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W3y4yeHHi0 TMOBEACHUS TOJCTOCTEHHBIX TPYO B YCIOBUSIX WHTEHCHUBHOIO CHIJIOBOTO U
TEIJIOBOTO HArpy»XEHUS MOCBAIICHO MHOXECTBO paboT (cM., Hamp., [1, 2]), HO B MOJaBIISOIIEM
OOJIBIIMHCTBE M3 HUX MaTepuaj KOHCTPYKUUU He 00jalaeT peoJOTMYECKUMHU CBOMCTBAMU W/UIIU
ABISICTCA M30TPONHBIM. YU€T (pakTopa MON3ydeCTH HEOOXOAMM Ui KOPPEKTHOro pacuéra
KoHCTpyKuui. Kitaccuyeckue Monenu BA3KOYINPYIOCTH HE BCerja KOPPEKTHO OMHCHIBAIOT
noBejieHue MaTepuaios. [loaToMy nM3ydeHHe BS3KOYNPYroro MmoBeAeHUsl TPyO, U3rOTOBICHHBIX U3
AHU3O0TPOIMHBIX MATEPHAJIOB, SIBJIIETCS aKTyaJbHOM 3a1aueil.

XO0pomIo M3BECTHO, YTO BA3KOYIPYIOCTh HEKOTOPBIX MEXAHUYECKHX Cpel aJeKBaTHO
MOJIETIUPYETCSI B PaMKaxX HACJIEICTBEHHOM MEXaHHMKH C HUCIOJIb30BAaHUEM armapara APOOHOTo
uHTerpo-nauddepennpoanus [2]. B Hacrosimeir padote paccMoTpeHa miiockas 3aigada Jlame st
TOJICTOCTEHHOM TPyOBI U3 OPTOTPOITHOTO MaTepHalia C BHYyTPEHHUM U BHEUTHUM pajuycaMu I U Iz,
Ha KOTOPYIO JICHCTBYIOT CHMMETPUYHO paclpeieiEHHbIe OTHOCUTEIBHO OCH TPYOBI TOCTOSIHHBIC
BHYTPEHHUE U BHEIIHUE JaBiieHUus (1 U (2. OnpeneneHsl paguaibHOE U OKPYKHOE HAIPSKEHUS:
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[TomyueHsl ompeaensoIIUe COOTHOUICHUS I AedopMalii B MHTErpaibHON ¢opme Ha
OCHOBE JIpoOHOT0 aHajora Mojenu P:kanuiipina:
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Tak xax o, =o,(r), Oy =O'9(|') , TO paauaibHas M OKpYyXKHas AepopMaluu MPUHUMAIOT
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rae Exp(a, B; A;t) — 00001mEnHAs ApoOHas SKcIoHeHnanbHas GyHkiwms [3, ¢. 171].

Ilpu E,, >0 u Egz — 00 moJy4YyeHHOE pelIeHHEe CBOAMTCS K PELICHUI0 paccMaTpUBaEMOi
3aJlayi Ha OCHOBE JApoOHOro aHanora mojenu doiixra:

&, =(%——“Ej€j[1— Exp(a.LAit)] & = [——ﬂi’;f + E—Zj[l— Exp(a 1;4;t)].

r

IIpu o —1 monydeHHbIE peIeHus 3a/1a9d PEAYIUPYIOTCS K COOTBETCTBYIOIINM PEIICHHUAM B
paMKax KJIacCUYECKUX PEOJOTHUYECKUX MOJIEIEH.
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The viscoelasticity of some mechanical media is adequately modeled within the framework
of hereditary mechanics using the apparatus of fractional integro-differentiation. In this paper, we
consider the plane Lamé problem for a thick-walled pipe made of an orthotropic material, which is
subjected to constant internal and external pressures symmetrically distributed relative to the pipe
axis. The radial and circumferential stresses are determined. Radial and hoop deformations are
obtained based on fractional analogues for the VVoigt and Rzhanitsyn models.
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