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Tema gucepranii:
1. Kommn'lorepHe MoJie/1I0BaHHS 33724 TeOPii IPy>KHOCTI Ha OCHOBI HOBOI h-afanTUBHOI cxemu

2. Computer modeling of elasticity problems based on new h-adaptive scheme

Pedepar:

1. Inceprarifina po60Ta CTOCYETbCS PO3POOKU Ta [OCiIKeHHS e(PEeKTUBHOCTI METOAUKY OLiHIOBaHHS IIOXUOKU
METOZY CKiIHYEHHHX €JIEMEHTIB y 3a7ja4axX TeOPii IPY>KHOCTI Ha OCHOBI ITOPiBHAHHS PE3YyJIbTATIB METO/IB
CKiHY€HHHUX Ta TPaHWYHUX €JIeMEHTiB. [T06y0BaHO h-afanTUBHY CXeMy, IO IPYHTYETbCS Ha TaKil oLiHIj. [
106YI0BY HECYMICHUX CITOK BUKOPHMCTAaHO METOJ, MOPTapHUX QYHKILii. TeopeTUyHO O6I'PYHTOBAHO MOXKJIMBICTD
3aCTOCYBaHH$ 3aIIPOINIOHOBAHNX METOJIMK. KOPEKTHICTh 3alIpONIOHOBAHOrO OLiHIOBAYa IMiATBEPAKEHO HU3KOIO

004K CII0BAJIbHUX €KCIIEPUMEHTIB, y TOMY YMCJIi i Ha 337a4i 3 BiJOMUM aHaiTUYHUM PO3B'I3KOM. YHCIIOBi
Pe3yJIbTaTU [IOKA3YIOTh, 10 AJITOPUTM afanTauii epeKTUBHO BUijIsie OCOOIMBOCTI Ta KOHLIEHTPATOPU HAMIPYXXEHb Y
IOCJIiIKYBaHUX 00'eKTax. JOCTiIKEHO MOKIMBICTh BUKOPUCTAHHS BUILE3raIaHoro MiX0Ly Y 3ala4ax PO KOHTAKT
IIPY>XHUX Tijsl. PO3po6s1eH0 KOMOiHOBaHMI iTepaTUBHUI aalITUBHUI aJITOPUTM PO3B'sI3yBaHHS Takoi 3a1ayi, sSIKUi
BHMKOPHCTOBY€E METO]], I€KOMIIO3ULlii 3a Nifo6mactamu. O64nCI0BaIbHi €KCIIEPUMEHTH [10Ka3aJH, 10

BHMKOPHUCTaHHS Takoi Moaudikalii 103BoJis€ 3HAYHO 3MEHIIUTH KiJbKiCTh HEOOXiIHUX KOMII' IOTEPHUX PECYPCiB.



2. The thesis is concerned with the development and efficiency investigations of error estimation methodology in
finite element method for elasticity problems, based on comparison of finite and boundary element methods
results. We proved that under certain conditions the difference of stresses obtained with finite and boundary
element methods estimates the real error of finite element stresses. We constructed an h-adaptive scheme using
this estimation. The scheme does not sustain the conformity of finite element mesh. For solving problems with
nonconforming meshes we use the mortar element method. Therefore the continuity of the displacements is not
preserved and weak continuity is imposed using the Lagrange multipliers. As a part of the h-adaptive scheme we
present the methodology of construction of boundary element mesh as a trace of finite element one. The
possibility of application of these methodologies is proved with corresponding lemmas and theorems. A couple of
numerical experiments approve the correctness of the estimator. Considering the Lame problem (thick-walled
pipe under pressure), for which the analytical solution is known, we found that the efficiency index of the
estimator is close to 1, i. e. the efficiency is high. Also the L-form deformation problem was investigated. The
numerical results show that the adaptive scheme effectively reveals singularity near the inner corner and other
stress concentrators in the object. The implementation of this approach in elastic body contact problems is
presented. We developed a combined iterative adaptive algorithm for solving this problem. The problem is
transformed into an iterative process using domain decomposition algorithm. The nonpenetration condition is
applied with penalty method. We solve the problem using finite element method. Each iteration is accompanied
with one step of adaptation of finite element mesh according to the h-adaptive scheme we presented. The
numerical experiments show that this modification greatly decreases the complexity of the discretized problem.
The adapted mesh explicitly reveals the singularity near the contact area. The new h-adaptive scheme, presented
in this thesis, allows saving computing resources while solving elasticity problems, reveals singularities in
solutions, is suitable for parallel computations and can be adapted to other types of problems in mathematical
physics.
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