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CMOJIaMU, 117151 3a6€3Ie4eHHsI CTIKOCTI MiJrOTOBYMX Ta Y MOAAJIBIIOMY OYUCHUAX BUPOOOK. 3aKOPAOHHUI i
BITYM3HSIHMAY aHaJIi3 TOKa3aB, IO CbOTOJHI HEAOCTATHBO BUBYEHVM 3Q/IMIIAETHCS TMTAHHS MTONIEPEIHBOTO
iH'eKLilHOrO 3MIllHEHHSI MAaCHUBY 1€ Ha CTaJii IpOBeJeHHs MiJrOTOBUMX BUPOOOK, SKi y NOAANbIIOMY 3a3HaIOTh
IOJATKOBOTO HAaBAaHTAKEHHS BiJ] OYMCHUX POOGIT, 0COOGIMBO y 30HAX BILJIMBY I€0JIOTiYHUX NIOPYLIEHb, A€ XapaKTepPHa
HasIBHICTb 30H OCJ1abJIeHUX Ta TPIlIMHYBATUX NOpiA. IcHyIoui pekoMeHalii nepeBakHO 6a3yI0TbCS HA AOCBiAi
3MilJHEHHS MaCUBY, 110 BXe IepedyBae Iif BIVIBOM (PPOHTY JIaBY, i € HEOCTaTHIMU JJ1s1 ONITUMI3alii mapaMeTpiB
iH'eKTyBaHHS Ha eTarli IPOXOJIKU 3 METOIO 3aBYACHOI0 CTBOPEHHS IITYYHOI YKpinseHoi 6aiku. OKpiM TOro, He
[IOBHOIO MipOI0 BUBYEHO €BOJIIOLI0 HANpyKeHO-gedopmoBaHoro crany (HIC) 3akpinieHoro noJiypeTaHoBUMU
CMOJIaMU TPUKOHTYPHOT'O MAaCHBY HAa OCHOBHUX eTarax (QyHKLiOHyBaHHS! BUIMKOBOI BUPOOKU. BuzHaueHo
eeKTUBHUI HaNpPsIM MifBULEHHS CTIMKOCTI TPIlIMHYBATOrO IPUKOHTYPHOI'O MacCHUBY, SIKUAI MOJISITae y
HonepeHbOMY iH'€KIiTHOMY 3MillHEHHI ripCbKUX MOPif, MOJ1iypeTaHOBUMU CMOJIAMU 1le Ha CTaiii IpOBeleHHS
BUIMKOBUX BUPOOOK, 10 MOMEHTY BILJIMBY OYMCHOrO BMOOI0. Takuil mifxiz 103BOJIs€ 3a3aJlerifib JIOKaIi3yBaTH 30HU
IIOHW)XEHO] CTIMKOCTI (reoJIoriyHi opylieHHs!, pO3pYBY TOLIO), [IEPETBOPUBILY iX y 11iJliCHY apMOIIOPOHY
CTPYKTYpY 3 NiIBUILEHOIO OMipHICTIO [0 AedopMalliil Ta pyiiHyBaHHS. Y NOAAIbLUIOMY Lie 3abe3nedye 6e3aBapiliny
pPOO6OTY CIOJIy4eHb «JIaBa — LITPEK», 3HIDKY€E PU3MK BUBAJIIB MOKPIBII, MifBUIILye 6e31eKy i pUTMIuHICTb pO60TH
BMOOIB IIAXTHU Ta 3MEHIIYE I10TPeOY B NepeKpirieHi BUiMKOBUX BUPOOOK. PO3p06yieHO feTasibHy KOMILJIEKCHY
METOJIMKY JJAOOPATOPHUX JOCIIiPKEHb BUBHAYEHHS BJIACTMBOCTEN KOMITIO3UTHOTO MacuBy 3 Gpaxlliil opif, ta
CMOJIY, YUCEJIBHOTO MOJIE/IIOBAHHS T€OMEXaHIUHOT0 CTaHy MacCHBY 3 ypPaxyBaHHSIM iH'€KLiHOT0 3MillHEHHS IpU
IIPOBeIeHHI BUIMKOBUX BUPOOOK Ta MOJAJIbIIOMY BE€J€HHI O4MCHUX POOIT i IaXTHUX KEPHOBUX BUIIPOOYBaHb /17151
BM3HAYEHHS iH/IEKCY Ie0JIOTiYHOI MiLIHOCTI Ta BUIPOOYBaHb HArHITaHHS T10J1iypeTaHOBUX CMOJI Y 30Hi r€0JIoriyHoro
NOpYyILIEHHs. BcTaHOB/IEHI 3a71€KHOCTI 3MiHM Pi3UKO-MeXaHIYHUX BJIaCTUBOCTEN KOMIIO3UTHOTO MaTepiaiy 3
Pi3HMMU CIIiBBiZHOIIEHHAMM JKOPCTKOTO IIOPOJHOTO CKEJIETY Ta MOJIIMEPHOI MaTPULi 3 IIOJIlypETaHOBOI CMOJIH,
30KpeMa I0JIiHOMiaIbHUI 3B’130K 3 MiLIHICTIO Ha CTUCK i pO3TSIT, EKCIIOHEHL[IHNI 3B'SI30K 3 MOAYJIEM IIPY>KHOCTI Ta
JIiHIAHW 3B’I30K i3 34eryieHHsIM. JloClipKeHO reoMeXaHiYHUI CTaH MAacUBY 3i 3HUKEHHSIM re0JIOTiYHOTO iHJeKCY
MinHocTi y gianasoni GSI = 50 - 20, mo iMiTye BXOIPKEHHSI IIPOXiJHUI[BKOTO BUOOIO Y 30HY I'€0JIOTiYHOTO
[IOPYIIEHHS], Ta BCTAHOBJIEHO MOoporose 3HaueHHs GSI < 35, 3a 1Koro HeoOXiIHO TepMiHOBE 3aCTOCYBaHHS
iH'eKLifHOrO 3MilHEHHSI MaCHBY I10JIiypeTaHOBOIO CMOJION0. BusiB/IeHO CTiliKMi1 €KCIIOHEHLIHHN KopessaLiiHuN
3B'SI30K CTYIIE€HSI TPIlIMHHOI Ta MDK(QPaKLiMHOI IyCTOTHOCTI 71 Pi3HUX JIITOTUIIB (27IEBPOJIIT, [iCKOBUK) 3 iHIEKCOM
ioro reosoriyHoi MitgHoCTi (GSI) MacuBy y 30HaX BIUIUBY IPiOHOAMILIITYJHUX I€0OJIOTiYHUX TOPYILEHD IJIs1 YMOB

po3po6ku 3anaciB maxTHOro 1noJst IIpAT «IIV «IToKkpoBCbKe».

2. The presented dissertation is a completed scientific research work in the field of underground mining, in
particular, the enhancement of roadway stability. It solves the relevant scientific problem of substantiating rational
parameters for injection reinforcement of rocks in the near-contour zone based on the study of the geomechanical
state of the rock mass within the influence zone of geological disturbances, taking into account its structure,
geological strength index (GSI), and the transformation of the physico-mechanical properties of rocks reinforced
with polyurethane resins to ensure the stability of development and, subsequently, longwall roadways. Foreign and
domestic analyses have shown that the issue of preliminary injection reinforcement of the rock mass at the stage
of development drivage remains insufficiently studied. Such roadways are later subjected to additional loads from
longwall operations, especially in the zones affected by geological faults characterized by weakened and fractured
rocks. Existing recommendations are mostly based on the experience of reinforcing the rock mass already affected
by the longwall front and are insufficient for optimizing injection parameters during drivage to pre-form an
artificial strengthened beam. Moreover, the evolution of the stress-strain state (SSS) of the polyurethane-
reinforced near-contour mass at various operational stages of the roadway has not been fully investigated. An
effective direction for improving the stability of the fractured near-contour mass has been identified - preliminary
injection reinforcement of rocks with polyurethane resins at the stage of roadway drivage, before the influence of
the longwall face. This approach allows for early localization of low-stability zones (geological faults, washouts,
etc.), transforming them into a monolithic rock-polymer structure with enhanced resistance to deformation and
failure. Consequently, it ensures accident-free operation of longwall-to-roadway junctions, reduces roof fall risks,



increases the safety and continuity of longwall operations, and minimizes the need for secondary support of
roadways. A comprehensive research methodology has been developed, including: laboratory testing of composite
rock-polymer samples composed of rock fractions and resin; numerical modeling of the geomechanical state of
the mass considering injection reinforcement during drivage and subsequent longwall operations; and in-mine
core testing to determine the geological strength index and injection experiments with polyurethane resins in the
zones of geological disturbance. Dependence was established describing the variation of the physico-mechanical
properties of the composite material with different ratios of rigid rock skeleton to polymer matrix, including a
polynomial correlation with compressive and tensile strength, an exponential relationship with the elastic
modulus, and a linear correlation with cohesion. The geomechanical state of the mass was investigated under
conditions of decreasing geological strength index within the range GSI = 50 - 20, simulating the approach of the
development face to a fault zone. The threshold value GSI < 35 was determined, below which immediate
polyurethane resin injection is required. A stable exponential correlation was revealed between fracture and
intergranular porosity of various lithotypes (siltstone, sandstone) and the GSI of the mass in zones influenced by
small-amplitude geological faults under the mining conditions of the Pokrovske Coal Mine field. Polynomial
dependences were determined for roof and sidewall displacements of the development roadway as functions of
the width of the polyurethane-reinforced near-contour zone, enabling prediction of the optimal reinforcement
width considering the yielding characteristics of the support system.
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