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YIK 539.3
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TOYHWUIU PO3B’A30K HECTALIOHAPHOI 3AQAUI ANA NPYXXHOIO LWAPY
3 UumniHAPNYHUM XXOPCTKUM BKITFOMEHHAM

ITo6ydosarno mounutll po3e’sa30Kk HecMAYIOHAPHOL 3adayi Oas NPYHCHOZO wWapy 3
YUATHOPUUHUM HCOPCMKUM BKAIOUEHHAM, HA YUATHOPUUHIU NOBEPIHI AK020 3a0aHO
Yymosu 2na0k020 konmaxkmy. Ha o0nitl 3 epaneti wapy 3a0ano ocecumempuute HOP-
MAABHE HeCTNAYIOHAPHE CMUCKAAbHE HABAHMANCEHH S, 4 THWA 2PAHD 3uenieHa 3 ab-
COAIOMHO HCOPCMKOM OCHOB0I0 @O0 CNUPAEMBCA HA 24a0KY OcHO8Y 6e3 mepmsa. Jas
no6y00suU noaie nepemilyent Mma HANPYIeHsb Yy wapi 00 0CeCUMempuuHuUr pPieHAHD
PYXY MOCAi008HO 3ACMOCOBAHO THMeZParbHi nepemseoperus Jlannaca ma Bebepa,
wWo npusodums 00 HeoOHOPIOHOT 8eKMOPHOT KPatiogoi 3adaui 8i0HOCHO He8i00MUX
mpancPhopmarm nepemityens. 3a0auy Po3e’A3aHO 3 BUKOPUCTNAHHAM MAMPULHOZO
Jugpepenyiiinozo uucaenns. JJocai0xiceHo HOPMAALHE HANDPYHCEHHA HA YUATHOPUUHIL
NOGEPIHI BKANOUEHHA MA HA HUNCHIU 2PaAHi NPYKHCHo20 wapy. Poss’a3ox npoanani-
308aH0 04 8UNAOKY KAZICMAMUUHUL KOAUBAHD.

Katouoei caoea: HeckiHueHHUU NMPYHCHUU wWaAp, YuaiHOpuuHe Hiopcmke 6KANOUEHHS,
JuHamiuna 3a0aua, THMezpPasvHi nepemsopents.

TOYHOE PELLUEHUE HECTALUMOHAPHOW 3A0AYM ANA YNPYIOro Cnos c
LMNUHOPUYECKUM XXECTKUM BKINMIOYEHUEM

ITocmpoeno mounoe peuteHue HeCMAYUOHAPHOU 3a0auu 0As YNPYeoeo CA0S C YUAUHODPU-
YeCKUM HCECMKUM BKANOUEHUCM, HA YUAUHOPUUECKOU MOBEPLHOCTMU KOMOPO2O 3a0aHbl
ycaosus 2na0x020 Konmaxkma. Ha o0HOU u3 2panell caos 3a0aHa OCeCUMMEMPUUHASL
HOPMANLHASL HECTNAYUOHAPHASL CHUMAOWASL HA2PY3KA, a Opyeas 2PpaHdb cyeniena ¢ ad-
CONIOMHO JHECMKUM OCHOBAHUEM UAU ONupaemcs Ha zaadkoe ocHosanue 6e3 MmpeHus.
Jas nocmpoenus moaell nepemeweHull U HANDPANEHUL 8 CA0e K OCeCUMMeMPUUHBLM
YpasHeHUAM O8UNCEHUSL NOCAe008AMEABHO NPUMEHEHDBL UHMeZPAIbHble NPeodPA308aHUS
Jlanaaca u BeGepa, umo npusodum K HeoOHOPOOHOU 8eKmOoPHOU Kpaesol 3adare OmHo-
CUMEAbHO HeUu3BeCmHbL mpanchopmanm nepemeweHuti. 3a0aua peuteHa ¢ UCNOABLIO-
saHuem Mmampuunozo dupgeperyuarvbrozo ucvucaenus. VMceaedosanvl, HOPMaALbHBLE HA-
NPAHEHUS HA YUAUHODPULECKOU NOBEPLHOCTNU 8KANUCHUSL U HA HUNCHEU 2PAHU YNPY2020
ca0s. Pewenue npoaraiusuposano 0as cayuas K8a3ucmamuieckuxr KoredaHul.

Katoueswie cnosa: OeckoHeunvlll ynpyutl caot, yusundpuueckoe jicecmkoe gratouerHuUe,
Junamuueckas 3a0a4a, UHMeZPaLbHble NPeodPa308aHUA.

AN EXACT SOLUTION TO A NONSTATIONARY PROBLEM FOR AN ELASTIC LAYER WITH
A CYLINDRICAL RIGID INCLUSION

An exact solution to a problem for an infinite elastic layer with a cylindrical rigid
inclusion is constructed under the smooth-contact conditions imposed on the cylindrical
surface of the inclusion. On one of the faces of the layer, an axisymmetric normal non-
stationary compression load is given; the other face is either perfectly fixed to an
absolutely rigid foundation or supported on a smooth foundation without friction. To
construct the displacement and stresses fields in the layer, the Laplace and Weber
integral transforms are applied successively to the axisymmetric equations of motion,
which yields a inhomogeneous vector boundary-value problem with respect to unknown
transformants of the displacements. The problem is solved using the matrix differential
calculus. The normal stresses on the cylindrical surface of the inclusion and on the
lower face of the elastic layer are studied. For the case of quasistatic oscillations the
solution is analyzed in detail.

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