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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyopHK: 30.19.33

Tema gucepranii:
1. TIpsimi Ta 06epHEHI 337a4i ME€XaHIKY 3TUHAHHS OYPUJIbHUX KOJIOH Y TJIMOOKUX KPUBOJIiHITHMX CBEPJIJIOBUHAX

2. Direct and inverse problems of mechanic bending of drill columns in curvilinear deep bore-holes

Pedepar:

1. TTocTaByieHi i po3B's3aHi HOBi aKTyasibHi HAYKOBI 334a4i MeXaHiKy [I0BeIiHKY OypPUJIbHUX KOJIOH IPU iX IIPY>KHOMY
3rMHaHHI Y KPUBOJIHIMHMX KaHaJax [MIMOOKMX IIOXUJIO-CKEPOBAHMX Ta TOPU3OHTAJILHUX CBEP/JIOBUH 3 METOIO
IIPOTHO3YBaHHS i 3a1100iraHHs HEMITATHUM PeXMMaM iX QyHKIiOHYBaHHS. 3 BUKOPHUCTAHHSIM TEOPii FTHYYKUX
KPUBOJIIHITHMX CTE€PKHIB PO3p06JIeHa MaTeMaTUYHa MOZEb Ta CPOpMYJIbOBaHi AudepeHLianbHi PiBHSHHS, M0
OIIMCYIOTh IIPY>KHE NlepOPMYBaHHS KOJIOH Y KaHajlaX KPUBOJIIHIHHMX CBEPAJIOBUH. Y MOJieJsli BpaXxOBaHi >KOPCTKICHI
BJIACTMBOCTi OYPUJIbHUX KOJIOH IIPM iX 3rMHAaHHI, HEOJHOPiHI 10 JOBXWHI CAJIN TSDKIHHS, @ TAKOXX CUJIM KOHTaKTHO]
Ta (PUKLIAHOI B3aeMOii 30BHILIHbOI TOBEPXHi OYPUIIbHOI KOJIOHU 3 IOBEPXHEIO CTIHKU CBEPIJIOBUHM.
CdopmynboBaHi psmi Ta obepHeHi 3a1ay4i 1151 1o6ynoBaHuX piBHIHb. PO3B'13aHi 3a7a4i IPO BU3HAYEHHS CUJI
OIIOpY i MOMEHTIB CUJI OTIOPY IIPX OCOBOMY PYCi OYpUJIBHOI KOJIOHU CIiJIBHO 3 il 06€pTaHHSIM y KpUBOJIHIHUX
CBEP/IJIOBUHAX 3 TPAEKTOPisIMU B (OPMi IyT'¥ KOJIa, JIAHIIOTOBOI JIiHii, YeTBEepTUHU €Jlilca, YaCTUHU Napadosu Ta
rinep6osin. [locTaBeHa 3a1a4a PO MOJIEJ/IIOBAHHSI IIPY’KHOTO 3TMHAHHS Ta BUHUKHEHHS! KDUTUYHUX CTaHIB

OypUJIbHUX KOJIOH Y KPUBOJIIHITHMX CBEPJIJIOBMHAX, OCbOBA JIiHis SIKMX Ma€ NOJATKOBI (KOCUHYCOinalbHI Ta



CIipajibHi) FEOMETPUYHI HEJOCKOHAJIOCTI. 3HalIEH] Jjianla30HM TeOMETPUYHUX NTapaMeTpiB i MapaMeTpiB
HEIOCKOHAJIOCTEH, NIPY SIKUX 3[iICHEHHS OlNepaliil CITyCKy Ta MiAoOMY € MOXKJIMBUM, a TAKOX IX KDUTHUYHI

3HAUEHHS, [IPY SIKUX CIIOCTEPIraeThesl ePeKT IPUXOIJIEHHS OypUJIbHOI KOJIOHY i MaloTh Miclie aBapiliHi pesxumu.

2. New urgent scientific problems on mechanical behavior of drill columns in their elastic bending in curvilinear
channels of hyper-deep inclined and horizontal bore-holes are stated and solved with the aim to prognosticate
and avert the emergency regimes of their functioning. Using the theory of curvilinear flexible rods, the
mathematical model is elaborated and differential equations are formulated, which describe elastic deforming of
drill columns in channels of curvilinear deep bore-holes. In the model, the stiffnesses in bending, inhomogeneous
gravity forces as well as forces of contact and friction interaction of the drill columns with the bore-hole wall are
taken into consideration. Direct and inverse problems are formulated for the constructed equations. The problems
about determination of resistance forces and moments at axial motion and rotation of the drill columns in the
bore-holes with circular, catenary, elliptic, parabolic and hyperbolic trajectories are solved. The problems about
modeling of elastic bending and origin of critical states for drill strings in curvilinear bore-holes with spiral and
cosinusoidal imperfections are stated. The diapasons of geometry and imperfection parameters corresponding to
favorable and unfavorable regimes of functioning are found; their critical values corresponding to the drill columns
sticking are calculated.
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