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1. O6rpyHTyBaHHS pallioHAJIbHUX [TapaMeTpiB KPilJIeHHS i3 KOMIIO3UTHUX MaTepiaJiB [Jisl ripHUINX BUPOOOK

BYTJIbHUX IIAXT, IO PO3TallloBaHi Ha rnbuHax noHan 1000 merpis.

2. Substantiation of the rarional parameters arched support made of composite materials (carbon fiber-reinforced
plastic) for mining workings coal mines located at depths of more than 1000 meters

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€31eKy Mpalli LaxTapiB 3 IPUCKOPEHHSIM POOOTH 3MiHMU.

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. Based on the results of
the research, fasteners made of composite materials for coal mines located at great depths have been developed
and substantiated, which 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 with the acceleration of the work shift. Thus, the
dissertation is a completed scientific research work, in which, based on the first established regularities of
pressure distribution on the composite fastener and the adjacent rock massif, the actual scientific and technical
task is solved, which consists in substantiating the rational parameters of fasteners made of composite materials
for mining workings of coal mines with taking into account the depth of development, as well as the conduct of
cleaning works.
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VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Inkin Onexkcannp BikToposuy
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Inkin Onexcannp BikToposud
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Makypina Onekcannpa AHpiiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

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

OisIJIbHOCTI




