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AHHOTALIUS

Jumiomuas pa6ora, 50 ctp., 25 puc., 1 Tabin., 16 ucCTouHUKOB.

Karouensbie ciaoBa: KYCOUHO-TJIAJIKOE VIIPYT'OE OCHOBAHHUE,
NHTEI'PAJIBHBIE [TPEOBPA30OBAHUA JIATIJIACA, METO/
KOHEYHBIX 5JIEMEHTOB.

Obvekm uccnedoganun — 0Oanka Ha KYCOYHO-TJIAJKOM YIIPYyrom
OCHOBaHMH.

Ilpeomem uccnedoseanus — 1moBeneHUE MPOTrHda MONY-OECKOHEUHBIX U
KOHEYHBIX 0aJlOK, YACTUYHO ONEPTHIX HAa YIPYroe OCHOBaHUE.

Ilenv pabomer — yCTAaHOBUTH U TIPOBEPUTH AHATUTUYECKHUE PEIICHUS IS
nporudoB O6aJIOK Ha KyCOYHO-TJIAJIKOM YIPYTOM OCHOBaHUH C MCIOJIb30BaHUEM
MHTErpajibHOro npeodpa3oBanus Jlamnaca u MeTo/1a KOHEYHBIX JIEMEHTOB.

Memoowsl uccnedosanusa. aHAIUTUYECKHUE PEIICHUs Ui Mporuda 6anok
BBIBOJIATCS C wucnojb3oBaHueM Wolfram Mathematica u uHTerpajgbHBIX
npeoOpazoBanuii Jlammaca. MeToJ KOHEUHBIX SJIEMEHTOB HCIIOJIB3YETCS ISl
MOJITBEPKICHHSI aHATUTUYECKUX PEIIeHUN U g u3ydeHHus Oosee CIO0KHBIX
3a/1ad.

Ilonyuennsie pezynomamsl u uX HOGU3HA. COYETAs AHAIUTHYECKHE
pemieHus ¢ nposepkoilt MKD, 3710 nccienoBaHrne MO3BOJISIET MOMYYNUTh MOJIHOE
NOHMMAaHHE MOBEJEHUsI TPOoruda 6anoK Ha KyCOUYHO-YNPYTHMX OCHOBAHMSIX. JTO
UCCJIEIOBaHME JaeT IEHHYI0 MHGOPMAIMI0 O CTPYKTYpHOM peakiuu O0aiok,
OTKpPBIBas MyTh ISl JAIBHEHIIETO M3yUeHUsI O0Jiee CIOKHBIX B3aMMOICHCTBUN
0aJIKy ¢ yIpyruM OCHOBAHHEM.

Jlocmosepnocms mamepuanoe u pe3yipbmamos OUNIOMHOU padomul:
JlunimomHast pabota ObUTa BBITIOJHEHAa aBTOPOM CaMOCTOSITEILHO, OOECIICUrB
JIOCTOBEPHOCTh MPE/ICTABIEHHBIX MATEPUAJIOB U PE3YJIbTATOB.

Obnacme 603M0IHCHO20 NPAKMUUECKO20 NPUMEHEHUA: Pa3pabOTaHHbIE
METOJUKHA MOTYT OBbITh MPUMEHEHBI JJIs aHaJIM3a Mporuda B CUTyalUsX, KOr/aa
MOBPEXKIAIOTCA YaCTH YNPYroro OCHOBaHUS, Hampumep aedopmanuii penbcos.
Taxke OHH MOTYT NOCITYKUTh OCHOBOM i H3ydeHHsT Oo0Jiee CIOKHBIX
CLEHAapHEB B JKEJIE3HOAOPOKHOM IIyTEBOM CTPOMUTEIBCTBE, TaKUX Kak
JUHAMUYECKUN OTKJIMK OalOK Ha BSI3KOYIPYTMX OCHOBAHMSX MOJ Harpy3Koil
JBUKYILEroCsl TPAHCIIOPTA.



AHATALBIS

Jpimuiomuas npana, 50 c., 25 main., 1 ta6in., 16 kpbiHiil.

KarouaBbin CJIOBBI: KABAJTAYHA-TJIAIIKASA I[TPYT'KAA
MAJICTABA, IHTAI'PAJIbHBIS TTEPAVTBAPOHHI JIAIUIACA, METAJ]
KAHYATKOBBIX DJIEMEHTAY.

Ab'exm oOacnedasanna — OdlbKa Ha KaBaJlayHa-TIaAkaid mpyrkan
naJiCTaBe.
Ilpaomem oOacnedaséannsa - TABOA3IHBI TMpariHy Nay-O0fCKOHLBIX 1

KaHYaTKOBBIX 03JI€K, YaCTKOBA alepThIX Ha MPYTKYIO MaJICTABY.

M>ma pabomer — ycranspailb 1 MpaBepblllb aHATITBIYHBIS PAUIIHHI JUJIS
npariHay 037K Ha KaBajlayHa-TJajKail Mpyrkail majacrtaBe 3 BbIKAPbICTAHHEM
IHTArpanbHara nepayrpapauus Jlamnaca 1 MeTany KaH4YaTKOBBIX dJI€MEHTAY.

Memaowl Oacnedaeanna’ aHANITHIYHBIS PAlIdHHI AJs Tpariny O3JeK
BBIBOJ3SIIIIA 3 BhIKapbicTanHeM Wolfram Mathematica 1 iHTArpanbHBIX
nepayTBapaHHsY Jlamnaca. Mera kaHYaTKOBBIX AJIEeMEHTaY BBIKAPHICTOYBACIIIIA
JUISL TIAlBEPJKAHHS AHANITBIYHBIX PAIIdHHAY 1 IS BBIBYUDHHS OOJIBII
CKJIaJaHbIX 3a]1a4.

Ampuvimanvia 6btHIKi § IX HAGI3HA: CTIATYYarOYbl aHAIITHIYHBIS Al HHI 3
npasepkait MKD, ratae nacnenaBanHe fa3Bajsie aTpbIMallb MOYHAEe pa3yMeHHE
NaBOJI31H MpariHy 03JIeK Ha KaBaJllayHa-TIPYTKiX majacTaBax. [ '3Ta macienaBaHHe
Jae KalToyHyr iHpapMarnpiio ab CTPYKTypHall plrakiibli 037K, aJIKphIBAIOYBI
IUIAX JJIs1 ajiefinara BeIByUSHHS OOJIbII CKIIAJAHBIX Y3aeMaA3eaHHY O3JbKI 3
MpyrKau MmajacraBau.

Jlaknaonacub mamaipuianay: IpITIJIOMHAs TIpalia Obljia BRBIKaHaHA ayTapam
caMacTolHa, 3a0sCIeYbIyIIbl JaKIaJHACIh MPAJCTAyICHBIX MAaTIphisIay 1
BBIHIKAY.

Bobnacuyb mazuvimaca npakmelunaza nPpoIMAHEHHAA. PACIpPaLlaBaHbII
METOJBIKI MOTYIlb OBIIlb YXKBITBIA IS aHAi3y Tpariny ¥ ciTyamsisx, Kaii
MAITKO/KBAIOIIA YACTKI MPYTKail MajiCTaBbl, HAMPBIKIA, Ad(PapMaiblii pIeK.
Takcama siHBI MOTYIIb MACTY>KbII[b ACHOBAM 711 BRIBYUIHHS OOJBIII CKIIaaHbIX
CIIPHAPBISY Y YBITYHAYHBIM ITYISIBBIM OYJayHIINTBE, TaKiX SK JBIHAMIYHBI BOATYK
0dJ1eK Ha BSI3KAMPYTKIX MaJIcTaBax Maj Harpy3Kai siki pyxaela TpaHcmapTa.



ANNOTATION
The thesis contains: 50 pages, 25 pictures (figure), 1 table, 16 sources used.
Keywords: PIECEWISE ELASTIC FOUNDATION, LAPLACE
TRANSFORM, FINITE ELEMENT METHOD.

The object of the research —beam on piecewise continuous elastic foundation.

The subject of the research — the deflection behavior of semi-infinite and
finite beams with partial foundation support.

The purpose of the work — to establish and validate analytical solutions for
beam deflections on piecewise elastic foundations using the Laplace Transform
and Finite Element Method (FEM).

Methods of research: analytical solutions for beam deflections are derived
using Wolfram Mathematica and Laplace integral transforms. The Finite Element
Method (FEM) is employed to validate the analytical solutions and to explore
more complex beam and foundation configurations.

The results of the work and their novelty: by combining analytical solutions
with FEM validation, this study achieves a comprehensive understanding of the
deflection behavior in beams on piecewise elastic foundations. The primary
objective is to establish analytical solutions for beam deflections under these
conditions and validate them using FEM. This research offers valuable insights
into the structural response of beams, paving the way for further investigation
into more intricate beam-foundation interactions.

Authenticity of the materials and results of the diploma work » The thesis

was carried out by the author independently, ensuring the authenticity of the
materials and the results presented.
Recommendations on the usage — the developed methodologies can be

applied to analyze situations where parts of the elastic foundation are damaged,
facilitating the calculation of deformations, such as rail deformations.
Additionally, they provide a basis for examining more complex scenarios in
railway track engineering, such as the dynamic response of beams on viscoelastic

foundations under moving vehicle loads.



