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2. Development of ways to increase the load-bearing capacity of roof bolts in the arch-bolting maintaining
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Pedepar:

1. Inceprarnis npucesyeHa po3pobl1ii cnocobiB NiABUILEHHS HECYYOi 3[JaTHOCTi aHKEPHOTO KPIIlJIeHHsI IPU PaMHO-
aHKEpHOMY MiATPUMaHHI BUPOOOK Y HECTIMKUX ITIOPOJAX Ha OCHOBI BCTAaHOBJIEHUX 3aKOHOMIPHOCTE! 3MiHU HECYYOi
3/IATHOCTI aHKEPIB 3 ypaxyBaHHIM pesbedy CTiHOK IIYPIB i IIPOSIBIB ripChbKOrO TUCKY B YMOBAaX IMIMOOKUX LIAXT.
O6'eKT nociykeHHs: polec nedpopMyBaHHS CUCTEMU "KPIIlJIEHHSI-MacUB" IIpU MiATPUMaHHI MiJrOTOBUYUX BUPOOOK
PaMHO-aHKEPHUM KpilIeHHSM. [IpegmeT JOoCiIpKeHHS: CIIOCO0MU MiBUIIEHHS HECYy4Oi 31aTHOCTi aHKEPHOTO
KPIIJIEHHA $K €JIEMEHTa PaMHO-aHKEPHOT'O KPIIJIEHHS B CKJIAJHUX TiPHUYO-TE€OJIOTIYHUX YMOBax. MeTa

IOCJiIKEeHHSI: PO3PO0Ka CIIOCOO6IB MigBUINEHHS HECY4Oi 31aTHOCTI aHKEPHOTO KPillJIeHHS IIPU paMHO-aHKEPHOMY



NiATpUMaHHI BUPOOOK Y HECTIMKUX NIOpPOAax. MeTony NOCiIKeHHS: aHaJli3 i y3araabHeHHs iH(popmaliii,
JIabopaTOPHi i MAXTHI MOCiMKEHHS, MATEMAaTUYHE MOJEIIOBAHHS reOMeXaHiYHUX MPOLECiB, iHKeHepHe
KOHCTPYIOBaHHS, TEXHIKO-€KOHOMIYHil aHasi3. PO3KpuTO MexaHi3M pylHHyBaHHSI KOHTaKTHOI 00J1aCTi "aHKep-
CMOJIa-TIOpOJA", IKE IIOYMHAETLCS B MICUAX MiABUILIEHOI TPIIMHYBATOCTI MACUBY Ta MOMUPIOETLCS Y BUTJIAI XBUJIb
y3IOBX OCi aHKepa, a Ipu 1oro 3cyBi 7o 70 MM 36epiraeTsces Bif 70 7o 90 % noyaTkoBOi HECY4Oi 3TATHOCTI.
BcraHoBI€HO, O MILHICTD 3aKPINJIEHHS MPSIMO MIPONOPLiHA MIIIHOCTI IOPif, Ta KiJIbKOCTI MOJIIMEPHUX BUCTYIIIB i
00€pHEHO MPOINOpLifiHA BEJIMYKMHI 3CYyBy aHKepa B IINypi. Y HECTIMKUX IOPOJIax 3aCTOCYBaHHS LiiJIeCIIPSIMOBAHO
3MiHEHOro pesbedy MITypiB IPUBOAUTD OO MiABUILEHHS HECYYOi 3aTHOCTI aHKEPHOTO KPIIJIEHHS], IIPU LIbOMY
MaKCHMaJIbHi F'OJIOBHI HAIIPYy>KEHHS B 3aaHKEPOBaHiN [isHIi MacuBY 36iy1bIyi0ThCS HA 61 %, 30HA HEIIPY>)KHUX
Iedopmaliiil HaBKoJIO BUPOOKU 3MEHIIYeThCs Ha 26 %. Po3pobiieHo criocobu i ocHaleHHs 1J1s1 TpodintoBaHHs
LINYPiB, @ TAKOXX HOMOTpamMa i1 BUBHAUYE€HH$ KiJILKOCTI ITOJIIMEPHUX BUCTYIIIB. JJOCIiTHO-TIPOMUCIIOBI
BUIIPOOYBAHHSI HOBOTO CIIOCOOY PaMHO-aHKEPHOTO MiATPMMaHHSI BUPOOOK I0Ka3aly HOro mpaue3faTHICTb i
edekTuBHiCcTb. [Ipu posuapyBaHHi nokpisii Ha 70-80 MM aHKepy 36epiraloTe HeCy4y 3aTHICTb i MalOTh BUCOKY
[IOJATJINBICTb, 10 AO3BOJINJIO 3HU3UTY HAaBAaHTAXEHHS HA apOYHe KPIIlJIEHHS i 3CyBU IIOKPiBJIi BUPOOOK Ha 42-45 %.
Cnoco6u BIpOBAIKEHO Npu Bifpo6ui 2-1 1 3-i 3axinHux naB ni1. 14 maxtu im. O.®. 3acsabka. JJoaboBa yyacTb aBTOpa
y pakTUIYHOMY €KOHOMIYHOMY edeKTi Bif BIIpoBa>KeHHs! "PekoMeHaanuii 1o 0b6ecriedeHuIo yCTOMYNBOCTH
BEHTWJISLIMOHHOTO X0JKa "ra30BOro ropM3oHTa" 110 I1acTy m3 16-i1 3anafHoii JaBbl" i HOBOIO CIIOCOOY PaMHO-
AQHKEPHOTO KPiIJIeHHs MiATOTOBYMX BUPOOOK cKy1ana 2037,5 Tuc. rpH. MeToau4Hi i NPaKTUYHI aclIeKTH poboTU
MOXYTb OYTY BUKOPHUCTaHi: HAyKOBO-[OCJiJHUMU iHCTUTYTaMU, TIiPHUYOO0YBHUMU MiITPUEMCTBAMU i
MMPOEKTHUMMU OpraHizalisiMu, sIKi 3aliMal0ThCs crlocobamu i 3acob6amu e(peKTUBHOTO Ta 6e3MeYHOTO MiATPUMaHHS

MiArOTOBYMX BUPOOOK.

2. The thesis is devoted to developing ways to improve the load-bearing capacity of roof bolts in the arch-bolting
maintaining workings of unstable rocks on the basis of obtained regularities of the changes of load-bearing
capacity of bolts considering boreholes rifling and manifestations of rock pressure in deep mines. Object of
research: processes of a deforming of system "support- massif" in the maintaining development workings arch-
bolting supports. Subject of research: ways to improve the load-bearing capacity of roof bolts as element of arch-
bolting maintaining in the difficult geological conditions. The operation purpose: development of ways to increase
the load-bearing capacity of roof bolts in the arch-bolting maintaining workings of unstable rocks. Development of
ways to increase the load-bearing capacity of roof bolts in the arch-bolting maintaining workings of unstable
rocks. Methods of research: the analysis and generalization information, laboratory and mine research,
mathematical modelling of geomechanical processes, engineering designing, the technical and economic analysis.
Investigated the mechanism of destruction of the contact bond area "bolt-resin-rock", which begins in places of
the raised fracturing of a massif and is passed round in a wave mode along an axis of the rod of an bolt, and at its
moving to the hole to 70 mm remain 70-90 % of its original load-bearing capacity. It is installed, that strength of
attaching directly proportional strengths of rocks and to quantity of resin protrusions and inversely proportional
to magnitude of moving of an anchor in the hole. In the unstable rocks application for bolting of purposefully
altered boreholes rifling increases the load-bearing capacity of bolts, the maximum principal stresses in a bolted
section of the rock strata is increased by 61 %, the zone of inelastic deformation around preparatory mine working
is reduced by 26 %. Methods and equipment for boreholes rifling and nomogram for determining the number of
resin protrusions have been developed. Experimental-industrial testing of the new method arch-bolting
maintaining workings showed its effectiveness. When the roof lamination is at 70-80 mm bolts retain the load-
bearing capacity and have greater suppleness, thus reducing the load on the arched roof supports and roof
displacement by 42-45 %. Ways to incorporate when developing 2 and 3 west LW in seam 14 on Zasyadko mine.
The author's participation in the actual economic effect of implementing "The recommendations on the
sustainability of ventilation passway of "gas horizon" for 16 west LW in seam m3 " and advanced way to arch-
bolting development was estimated as 2037,5 thousands of UAH. Methodical and practical aspects of the
dissertation can be used: research institutes, the mines and the design organizations, which are engaged in
expedients and resorts of effective and safety maintenance of developments workings.
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