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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCcTUTYT TPO6EeM MilgHOCTi imeni I'.C. [Tucapenka HAH
Ykpainu

Kopg 3a €IPIIOY: 05417319

Micuesnaxo;pxeum:: ByJI. TuMips3eBCbKa, 2, M. Kuis, Kuiscbka 06i1., 01014, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX pyopHK: 30.19.51

Tema guceprauii:

1. Po3po6ka MeTo/IiB pO3paxyHKY I0AATKOBUX HAIPYy>Ke€Hb B TOHKOCTIHHUX TPY0ax, 110 CIIPUYMHEH] JIOKAJIbHUMU
nedekramu ix popmu

2. Development of methods for calculating additional stresses in thin-walled pipes, caused by local defects of their
shape

Pedepar:

1. O6’eKT mocimKeHHs — BILIUB AedeKTiB reoMeTpii monepeyHoro rnepepisy abo HeJOCKOHANIOCTe! 3BapHUX IIBiB Ha
HaIpY)XEHU CTaH MariCTpajibHUX Ta IPOMUCJIOBUX TPYOOIIPOBOAiB. MeTa NOCIIiIKEeHHS - PO3PO0Ka iH)KEHEPHUX
AHATITUYHMX Ta YUCEJIbHUX METOJiB BUSHAUEHHS HAIIPY’KEHOTO CTaHy €JIEMEHTIB TPyOOIIPOBOZiB 32 HASIBHOCTI
IedeKTiB reoMeTpii, TaKMX K KyTOBi Ta OCbOBi HECIIIBBICHOCT] 3BapHMX LIBIiB Ta BM'AITUHUA. MeTOIY LOCTiIKEHHS ~
aHaJIiTU4HI METOIM Ha OCHOBI BU3HaYaIbHUX PiBHSIHb T€Opii 000JI0HOK B MIPY)KHill IOCTAHOBL /1711 BU3HAYEHHS
JIOKAJIbHOTO HAIIPY>KEHOTO CTaHy OO0JIOHOK 3 HEIOCKOHAJIOCTAMU (popMU. UncelbHI METOAM aHali3y Ha OCHOBI
METOAY CKIHYEHMX €JIEMEHTIB J1J11 BU3HAYE€HHS PO3IOiNy HAlIPY>KEHb B 30HAaX KOHLEHTPALlii Halpy>KeHb Bif,

HasIBHOCTI AedeKTiB popmu TpyOOIIPOBOLIB y BUIJISII KYTOBUX i OCbOBUX HECITiBBICHOCTEH 3BAPHOTO IBa Ta



BM'SITUH. TeopeTrnyHi i MpaKTUYHi pe3y/bTaTH MOJISITAl0Th B OTPUMAaHHI aHAITUYHUX 3aJ1€KHOCTEH, SIKi MOXKYThb OyTU
BKJIIOUEHi B HODMaTUBHI JOKyMeHTH Ha(TOrazoBOoi IPOMUCIIOBOCTI [1J1s1 BUBHAYEHHSI JIOKAJIbHUX HaIPYXKeHb
IedekriB GopMuy; po3poOLli aHAJIITUYHOI METOIUKY Ta YUCEJIbHUX MOZEseN, SIKi MOXYTb BUKOPUCTOBYBATUCH IIPU
PO3PaxyHKOBO-aHAJIITUYHOMY OOI'PYHTYBaHHI 6€3I€4HOI eKCIlyaTallii MariCTpajbHUX ra30MpOBO/iB 3 AedeKkTamMu
¢opmu. HaykoBa HOBM3Ha M0JISIrae y po3po6lli aHaIITUYHOTO MiIX04Y O BU3HAYEHHS JIOKAJIbHOTO HAIPY>KE€HO-
IepopMiBHOTrO CTaHy TPyOOIIpoBOLY 3 JedeKTaMu 3'efHaHb (KyTOBi, OCbOBI HECIIBBICHOCTI)Ta MifiX0y Ha OCHOBI
METO[ly €KBiBaJIECHTHUX HaBaHTAXXEHb, SIKUI 3aCTOCOBAHO [0 fedeKTy GopMU - BM'SITUHA JOBIJIbHOI TPbOXBUMIiPHOI
dbopmu. PesynbraTu BOCIiIKeHb BUKOPUCTOBYBaMKCh opranizauieio ITpAT «I1BI 3IT HAOTOT'A3BYII3OJISLIS»
[IpY BU3HAYEHHi TEXHIYHOTO CTaHy JiJSIHOK MariCTpaJbHUX Ta30IIPOBO/IB B MiCIISIX OpraHisallii TUM4aCcOBUX
nepeisziB TPAaHCIOPTY [1pY ITPOBEAEHHI PEKOHCTPYKLii aBTOMOOINIbHUX Aopir YKkpainu. HaouHuii ¢pisnynuil 3mict
PO3B’13KiB Ta BUKOPUCTAHHS 6€3PO3MiPHUX [IapaMeTPiB 3 IPAKTUYHOI TOUKU 30PY JO3BOJISIIOTh YAOCKOHAIUTU
BiATIOBiHI TPY6ONPOBIAHI CTaHIAPTH B YAaCTHHI BUBHAYEHHS IOAATKOBUX (0O60JIOHKOBUX 3TMHAJIbPHUX) HaIlPy>KeHb

Iif1 9ac OLiHKY JIOKaJIbHUX AedeKTiB popMu MaricTpaabHUX TPyOOIIPOBOJB.

2. Object of research - the influence of cross-sectional geometry defects or imperfections of welds on the stress
state of main and industrial pipelines. The aim of the study - engineering analytical and numerical methods for
determining the stress state of pipeline elements in the presence of geometric defects, such as angular and axial
misalignments of welds and dents. Research methods - analytical methods based on the defining equations of the
theory of shells in elastic formulation to determine the local stress state of shells with shape imperfections.
Numerical methods of analysis based on the finite element method to determine the stress distribution in the
zones of stress concentration from the presence of defects in the shape of pipelines in the form of angular and
axial mismatches of the weld and dents. Theoretical and practical results are to obtain analytical dependences that
can be included in the regulations of the oil and gas industry to determine the local stresses of shape defects;
development of analytical methods and numerical models that can be used in the calculation and analytical
justification of safe operation of main gas pipelines with shape defects. Scientific innovation is to develop an
analytical approach to determining local stress-strain state pipeline defective joints (angular, axial misalignment)
and approach on the basis of equivalent loads, which are applied to the defect shape - dent arbitrary three-
dimensional shape. The results of the research were used by the organization PJSC "PVI ZIT
NAFTOGASBUDIZOLYATSIYA" in determining the technical condition of sections of main gas pipelines in places of
temporary transport crossings during the reconstruction of roads of Ukraine. The visual physical content of the
solutions and the use of dimensionless parameters from a practical point of view allow to improve the relevant
piping standards in terms of determining additional (shell bending) stresses when assessing local defects in the
shape of main pipelines.
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