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UDC 539.3
N. D. Vaysfeld, Z. Yu. Zhuraviova™

EXACT SOLUTION TO THE POROELASTICITY PROBLEM
FOR A MULTILAYERED RECTANGULAR DOMAIN

The poroelastic stress state of a layered rectangular domain is considered in terms
of a boundary value problem of poroelasticity theory. The proposed analytical so-
lution method makes it possible to derive an exact solution to the problem in the
case of perfect contact between layers. The obtained explicit-form formulas for the
determination of stresses, displacements, and pore pressure allow for performing
broad computational analysis which demonstrates the dependence of the stress sta-
te on the poroelastic properties of the materials. This approach can be extended to
the case where conditions of weak or stiff contact are imposed on the layer inter-
faces.

Key words: poroelastic multilayered rectangular domain, integral transform, matrix
differential calculus, exact solution.

TOYHUA PO3B’A30K 3A0AYI NMOPOMPYXHOCTI ANA WAPYBATOI NMPAMOKYTHOI OBNACTI

Poszasdaemves noponpyicHutl HanpyicerHud cmar wapyeamol npamoKymuol obaacmi 8
mepminax Kpatosol 3adaui Mmeopii MOPONPYHHOCMI. 3aANPONOHOBAHUL AHAAIMUUHUL
Mmemo0 Po38’A3anHsA Y sunadky i0eanvbHo20 KOHMaKmy Mmixe wapamu dae 3mozy nodyoy-
samu mouHul po3s’a3ok 3adaui. Ompumani y A6HOMY 8U2AA0T POPMYAU OAA BUHAUEH-
HA HANPYHCEHD, NepemiufeHdb ma Mmucky piounu eIOKPUAU MOHCAUBICMb NPO8edeHH
8CECMOPOHHIL UUCA0BUX O0CAL0HCEHD, AKI 0eMOHCMPYIOMb 3ANEHCHICMD HANPYHCEHO20
cmany 810 NOPONPYHHUX saacmugocmell mamepiaris. Onucaruii nidxid 00 Po3e’s3anHs
MOdce OYmu Po3wuUpero Ha 8unadokr, KOAU MIKH WAPAMU 3a40AHO YMOBU «M AKO20» UU
«HCOPCMK020» KOHMAKMIE.

Katouo06i caoea: noponpyrcHa wapysama npamoxymHua o6aacms, iHmezpaivHe nepe-
meopenns, mampuune ougepenHyiaivre HUCAeHHL, MOYHUL PO38’A30K.
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