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Pedepar

JumioMHuas paborta coaepkuT 56 ctpanuil, 10 uCOIB30BaHHBIX HICTOYHUKOB, 48
WUTIOCTpaInid, 2 TaOJIHIIBL.

KmoueBbie cimoBa: HECKHUMAEMBIE MATEPUAJIBI, HAIIPSKEHHO-
JE®OPMHNPOBAHHOE COCTOAHUE, METOJ KOHEYHbLIX 3JIEMEHTOB;
MACCHUB I'OPHBIX TIOPO1, ANSYS WORKBENCH.

Llenpto AUIUIOMHOW pabOTHI SBISETCS Pacd€éT HaNpsHKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHUSI MacCHBa TOPHBIX IIOPOJ C BBIPAOOTKOW B IIOCKOM W TpEeXMEpPHOU
IIOCTAHOBKE, MaTepHall KOTOPOTO PAacCMaTPUBACTCS KaK HEC)KUMAECMbBIA WU IMOYTH
HEC)KMMAEMbIi B  TPOrpaMME KOHEUHO-3JICMEHTHOTO MOJCIMPOBAaHUS  ANSys
Workbench; npoBeienue ananusa pe3yabTaToB U CPaBHEHUE HCTIOJIB3yEMbIX METOJIOB
pacuera.

B nunnomHo#l paboTe moyd4eHsl CIeyIoe pe3yabTaThl:

[IpoBenen aHanM3 KOHEUHBIX 3JIEMEHTOB M METOJOB WHTEIPUPOBAHUS IMPOTPaAMMBI
Ansys Workbench, kotopsie MOTyT OBITH HCTIOIB30BAHBI MIPU PacUETe HECKUMAEMBIX
¥ TIOYTH HEC)KMMAEMBIX MaTEPHAIIOB.

BrimonHeHn pacu€t HanpsbKeHHO-Ae(OPMHUPOBAHHOTO COCTOSIHUST MacCHBa TOPHBIX
MIOPOJI C BEIPAOOTKOM B TUIOCKOHM M TPEXMEPHOM IMOCTAHOBKE.

HccnenoBanbl MPUYUHBI «OOBEMHOM OJOKMPOBKWY», BO3HUKAIOIICH MPU UYHUCICHHOM
pacuere HEC)KUMAEMBbIX MATEPUATIOB.

HpOBGI[eHa CPaBHHUTCJIIbHAA OLCHKA PC3YyJIbTATOB MW BbIACHCHO, KAKHC MCTOIbI
HHTCI'PUPOBAHHA HauoOoJiee oaAXOo AT O pacqéTa pacCMaTpuBacCMBbIX 3a1a4.

HI/IHHOMHaﬂ pa60Ta HOCHUT HCIIOCPCACTBCHHO IMMPAKTUYCCKYIO HAIIPABJICHHOCTD.

[lonyueHHble uCCIAEAOBaHUA W Pe3yJIbTaThl MOTYT OBITh MPUMEHEHBI B pacuérax
HaIpsKeHHO-1e()OPMUPOBAHHOTO COCTOSIHUSL HEC)KMMAEMbIX MaTEPUAIIOB.

JluninomHasi paboTa BBIMOJHEHA aBTOPOM CAMOCTOSATEIBHO.



Abstract

The diploma work contains 56 pages, 10 sources, 48 illustrations, 2 tables.

Keywords: INCOMPRESSIBLE MATERIALS, STRESS-STRAIN STATE, FINITE
ELEMENT METHOD; ROCK MASS, ANSYS WORKBENCH.

The purpose of the diploma work is to calculate the stress-strain state of a rock mass
with a development in a flat and three-dimensional formulation, the material of which
is considered as incompressible or almost incompressible in the program of finite
element modeling Ansys Workbench; to analyze the results and compare the
calculation methods used.

In the diploma work obtained the following results:

The analysis of finite elements and integration methods of the Ansys Workbench
program, which can be used in the calculation of incompressible and almost
incompressible materials, is carried out.

The calculation of the stress-strain state of the rock mass with the development in a flat
and three-dimensional formulation is performed.

The reasons for the "volume blockage™ that occurs during the numerical calculation of
incompressible materials are investigated.

A comparative evaluation of the results was carried out and it was found out which
integration methods are most suitable for calculating the problems under consideration.

The diploma work is directly practical. The obtained studies and results can be applied
in the calculations of the stress-strain state of incompressible materials.

The diploma work was completed by the author independently.



