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YIRK 539.3

B. ®. Yekypin, J1. |. MocTonaki™

BUKOPUCTAHHA BAVPIALIIVIHOFO METOAY OAHOPIAHMX PO3B’A3KIB
B OCECUMETPUYHIN 3A0AYI TEOPII MPYXXHOCTI )
AnA CKIHYEHHOro unniHAPA 3 YPAXYBAHHSAM BITACHOI BAT'U

3 BUKOPUCTMAHHAM 8aPLAYIUHO20 MemOo0Yy O00HOPIOHUX PO038’A3Ki8 00CAIONCEeHO HA-
npYyrceno-0eopPMmMOBAHUL CAH CYYUIABHOZO CKIHUEHHO020 YUMHOPA 3 YPAXYBAHHAM
enacHoi eazu. Biuna mnogepxrusa yuaindpa € 3aKPinaeHoto, a mopyesi NO8ePIHI —
BIABHUMU 610 HABAHMANCEHD. 3A2aNbHUIL PO36’A30K NOOAHO Y 8U2AA0T CYnepno3uyii
P038’a3Ki8 3a0au 0t HeOOHOPIOHOL cucmemu PIiBHAHL 3 0OHOPIOHUMU YMOBAMU HA
mopyaAx YyuaiHopa (0CHOBHUL cmar) ma OOHOPIOHOL cucmemu PIBHAHL 13 HeOOHO-
PIOHUMU YMOBAMU HA MOPYAX Yuainopa (30yperull cmau). 3adauy mpo Bu3Ha-
YyeHHs 30Yperoz0 cmany 38e0enHo 00 HeCKIHUeHHUX cucmem ATHIUHUX anzeOPaivHUL
PIBHAHD, AKLI P036'A3aH0 Mmemodom pedykyli. Pozeasanymo npuxaadu uuUca080l
peanizayli po3e’a3Ky.

Karouoei caosa: sapiayiiiHutl memod oOHOPIOHUX PO038’A3Ki8, ocecumempuuHa 3adaua,
cKriHUeHHUT Yyuatnop, yuxuyia Jaea, eracua eaza.

THE USE OF THE VARIATIONAL METHOD OF HOMOGENEOUS SOLUTIONS IN
AN AXISYMMETRIC ELASTICITY PROBLEM FOR A FINITE CYLINDER UNDER ITS WEIGHT

Using the variational method of homogeneous solutions, the stress-strain state of a solid
cylinder of finite length is analyzed with account for its weight. The lateral surface of
the cylinder is fixed, and the end-faces are free of loadings. The general solution is
presented by a superposition of solutions to problems for an inhomogeneous system of
equations with homogeneous conditions at the cylinder end-faces (the basic state) and
for a homogeneous system of equations with inhomogeneous conditions at the cylinder
end-faces (the perturbed state). The implementation of the method reduces the problem
of determining the perturbed state to the solution of infinite systems of linear algebraic
equations, which are solved by the simple reduction method. The examples of numerical
implementation are presented.

Key words: variational method of homogeneous solutions, axisymmetric problem, finite
cylinder, Love function, own weight.
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