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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 52.13.25.05

Tema gucepranii:
1. PO3BUTOK TEOPii 3B'13aHUX MPOLECIB CTOCOBHO F€OMEXAHIKU BYIJIEIIOPOJSHOIO MACUBY.

2. The development of the coupled processes theory in the application to geomechanics of coal-rock massif.

Pedepar:

1. O6'eKT mOCHIIKEHHS - 3B's13aHi [IpoLjeCy reOMeXaHiKy, 10 Bifi0yBalOThCS y BYIJIENIOPOJHOMY MacHBi HAaBKOJIO
BMPOOOK BYTiJIbHUX IIAXT. MeTOI0 po6OTH € PO3BUTOK TEOPii 3B's13aHUX IPOLIECiB CTOCOBHO reOMeXaHiK1
BYIJIEIOPOLHOTO MACUBY, SIKA 6a3yeThCs HA pO3pOO6Li METO/iB MOJIE/IIOBAaHHS HOBUX CIIOJIy4€Hb 3B'SI3aHUX
npoleciB Ta ix kiacudikariii 3a cTyreHem BIJIMBY Ha 3MiHY MacHUBiB CIIiJIbHUX IIapaMeTpiB, 1J1s1 BCTAHOBJIEHHS
IIPOCTOPOBO-YaCOBUX 3aKOHOMIpPHOCTEH iX CyMiCHOrO nepeoiry. MeToau NOCiiKeHHs: aHali3 Ta y3arajJbHEeHHs
TEOPETUYHUX i EKCIIEPUMEHTAJIbHUX JAHUX 10 IIPOTIKAHHIO i MOJIE/IIOBAHHIO CKJIAIHUX NIPOLECIB TeOMEXaHIKH,
METOJI MeXaHiKM TBePAOro Tijla, MEXaHiKY pinyuHM i ra3y, MexaHiku BUOyXy, YhCesbHEe MOIe/TIOBAHHS i3
3aCTOCYBAaHHSIM METOMY CKiHU€HHUX €JIeMEHTIB. Briepie po3po6yieHo MaTeMaTH4Hi MOZeJi i MeTOIM PO3PaxyHKyY
IapaMeTpiB 3B'43aHUX Pi3UYHUX NIPOLECIB Ipy PinbTpalii rady y BUpOOKY 3 aHKEPHUM KPIIlJIEHHSIM, [IPY BUOYXY
LIITYPOBUX 3apAZiB, IPpY ra3o4MHaMIYHUX IIpoLecaX, IPYU HAaTHITaHHI PiAWUHY y BYTibHMI 11y1acT. Ha 0CHOBI

PO3pO6IeHNX MO el BCTAHOBJIEHO MPOCTOPOBO-YaCOBi 3aKOHOMIPHOCTI 3MiHM ITapaMeTpiB 3a3HaY€HUX 3B'SI3aHUX



npouecis. BCTAaHOBIEHO KPUTEPiH OLHKY CTYIIEHIO BIIJIMBY KOXKHOTO i3 3B's13aHUX IIPOLIECIB HA 3MiHY MAaCUBiB
CIIiJIbHUX TIapaMeTpiB 17 BU3HAUYEHHS HeOOXiTHOCTI iX ypaxyBaHHS y BiZIIIOBIIHUX MaTEMaTUYHUX MOJIEJISIX.
Beneno knacudikallilo 3B'13aHUX MIPOLIECIB 32 CTYIIEHEM BIVIUBY Ha 3arajibHUi pe3ysbTat. Po3pobiieHo i
BIIPOBAP)KEHO HA BYTiJIbHUX MiANPUEMCTBAX METOOUYHE 3a0€3M1eYeHHs] 3aCTOCYBAaHHS TeOpil 3B'13aHUX IIPOLIECIB
CTOCOBHO F€OMEXaHiKM BYIJIENIOPOJHOTO MaCHBY Ta HOPMATUBHO-TEXHIYHY JOKYMEHTALIIIO, IO PETJIAMEHTYE
IIOPSIIOK BUKOHAHHS TEXHOJIOTIYHUX onepaliil 3 reopisnyHoi AiarHOCTUKY MiI3€MHUX CIIOPY], 3 ypaXyBaHHIM
3aKOHOMIPHOCTEH CIIiJIBHOTO NEePEDIry 3B's13aHUX IIPOLIECIB, @ TAKOXK 3abe3Ieuye CTilKicTh BUpo6oK 3 AK nipu
BeJIeHHi OypOmigpUBHUX POOIT, CKOPDOYEHHS BUTPAT Ha iX IPOBELEHHS i MiITPMMAHHS [IPOTSTOM TEPMIHY

eKCIulyaTallii, 32 paxyHOK YOro OTPUMaHO (akTUYHUN eKOHOMIYHUH edeKT y po3mipi 1 866 900 rpH.

2. The object of study - coupled processes of geomechanics occurring in rock mass around the workings of coal
mines. The aim is to develop the theory of coupled processes in the application to rock mass geomechanics, which
is based on the development of methods for simulation new combinations of coupled processes and classify them
according to the degree of influence on the change in the array of common parameters to determine the spatial
and temporal patterns of their occurrence. Methods of study: analysis and synthesis of theoretical and
experimental data on the flow and simulation of the complex processes of geomechanics, mechanics of rigid body
methods, fluid mechanics, mechanics of explosion, numerical simulation using finite element method. First
developed mathematical models and methods of calculating the parameters of the coupled physical processes
during the gas filtration in mine opening with roof bolting, during the explosion blast-hole charges, during gas-
dynamic processes, during fluid injection into the coal seam. The spatio-temporal patterns of the change of
coupled processes parameters established at the base of this models. A criterion for the evaluation of the degree of
influence of each of the coupled processes to changes in the common parameters array was proposed to
determine whether to take them into account in an corresponding mathematical models. The classification of
coupled processes according to the degree of influence to common result were developed. Methodological
support application of the theory of coupled processes in geomecha-nics and standard-technical documentation
were developed and implemented in the coal mines that regulates the performance of technological operations
geophysical diagnostics of underground constructions, taking into account the laws of the coupled processes
progress, and provides stability to the workings with roof bolting at the drilling and blasting operations, reduce the
costs of implementation and maintenance of workings over the operation life, whereby the actual economic
impact of 1 866 900 UAH was obtained.
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