MHUHUCTEPCTBO OBPA3OBAHUS PECIIYBJUKHU BEJAPYCh
BEJIOPYCCKHH T'OCYJIAPCTBEHHBII YHUBEPCUTET
MEXAHUKO-MATEMATUYECKHUU ®AKYJBLTET

Kadenpa Teopernyeckoii ¥ NPpUKJIATHON MEXaHUKHU

['JIAIKOBCKUM
[lasen BanoBnu

AHHOTaIMs K TUTUIOMHOM pabore:

OueHka BJIMSIHUSA TOPHBIX pa00T HA XapakTep AeGOpMHUPOBAHUA
MOA3¢MHOH BbIPA0OTKH € UCIOJIb30BAHUEM TEXHOJIOTMH
KOMIIBIOTEPHOI0 MOACJIUPOBAHUS

Hayunsiii pykoBOIUTEND:
CTapIlINi MpenoaaBaTesb
KaHauaaT ¢.-M. HayK
C.H. Jlonatun

Munck, 2024



AHHOTALIUS

Junnomuas pabora: 45 c., 19 puc., 7 tadn., 13 uctounuka, 1 npuioxeHusl.

KimroueBsie cnosa: IIO3EMHBIE I'OPHBIE BBIPABOTKU, MACCHUB
I'OPHBIX ITOPO/, METO/I KOHEYHbIX OJIEMEHTOB,
JIE®@OPMHPOBAHME JIEMOHTAXHOW BBIPABOTKH, KOMITbIOTEPHOE
MOIEJIMPOBAHUE, KOHBEPI'EHILIV A, OYHNCTHBIE PABOTEI.

OOBbeKT uccienoBaHus — FreOTEXHUYECKasi CUCTeMa, KOTopasi BKIIIOYaeT B ce0s
MacCHUB TOPHBIX TTOPOJ] ¥ TIOJI3€MHYIO TOPHYIO BHIPAOOTKY.

IIpenmer wuccnenoBanuss — npoctpaHcTBeHHoe HJIC paccmarpuBaemont
CUCTEMBI U Xapakrep €€ 1e(pOopMUPOBAHHUSL.

Lenr paboThl — oOmNpeAenuTh XapakTep AePOPMUPOBAHMS MOA3EMHOU
JEMOHTAKHON BBIPAOOTKH B CJIEICTBUH BEICHHS OYHCTHBIX TOPHBIX PaOOT.

B nanHo#t pabGoTre ObUIO NPOM3BENEHO KOMIIBIOTEPHOE MOJIEIUPOBAHUE
MOBEJICHUSI MAacCHBa TOPHBIX IMOPOJA, KOTOPHIA BKJIIOYAET B CeOS JEMOHTAXKHYIO
BBIPA0OTKY MPSMOYTOJIbHO-CBOAYATOrO IMOMEPEYHOTO CEYEHUSs, HaXOIsIIeHcs Ha
nryouse 572 M. B kauecTBe 6a30BOi MOZIENN yIPYTOro NOBEJEHUSI MACCHBA TOPHBIX
opoJ BbICTymaeT 3akoH Iyka uisi  wm3orponHoro Ttena. KommberorepHoe
MOJEIMPOBAHUE MOBEIECHUS TOPHBIX MOPOA IPOU3BOAWIOCH IPH IMOMOIIHM METOAA
KOHEYHBIX JJIEMEHTOB. B pe3ynbTare KOMIBIOTEPHOTO MOJEIUPOBaHMS ObLIa
IPOU3BECHA OLIEHKA XapakTepa Ae(pOpMUpPOBAHUS AEMOHTaXXHOH BBIPAOOTKH MpH
IOpPOBEIECHUN OUYUCTHBIX paboT. [lomydyeHHblE YHCIEHHBIE pPE3YIbTaThl OBLIH
BEpU(PUIMPOBAHBI TMPU TIOMOIIM pPE3YIbTATOB HATypHbIX HAOMIONEHUN Ha
CTapoOMHCKOM MECTOPOXKJICHUU KAIMHHBIX COJIeW aHAJOTHUYHON JIEMOHTaKHOM
BBIPAOOTKH.

Pe3ynbrarel 1aHHOM AUMIOMHOI pabOTHl MOTYT MPUMEHSTCS B Pa3IU4HbIX
cdepax TopHOI MPOMBIIITIEHHOCTH.
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JpiruiomHuast npama: 45 c., 19 man., 7 tabn., 13 xpeiHiuel, 1 nagarky.
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JID®APMABAHHE JEMOHTAXHOI BBIITPAIIOYKI, KAMITIOTOPHAE
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AO'exT JnacneqaBaHHSI-TeaMexaHiyHasi cicTaMa, skas Vkiouae Y cs0e
aJ31HOYHYIO BBINIPAIIOYKY 1 SIK1 3MsIIYae Macily TOPHbBIX Mapo/l.

[Ipagmet nacnepaBanHsi-ipactopaBae [1/IB nocnennail cicTaMbl 1 xapakrap
se n13hapmMaBaHHS.

MbTa npanibl-BbI3HAUBIIb XapakTap A3(apmMaBaHHs aa3eMHal JeMOHTaKHOM
BBITIPAIOYKi ¥ CHIICA3TBE BSAA3CHHS TOPHBIX aubIITYaIbHBIX PA0OT.

Y mpampce mpambl  Obuto  BhIpaOiieHa  KaMITIOTApHAE MaJdJIsiBaHHE
MeXaHIuHara rnaBoj[31Hay MaciBay rOpHBIX Mapoj y HaBaKOJUII TOPHAM BHITPAIOYKI
NpacTaKkyTHa-CKIISIEHICTara narsijpoyHara rnepacexy, sikas 3Haxo/3illa Ha TIbI0iH]
572 wm. Ilpel BBIKaHAHHI KaMM'IOTIpHAra MaJdJIsBaHHS YIiliuBajacs TMpyrkae
NaBOJ31HBI TOPHBIX Mapo. PammHHe MaaIbHBIX 3a/1a4 BRIpAOIsIacs Mphl AamaMos3e
MeTaJy KaHYaTKOBBIX 3eMeHTay. [la BeIHIKaX KaMm'roTIpHAra MaadJisBaHHs ObLIa
npaBen3eHa alPHKa Xapakrapy ad(gapMaBaHHS JAEMOHTAKHON BBINIPAIOYKI TPbI
NMpaBs/3€HHI  a4blIYajJbHBIX palOOT. ATpbIMaHbIA JIIKaBbIS  BBIHIKI  OBLII
Bephi(pikaBallb MpbI JaramMo3e BBIHIKAY HATYypHBIX HazipaHHAY Ha CTapoOiHCKIM
PaAOBINTYBI KATIHHBIX COJIAY aHAJIarigHal JEMOHTAXXHOM BHITIPAIIOYKI.

BobOnacip MardepiMara mpakThldyHAra NpPBIMSHEHHS BBIHIKAY IBITIJIOMHAN
nparsl YKirodae ¥ css6e po3Hbis cepbl ropHa31a0bIyHOM MPaMbICIOBACIII.



ANNOTATION

Graduate work: 45 p., 19 fig., 7 tables, 13 sources, 1 app.
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WORKINGS, COMPUTER MODELING, CONVERGENCE, CLEANING
WORKS.

The object of the study is a geomechanical system, which includes a single
mine and an enclosing rock mass.

The subject of the study is the spatial stress-strain state of the system under
study and the nature of its deformation.

The purpose of the work is to determine the nature of deformation of the
underground dismantling workings as a result of mining cleaning operations.

In the course of the work, a computer simulation of the mechanical behavior
of rock masses in the vicinity of a rectangular-arched cross-section mine located at
a depth of 572 m was performed. The elastic behavior of rocks was considered
when performing computer modeling. The solution of the model problems was
carried out using the finite element method. Based on the results of computer
modeling, an assessment was made of the nature of deformation of the dismantling
workings during cleaning operations. The numerical results obtained were verified
using the results of field observations at the Starobinskoye potash salt deposit of a
similar dismantling mine.

The field of possible practical application of the results of the thesis includes
various areas of the mining industry.



