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KONEBAHUA NPEABAPUTENBHO HAMNPAXEHHbIX CTEPXHEW. MOCTAHOBKA
OBLLUEWN 3A0AYN

CraButcst o0mias 3agada KojeOaHHs NpeBAPUTEIBHO HAIPSHKEHHBIX CTEPXKHEH, paccMaTpu-
BacMas B TPEXMEpHOH mocraHoBKe. [IpenBapuTenbHO HaNpsHKEHHOE COCTOSHUE IPEeAIoJaracTcs
OJTHOPOJHBIM. B pe3synbraTe Ui U30TPOIHOIO MPEABAPUTENIHO HANPSHKEHHOIO MaTepuala CTepXKHS
MOJTy4€Hbl YPABHEHHUS JABUKEHUSL.

KnrwueBbie ciaoBa: KoneOaHUS CTEp)KHCH, MpEIBapUTEIbHOC HAMPSDKCHHE, TUHAMHKA
CTEpIKHEH.

The article is devoted to the formulation of the general problem of fluctuations of prestressed
rods. The problem is considered in the three-dimensional setting. Prestressed state is assumed to be
homogeneous. As a result equations of motion were received for an isotropic prestressed material.

Key words: fluctuations of rods, prestressed state, dynamics of rods.

B coBpeMeHHBIX CTPOUTENBHBIX KOHCTPYKIMSAX B KaYECTBE DJIEMEHTOB YacTO
WCTIONB3YIOTCS TIPEIBAPUTEIBHO HAIPSDKEHHBIE CTEPIKHU, MOITOMY pacueT TaKuxX
CTep KHEMN SBJISIETCS aKTyaJIbHOU 3a7a4eil.

PaccMoTpuM mocTaHOBKY 001IEH 3aauu KoyieOaHus MpeBapUTEIbHO HATps-
YKEHHOT'O CTEeP>KHA MOCTOSTHHOTO paguyca.

VYpaBHEHHUs ABIKEHUS Marepualia CTep)KHS B HAMpPSDKEHUSIX, KaK M3BECTHO,
HUMEIOT cheayromuid Bun [1]:
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3aBUCUMOCTH HAIPsDKEHHA OT medopMariiii ompenesiFoTesl CASAYIOMUM 00-
paszom:

0, =4,(€,)+ 4,(gy) + 45(c..),
Goo = App (€, )+ Ay, (8g9) + A5(€,),
6, =A(€, +e,)+A4,(c,),

6, = A, (g,.),

o, =A4,(,),

o = Ags (€, )-
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Henuueiinple 3aBUCUMOCTH JedopManui €, OT NEPEMCIUECHUN u,, Uy, U
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B IWIMHIPUYECKNX KOOpAWHATAX ', 0,z UMerT BUJ [2]
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PaccmoTpum nipeiBapuTeNnbHO HANPSHKEHHBIN KPYTJIbIA CTEP>KEHb MTOCTOSTHHO-
ro paguyca. [IpenBaputensHO HampsHKEHHOE COCTOSHHE OMHOpOAHO. HadanbHble
nepeMenieH s 3a0aUM TaK:

ul® =ayr,
ul” = b0,
u? =c,z,

rae a,, b, ¢, — MOCTOSIHHBI, IIPU 3TOM: a, — AedopMallysl HauaIbHOIO PaaHualb-
HOTO cKaTus (pacmupeHus); b, — nedopmanus Ha4aIbHOTO KPyroBOTO CMellle-
HUSI; ¢, — OIpEIEIsieT Ha4yaJIbHOE PacTsKEeHUeE (C)KaTHE) BAOJIb OCH Z CTEPXKH.
[Tapamerp a, He He3aBHUCHM, a siBIseTcs (yHkuueit ot b u ¢,. g onpene-
JIEHUs] 3aBUCUMOCTH a,(b,,c,) paccMOTpUM CTaTUUECKYIO 3a/audy Ul CTEPXKHI,

KOTZla BHEIIHHWE YCWINSA OTCYTCTBYIOT. IIpHHMMAsl HanpshKeHUs Ha IOBEPXHOCTU
CTEp KHsI paBHBIMHU HYJIIO, II0JIy4aeM 3aBHCUMOCTD
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O6osHaunm &', u',, u'y, u', Majble BO3MyIICHHbIC JepOpMalii U Hepeme-

mCHUA. IlonabIC NEPEMCIICHUS SABJISAKOTCH CYMMOﬁ KOHCYHBIX, HAa4YaJIbHBIX IICPEC-
MEILCHUN U MaJIbIX BO3MYUICHHBIX HepeMeH_ICHI/If/’Ii
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[ToxcraBisist BeIpaKeHHsI IS IOTHBIX TiepeMenieHuit B (3) u auHeapusys Io-
JYYEHHBIE COOTHOIIICHUS, JIISI BO3MYIICHHBIX Je(hOopMallHid MOyYUM CIICTYyFOIINe
BBIPaXKCHHUS:
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Cne/:[yeT OTMETUTD, YTO IIPU HAYAJIIbHOM HANPS)KCHHOM COCTOSIHUU MCHACTCA
IJIOTHOCTh MaTepHrajia CTCPIKHS. ILtorHOCTB IPpEABAPUTCIIBHO HAIIPAKECHHOTO Ma-
T€pHuajaia MECHACTCA, ITOCKOJIbKY MEHACTCSA 00BeM CAVHUILIBI MaCChl MaTE€puaa:

p
P = , (%)
' (l+a)(+c,)

rae p, — IUIOTHOCTh NPEABAPHUTEILHO HAIPSUKEHHOIO Marepuana, p — IUIOT-

HOCTb NUCXOJHOTO MaTepHaa.

IToncrasnss (4) B 3aBucumoctH (2) u (1), HOTyYnM ypaBHEHUS JBMXKEHUS IS
M30TPOMHOT0 MaTepHuana.

Kak n3BecTHO, 11 M30TPONHOrO TeNa 3aKOH ['yka NpUHHMAET CIeRyHOIHH
Bux [3]:
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IMoncrasmusis (4) B (5) u Hanpsbkenus B (1), momyyaeM ypaBHEHUS IBHYKCHUS
Marepuarna.
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