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2. Substantiation of parameters of maintenance developments workings in structurally-heterogeneous rocks

Pedepar:
1. Inceprauis npucBgYeHa OOIPyHTYBAHHIO IApaMeTPiB MiATPMMaHHS MiJrOTOBYMX BUPOOOK [JINOOKUX BYTiIBHUX

IIaXT Ha OCHOBI BCTAHOBJIEHUX 3aKOHOMIpHOCTE! 3MiH NPOsIBiB ripHUYOr0 TUCKY, HAIIPY>KEHO-11ePOPMOBAHOTO

CTaHy i TEXHOT€HHOI TPIilMHYBAaTOCTi CTPYKTYPHO-HEOAHOPIAHUX NOPif, Mif, BIVIMBOM OYUCHUX POOIT. O0'eKT

OOCJiIXEHHS: Ipouecu AedOpMyBaHHS CTPYKTYPHO-HEOAHOPIAHUX TOPif, Ta TEXHOJIOTI] NiATPUMaHHSI MiATOTOBYUX

BUPOOOK IMIMOOKMX MAXT. MeTa IOCiIpKeHHs: OO PYHTYBaHHS NTapaMeTPiB MiTPUMAaHHS MiATOTOBYMX BUPOOOK, 0
3a0€31e4yIoTh [iBUIIEHHS iX CTIMKOCTI B CTPYKTYPHO-HEOHOPIIHUX [TOpojAax rnbokux mwaxt JoH6acy. Metonu

IOCJiIKEHHS: aHaJi3 i y3araJpHEeHHS] HAyKOBO-TE€XHIYHOI iH(popMallii, MaTeMaT4HE MOJIEJII0BAaHHS T€OMEXaHIYHNX
IpoLeciB, 1a60PaTOPHI HOCTIIKEHHS BJIACTUBOCTEN IipChbKUX TOPijl, MAXTHI iIHCTPYyMEHTAaJbHI Ta reoi3nyHi

IOCJIiIKeHHSI NPOsIBiB TiPHUYOI0 TUCKY, iHK€HepHe KOHCTPYIOBaHHS 3ac006iB KPiIlJIeHHS], TEXHIKO-€KOHOMIUHI



aHaJli3 TEXHIYHUX pillleHb. BCTAaHOBJIEHO, 110 B CTPYKTYPHO-HEOLHOPIAHMX ITOPOAAX 3MillleHHS [TOKPiBJIi
[iATOTOBYMX BUPOOOK IOMIHYIOTh i3 CTOPOHU BHUCSYOTO OOKY Ij1acTa 3 KoedirienTom acumerpudHocrti 1,1-1,6 i
3pOCTalOTh Y 30Hi BIJIMBY OYUCHUX POOIT (Bix 60 M criepeny i #o 120 M 3a y1aBOIO) 32 CTEIIEHEBOIO 3aJIEXXHICTIO 3
TOYKOIO [IEPETMHY B 30Hi OTIOPHOTO TUCKY, B Kill MIBUAKICTb 3MillleHb 30iy1b1yeThCs B 60-70 pasis, 0 06yMOBJIEHO
aKTUBi3alliel0 PO3MOBCIOIKEHHS TEXHOT€HHUX TPILVH, IEPEBAKHO 32 HAIIPSIMKAMU CTPYKTYPHUX Ae(EeKTiB.
AcumeTtpuryHi popma BUPOOKM, IOAATINBICTb KPillJIEeHHs Ta 3MilJHEHA IPUKOHTYPHA 30H4, K €JIEMEHTH KepyBaHHS
ripHUYMM THUCKOM, 326€31€4yI0Th B CTPYKTYPHO-HEOQHOPITHMX IOPOJAX 3HDKEHHSI HETaTUBHOTO BILJIMBY OUMCHUX
pOGIT Ha CTIHKICTb MiArOTOBYMX BUPOOOK 32 paXyHOK 3MeHIIeHHs Ha 10-35 % 30HU HeNpyXHUX Jedopmaliii i
3MmimenHs Brimb Ha 0,5-3 M aCHMETPUYHOI 30HU OIIOPHOTO THUCKY. KpiIlyIeHHS 3 eslincononibHuM CKIeiHHIM, Y
SIKOTO BEJINYMHA AaCUMETPUYHOCTI 0OEPHEHO NPONOPIIiiiHa MilIHOCTI IOPif, @ KOHCTPYKTUBHA I10JAaTIMBICTh
crpsiMoBaHa mig kyrom 70-900 go mninii naginusg niacta, B nopogax 3 minzictio 40-90 MIla 3abe3nedye 3HMKEHHS
3MimeHs nokpisii Ha 40-10 %. 1. Briepiue oTpuMaHa eKCIiepyMeHTaIbHa 3aJIEXKHICTD, IKa BU3HAYA€E BEJINYNHY
IOMiHYIOUUX 3MillleHb HECTIMKUX CTPYKTYPHO-HEOIHOPIAHMX IOPif, BUCSYOro OOKY I171aCTa B i rOTOBYMX
BHPOOKaX, 110 €KCIIJTYaTyIOTbCS Y 30HAaX BILJIMBY OUMCHUX BUOOIB IIMOOKUX BYTiJIbHUX IIAXT. 2. Biepue
3aIIPONIOHOBAHA MAaTEMAaTUYHA MOJEJb, SIKA JO3BOJIsIE HA OCHOBI PO3PaxXyHKy METOJIOM CKiHYEHHUX €JIEMEHTIB
MO>KJIMBUX HaIIPSMKIB IIJIOMAI0K KOB3aHHS i pO3PUBY 3B'S3KiB B €JIEMEHTAX MOJeJli BU3HAYaTH OPi€HTALlil0 CUCTEM
IIOMiHYI04Oi TEXHOTE€HHOI TPIlIMHYBATOCTI 3 ypaxyBaHHSIM IIPUPOJHUX CTPYKTYPHUX AedeKTiB. 3. Bnepuie
BM3HAUYE€HUI KOMIIJIEKCHUH BIJIUB MIAPYBATOCTi, TPILIMHYBATOCT] i TEKTOHIYHUX HAIIPy’KEHb B 30Hi BEIEHHS
OYMCHUX POGIT Ha GOPMHU i pO3MIPH MiATOTOBYMX BUPOOOK KPYTUX MACTiB. 4. [loganbmmii po3BUTOK OJiepKajlo
HayKOBe OOI'PYHTYBaHHS NapaMeTpiB MiATpUMaHHS HiIFOTOBYUX BUPOOOK MpH X eKcIIyaTallii B CTPyKTYpHO-
HEOJHOPIJHUX [IOPOaX, SIKE BiIPi3HSETHCS yPaXyBaHHSIM aCUMETPUYHOCTI 30H HENPYKHUX Aedopmalliil i npossis
ripHMYOro TUCKY. [IpaKTHYHE 3HAaYEHHS OLEP>KAHUX PE3YyJIbTATIB [10JISITA€ Y TOMY 10: PO3PO0JIEHi i anpoboBaHi
reoMexaHiuHi MOZeJIi, aITOPUTMHU i 06'€KTHO-OPiEHTOBAHI IPOrpaMHO-TEXHIYHi 3ac00M PO3PaxXyHKYy Ta aHaJIi3y
HaMpyXeHo-1e()OPMOBAHOI0 CTaHy TPIlIMHYBATUX CTPYKTYPHO-HEOAHOPIAHUX OpPif], O6IPYHTOBAHO apaMeTpH
CHJIOBUX XapaKT€PUCTUK CUCTEMU KPIIlJIEHHSI-MaCUB, (POPM IIJIACTOBHUX i IOJIbOBUX IUITPEKIB IJIMOOKUX MIAXT
LlenTpanbHOro panony JJoubacy, oTpuMaHa LijiboBa (yHKLis ONTUMI3allii BUTpAT, po3po6IIeHe i1 arpo6oBaHe
acumeTpuyHe KpirieHHsl. OCHOBHI pe3yJIbTaTH [OCIiIP)KeHb BUKOPUCTaH] Mpy po3poblii: peKoMeH ALl 11010
[apameTpiB KpilJIeHHA i MiATpUMaHHS IJIACTOBUX Ta MOJIbOBUX LITPEKIB 3 yPaxXyBaHHAM TEKTOHIYHOI aKTUBHOCTI,
HEMNpPYXHUX gedopmalliil i TpillMHYBATOCTi TiPChKUX MOPifl, JOCIiIHO-TPOMUCIIOBUX 3Pa3KiB aCMMETPUYHOTO
KpiIJIeHHs], TaJly3eBOro CTaHaapTy MiHByryienpoMy YKkpaiHy, METOLMK i peKOMeHaLii 110 3a6e31e4eHHI0 CTiIMKOCTi
MiAroToBYMX BUpPOOOK myiacta m3 maxtu iM. O. . 3acsapKa 1m0/10 TeXHOJIOTYHUX i TEXHIYHUX [TapaMeTpiB
OXOPOHHUX CUCTEM B 30HaX BIUIMBY OYMCHHUX POOIT. OTpUMaHO (PaKTUIHUI €KOHOMIUHUI ePeKT. MeTonnyHi i
IIPAKTUYHi aCMeKTU POOOTH MOXKYTb OYTH BUKOPUCTAHI: HAyKOBO-IOCiIHUMHU iHCTUTYTaMHU, SIKi 3aIMAIOTbCS
crioco6amu i 3acob6amu e(peKTUBHOTO Ta 6€3MeYHOTr0 MiTTPUMAHHS MiITOTOBYMX BUPOOOK; [ipHUYO100YBHUMU
HiANpUeEMCTBaMY, 110 PO3POOJISIIOTh POJOBUINA B CKIIAAHUX TIPHUYO-T€0JIOTIYHUX YMOBAX; IPOEKTHUMU

OpraHi3alismu, 110 3aiIMaloThCS MPOEKTYBAaHHSAM MiI3€MHUX ITiITOTOBYMX BUPOOOK.

2. The thesis is devoted to substantiation of parameters of maintenance developments workings of deep coal mines
on the basis of the obtained regularities of changes of the rock pressure manifestations, the stress-strained state
and technogenic fracturing structurally-heterogeneous rocks under an exposure to coal-face works. Object of
research: processes of a deforming of structurally-heterogeneous rocks and technology of maintenance
development workings of the deep mines. The operation purpose: a substantiation of parameters of maintenance
developments workings, their stability providing increase in structurally-heterogeneous rocks of the deep mines of
Donbass. Methods of research: the analysis and generalization of the scientific and technical information,
mathematical modelling of geomechanical processes, laboratory research of properties of rocks, mine
instrumental and geophysical research of ground pressure manifestations, engineering designing of asymmetrical
support, the technical and economic analysis. It is spotted, that in structurally- heterogeneous rocks
displacements of a contour of developments workings from hanging wall of a seam is dominate with coefficient
asymmetry 1,1-1,6 and increase an exposure to coal-face works (from 60 m ahead and to 120 m behind coal-face) of



a power dependence with an inflection point in bearing pressure zone in which velocity of displacements is
increased at 60-70, that is caused by activization of extending of technogenic fractures, preferentially in directions
of structural defects. Asymmetrical the developments workings forms, compliance of the supports and hardened
rocks, as pressure control devices, provide in structurally-heterogeneous rocks decrease of a negative of exposure
to coal-face works on stability of developments workings at the expense of decrease by 10-35 % of a zones of
inelastic deformations and bias deep into on 0,5-3 m of asymmetrical bearing pressure zone. The ellipses support
in which asymmetry magnitude inversely proportional strengths of rocks, and a compliance is guided bevel way
70-900 to a seam line of dip in rocks with strength 40-90 MPa decrease of displacements of a roofing on 40-10 %.
1. For the first time the observational dependence which is defining a quantity of dominating displacements of
structurally-heterogeneous rocks in developments workings, exploited in zones an exposure to coal-face works of
the deep coal mines is gained. 2. For the first time the mathematical model allowing on the basis of calculation by a
finite element method of possible directions of plane of maximum shear stresses and rupture of connectivity in
model elements for the estimated orientation of systems of dominating technogenic fracturing taking into account
natural structural imperfections has been elaborated. 3. For the first time complex account of lamination,
fracturing and tectonic stresses in a zone of exposure to coal-face works on forms and sizes of developments
workings of steep seams is installed. 4. A scientific substantiation of parameters of maintenance of developments
workings in the structurally-heterogeneous rocks, differing the account asymmetry zones of inelastic
deformations and rock pressure manifestations, the further development has gained. Practical important of the
gained results consists: geomechanical models, algorithms and object-oriented programs for calculation and the
analysis of the stress-strained state of fracturing structurally-heterogeneous rocks are developed and approved,
parameters of power performances of system a support-rocks, forms and sizes of developments workings for the
deep mines of the Central region of Donbass are proved; criterion function of optimization of expenses is gained;
the asymmetrical support is developed and approved. The basic results of research are used at mining:
recommendations about parameters of lining and maintenance of developments workings into account tectonic
activity, inelastic deformations and fracturing of rocks, trial samples of a new asymmetrical supports, the standard
document of Ukraine, methodics and recommendations about maintenance of stability of developments workings
of a seam m3 mines of A. F. Zasjadko on technological and technical parameters of maintenance of mine workings
an exposure to coal-face works. Actual economic benefit is gained. Methodical and practical aspects of the
dissertation can be used: research institutes, which are engaged in expedients and resorts of effective and safety
maintenance of developments workings; the mines developing deposits in the difficult geological conditions; the
design organizations, which design underground developments workings.
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