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2. Development of scientific foundations for increasing the reliability of long-term pipeline systems by improving
the welding processes during repairs

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA JOCIIPKEHHIO MIIJTHOCTI Ta HaliHOCTi TPUBAJIOEKCILITyaTOBaHUX
TPYOONPOBIIHUX CUCTEM TiJ] Yac peasnizalii peMOHTHO-BiIHOBJIIOBAJIbHUX POOIT, 30KpeMa 3BaplOBaIbHUX [IPOLIECIB
Ta MOHITOPHHIY Halpy>KeHO-Ie(OpMOBAHOIO CTaHy i MEXaHIYHUX XapaKTEePUCTHK MaTepialy TpyOOIIPOBOJB.
BcTaHOB/IEHO 3aKOHOMIPHOCTI TPEHY [TIOKa3HUKIB HAZIIMHOCTI TPUBAJIOEKCIIyaTOBAHUX ra30MPOBIIHUX CUCTEM Ta

C(i)OpMy.TIbOBaHO AJITOPUTM BN3HAYEHHS pOSMipiB OXOpOHHO'l' 30HU [OJ1 OKPEMUX MaFiCTpaJIbHI/IX FaBOHpOBO,I[iB.



Po3p06s1€HO METOAM BCTAHOBJIEHHS XapaKTEPUCTUK I0JIs IIJIACTUYHUX OedopMallill, 3yMOBJIEHUX 3BaPIOBAHHSIM Y
BHMCOKOMIIIHUX CTaJIIX TPYOHOI'O TUITY Ha IMifCTaBi eKCIIepUMEeHTalbHUX BUMiploBaHb. PO3BUHYTO
€KCIIEPUMEHTAJIbHO-PO3PAXYHKOBUI METOJI, BU3HAYEHHS HAIIPY>KEHOT'O CTAHY, 3yMOBJIEHOTO 3BAPIOBAHHSM Y CTHUKAX
TPYO 3i 3aCTOCYBaHHSIM CTajel MiABUILEHOI MilJTHOCTI TPyOHOTO TUIly Ta OTPUMAaHO BUPA3U [1J11 00YUCIIEHHS
HanpyKeHb. JI0CiIKeHO XapaKTePUCTUKY TPILIMHOCTIAKOCTI, yIapHOi B'SI3KOCTi Ta KOPO3iiiHOI TPMBKOCTI Pi3HUX
IiZISTHOK 3BapHUX 3'€lHaHb BUCOKOMILIHUX CTajlell TPyOHOTO THUIlY i3 3BapHUMU LIBAMU Pi3HOT'O CTPYKTYPHOTO
cxiany. Po3p’a3aHo 33724y PO BCTAHOBJIEHHS MIlJTHOCTi 6aJIKOBOTrO Ha/I3€MHOTO IIepexoly TpPyOOoIIpoBoy i3
BpaxyBaHHSIM IOJATINBOCTI IPOMIKHUX OIOP, iXHbOTO BUCOTHOTO PETYJIIOBAHHS Ta MPYXHOTO Ne(OPMYBaHHS
I'PYHTY IIPUJIETJIMX Mij3eMHUX AiITHOK. Po3po6yieHo pekoMeHalii o0 peMOHTHO-BiIHOBJIIOBAJIbHUX POOIT

3aJ1i306€TOHHMX Ta METAJIEBUX €JIEMEHTIB IPOMDKHUX OIIOP HaI3€MHMUX [IiJITHOK MariCTpajibHUX TPyOOIIPOBO/IiB.

2. The dissertation is devoted to research into the strength and reliability of long-term pipeline systems during the
implementation of repair and restoration works, including welding processes and monitoring of the stress-strain
state and mechanical characteristics of the pipeline material; development of an experimental and computational
method for establishing the stress state caused by welding in pipe joints when using high-strength steels; features
of the use of welding materials for making pipe joints of high-strength steels; research into the strength of multi-
support aboveground segments of pipeline systems, taking into account the features of the design and operating
conditions; improvement of approaches to the repair of metal and reinforced concrete support elements of
aboveground segments using welding processes. The functional dependence of profit related to reduction of
protection zones and to probability of occurrence of emergency situations is suggested. It is shown on the
example of the segment of the linear part of the gas pipeline «Brotherhood» that it is permissible to reduce
protection zones by 18% to achieve maximum profit from the reduction of areas of the protection zones. To
estimate the damageability of the material by means of macrohardness values, the method of LM-hardness was
used in the case of joints made of high-strength steels of the pipe type. Cases of performing welds with different
structural and phase characteristics relative to the base material of the pipes are considered. A beam-shell model
has been developed for the case of calculating the strength of aboveground segments of main pipelines with
intermediate supports. The model takes into account the features of the structural design of beam transitions,
which may contain pipes of different wall-thicknesses, changes in the acting forces from additional distributed
loads and point-applied forces, elastic deformation of the soil in adjacent underground segments of the pipeline,
the pliability of the supports and the possibility of height adjustment of the supports relative to the axis of the
pipeline. An approach is proposed to take into account the combined action of internal pressure, residual welding
stresses, and beam stresses from bending moments when calculating the safety factor of the aboveground
segments of the pipeline. The fatigue crack resistance, impact toughness, and corrosion resistance of welded joints
of high-strength steels of pipe type made with austenitic, ferritic-pearlite, and combined austenitic root and
ferritic-pearlite filler welds, were investigated. It was found that such welds allow us to obtain higher crack
resistance as compared to that of the base metal, but only within the second segment of the kinetic diagrams of
fatigue fracture. Kinetic diagrams of fatigue fracture were plotted for the base metal and the considered welds.
The impact toughness of different zones of welded joints made of high-strength steel and welds of different phase
composition was studied. It was established that the austenitic weld metal has the highest indicators. A
mathematical model of the experimental-calculation method covering characteristic classes of steels not only of
operated pipelines, but also of new classes of high-strength steels is presented. A functional dependence is
proposed for the description of residual plastic deformations, which allows forming a field of residual welding
stresses in materials that are prone to low-temperature transformations, namely alloyed welding materials and
high-strength steels of the pipe type. The influence of residual stresses during welding of high-strength steels on
the coefficients of static strength of a pipeline with surface defects is studied.
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HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisi:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo
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VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. I'pyn3 Bonogumup fpociaBoBud



2. Volodymyr Grudz

KBasigikamis: x. 1. 1., npodecop, 05.15.13
ImenTudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: BaHO-PpaHKiBChKUI HAI[IOHATBLHUI TEXHIYHMIA YHIBEPCUTET

Ha(dTH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. KapnaTtceka, 6ya. 15, IBano-®pasnkiBebk, 76019, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEelleH3€HTiB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Mapymak I1aBno OpecTtoBuy
2. Pavlo Maruschak

KBasigikanis: n.1.1., npodecop, 05.02.10
InenTudirkarop ORCHID ID: He 3actocoyerscs
HoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi

IBaHa [lymos

Kopg 3a €IPIIOY: 05408102

Micue3HaxoO KeHHS: By Pycbka, 6y11. 56, TepHorinb, TepHOMiNbChKUiA p-H., 46001, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. 3Bipko Oubra IBaniBHA

2. Olha Zvirko
KBasigikanis: 1. 1. n., npodecop, 05.02.10

Imentudikarop ORCHID ID: He zacrocosyerscs



JoparkoBa iHdpopmamnist:

IloBHe HaﬁmeHyBaHHH IOPUOUYHOL 0co0H: Qizuko-mexanidnmii incrutyT im. I'. B. Kapnenka

HanionanbHoi akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa>KeHHS: sy Haykosa, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHSIZ HaujonanbHa akageMig HayK YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: AkafeMidHuiT

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Makcumos Ceprist IOpitoBuy

2. Sergiy Maksymov

KBasidikanis: n. 1. 1., crapmmii HaykoBuii criiBpo6itHuK, 05.03.06
InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: [HCTUTYT eslekTpo3BapioBaHHs im. €. O. [TaTona HaujoHanbHOi

aKkazgeMii HayKu YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micuesnaxo;perHﬂ: ByJ1. Kazaumupa Manesuua, 6yg. 11, Kuis, 03150, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

CeKTop HayKH: AkaneMivHuit

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi

Biacue IlpisBume Im'st [To-6aThKOBI Burssb Oner [0mnifoBid

rOJIOBH pagu

Bsacue IlpisBume Im'st I[To-6aTbKOBI Burasp Oster 1010814

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBiganpHuUii 32 MiATOTOBKY Amepinyna Haranis IBaniBHa

00JIiIKOBUX JOKYMEHTIB

PeecTparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




