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Pedepar:

1. Incepranis npucesyeHa o6IPyHTYBaHHIO [1IapaMeTpiB iHpopMaLifiHOi cucTeMu 6e311eKu BeJeHHS 36 MHUX
ripHMYMX POOIT HA OCHOBI BCTAHOBJIEHMX 3aKOHOMIPHOCTE!N 3MiH CLieHapiiB PO3BUTKY i KPUTEPIiB OLIiHKM HEOE3MeKU
reoMexaHiYHUX NpoleciB. Y poboTi Briepiue 1y KpuTepiaabHOI OLiHKY HeOe3[eKU CTaHy CUCTEMH "KPiIlJIeH-HSI-
MacuB" 3alIpONIOHOBAHI CIIiBBiHOIIEHHS 3CYBiB KOHTYPY BUPOOKH [0 IIOAATINBOCTI KPillyIeHHs i 06'eMiB
3pYMHOBAHMX IIOPiJ] B 30HaX HENPY>KHUX AedopMalliil 0 1oro Hecy4oi 3naTHOCTI. Kpurepii Bu3Ha4eHi Ha 6a3i
MaTeMaTU4HOI MOJIeJIi 3 ypaxXyBaHHAM PO3KULY JaHUX MIIIHOCTI HA CTUCK i pO3TATYBaHHS, MOJYJIiB IIPY>KHOCTI i

3CyBY, KyTiB BHYTPilIHbOTO TE€PTS BCiX IAPiB ripCbKUX MOPif, PO3Mipy OrOJIEHHS, a TAKOXK YMCJIa 3PYHHOBAHUX



eJIEeMEHTIB cepefoBUILA B pe3yJIbTaTi edopMyBaHHS IIPU Pi3HUX CIIOCO6aX KpinyieHHs i 36ib1IeHHi ripchbKoTro
THCKY. BCTaHOBJIEHO, 1110 IOKA3HMK reoMeXaHiqYHOi 6e3I1eKU 171 BUPOOKK 06€pHEHO ITPOTIOPLIiHHNI ii
reOMETPUYHUM PO3MipaMm, 3MillleHHAM KOHTYPY i Basi 3pyIIHOBAHUX IOPiJ, B ITOKPIBJIi, a IPSIMO NPONOPLIHNN
[IOJATIVBOCTI i HECYUil 3MaTHOCTI KpirieHHs. [1715 OL[iHKY [TapamMeTpiB TOTOYHOTO FEOMEXaHIYHOIO MOHITOPUHTLY
cucreMu "KpinieHHsi-MacuB” cOPMOBaHi [1Ba iHTErpajibHUX iHAEKCH 6e3MeKu, IEPIIM 3 SKUX BU3HAYa€e PiBeHb
MaKCHMaJIbHOTO TEXHIYHOTO PU3UKY, IPYTUH - IHTETPOBaHUM TEXHIYHUN PU3UK r€OTEXHIYHOI cucteMu. [lepmuii
IIOKa3HMK BUKOPUCTOBYETHCS [JIs1 KOHTPOJIIO BUXOJy 00'€KTA YIIPaBIliHHS B aBapiliHUI pexXuM, a Ipyrui - aJis
OLIiHKM H10T0 IIOTOYHOTO CTaHy. Po3po6ieHo i anpo6oBaHo (a33i-KOHTpoJIep, 1o 3abe3neuye aHali3 JaHUX
MOHITOPUHTY 32 BEJIMYMHOIO i LIBUIKICTIO BiIX1JIEHHSI KOHTPOJIbOBAaHUX ITapamMeTpiB. OOrpyHTOBaHi IapameTpH i
po3pobiieHa apxiTeKTypa HOBoi iHpopMalliiHOI cucTeMu O6e3I1eKH, s1Ka Bifjpi3HSIETbCSI METOAMU OIIEPAaTUBHOTO
IIPOTHO3YBAHHS i OLIIHKM CLI€HApPiiB pPO3BUTKY reOMexaHiuHuX npoueciB. Cucrema BKIIOYae: 6a30BY KIIi€HT-
CEpBEpPHY MiJCUCTEMY YIIPABJIiHHS IEPCOHAJIOM; I0BiIKOBO-iH(pOpMALiiHy MiACUCTEMY MiITPUMKU IPUNHSITTS
pilleHsi; mizicucTemMy aHasli3y piBHsI 6e3leKy BeJeHHs ripHUYUX PoOiT 3 ypaxyBaHHSIM reoMeXaHiYHUX (aKTopiB, sIKa
peaslizye METOU OLiHKM CTaHy CUCTEMU "KPillJIEHHsI-MaCUB" HAa OCHOBI KpUTEpiiB HEOE3IEeKU i MaTEMAaTUYHOTO
amapary HeviTKoi jioriku. besneka po6iT 3abe3neuyeThes 32 PAaXyHOK MiJIBUIIEHHS ePeKTUBHOCTI B3aeMOpii
IepCcoHasy Ta MOro AUCLUIIIIHAPHOI BillIOBiNalbLHOCTI, @ TAKOXK MPUMHSATTS 3aBYaCHUX PillleHb 3 NiATPUMaHHS
ripHMYMX BUPOOOK B 6€3aBapillHOMY CTaHi Ha OCHOBI BUSHAY€HHS BEJIMUMHY | IIBUAKOCTI 3MiHM KOHTPOJIbOBAaHUX
rapameTpis.

2. The objective of the thesis is to validate information safety system parameters for underground mining
operations basing on established common tendency of changing scenarios of geomechanical process dynamics
and criteria for estimating geomechanical process danger. It is for the first time when ratios of (a) the tunnel
contour shifting to the support flexibility and (b) volume of the broken rocks in zone with inelastic deformation to
the support bearing capacity are used for criterion estimation of the "support-rock" system state. The criteria
were established on the basis of a mathematical model which took into consideration data spread of the
compressive and tensile strengths, coefficients of elasticity and shearing, angels of internal friction in each layer of
the rocks, size of the rock outcrop and quantity of all broken elements in the medium in result of deformation at
different methods of the tunnel supporting and increasing levels of the rock pressure. It was found that
geomechanical safety of the tunnel was inversely to the tunnel geometry, contour shifting and weight of the
broken roof rocks and in direct proportion to the support flexibility and bearing capacity. In order to estimate
parameters for the current geomechanical monitoring of the "support-rock" system, two integral indices of safety
shall be formed, one of them shall specify maximal level of technical danger and another shall reflect integral
technical danger of the geotechnical system. The first index is used to control transfer of the control object to the
emergency mode, and the second index is used to estimate the current state. A fuzzy controller was designed and
tested for analyzing monitoring data by size and speed of the parameter divergence. Parameters were validated,
and architecture of the new information safety system was designed which differed by methods of on-line
forecasting and estimating of scenarios of geomechanical process dynamics. The system includes: a basic client-
server subsystem for personnel management; a reference-information subsystem; and a subsystem for analyzing
safety of mining operations and geomechanical factors by methods of estimation of the "support-rock" system
safety basing on the safety criteria and mathematic apparatus of fuzzy logic. Safety of operations is ensured by
more effective personnel interaction, the personnel stronger disciplinary responsibility, and, basing on specified
size and speed of the parameters changing, earlier made decisions on keeping the tunnels in a trouble-free state.
The findings of the thesis were used for designing, testing and implementation of technical recommendations and
the new information safety system.
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