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PE®EPAT

Jlunnomnas paboma cooepocum: 46 crpanu, 61 nuTeparypHblii HICTOUYHHUK, 12
WUTFOCTPALUN.
Knwouesvle cnosa: TPAHNUYHO-2JIEMEHTHOE MOJIEPUPOBAHUWE, METO/]
OUKTHUBHBIX  HAT'PY30K, PEJIBC, HAIIPSDKEHHOE  COCTOSHUE,
KOMIIBIOTEPHOE MOAEJINPOBAHUE.

B nunnomuol pabore paccMaTpUBAIOCh CEUEHUE pelibca IMOJA TMOCTOSHHOMN
pacnpeiefIeHHON Harpy3Kou.

Leny nunmomHoi paboTel — pa3paboTaTh COOCTBEHHBINM aJIrOPUTM IS
(dbopMHUpOBaHUS CUCTEMBbI alreOpanyecKuX YypaBHEHHM OCHOBBIBAsICbh Ha METOJIe
(UKTUBHBIX HATPY30K YISl TEJI C PA3IMYHON F€OMETPUEH U pa3IMuHBIMU KOMOUHALIUSIMU
YCUJIMK HA TPaHUILE.

OCHOBHBIM  METOJIOM HCCIICJIOBAaHUS  SBIISCTCS IMpOINpHUETApHAs CHUCTeMa
KOMITBIOTEPHON aJreOpbl IS HAyYHBIX, HHKCHEPHBIX, MAaTEMaTHYECKUX pacyecTOB
Wolfram Mathematica. Yeprexxu Obumm co3ganHbl ¢ wucnojib3oBanueM AutoCAD,
KOMMEPYECKOr0 TPHIOKCHUS JIJI1 aBTOMAaTH3MpOBaHHOTO mpoektupoBanus (CAIIP).
Kpome Toro, s NMpoBEACHHS aHaaW3a MCIOJIb30BAIUCh BO3MOXKHOCTH IPOTrPaMMBbI
Microsoft Excel.

B nunnomHol paboTe moy4eHbl CIeyIONUe Pe3yIbTaThl:
PaccmoTrpena cmenienHas rpaHidHas 3aaya s CEUCHUS KEJIE3HOJOPOKHOIO pelibCa;

CMOI{GJ’II/IPOBaHO HAIIPAKCHHOC COCTOAHHUC CCUCHHA PCJIbCa C MCIIOJIb30BAHUCM MCTOJ1a
I'PaHUYHBIX 3JICMCHTOB,

PazpaGotan anroputM (GOpMHUpPOBAHUS CHUCTEMBI aNreOpandecKux YypaBHEHUH,
OCHOBaHHBIN HA METOJI¢ (PUKTUBHBIX HATrPY30K;

[IpoBeneH aHanu3 HANPSHKEHHOTO COCTOSIHMS ISl PA3JIMYHBIX KOMOWHAIIMN YCHIIUNA Ha
TPaHULIE )KEJIE3HOIOPOKHOIO PeIIbCa.



ABSTRACT
Diploma contains: 46 pages, 61 literary sources, 12 illustrations (drawings).

Keywords: BOUNDARY ELEMENT SIMULATION, FICTITIOUS LOADS
METHOD, RAIL, STRESS STATE, COMPUTER MODELING.

In the graduation thesis the rail cross-section under a constant distributed load was
considered.

The aim of the graduation thesis is to develop a proprietary algorithm to form a
system of algebraic equations based on the dummy load method for bodies with different
geometries and different combinations of boundary loads.

The main investigation method used was Wolfram Mathematica, a proprietary
computer algebra system for scientific, engineering, and mathematical calculations.
Drawings were produced using AutoCAD, a commercial computer-aided design (CAD)
and a drawing software application. In addition, the capabilities of the Microsoft Excel
program were used for the analysis.

The following results have been obtained in the graduation thesis:

A mixed boundary value problem for the cross-section of a railway track was
considered.

Stress state of rail section using boundary element method has been simulated.

The algorithm of forming algebraic equation system based on dummy load method is
developed.

Analysis of stress state for different combinations of forces on rail boundary has been
carried out.



