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2. Justification of measures to prevent the collapse of lateral rocks when supporting preparatory workings of steep
formations

Pedepar:

1. Y nuceprauii BUpillleHO aKTyaJbHE HAYKOBE 3aBAAHHS 1010 OOIPYHTYBaHHS 3aX0iB 6€3MeKu Mpalli ripHUKIB Bif
o6BasIeHb MOKPIBJIi MPU MiATPMMAHHI MiATOTOBYMX BUPOOOK Y BYTiJIbHUX AXTaX 3 KPYTUM 3aJISITAaHHSIM IJIACTIB 3a
PaxyHOK BU3HA4YEeHHs 3aKOHOMipHOCTE! 3MiHM NTOTeHLialbHOI eHeprii Jedgopmaliii OXOpOHHUX CIIOPY[, KOJIU IIpU

o/iHOYacHil TpaHcdopMaliii ix BigHOCHOro 06'eMy i popmu y Mexax fedpopMaLifiHOro pecypcy Ta po3BaHTaKEHHI

BYIJIEIIOPOOHOT'O MaCHBY Bi,IL6YBa€TbCH 3POCTaHHA Hecyqo'l' B,U,HTHOCTi Hi,I[TpI/IMYIO‘{I/IX OTIOp, IO OO3BOJILAE



3a6e3neynTy (PyHKLiOHAIbHICTb APKOBOTO KpilJIeHHs], 6e3MeyHi rabapuTHi po3Mipy BiIKaTHUX IITPEKIB 10 JOBXKUHI
BUIMKOBOI [Ii7IbHUIi Ta YHUKHYTU MEXaHIYHOI'O TPaBMYBaHHS Ha pobOUMX MicLisIX. [mest poboTu noJsrana y
OOI'PYHTYBaHHi 3aX0/1iB OO 3a1100iraHHs 06BajIeHb Y BYTiIbHUX IIAXTaX 3 KPYTUM 3JISITAHHSM IJIACTiB 32 PaXyHOK
BMKOPHUCTaHHS fedOopMaLillHUX BJIACTMBOCTEN OIYHUX MOPif, sIKi IPOSIBJISIIOTLCS TPU PO3BAHTAXKEHHI
BYIJIE[IOPOJHOTO MACUBY Ta 3aKOHOMiIpHOCTEH 3MiHM MOTEHLiaIbHOI eHeprii gedopmallii 0OXOPOHHUX CIIOPY], IIPpH iX
CTHICHEHHI, 110 103BOJIMTh 30€perTy eKCIyaTallifiHui CTaH MiirOTOBYMX BUPOOOK 110 JOBKMHI BUIMKOBOI JiNbHUIL]
Ta YHUKHYTU He6e3NeYHUX CUTYyalill Ha poO0YMX MiCLISIX, [TOB'SI3aHMX 3 MEXaHIUHUM TPaBMYyBaHHSIM TipHUKIB.
MeToto po60TH 6yJ10 OOIPYHTYBAHHSI 3aX0/1iB 6€3MeKu Npalli ripHUKiB Bifl 06BaseHb 6iYHUX MOPif, IPY NigTPUMaHHI
IiAroTOBYMX BUPOOOK HA BUIMKOBUX IiJIbHUIISX BYTJIBHUX MAXT, SIKi pO3pO6JISIOTH IIJIACTH KPYTOTro NagiHHA. Y
po60Ti 6ysu NOCTaBJIEHI i BUpillleHi HACTYIHI 3aBJaHHS: BUKOHAHO aHaJli3 BUPOOHUYOTO TPaBMaTU3MYy Bifl 00BajIeHb
6iYHMX MOpif [IpY NiATPUMAaHHI MiATOTOBYMX BUPOOOK [1J11 OOIPYHTYBAHHS 3aXO/[IiB I[OI0 CTBOPEHHS O€3MeYHUX
YMOB ITpaLli FipHUKIB Ha pOHOYNX MiCLISIX BUIMKOBUX [JiJIbHULb BYTiJIbHUX MIAXT; BUBHAYE€HO YMOBH CTIMKOCTi 6i9HUX
IIOpiJ, Ha BUIMKOBUX AiJIbHULSIX 1711 OOIPYHTYBAHHSI 3aX0JiB 110110 3a11006iraHHs 00BajieHb JIs CTBOPEHHS
6e3IMeyHrX YMOB Ipalli MpHYKIiB IIPY NiJTPMMaHHI MiAFOTOBYMX BUPOOOK; BUKOHAHO JIab0PaTOPHi JOCIiI>KEHHS
IedopmaliliHuX BJaCTUBOCTEN OXOPOHHUX CIIOPY/, MiATOTOBYUX BUPOOOK 17151 3a0€311€YE€HHSI CTIMKOCTI MOKPIiBJIi Ta
MigBUIeHHS 6e3MeKy Ipalli TipHUKIB Ha BUIMKOBUX [IJIbHUISX; BUKOHAHO IAXTHI €KCIIEPUMEHTAJbHI JOCTiIKeHHS
CTiMIKOCTI BiJKaTHUX IITPEKIB 3 ypaxyBaHHsIM JedopMalliiiHuX BJIaCTUBOCTEN OXOPOHHUX CIIOPYZ, Ta
IIpaLe3faTHOCTI apKOBOTO KPIIJIEHHS 7151 CTBOPEHHSI 6€3[1eYHMX YMOB Npalli NipHUKIB; pO3p006JI€eHO PillleHHS 00
3aro6iraHHs 06BaJIeHHIO 6iYHMX MOPif MPU MiATPUMAaHHI MiTOTOBYMX BUPOOOK Ta MEXAHIYHOTO TPAaBMYBaHHS
ripHUKIB Ha po604ux Micisx. O6'eKTOM NOCTiIKEeHHS 6YyJu POLEeCH yIIPaBJliHHS CTaHOM GiYHUX TOpif, 115
CTBOPEHHS 0€3[1€YHMX YMOB ITpalli [ipHUKIB Bifj 00BajIeHb [IpY NiATPUMAaHHI MiAroToBYMX BUPOOOK. [IpenmeTom
OOCJiIKEHHS OyJIM 3aKOHOMIPHOCTI BILIMBY Ae()OPMaLiHUX BJIaCTUBOCTEN OXOPOHHUX CIOPYH, HA CTilKiCTh
6iYHMX MOpif Ta MiArOTOBYMX BUPOOOK y BYIJIEIIOPOIHOMY MAacCHUBi. Y POGOTi BUKOPMUCTAHO KOMIIEKCHUM MiIXiH, 10
BKJIIOYAB: aHaJi3 i y3arajbHEHHs BilOMUX JOCJIiJyKeHb; aHaJIiTU4HI Ta 1ab0paTOPHi JOCHiIKeHHs fedopMaliiiHux
BJIACTMBOCTE GIYHMX IOPif, i OXOPOHHUX CIIOPYZ,; METOIY MAaTEMATUYHOI CTAaTUCTUKU Ta IIJIaHYBAHHS
€KCIIEpUMEHTIB; aXTHi IHCTPyMEHTAJIbHI CIIOCTEPEXKEHHSI 3a [TPOLLECOM Ae(OPMYBaHHS BiJKATHUX LITPEKIB TA
apKOBOTO MiJiIATAMBOrO KPiIlJIeHHsI 110 JOBKMHI BUIMKOBOI IiNbHUILi; 06pOOKY, aHasIi3 Ta iHTepIIpeTallilo OTPUMaHUX
pesysbTartis. [linBullieHHs e(peKTUBHOCTI 3aX0/1iB 3 OXOPOHU Ipalli FNPHUKIB y BYTiJIbHUAX MIAXTax 3 KPyTUM
3aJISITAHHSIM IVIACTIB B yMOBax 00BajIeHb PO3IIAPOBAHOI MOPOJIHOI TOBIIi, JOCSATAETHCS 32 PAXYHOK BUKOPUCTAHHS
OXOPOHHUX CIIOPY/, 3 YPaxXyBaHHSM ix 6€31e4HOoro nedopMaliiiiHoro pecypcy y Mexax sKoro 3a6e3nedyeTbes
TPUMKICTb IIATPUMYIOUMX OIIOP Ta LIiJIICHICTh 6iYHMX MTOPiZ Y BYIJIEIOPOAHOMY MAacUBi HAaBKOJIO IiATOTOBYUX
BHMPOOOK. Y pOoOOTi BUKOPUCTAHO KOMIJIEKCHUI MiAXiA, 0 BKJIIOYAB: aHAJII3 1 y3araJbHEHHS BilOMUX JOCIIiKEHB;
aHaJiTUYHI Ta 1a60paTOPHI AOCTIIKeHHS TePOopMaLliiHUX BJIACTUBOCTEN 6IYHUX I1OPi]] i OXOPOHHUX CIIOPY/;
METOJM MAaTEMATUYHOI CTATUCTUKHU Ta [JIAHYBAHHS €KCIIEPUMEHTIB; MIAXTHi iIHCTPYMEHTAJIbHI CIIOCTEPEKEHHS 3a
npolecoM aedpopMyBaHHS BiIKaTHUX WITPEKIB Ta apKOBOTO MiAAATINBOrO KPilJIEHHS MO JOBXUHI BUiIMKOBOI
IinbHULi; 06po6Ky, aHasi3 Ta iHTepIIpeTalilo OTPMMaHUX Pe3yJbTaTiB.

2. The dissertation solves the actual scientific task of substantiating measures to prevent roof collapse when
supporting preparatory workings in coal mines with steep strata by revealing the features of mechanical injury to
miners as a result of geomechanical processes, which are manifested in the coal-bearing massif during unloading
and determining the patterns of changes in the potential energy of deformation of protective structures, when at
the same time they are transformed in relation to their volume and shape within the limits of the deformation
resource, there is an increase in the bearing capacity of the supporting supports, which makes it possible to ensure
the functionality of the arch fastening and the safe overall dimensions of the rolling stretches along the length of
the mining area and working conditions at workplaces. The idea of the work was to substantiate the measures to
prevent collapses in coal mines with steep strata due to the use of deformation properties of side rocks, which are
manifested during the unloading of the coal massif and the patterns of changes in the potential energy of
deformation of protective structures during their compression, which will allow to preserve the operational
condition of the preparatory workings along the length of the mining area and avoid dangerous situations at



workplaces associated with mechanical injury to miners. The purpose of the work was to substantiate the
measures to prevent the collapse of side rocks during the support of preparatory workings in the mining areas of
coal mines that develop steeply falling layers. In the work, the following tasks were set and solved: an analysis of
industrial injuries caused by the collapse of side rocks during the support of preparatory works was carried out to
justify measures to create safe working conditions for miners at the workplaces of mining areas of coal mines; the
conditions of stability of side rocks at excavation sites are determined to justify measures to prevent collapses to
create safe working conditions for miners while supporting preparatory works; laboratory studies of the
deformation properties of the protective structures of the preparatory workings were performed to ensure the
stability of the roof and increase the safety of the miners at the excavation sites; mine experimental studies of the
stability of roll-back lines were carried out, taking into account the deformation properties of protective
structures and the efficiency of the arch fastening to create safe working conditions for miners; a solution was
developed to prevent the collapse of side rocks while supporting preparatory works and mechanical injury of
miners at workplaces. The object of the research was the processes of stress-deformed state of side rocks in the
coal-bearing massif, as a factor of danger in the maintenance of preparatory mine workings. The subject of the
study was the influence of the deformation properties of side rocks and protection structures on the stability of
preparatory mine workings in the coal massif. The work used a complex approach, which included: analysis and
generalization of known studies; analytical and laboratory studies of the deformation properties of lateral rocks
and protective structures; methods of mathematical statistics and planning of experiments; mine instrumental
observations of the process of deformation of roll-back stretches and arch flexible fastening along the length of
the excavation section; processing, analysis and interpretation of the obtained results.
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TOJIOBH pajgu

Bsacue IlpisBume Im'st [T0-6aThKOBI Toro Bonogumunp Beunosid

TOJIOBYIOYOTO Ha 3acCiaHHi

BiamoBigabHUH 32 MiZTOTOBKY Cxuppa Anna €sreHiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




