IIPEICTaBHUKIB 3apyOi’KHUX Ta BITYM3HSIHMX HAYKOBUX IIKiJl BCTAHOBJIEHO, 1O 17151 €(peKTUBHOI



pO6OTH OYMCHUX BUOOIB HEOOXiITHO 3MEHIIYBATU METAJIOEMHICTD KPiIlJIeHb, TaK sIK HOBi MaTepianu 6yayTh
[IPOCTIIMMU Y MOHTaXi Ta 6e3MeyHIiluMy 17151 HUX. Y 3B'SI13KY 3 [IUM 10 OCHOBHMX 3aBJlaHb AUCEPTALiiHOTO
IOCIIiIPKEHHS BiTHECEHO: PO3KPUTTS MEXaHi3Ma B3a€MO/Iii apOYHOr0 BYIJIEIJIACTUYHOIO KPIIlJIEHHS 3 IapyBaTUM
MAaCHBOM Ta BCTAaHOBJIEHHS 3aKOHOMIPHOCTI PO30/1isly iHTEHCUBHOCTI HAaIIPY>KE€Hb [1JIs1 BCTAHOBJIEHHS
paLioHaJIbHUX NTapaMETPIB KpimnjieHHs. Pe3yIbTaTy TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCIIIIKEHDb NIPOLIECIB
HEpiBHOMIPHOTO pO3IIOJily TUCKY HaBKOJIO BUPOOKHU JAI0Th 3MOTY IIPOTHO3yBaTH Hebe3leuHi 30HU IIPU BeeHHi
OUYMCHUX POOIT. 3a pe3ysibTaTaMU JOCJiI)KEeHb BCTAHOBJIEHO, 1110 ApOYHi MeTaseBi KpillJIeHHS IOTPEOYIOTh
BIOCKOHAJIEHHS LIJIIXOM 3aCTOCYBaHHS HOBUX BUJIiB KPiIlJIeHb. Y POOOTI MPOBELEHUI aHAJIi3 OCHOBHUX BUIiB
KOMITO3UTHUX MaTepiaiB 3 ypaxyBaHHAM iX (i3UKO-MeXaHIYHUX BIACTUBOCTEH, KU [10Ka3aB, 110 AJ1s1 KOHCTPYKIi
KpIiIJIeHHsI [1pY BeJleHHI OUNCHUX POOIT Y CKIaAHUX YMOBaX BUAOOYTKY KPalllUM € BYIJIEIJIACTUK. 3a JOIIOMOr 00
IporpamMHoro npognykry SolidWorks, y po6oTi mpoaHai3oBaHUI xapakTep pO3NOiay TUCKY HaBKOJIO MiATOTOBYO]
BUPOOKU Ta CHOPMOBaHi pe3ysbTaT JOCiIPKEHHS HAlIpY>KeHO-4,e()OPMOBAHOT0O CTaHy IIAPyBaTOr0 MACUBY Yy
B3a€MOii 3 BYIJleIJIaCTUYHUMU KPIIlJIeHHSIMU Pi3HUX GOpM IIepeTrHy B yMmoBax 3axigHoro JJoHb6acy B
crabomeramopdizoBaHux nopopax. Takox, 6yB IpoBeAEHUI aHaJi3 MATEMAaTUYHOTIO Ta J1Jab0paTOPHOroO
IOOCJIiIKEHHS 1711 BU3HAUYEHHS 30H HEPIBHOMIDHOTO HaIIPY>KEHHS1 HAaBKOJIO BUPOOKM Ta 3MiLIHEHHS [IapyBaTOro
MAacCHUBY LIJISIXOM 3aCTOCYBaHHS aPOYHOIO BYTJIEIVIACTUYHOTO KpinseHHs. [lIn9xoM MO enoBaHHS B3aeMOZii
IIapyBaTOro MacKBY Ta ApOYHMX BYIJIEIJIACTUYHUX KPillJieHb 6YJIM OGIPYHTOBAaHI HOBi ClIOCOOM 3HUKEHHS
HEpiBHOMIPHOTI'O THCKY HaBKOJIO TipHUYO0i BUPOOKY Y IOCII)KYBaHUX YMOBaX. BaXKjIMBOIO CKJIaI0BOIO
IOCTOBIPHOCTEY OTPUMAHUX Pe3yJIbTaTiB € IIPOBeAEHHs J1ab0PaTOPHUX NOCIiIKeHb. 3asia4a 1oJjsarana y
niATBEpAKEHHI KOPEKTHOCTI MaTeMaTUYHOTO MOJEJIIOBAHHS 17151 BUOOPY pallioHaJIbHUX ITapaMeTpiB KPilJIeHHS [J1s

€KBiBaJIEHTHOI MOJI€JIi 3 MIJIaCTHUKIB.

2. The dissertation is devoted to increasing the stability of the layered massif around the preparatory workings in
the weakly metamorphosed rocks of the Western Donbas using arched carbon-fibre support. The stability of a coal
mine depends on the stability of mine workings, among which typical metal arch supports are in an inadequate
state of operation. An analysis of the Ukrainian coal industry shows that the roof supports require a
comprehensive modernisation by using new types of materials that are strong, flexible and lightweight. Given
these circumstances, the problem of mine stability is urgent and requires new innovative solutions. In fundamental
studies by representatives of foreign and domestic scientific schools, it was established that for the efficient
operation of the working faces, it is necessary to reduce the metal consumption of the supports, since new
materials will be easier to install and safer for them. In this regard, the main objectives of the dissertation study
include: disclosure of the mechanism of interaction between the arched carbon fibre support and the layered
massif and establishment of the regularity of stress intensity distribution to establish rational support parameters.
The results of theoretical and experimental studies of the processes of uneven pressure distribution around the
workings make it possible to predict hazardous areas during the cleaning operations. The research has shown that
arched metal supports need to be improved by using new types of supports. The paper analyses the main types of
composite materials with regard to their physical and mechanical properties, which shows that carbon fibre is the
most suitable material for the construction of a support during cleaning operations in difficult mining conditions.
Using the SolidWorks software, the paper analyses the nature of pressure distribution around the preparatory
workings and presents the results of the study of the stress-strain state of a layered massif in interaction with
carbon fibre supports of various cross-sectional shapes in the Western Donbas in weakly metamorphosed rocks. In
addition, the mathematical and laboratory studies were analysed to determine the zones of uneven stress around
the working face and to strengthen the layered massif by using arched carbon-fibre support. By modelling the
interaction of a layered massif and arched carbon fibre supports, new ways to reduce uneven pressure around the
mine workings under the studied conditions were substantiated. Laboratory tests are an important component of
the reliability of the results obtained. The task was to confirm the correctness of mathematical modelling to select
rational support parameters for an equivalent plastic model. The laboratory method of studying geomechanical
processes made it possible to fully reflect the process of massive displacements and make measurements that are
difficult to obtain using analytical methods or observations in mine conditions. The resulting mathematical and



physical models made it possible to study the processes with a certain degree of simplification.
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