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Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHAa BUPIlIEHHIO aKTyaJIbHOI [JIs1 BYIJ1efoO0yBHOI ranysi HayKoBO-TexHiyHoi 3amayi
OOI'PYHTYBaHHSI palliOHaJbHUX NTAapaMEeTPiB KPilJIEHHS i3 KOMIIO3UTHUX MaTepiasliB [J1s FipHAYUX BUPOOOK
BYTiJIbHUX MIAXT, IO PO3TAIlOBaHi Ha rnnbuHax nonan 1000 meTpis, sika BUpillleHa MIJIIXOM BUKOPHCTAaHHS
BUSIBJIEHMX 3aKOHOMiPHOCTEH 3MiHM HalPy>K€HO-1e(POPMOBAHOTO CTaHy BYIJIEBMiCHOTO MaCHUBY, IIapaMeTpiB
HaBaHTa)K€HHS IipCbKUX MOPif, Ha KPillJIeHHS MiirOTOBYMX BUPOOOK. [I7151 BUpillIEHHS IOCTaBJIEHUX Y POOOTI 3aBJlaHb
BMKOHAHO aHAaJli3 BUKOPMCTaHHS KOMIIO3UTHUX MaTepialiB y pi3HUX raay3sax IPOMHUCIIOBOCTI. 3a 10T0
pesyJIbTaTaMy BCTAHOBJIEHO, 1O Kpallleé BUKOPMCTOBYBAaTH KOMIIO3UTHI MaTepianiy Ha OCHOBI BYIJIEIIJIACTUYHUX

BOJIOKOH. [TpoaHasizoBaHO MOXJIMBOCTiI BUKOPUCTAHHS BYIJIEIIJIACTUKIB Y €JIeMEeHTax KPiIlJIeHHsI IipHUYMX BUPOOOK.



di3uKo-MexaHiuHi BIaCTUBOCTI KOMIIO3UTIB BiPi3HSIIOTHCS Bifl METAZIEBUX TUM, 110 T'YCTHHA BYIJIEIJIACTUKY
ckiagae 1500 kr/m3, B TOH 3Ke 4ac SIK TYCTUHA MeTasly CTaHOBUTH 7750 Kr/M3. 3 11bOr0 MO>KHA 3pOOUTU BUCHOBOK,
1110 JaHU iHHOBaLiNHMIT MaTepiasn 6ye B 5 pasis jiermum 3a crajb. Ha nifgcrasi cyyacHUX BUMOT 10 KOHCTPYKLiH
KpIIJIeHHs FipHUYMX BUPOOOK PO3POOJIEHO [Bi MOJeJli KPIillJIEHHS i3 KOMIIO3UTHUX MaTepiasliB: apouHe MifaaTinBe
KpiIJIEHHS [IOCTIMHOTO Iepepisy Ta apoyHe KPilJIEHHS 3MIHHOTO Nepepidy. IHHOBaLiHe KPiNJIeHHs J03BOJIUTD
301IBIIMTY TEMIIU IPOBEIEHHS TiPHUYUX BUPOOOK, 3MEHIINTD TPYLOMICTKICTh POOIT, 110 BUKOHYIOTHCS Ta
NiABUIIMTE 6€3MeKy Mpalli laxTapiB 3 IPUCKOPEHHSIM POOOTU 3MiHM. [lJ1s1 BUKOHAHHSI 064K CIII0BAIBHOTO
€KCIIEpUMEHTY PO3PO06JIEHO METOAMKY IIPOBELEHHS OOUMCIIOBAJIBHOTO €KCIIEPUMEHTY 3 OO PYHTYBaHHSI B3a€MOIil
KOMIIO3UTHOTO KPiIlJIEHHS 3 TiPCbKUM MacUBOM. MeTOJIMKOIO IPOBEAECHHS €KCIIEPMMEHTY Nepeoayanacs nodynosa
MOJeJli ByTJIeBMiCHOT'O MacUBY Ta KOMIIO3BUTHOIO KpirnieHHs. Ha 6a3i mporpaMHoi CUCTEMHU CKiHYEHHO-
€JIEMEHTHOTO aHaii3y ANSYS npoBeieHO Cepilo 009MCIII0BAIbHUX €KCIIEPMMEHTIB Y IIPY>KHIN Ta NPYKHO-
IIJIACTUYHI [TOCTaHOBLi 3 IIOAAHHAM PeabHOI KAPTUHY HAIIPYKEHHA Y KOMIIO3UTHOMY KpiIlJIeHH]. Y pe3ynbTati
004U CII0BATIBHOTO €KCIIEPUMEHTY OTPUMAaHO 110J1s1 PO3IIOJiTy KOHLIEHTPALliil iHTEHCUBHOCTI HAaIIPYXeHb Y
ripCbKOMY MaCHBi Ta KOMIIO3UTHOMY KPIiIlJIEHHI 32 Pi3HUX NpHUYO-TE€O0JIOTIYHUX YMOB Ta Pi3HOMY I€pepisi
KOMIIO3UTHOTO KpIIlJIEHHS, 10 3BOAUTLCS y BUPOOJIIEHOMY IIPOCTOPI. AHAJI3 PO3PAaxyHKOBUX JAHUX I10KA3aB, 10
IIpH 36iJIbII€HH] ITepepi3y KOMIIO3UTHOTO KPIIlJIeHHS 3HAYHO 3HIKYIOTHCS SIK A0COIOTHI 3HAYE€HHSI MaKCUMYyMIB
HaIpyXeHb, TaK i 06J1acTi ix NOMmMpPeHHs], NiABUILY€ETbCS CTIMKICTh MOPOJHUX IAPiB HAABYTiIbHOI TOBL] 3
3HIDKEHHSIM HaBaHTQKEHHSI Ha KPIMUJIbHY CUCTEMY BUIMKOBOI BUPOOKU. Bu3Hau€eHO, o nepepi3 KOMIO3UTHOIO
KpiIJIeHHs 3MiHIOETBCS 32 CTETIEHEBOIO 3aJIe>KHICTIO Bifl CIiBBiIHOLIEHHS ITIMOVHY IPOBeieHHs Bupobku H ta
CEepEeIHbOrO PO3PAXYHKOBOTO OIOPY HAa CTUCKAaHHA R ripcbkux nopig,. Lle mo3Bosisie IpOrHo3yBaTH CTiMKUI CTaH
BHMPOOKU IIPOTSITOM YChOTO TepMiHy ii excrisyaratlii. BctaHOBJIE€HO, 1110 HAaBaHTA>XXKEHHST HA KOMIIO3UTHE KPiIJIeHHS
IiAroToBYOi BUPOOKY, 3HAXOUTHCS B IIPSIMO NPONOPLiIHINA cTeneHeBill 3aneXXHOCTi Big napameTrpa H/R i o6epHeHo
IIPOTIOPLIMHO Iepepisy KOMIIO3UTHOrO KpirieHHs. Lle 3abesneyye Bubip napameTpiB CUCTEMU KOMIIO3UTHOTO

KpiIJieHHs 3i 3BHU)KEHOI0 MaTepialoMiCTKICTIO 6e3 MOTipIIeHHs CTiliKOCTi BUPDOOKM.

2. The dissertation is devoted to solving the scientific and technical problem relevant for the scientific and
technical field to create rational fastening parameters of mixed materials for mining coal mines found at depths of
more than 1000 meters, which is determined using certain patterns of superimposed-deformed state of
carbohydrate mass on fastening of preparatory products. To solve the tasks set in the work, an analysis of the use
of composite materials in various industries was performed. It has been established that it is better to use
composite materials based on carbon fiber. The possibilities of using carbon plastics in the elements of fastening of
mining products are analyzed. The physical and mechanical properties of composites differ from those of metal in
that the density of carbon fiber is 1500 kg /m3, while the density of metal is 7750 kg/m3. From this we can
conclude that this innovative material will be 5 times lighter than steel. On the basis of modern requirements for
the constructions of fastening of mine workings, two models of fastening made of composite materials have been
developed: an arched flexible fastening of a constant section and an arched fastening of a variable crosssection.
The innovative fastening will allow to increase the pace of mining operations, reduce the labor intensity of the
work being performed and increase the safety of the miners by speeding up the work of the shift. To conduct a
computational experiment, a methodology for conducting a computational experiment was developed to
substantiate the interaction of composite fasteners with a rock massif. The method of conducting the experiment
involved the construction of a model of the carbon-containing massif around the bench and the prefabricated
stretch in the SolidWorks program. On the basis of the finite element analysis software ANSYS, a series of
computational experiments was conducted in an elastic-plastic setting with a presentation of the real picture of
stress in the "array - composite fastener” system. As a result of the computational experiment, distribution fields of
vertical and horizontal stress concentrations and stress intensity in the rock massif and composite fastening under
different mining and geological conditions and different cross-sections of the composite fastening erected in the
created space were obtained. The analysis of calculated data showed that with an increase in the cross-section of
the composite fastener, both the absolute values of the maximum stresses and the area of their distribution are
significantly reduced, the stability of the ultra-coal layer rock layers increases with a decrease in the load on the



fastening system of the excavation. It was determined that the cross-section of the composite fastener varies
according to the degree of dependence on the ratio of the excavation depth H and the average calculated
compressive strength R of the rocks. This makes it possible to predict the steady state of the product during the
entire period of its operation. It was established that the load on the composite fastener of the preparatory
product is directly proportional to the power dependence of the H /R parameter and inversely proportional to the
cross-section of the composite fastener. This ensures the choice of parameters of the composite fastening system
with reduced material consumption without deterioration of the stability of the product.
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. KYPHOCOB Ceprii1 AHaTOJIi10BUY
2. Serhii A. KURNOSOV

KBasigikanis: g.1.1., c.H.c., 05.15.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCcTUTYT reoTexHiuHoi Mexaniku im. M. C. TTosskoBa

HanjjonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05411357

Micue3HaxoaKeHHS: ByJ1. Cimdepornosnbceka, 6yz. 2-a, [JHinpo, JHinpoBchkuit p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. InykoBcbKuil Poman OMengHOBUY

2. Roman O. Dychkovskyi

KBasidikanis: n. 1. u., npodecop, 05.15.02
InenTudgikarop ORCID ID: 0000-0002-3143-8940
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHM: HauioHanbHuii TexHIYHMIA yHiBepcuTeT "JIHITPOBCHKA

MoJIiTexHika"

Kopg 3a €IPIIOY: 02070743

MicueSHaxo,T.pKeHHﬂ: npocnekt JImutpa SIBopHUILpKOTrO, 6y, 19, JIHiNpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Pycbkux Bnagucnas BacuiboBruy

2. Vladyslav V. Ruskykh

KBasigikanis: . . u., c.n.c., 05.15.11
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHU: HauioHanbHuii TexHiYHMIA yHiBepcuTeT "JIHIPOBCHKA

[oJliTeXHiKa"



Kopg 3a €IPIIOY: 02070743

Micqesnaxo,rm(eﬂna: npocnekt JImutpa SIBopHUIBKOTO, 6y1. 19, IHinpo, [JHinpoBcekuii p-H., 49005, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi
ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

Inkin OnexkcaHup BikTopoBud

Iukin Onekcangp BikTopoBuy

Makypina OsnekcaHgpa AHIpiiBHa

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



