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YIK 539.3

. O. deceHko™

AVHAMIYHA 3AO0AYA 0114 NPYXHOI O WWAPY 3 LUNIHOAPUYHUM
XXOPCTKUM BKITHOMEHHAM

ITo6y0do8ato HAOAUNCCHUT AHANTMUUHO-UUCA08UL PO3E’ 230K OUHAMIUHOT 3a0aul Ons
HECKIHUEHHO20 MPYHHO20 UWAPY 3 UYUNTHOPUUHUM HCOPCTMKUM BKAIOUCHHAM, HA
YUNMTHOPUYHIT NOBEPIHI K020 3a0AHO YMOBU HCOPCMKO20 3axpinaenns. Ha o0Hil
2pani wapy Oie ocecumempuine HOPMAAbHE CMUCKALbHE HABAHMANCEHHS, 4 THULY
2PaHs 3uenneno 3 abCOAOMHO HCOPCMKOI 0CHOB010. s nodydosu noaie nepemi-
WeHb mMma HANPYHCEHb Y wWapl 00 0CecumMempuiHux PIBHAHb PYXY 3ACMOCO8AHO
iHmezpanvri nepemsopenns Janaaca ma Bebepa, wo npusodums 0o HeoOHOPIOHOT
00HOBUMIPHOL 8eKMOPHOL KPAllosol 3adaui 810HOCHO HesidoMUX mpanc@hopmanm
nepemiwjers. 3adauy po3e’sa3aHo 3a 00NOMO2010 MAMPUYHO20 OuPepPeryiaibHOz20
yucaenns. Ompumane tHmezpanvie PIBHAHHA HA CKIHUEHHOMY THMEPB8AAL PO38 S -
3aHO MemOOOM OPMOZOHAALHUL NOATHOMIB 13 BUSHAUEHHAM TAPAKMEPY 0CO0AUBOC-
meil P36’ A3KY HA KIHYAX tHmepsany. Jocaiddlceno HOPMALBHT HANPYICeHHS HA YU-
NHOPUYHILT NOBEPIHL BKAOUEHHS MA HA HUNCHIU 2PAHi NPYdHcHOo20 wapy. Pose’s3ok
NPOAHANIZ08AHO O BUNAOKY YCMAACHUX KOAUBAHD.

Katouoei caoea: HecKinyeHHUL NPYHCHUU WADP, YULTHOPULHE HCOPCKE 8KAIUEHHS, OU-
HAMIUHA 3a0aUa, THMEe2PALBHT nepemeopenHs, tHmezpasvie PLBHAHHA.

DYNAMIC PROBLEM FOR AN ELASTIC LAYER WITHA CYLINDRICAL RIGID INCLUSION

An approximate analytical-numerical solution to a dynamic problem is constructed for
an infinite elastic layer with a cylindrical rigid inclusion, on the cylindrical surface of
which the conditions of rigid fixing are imposed. An axisymmetric normal compressive
load acts on one face of the layer, and the other face is perfectly fixed to an absolutely
rigid foundation. To construct the displacement and stress fields in the layer, the
Laplace and Weber integral transformations are applied to the axisymmetric equations
of motion, which produces an inhomogeneous one-dimensional vector boundary value
problem with respect to the unknown transformants of the displacements. The problem
is solved using matrix differential calculus. The obtained integral equation in a finite
interval is solved by the method of orthogonal polynomials with the determination of
the character of the singularities of the solution at the ends of the interval. The normal
stresses on the cylindrical surface of the inclusion and on the lower face of the elastic
layer are studied. The solution is analyzed for the case of steady-state oscillations.

Key words: infinite elastic layer, cylindrical rigid inclusion, dynamic problem, integral
transformations, integral equation.
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