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K UCCJIEJOBAHHUIO BOJTHOBBIX MOJIEM
B CJIOE ’KNJIKOCTHU HA BOJOHACBIIIEHHOM OCHOBAHHUH
METOAOM BJIOYHOI'O 2JIEMEHTA

© 2024 . A.B. I1aBaosa', C.E. Pyouos', U.C. TeasTHukoB'

AHHoTanus. V310KeHbI pe3yabTaThl TEOPETUUECKUX MCCISTOBAHHUI MO ONPEISICHHIO TapaMeTPOB MoJeH
JABJICHUH B CJIOC KMIKOCTH Ha MPOTSHKEHHOM JBYX(a3HOM OCHOBaHHH. PaccMoTpeHa 3amada o BHOpauuu
TeTEepPOreHHOMN cpesibl (CI0s MACaNIbHONW CKUMAEeMO KHUIKOCTH Ha BOJAOHACKHIIIEHHOM MOPHUCTO-YIPYTOM IO-
JYTPOCTPAHCTBE) B OCECHMMETPHUYHON ITOCTAaHOBKE. B c0e KUAKOCTH pacronokeH rapMOHUYECKUNA HCTOU-
HUK JaBieHus. [ ycTaHOBUBIIETOCS peXrUMa KoJIeOaHUN PEIIeHUs CTPOATCS JUIS aMIUTUTYIHbBIX 3HAYCHUI
HEHM3BECTHBIX BEJIMYHMH: CKOPOCTEH M JIaBICHHS B CJIO€ )KUAKOCTH, MEPEMEIICHHI CKeleTa U KUKOM (asbl
OCHOBaHMA. J[BIDKCHHE B CJIO€ KUJIKOCTH B CIy4ae YCTAHOBHBIIUXCS KOIEOAHUI yTOBIETBOPSET YPaBHEHHIO
l'enpmromnbIa U1 MOTEHIIMANA CKOPOCTEH. JIuIieBas moBepXHOCTh CHCTEMBI CBOOOIHA OT HanmpspkeHuH. [lepe-
MelIeHus ABYyX(a3HOro BOJOHACHIIIEHHOTO OCHOBAHUS OIUCHIBAIOTCS ypaBHeHUsIMH bro — dpenkenst 0THO-
CHUTEJILHO NepeMeleHu TBep/I0i U xuKo ¢a3. [Tonaraercs, 4To Ha rpaHuUIIe )KUIKOCTH U TIOPUCTOYIIPYTOro
HOJYTIPOCTPAHCTBA MPOUCXOAUT CBOOOHAST (DUIIBTPALIUS KUAKOCTH. J{JIsl KOPPEKTHOTO ONMUCAHUs M3Iydae-
MBIX Ha O€CKOHEYHOCTh BOJIH MCIOIB30BAH NMPHHIIUI MTPEICIFHOTO MOTIONICHN. Pelienrne KOHTaKTHBIX 3a1a4
JUISL CIIOUCTON Cpebl BBIIIOJIHEHO C MPHMEHEHHEM MeTozia Ono4HOro snemMeHTa. [lomyueHbl aHalIuTHYECKHE
MPEACTaBICHUS HHTETPABHBIX XapaKTEePUCTHUK MOTEHIIMAIa CKOPOCTEH 1 MO JaBJICHUN B BOAHOM CIIO€.
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YCTaHOBHBINIHECS KOJICOAHHMsI, METOJ] OJIOUHOTO IEMEHTA.

TO THE STUDY OF WAVE FIELDS IN A LIQUID LAYER
ON A WATER-SATURATED FOUNDATION WITH USE OF THE BLOCK ELEMENT METHOD

A.V. Pavloval, S.E. Rubtsov', L.S. Telyatnikov!

Abstract. The paper presents the results of theoretical studies to determine the parameters of pressure
fields in a layer of liquid on an extended two-phase foundation. We have considered problem of vibration for
a heterogeneous medium: a layer of ideal compressible fluid on a water-saturated porous elastic half-space, in
an axisymmetric formulation. A harmonic pressure source is located in the liquid layer. For a steady state of
oscillations, solutions are constructed for the amplitude values of unknown parameters: velocities and pressure
in the liquid layer, displacements of the frame and the liquid phase of the foundation. Motion in a layer of liquid
in the case of steady oscillations satisfies the Helmholtz equation for the velocity potential. The front surface
of the system is stress-free. The displacements of a two-phase water-saturated foundation are described by the
Biot-Frenkel equations regarding the movements of the solid and liquid phases. We assume that free filtration
of the liquid occurs at the boundary of the liquid and the porous-elastic half-space. To correctly describe the
waves emitted at infinity, we used the principle of limiting absorption. Then the contact problems for a layered
medium are solved using the block element method. In the end we obtain analytical representations for the
integral characteristics of the velocity potential and pressure field in the water layer.
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