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IrPAaHUYHMX TA CKIHYEHHUX €JIEMEHTIB

2. Computer modeling of deformation of elastic bodies with thin inclusions using combined finite and boundary
element method

Pedepar:

1. Y nuceprauiiiHiil po60Ti 3aIpONOHOBAHO MiAXif 10 MOJEJOBAHHS Tijll 3 TOHKMMU BKIIOU€HHSIMU. CPOPMYIbOBAHO
reTeporeHHy MaTeMaTU4Hy MOZEJIb IIPY>KHOTO Tijla 3 TOHKUM BKJIIOUeHHSIM. HanpyxkeHo-nedopMoBaHuii CTaH
MaTpHulli ONMCAaHO 3 BUKOPUCTAHHIM KJIACUYHOI Teopii Ipy>KHOCTI. [I71s1 onucy Hanpy>KeHo-1epOPMOBAaHOTO CTaHy
TOHKOTO BKJIIOUE€HHSI BUKOPUCTAHO PiBHSHHS Teopii 000510HOK TuMomeHka. Ha rpaHuli Tijl BUKOHYIOTbCS YMOBU
imeasbHOTO KOHTAKTY. JloBE€HO iCHYBaHHS Ta €AUHICTh CJIa0KOro po3B's13Ky piBHAHHSA CTeknoBa-IlyaHkape.
CdopMys1bOBaHO AITOPUTM JEeKOMITO3ULIii 061acTell AJ1s1 po3B'sI3yBaHHS BUIIE3ralaHoi 3a7adi Ta JOBe€HO HOTro
30DKHICTb. []7151 TO6Y0BU YMCIJIOBOTO PO3B'SI3KYy B MAaCUBHIM YaCTHMHI BUKOPUCTAHO METO]] TPAaHUYHUX €JIEMEHTIB 3
JIiHIAHMMU 260 KBaJpaTUYHUMU 6a3UCHUMU PYHKUiIMU. HababkeHU po3B 130K TOHKOI YaCTMHU NTOOYJOBAHO 3
BUKOPUCTAHHSM METO/ly CKiH4€HHUX €JIEMEHTIB 3 allpOKCUMALITHUMU QYHKLiIMU-0ysbbalKaMu. [171s1 HaBeJ€HOTO

IiAX0ly OTPUMAHO aIpiopHy OLiHKY MOXMOKU. YNCII0BI €KCIIEPUMEHTH iJII0CTPYIOTh €(PEeKTUBHICTh



3aIIPOIIOHOBAHOTI'O aJITOPUTMY.

2. In the thesis the approach for investigation of bodies with thin inclusions is proposed. Heterogeneous
mathematical model of elastic body with thin inclusion is formulated. The stress-strain state of the matrix is
described by the classical theory of elasticity. For the description of the stress-strain state of the thin inclusion the
equations of Timoshenko shell theory are used. Perfect transmission conditions are hold on the interface.
Existence and uniqueness of weak solution of the Steklov-Poincare equation are proved. Domain decomposition
algorithm is formulated for the solution of the aforementioned problem and the convergence of this algorithm is
proved. For the numerical solution in the massive part boundary element method is used with linear or quadratic
basis functions. The approximate solution in the thin part is built using finite element method with approximating
bubble functions. A priori error estimate is obtained for this approach. Numerical experiments illustrate the
efficiency of the proposed algorithm.
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