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1. TIporHO3yBaHHS 3aJIMIIKOBOI MIITHOCTI Ta LOBrOBiYHOCTI AiJITHOK HaTOra3onpoBoiiB 3 AedeKTaMu 3a
€KCIIJIyaTaliliHUX YMOB

2. Prediction of the remaining strength and lifetime of the defect-containing fragments of oil and gas transmission
pipelines under service conditions

Pedepar:

1. lnceprauito NPpUCBSIYEHO CTBOPEHHIO TEOPETUYHUX MOJEJIEN, a BiJTAK HAa IX OCHOBI — KPUTEPIiB Ta METOIUK
PO3paxyHKY 3aJIMIIKOBOI MilIHOCTI i JOBroBiYHOCTI HaTOra30IpOBO/AIB i3 HASBHUMU Y HUX NledeKTaMu Iif Aieio
LJMKJIIYHOrO i CTaTUYHOr'0 HAaBAaHTAKEHb Ta poO604oro cepenosuia. [1o6ynoBaHo KpuTepii LUKIIIYHOI MilTHOCTI
€JIEMEHTIB TpyOOIIpOBOAY 3 TPilllHAMU, 3a SKMUMU MO>KHA BU3HAYaTU TaKi MapaMeTpy LUKJIIYHOTO HaBAaHTa)KEHHS,
3a SIKMX 3206e31e4yeThCsl 3aJ]laHNil pecypce eKCITyaTallii; po3po6eHO pO3paxyHKOBY MO-[I€JIb 1JIsl BU3HAYEHHS
nepiosy 3apoJiKEHHS BTOMHOI TPilllMHY 6iJ1s1 CIIJIIOCHYTOTO KOHILIEHTPAaTopa HalpyXKeHb. BCTaHOBJIEHO BIJIMB
KOPO3UBHO-aKTUBHUX i BOLHEBOBMICHUX CEPENOBUIL HA MILIHICTb i JOBrOBIYHICTb ra30MPOBO/IB IIJISIXOM
IIPOTHO3YBAHHS POCTY KOPO3iHOMEXaHIYHOI TPILMHY B TPy6OIIPOBOAAX, BUTOTOBJIEHNX 3 BUCOKOIIJIACTUYHUX i

BHCOKOMIIITHUX MaTepiajliB, Ta HA OCHOBI CTBOPEHUX MAaTEMATUYHUX MOJIEJIEN 3alIPOTIOHOBAHO METOJUKY



PO3PaxyHKY 3aJMLIKOBOTO pecypcy Tpyou ra3onpoBoy 3 AedeKTOM B yMOBaX [Iii BOJIOrOro CipkoBOJHIO. Briepiie
OTPUMAaHO 3aMKHYTi GOpMyJIU IJ1s1 06YKCIeHHs Koe(illieHTiB 3aracy MillHOCTI [iJITHOK TPyOOIIPOBOLIB 3
TpilllMHAMU y 3BapHUX 3'€JHAHHSX 3 ypaxyBaHHSM 3MiHHUX B3[I0BX TPYOU i 3a ii TOBLIMHOIO 3aIMIIKOBUX
HanpyxeHb. OLiHEHO BIUIUB LMX HANIPYKE€Hb HA CTATUYHY MILIHICTb AiJIIHKY TPYOONIPOBOAY 3 IOBEPXHEBUMU
TpillMHAMMU y 3BAPHOMY LIBi i, 3rilHO 3 HOPMAaTUBHUMY JOKYMEHTAMU, BCTAHOBJIEHO KaTErOPIMHICTb iXHbOI

Hebe3MeKN.

2. The dissertation is dedicated to development of theoretical models and relevant criteria and methods for
evaluation of the remaining strength and lifetime of the defect-containing fragments of oil and gas transmission
pipelines under cyclic and static stress and working environment. The criteria for cyclic strength of the pipeline
with cracks have been developed. This allows determining the parameters of cyclic loading, which provide certain
lifetime for the considered pipeline. The numerical model has been developed for determining the initiation time
of a fatigue crack near the flattened stress concentrator. Using prediction for stress corrosion crack growth in the
pipelines made for highly plastic and high strength materials the influence of aggressive corrosive and hydrogen-
containing environment on strength and lifetime of gas pipelines has been determined. Employing the presented
mathematic models a method for residual lifetime calculations is proposed for a defect-containing gas pipeline
that works under the influence of wet hydrogen sulfide environment. For the first time closed expressions for
calculating the assurance factors for pipelines with cracks in welded joints subject to residual stresses that vary
along the length and across the section of a pipeline. The influence of these stresses is evaluated concerning static
fracture toughness of a pipeline containing surface cracks in a welded joint and the corresponding category of
danger according to the regulatory documentation is established.
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