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1. TlpencraByieHa fucepTallis € 3aBeplI€HO HayKOBO-10CIiIHOI0 POOOTOIO B rajysi Iii3eMHOi po3pOOKY pOLOBUIL,
30KpEMa, MiJBUIIEHHS CTIMKOCTI BUIMKOBUX BUPOOOK, Y SIKill BUpillleHa akTyajlbHa HayKoBa 337ja4a OOIPYHTYBaHHS
palioHaZbHUX NapaMeTPiB iH'€KUiHOTO 3aKpilJIeHHs IOPiJ NPUKOHTYPHOTO MAaCUBY Ha OCHOBI IOCJIiI)KEHHS 10r0
reOMEXaHIYHOTrO CTaHy B 30Hi BIIJIUBY r€OJIOTIYHUX [TOPYLIEHD 3 YPAXYBAHHSAM CTPYKTYPU MaCUBY Ta F€0JIOTiYHOTO
iHgekcy MinHoCTI ¥ TpaHcdopmaliii pisnKko-MexaHiYHUX BJIACTUBOCTEN M1OPi, 3MilJHEHUX 10J1iypeTAHOBUMU
CMOJIaMU, 117151 3a6€3T€4€HHs CTiKOCTI MiJrOTOBYMX Ta Y OJAJbIIOMY OYMCHUAX BUPOOOK. 3aKOPOHHUM i
BITYM3HSIHUM aHAJII3 [TI0KA3aB, 0 CbOrOAHI HEOCTATHLO BUBYEHNM 3QJIMIIAETHCS IUTAHHS [TONIEPELHBOTO

iH'eKLilHOrO 3MIiIHEHHSI MAaCHBY 1€ Ha CTafil IpoBeJeHHsI MiJrOTOBYMUX BUPOOOK, SIKi y OAANbIIOMY 3a3HaI0Th



I0JJATKOBOTO HABAHTAXEHHS BiJj OYMCHUX POOIT, 0COOIMBO Y 30HAX BIUIMBY I€OJIOTIYHUX NTOPYIIEHD, 1€ XapaKTepHa
HasIBHICTb 30H OcJabJIeHUX Ta TPIUHYBATUX Mopif. [CHyI0Ui pekomMeHalii nepeBakHO 6a3yI0ThCs Ha NOCBifi
3MilJHEHHS MaCUBY, 110 BXe r1epebyBae Iif, BIVIUBOM (PPOHTY JIaBY, i € HELOCTaTHIMU JJ1s1 ONITUMI3aliii napaMeTpiB
iH'€KTyBaHHS Ha eTarli IPOXOJKU 3 METOIO 3aBYaCHOIO CTBOPEHHS IITYYHOI YKpineHoi 6aiku. OKpiM TOro, He
IIOBHOIO MipOI0 BUBYEHO €BOJIIOLLI0 HAanpy>keHo-aedopmoBaHoro crany (HJIC) 3akpineHoro nosjiypeTraHoBUMUI
CMOJIaMU ITPUKOHTYPHOT'O MAaCHBY Ha OCHOBHUX €Tarax (QyHKLiOHyBaHHS BUIMKOBOI BUPOOKU. BuzHaueHo
e(eKTUBHUI HaNpPsIM MiBULEHHS CTIMKOCTI TPIlIMHYBAaTOrO IPUKOHTYPHOT'O MACHUBY, SIKAM MOJISITAE y
HoNepeIHbOMY iH'€KIIITHOMY 3MillHEHHI ripCbKUX MOPif, MOJ1iypeTaHOBUMU CMOJIAMU 1€ Ha CTafiii IpOBeleHHS
BUIMKOBUX BUPOOOK, 10 MOMEHTY BILJIMBY OYMCHOrO BM6OI0. Takuil Nifxiz 103BoJIs€ 3a31aJerifib JIOKaIi3yBaTH 30HU
IIOHW)XEHO] CTIMKOCTI (re0JIoriyHi OpYyIIeHHs!, pO3PMBHU TOLIO), [IEPETBOPUBILY iX y 11iJliCHY apMOIIOPOHY
CTPYKTYpY 3 MiABUILEHOIO ONiPHICTIO 10 AedopMalliil Ta py¥HyBaHHS. Y NOJANbLUIOMY Lie 3abe3nedye 6e3aBapiliHy
pPOO6OTY CIOJIy4eHb «JIaBa — LITPEK», 3HIKY€E PU3MK BUBAJIiB MIOKPIBII, MifBUIILye 6€3I1eKy i pUTMIuHICTb pO60TH
BMOOIB IIaXTHU Ta 3MEHIIYe N10TPeOy B NepeKkpilieHi BUIMKOBUX BUPOOOK. PO3p06ieHO JeTasibHy KOMILJIEKCHY
METOJIMKY JIaOOPAaTOPHUX [OCIiIP)KeHb BU3HAUEHHS BJIACTMBOCTEY KOMIIO3UTHOTO MacuBy 3 QpakLiil opif, Ta
CMOJIY, YMCEJIBHOTO MOJIEJII0BAaHHS T€OMEXaHIYHOTO CTaHy MACUBY 3 ypaxXyBaHHSIM iH'€KLiHOTO 3MillHEHHS [TPU
[IpOBeJIeHHI BUIMKOBUX BUPOOOK Ta MTOAAJIbIIOMY BeleHHi OYMCHUX POOIT i IaXTHUX KEPHOBUX BUIIPOOYBaHb Il
BM3HAUEHHS iHIEKCY Ie0JIOTiYHOI MiLIHOCTI Ta BUIPOOYBaHb HArHITaHHS T10J1iypeTaHOBUX CMOJI Y 30Hi r€0JIOri4YHoro
NOPYILIEHHS. BcTaHOBIEHI 3a71€XKHOCTI 3MiHM (Pi3UKO-MEXaHIYHYX BJIACTUBOCTEM KOMIIO3UTHOTO MaTepiaiy 3
Pi3HMMU CIIiBBiZHOIIEHHAMM JXOPCTKOTO IIOPOJHOTO CKEJIETY Ta [1OJIIMEPHOI MaTPULLi 3 IIOJIypETAaHOBOI CMOJIH,
30KpeMa IoJliHOMiaIbHUI 3B’130K 3 MilIHICTIO HA CTUCK i pO3TSIT, EKCIIOHEHLIHN 3B'30K 3 MOAYJIEM IIPY>KHOCTI Ta
JIiHIHW 3B’I30K i3 34erIeHHsIM. JloCliIPKeHO reOMeXaHiYHUI CTaH MAaCUBY 3i 3HUKEHHSIM re0JIOTiYHOTO iHJIeKCY
MinHocTi y gianasoni GSI = 50 - 20, mo iMiTye BXOAKE€HHS IPOXiTHUIIPKOTO BUOOIO Y 30HY I'€0JIOTiYHOTO
NIOpYIIEHHS, Ta BCTAHOBJIEHO 1TOporose 3HadeHHs GSI < 35, 3a IKOro HeO06XiIHO TEPMiHOBE 3aCTOCYBAHHS
iH'eK1ifHOrO 3MIlHEHHSI MaCHBY I10JIiypETaHOBOIO CMOJION0. BUsIB/IEHO CTiliKMi1 €KCIIOHEHLIHN KOpeJssaLinHuN
3B'SI30K CTYIIE€Hs TPIlIMHHOI Ta MDK(QPaKLifHOI IyCTOTHOCTI 1J1 Pi3HUX JIITOTHUINIB (27I€EBPOJIIT, iCKOBYUK) 3 iHIEKCOM
pioro reosoriyHoi minHOCTI (GSI) MacuBy y 30Hax BIJIMBY JPi6HOAMILIITYIHUX I€0JIOTiYHUX MTOPYLIEHb 1J151 yMOB
po3po6ku 3amnaciB maxTHOro nosst [IpAT «IIY «[TokpoBcbKe».

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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