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1. MaTemaTryHe MOMIEIIOBAHHS AMHAMIYHYX NPOLECIB y 3a/1a4ax OLiHKU CTaHy F€OTEXHIYHUX CUCTEM

2. Mathematical Modeling of Dynamic Processes in Assessments of the Conditions of Geotechnical Systems

Pedepar:

1. Incepranis npucBsYeHa po3podLii Ta YAOCKOHAJIEHHIO MaTEMAaTUYHUX MOZEJEN i 3ac06iB KOMII'IOTEPHOTO
MOIEJIIOBAHH, HA OCHOBI SKMX BCTaHOBJIEHO 3aKOHOMIPDHOCTI PO3BUTKY JMHAMIYHUX IIPOLECIB Y CUCTEMI "TipHUYM
TeXHIYHUN 06'€KT - IOPOJHUI MacUB" Ta BUPILIEHO aKTyasbHe HayKOBe 3aBJlaHHs OLiHKM AUHAMIYHOTO CTaHY
re0TeXHIYHUX CUCTEM IPU KPIIlJIeHH] MiATOTOBYMX BUPOOOK B HECTIMKUX NOPOAX IJIMOOKUX BYTiIbHUAX MaxT. 17

MAaTEMATNYHOTO MOJEIIOBAHHSA ]J,I/IHaMi‘{HI/IX HpOLleCiB Yy reoTeXHiYHUX CUCTEMAaX Ta iX eJleMeHTax 3aIIpOINTIOHOBAHO

3aCTOCYBaHHSI MOJieJiell TPUILJIedeBYX IPaBiTal[iiHUX MAaSTHUKIB, @ TAKOX IIPOCTHUX, [IOBHO3B'I3HUX Ta i3 3a37aJIerifp

33/IaHMMU HeJIIHIHHOCTSIMUA K-MaCHUX CUCTEM IPYKMHHUX MasiTHUKIB. BU3HaueHO 0COOJIMBOCTI MAaTEMAaTUYHOTO
MOJIEJIIOBAaHHS B J€TEPMiHOBAaHO-XaOTUYHUX CUCTEMAX, Y TOMY YKCJIi TapaMeTpH, KpUTEPii Ta JOMyCTUMIi IOXUOKU
iTepaniii. MeToOM CKiHUEHHUX €JIEMEHTIB OIiHEHO BIIJIMB (POPMHU CTiHOK INYPY Ha Mpale3faTHICTh aHKepa Ta

BCTAHOBJIEHI IIepeBaru HOBOI TeXHOJIOTI, 1110 3abe3Ieyye piBHOMIpHY 3aBaHTaXXEHICTh CTiHKU WIypy. Pedynbratu



PO6OTH 03BOJISIOTh MiABULIUTY PiBeHb €(EKTUBHOCTI Ta 6€3EKN MipHUYUX POOIT.

2. The thesis is devoted to the development of mathematical models and methods of computer modeling which are
the basis of regularities of development of dynamic processes within the system "mining technical object - rock
mass" and of solution of topical scientific issue of assessing dynamic conditions of geotechnical system while
preliminary working supports in unstable rocks of deep coal mines. Use of three-shoulder gravitational pendulums
as well as standard, fully connected and predetermined nonlinearity k and mass systems of spring pendulums are
proposed for mathematical modeling of dynamic processes in geotechnical systems. Peculiarities of mathematical
modeling in determined and random systems including the parameters, criteria, and allowable errors of iteration
are defined. Method of finite elements are used to assess the influence of a hole wall shape upon the anchor
efficiency and to define the advantages of new technology providing proportional load of hole wall. The results of
the research allow increasing level of mining efficiency and safety.
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