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MECHANICAL RESPONSE OF A SEMI-INFINITE POROELASTIC
CUBOID TO AN EXTERNAL LOAD

The novelty of the proposed work lies in obtaining an exact analytical solution of
the three-dimensional poroelasticity problem for a semi-infinite cuboid. During the
solving three-dimensional poroelasticity problems arise mathematical difficulties
due to the dimension of the system of differential equations that must be solved.
Traditionally, such solutions are mainly obtained with the help of different nume-
rical approaches. The proposed problem is formulated as a three-dimensional bo-
undary value problem in terms of Biot’s model, which considers the fully coupled
behavior of a homogenized solid phase based on the structural skeleton, and a ho -
mogenized fluid phase, describing the interpenetrating fluid. The analytical me-
thod of integral transforms is applied to derive the solution. This made it possible
to obtain explicit expressions describing the stress in the skeleton and fluid pres-
sure in the pores. The study of these characteristics is carried out depending on
various poroelastic properties of the material and types of applied load. The obta-
ined numerical results can be used in engineering simulation of poroelastic struc-
tures, as well as an etalon one in the development of new numerical methods for
solving problems of three-dimensional poroelasticity.
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MEXAHIYHUA MOPOMPYXXHUN BIANYK HAMIBHECKIHYEHHOIMO KYBOIOA
HA 30BHILLHE HABAHTAXXEHHA

HoeusHna 3anpononosanoi pobomu noasfzae 8 OMpPUMaAHHI MOUHO20 AHAAIMULHO20 PO3 -
8’53KY MPUBUMIPHOL 3a0aul NOPONPYHCHOCML 045 HANIBHECKIHUeHHO020 KY60i0a. Po3e’s -
3YBAHHA MPUBUMIPHUX 3000% MOPONPYHCHOCTT 3YMOBAI0E SHAUHT MAMEMAMUYHT MPYO-
HOWL uepe3 PO3MIPHICMDb cucmemu OuPepeHYyianbHUX PIBHAHD, AKY NOMPIOHO PO38’s-
3amu. Tpaduyitino maxi po3s’a3KU OMPUMYIOMb NEePesatcHo 3a 00NOMO02010 PIZHUX HUC-
a08Ux Ni0xX00i8. 3anPonoHo8any 3adauy cPoPMYAbO8AHO K MPUBUMIPHY KPALU08Y 3a0a-
uy 8 mepminax modeal 5io, wo po3ensdae nosHicmio 368’ A3aHYy N08eOTHKY 20M02eH13080 -
HOT pa3u meepdozo miaa, wjo 6a3yEMbCA HA CMPYKMYPHOMY KAPKACT, MA 20MO2eHI3080 -
HOT pa3u PIOUHU, WO ONUCYE 83AEMONPOHUKHY PlOUHY. [as ompumanHs po3s’a3Ky 3a-
CMOCOBAHO AHANIMUUHUL MemOo0 THMeZPALBHUX Nnepemeopers. Lle 003804UN0 oMmPUmMa -
mu A6HI 8UPA3u, WO ONUCYIOMb HANPYICEHH Y meepdomy Kapraci ma muck piouHu y
nopax. IIpogedeno 00caiOKHCeHHA 3AALHCHOCTE YUX Xapakmepucmux 6i0 Pi3HUX Nopo -
NPYHHUX saacmusocmet. mamepiary ma muny npuraaderozo nasarmadicernns. Ompu-
MAHT YUCAOBT PE3YABMAMU MOHCYMb OY MU BUKOPUCTMAHT 8 THHCEHEPHOMY MO0eAI08AHHT
NOPONPYHCHUL CMPYKMYP, & MAKOH AK eMaALOHHI NPU PO3POOYL HOBUX UUCL08UX Me -
mo0i8 po3e’sa3anHHs 3a0ay MPUBUMIPHOT NOPONPYHCHOCTNI.

Karouoei caoesa: noponpyxcruil HanigHeckinueHHUl KYy6010, iHmezpasvHe nepemsaopeH -
Hi, mampuure ougepenyianvhe UCIeHHSL, MOUHULL PO3E’ A30K.
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