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Mertoauka ompeesieHns MUHIMAJIbHBIX 9aCTOT KOJIeOaHMit
HenleaJJbHbIX PEOPHUCTBIX IUJINHAPUYIECKNX 000/10YUeK
Ha yIPyroM OCHOBAaHUU

(ITpedcmasaeno waenom-xoppecnondenmom HAH Yipaunw H. C. Yepnviwuenro)

IIpednooicer nodrod dis onpedeseHus KPUMUMECKUL 4aCMOm KOACOGHUT PEOPUCTDIT UUAUHO-
PUYECKUL 000A0%EK € OCECUMMEMPUNHBIMY HENPAEUNLHOCTAMY HOPMBL, HATLOOAUWULCS 8 Yn-
pyeoti cpede (ynpyeoe ocrosarue). IIpusederv, peayavmamol uccaedo8aHUT BAUAHUSA NAPAMEM-
POB OCECUMMEMPUUHBIL HECOBEPUIEHCTNE (HUCAQ BMAMUN, UL OAUHDL U GMNAUMYOD) HA MUHU-
MAALHBLE HACMOMBL KOACOGHUT NPU PASHHLT 3HAMEHUAT KOIPHUUUEHMO8 YNPY2020 0CHOBAHUA.

Metoauka pacudera. Kojebamnus HenieasbHbIX PEOPUCTHIX 000/I0YUEK OBLIH PACCMOTPEHbBI paHee
B paborax [1-3]. B mpemnaraemoii pabore usydarorcst KojebaHus HEUJIEAJIbHBIX PEOPUCTBIX 060-
JIOUEK, KOTOPble HAXOJATCs B yUPYToii cpejsie (YIpyroe 0OCHOBAHKE) [IPU UCIOJIb30BAHUU MOJIEJIN
ocuoBanusi, npejoxkennoit 1. JI. TTacrepuakom [4]. Ilpu pacdere Takux 060s109€K HEOOXOIUMO
YYATBIBATH CUJIbI PEAKIINH, IIEPEIAIOIINECsT OT OCHOBaHus K obosouke. [Ipu ucnomp3oBanun Mose-
Jin ocHOBaHusi, npesyoxennoit I1. JI. [TacreprakoM, OTIIOp OCHOBaHMS XapaKTEPU3yeTCsi PEAKIHs-
v Crw 1 Co(0%w/r20y? + 0%w/0z?%), tae C1 — k03D DUIIEHT YIPYroro 0CHOBAHMSI, KOTODBIIL
XapakTepusyeT paboTy Ha pactskeHue — cxkarue; Co — KOID@UIMEHT yIPYyroro OCHOBAHUS,
KOTOPBI XapakTepu3yeT paboTy OCHOBAaHUsI HA CIBUT.

3aBUCUMOCTHU JIjIst OMPEJEICHUST IaCTOT KOJIeOAHUN TOJIyYUM, UCIOIb3Ysl YCJIOBUS MUHUMY-
Ma HEPruu JIAHHOU CHCTeMbl. B paccMarpuBaeMoil ciiydae K IMOTEHIIUAJIBHON SHEPIUU CJIEyeT
J06aBUTH MOTEHIMAIBHYIO 9HEPruio yupyroro ocHoBanus (Vo)
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Puc. 1. Henouxperutennast o6onouka. 3asucumoctu fi1 = f(Ch1) (a) u fi = f(Ca2) (6)

I3 ycioBuit MuHHMyMa IIOJIHOM SHeprum cucrembl 0v/0u;; = 0, dv/0v;; = 0, dv/Ow;; =
= (0 MOKHO OIIPEJEIUTH KPUTHIECKNE 3HAYEHUST TaCTOT CBOOOIHBIX KOJCOAHMIT IINTMHIPUICCKIX
000JI049€K, JIeXKAIUX Ha YIPYTOM OCHOBAHWH,

(@2 er = E Asz(A11Age — A3y) + 2A19A13 493 — A11 A3 — A A2, )
DI (1= ) por? any (AgeAzz — Ady) + a1 (A1 Azz — AT;) + azs(Ay Ay — AT
Wij
B )

rie Asz = Asz + C11(1 — 511)loc + Coa(A\? +1?)(1 = 511)loc, C11 = C1(1 — p®)r?/Eh; Cop =
= Cy(1 — ,u2) /Eh; ocramprble Besmmumubr A;; ommcansl B pabore [1]; lo. — IuimHA KOHTaKTa
VIIPYTOrO0 OCHOBAHUST U ODOJIOUKH.

Ha gucsioBbIX IpuMepax UCCIeI0BaHO BiusiHue Kodddunuentos yupyroro ocHoBarus (Cfy
u Cy2) HA BEJIMYMHY KPUTHYECKUX TaCTOT.

Pacemorpensl Takue 060s109Ky: 1) HENOAKPEIUIEHHBIE; 2) TOJKpeIieHHble crpuarepamu (kg =
= 32); 3) noaxperuientble mmanroyramu (k, = 4); 4) HOJKpeIIeHHbIE CTPUHIEPAME U IIIIAHTO-
yramu (ks = 32; k, = 4).

O6ostouKn uUMesn cJieflyomue oTHocuTebHble pasMepsl: £/r = 2,25; r/h = 400. Crpunre-
pel — yrosmku 4 x 3,5 x 0,5 - 1072 M; mmanroyrsl — yroaku 4 x 8 x 0,5 - 1072 m. Marepuai
obmmmBKU 1 pebep — smcroBoit mpokar AMIT — 6 M.

PaccMmoTperbl 0607I09KE ¢ TAKUME THMIAME TPOTUO0B: () — umeanbHas 060y09Ka; I — 0bo-
JIOUKa C OJIHON BMSATHHON mocpeuue; 2 — 000JI0UKa ¢ AByMsl BMATHHAME; 3 — ODOJIOYKA C de-
TBIpbMsI BMsTHHaMU. JIJinHA BMSITUHBI JUisi Beex ciaydaeB df; = 0,25 m ammuTyma mporuboB
U}()/h = —1.

Ha puc. 1-4 npuBesieHbl 3aBUCUMOCTA KPUTUIECKUX YACTOT JJIsI PACCMOTPEHHBIX 000JI0UEK
or BesimuuHbl Koddbdurmentos yrnpyroro ocHoBauust C11 (a) u Cag (b) mjist pasHbIX BADHAHTOB

Egh
- 93 /v/3(1 — p2) — MuHUMabHAS YACTOTA KOJIeOaHMUIt

npornbos, e fi = fij/ fe; feo = 55 por
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Puc. 2. O6osnouka, nogkpemnierHas crpudrepamu. 3asucumoctu f1 = f(Ci1) (a) u fi = f(Ca2) (6)
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Puc. 3. O6osnouka, noakperuientast mmnanroyramu. 3asucumoctu fi = f(Ci1) (a) u fi = f(C22) (6)

UJIeaIbHOI HEMTOMKPeIIeHHOM 0botouky; F, 1, pg — Moysib yupyroctu, Koadgdunment [lyaccona
U IJIOTHOCTH Marepuaja OOIIHBKU.

Hns Beex paccmorpenHbix obosouek (cMm. puc. 1-4) ¢ pocrom koabdunumentos Ci; u Cao
MUHUMAJIbHBIE YACTOTHI KOJIeOAHUN BO3PACTAIOT.

st riasikoit m CTpUHTEPHOU 000J109€eK T'padUKU BO MHOTOM AHAJIOTUYIHBI U JlaXKe OJIN3KH.
st 060104€K, MOJIKPEIVIEHHBIX MIAHroOyTaMu (CM. puc. 3), 1 060JI0U€EK, HOIKPEIJIEHHbIX CTPUH-
repamu ¥ ImaHroyraMu (cM. puc. 4), rpaduki TakzKe MoJ00HbI, HO B HOC/IEIHEN MUHUMAJIbHbBIE
BEJINUMHBI f| HEMHOI'O CHHUYKAIOTCS [0 CPABHEHWIO C pUC. 3.

Hanuyne BMsiTHH BO BCEX PACCMOTPEHHBIX ODOJIOUKAX CHUXKAET BEJIMUUHBL f].

[Tpu Coy = 0 (crutomHble JUHUA) U HaJUYud BMATHH (1, 2, 8) BeJM4uMHBL f] HOYTU He U3Me-
HSIIOTCsI TI0 CPABHEHUIO C WJleasIbHON 00osioukoil (cm. puc. 1, a — 4, a). Ilpu Coy = 0,4 - 1073
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Puc. 4. O6osouka, nogkpemieHnas crpuarepamu u mmanroytamu. 3asucumoctu f1 = f(Ci1) (a) m f1 = f(Ca2)

(6)

(I TPUXOBbIE JIMHUY) BEJIMYUHBI f] CHUYKAIOTCSI ¢ POCTOM YUCJIAa BMSITHH, HO pacTyT ¢ pocrom C1q
(em. puc. 1, @ — 4, a) st BceX pacCMOTPEHHBIX TUIIOB 0DOJIOYEK.

Ha puc. 1, 6 — 4, 6 upexncrasiensl 3apucumoctu f1 ot Coo - 1073 npu C11 = 0 Cpp =
= 0,04. C pocrom Coy u C17 = 0 MUHMMAJIBLHBIE YACTOTHI KOJIEDAHUI 3aMETHO CHUXKAIOTCS HPU
dukcupoBaHHbIX Coo W POCTOM UHCJIA BMSITHH.

IIpu C1; = 0,04 u ¢ pocrom Cyy MUHHMAJBHBIE YACTOTHI KOJIEOAHUI yBeJIMIUBatOTCst. Kem
Coy pukcuposano u (11 = 0,04, yBesimueHne Iucjia BMATHH CHUXKAET YaCTOTHI KOJIEOaHUIA.

Taxum obpasoM, B HacTosIleil padbore paspaboTaHa METOANKA OIpeIeeHNsT MIHIMAIbLHBIX
YacTOT KOJIEDaHUN MOMKPEIUIEHHBIX UINHAPHIECKHX 000/I09eK Ha yIpyroM ocHoBanuu. Wcciie-
JIOBAHO BJIUsiHAE KO MUIMEHTOB yIPYyroro OCHOBAHUSI Ha BEJIMYMHBI MUHUMAJIbHBIX 9aCTOT KO-
JiebaHuil Kak B MjleaIbHBIX 000JIOYKAX, TaK M B 0DOJIOYKAX C BMATHHAMU.
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Mertonuka BU3HAYEHHS MiHIMAJIbHUX YacTOT KOJMBAHb HEJOCKOHAJIMX
pedopuCTUX MWJIIHAPUIHUX OOOJIOHOK HA MPY2KHill OCHOBI

3anponorosaro nidrid 0is BUSHAMEHHA MIHIMAADHUL YACMOM KOAUBGHD PEOPUCTIUL UUATHIDUY-
HUL 000AOHOK, AKI ZHATOOAMBCA 8 NPYAHCHOMY cepedosuiyi (NPYsCHa 0CHOBA) & MAIOMb 0CECUME-
mpuuni nedockonanrocmi gopmu. Hasederno pesyasvmamu po3parynkié 6niusy napamempis 0Cecu-
MEMPUYHUT HEOOCKOHAAOCTNET (HUCAQ 8M AMUH, 1T J08HCUNHY T AMNAIMYD) HA MIHIMAALHE 4ac-
MOMU KOAUBGHD OAA PISHUT 3HAYEHD KOEPIUIEHMIE NPYNHCHOT 0CHOBU.

G.D. Gavrylenko, V.I. Matsner

A method of determination of the minimum frequencies of oscillations
of imperfect ribbed cylindrical shells on elastic foundations

An approach to the determination of the critical frequencies of oscillations of ribbed cylindrical
shells in the elastic medium (elastic foundation) with azisymmetric irregularities of their forms
is proposed. The results of studies of the effect of the parameters of axisymmetric imperfections
(the number of dents, their lengths and amplitudes) on the minimum frequencies of oscillations at
various coefficients characterizing the elastic foundation are presented.

ISSN 1025-6415  Jlonosidi Hauionasvroi axademii nayx Yrpainu, 2014, Ne8 71



