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YIK 539.3

B. . PeBeHko™

PO3B’A3KN TPUBUMIPHUX 3A0AY TEOPII MPYXXHOCTI Ans
OPTOTPOIMNHUX TIN

Po3pobaeno memoduxy iHmMe2pysaHHs PIBHAHL PIBHO8ALU 8 MePemMiueHHAX 04l
0PMOMPONHUL MIA 34 NEBHUX 00MedHceHdb Ha NPYHCHT moOyal mamepiaay. Komno-
HEHMU 8eKMOPA NPYHICHUL NePeMmiujend 8Uu3Ha4eHo yepesd 081 PYHKYil, 00HA 3 AKUL
300080AbHAE DPIBHAHHA 0PY2020, G THWA — Uemeepmozo NopadKy. 3anponoHo8aHo
anzopumm PO38’A3Y8aAHHA Kpatiosuxr 3aday O0as OPMOMPONHOL NPAMOKYMHOL
NPUIMU, AKUU I'PYHMY EMBCA HA BUOKDPEMAEHHT OCHOBHO20 Ma 30YPeH020 Hanpyice-
HO-0eOPMOBAHUL CMAHIE, BUKOPUCTMAHHT NOBHUX HE OPMOLOHAABHUX CUCTeM
8AACHUX PYHKYIU Ma MIHIMI3aYyli Y3azaibHeHol Keadpamuurol popmu, YymeopeHoi
Ons 3a00804eHHA KPAUOBUX YMO8 HA MOPYL NPudmu. 3Hali0eHo nepemiwjenHs i
HanpyHceHns 0ai 0062071 OPMOMPONHOT NPAMOKYMHOL NPUMU 30Q A0KAABHOZ0
HOPMAABHOZO CUAOB020 HABAHMANEHHSI HA MOPUL.

Katouoei caosa: opmomponhi mamepiaiu, tHmMeepysaHHs PIBHAHDL PieHO8a2U, Nnepemi-
WeHHA, HANPYHEeHHA, MOOYAL 3CY8Y.

SOLUTIONS OF THREE-DIMENSIONAL ELASTICITY PROBLEMS FOR ORTHOTROPIC SOLIDS

A technique for integrating the equilibrium equations in terms of displacements is
developed for orthotropic bodies under certain constraints on the elastic moduli of a
material. The components of the vector of elastic displacements are determined through
two functions, one of which satisfies the equation of the second order, while the other
one satisfies the fourth-order equation. An algorithm for solving boundary wvalue
problems for an orthotropic rectangular prism is proposed basing on the superposition
of the basic and perturbed stress-strain states, the use of complete systems of
eigenfunctions, and the minimization of the generalized quadratic form derived for
satisfaction of boundary conditions at the end face of the prism. The displacement and
stresses are found for a long orthotropic rectangular prism under local normal force
load on the end face.

Keywords: orthotropic materials, integration of equations equilibrium, displacement,
stress, shear moduli.
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