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HUNCINEHHOE UCCJIENOBAHUE HENMWHEWUHOIO
AE®OPMUPOBAHNA MHOIOCJIOUHBIX OBOJIOYEK
NnPU HECTALUMOHAPHOM HAIPYXEHUN

B paHHOM paboTe B pamMkax Teopuu TPeXCNOWHbIX O6GOMo4YeKk Npu NPUMEeHEeHUMU
HE3aBUCMMbIX KWHEMaTU4eCKUX W CTaTUYECKUX [MNoTe3 pacCMOTPEeHbl YpaBHEHUs
Kone6aHMn LMNMHAPUYECKUX OOONovYek € KYCOYHO-OAQHOPOAHbLIM 3anofiHUTenem
NMpU HECTALMOHAPHbIX Harpy>XeHUAX W BbINOJSIHEH CPaBHUTENbHbLIN aHann3 MNony4YeHHbIX
pe3ynbTaToB.

Knroyesble cnoea: 4ucrieHHoe  uccriedosaHue, HenuHelHoe  OeghopmuposaHue,
HecmauyuoHapHoOe HagpyxXeHue, YurnuHOpuYeckue 0b0roYKU, KyCOYHO-0OHOPOOHIU 3arofHUMerb,
cpasHUmerbHbIU aHanus3.

BeepgeHue. LLnpokoe mcnonb3oBaHne B MexaHUKe o6OfoyYeKk HaxoauT knac-
cnyeckast Teopusi Ha oOcHoBe ynpowatuwux rmnote3d Kupxroda-Jisea. 370
obbsAcHAeTCs TeM, 4TO psg  OOOMOYEYHbIX 3NIEMEHTOB, MPUMEHSAEMbIX
B KOHCTPYKLIMSIX, UMEET napameTpbl, ANsi KOTOPbIX AOMYyCKaeTcs UCNoNb3oBaHMe
JaHHoM Teopun. Ho uccnegoBaHus OUMHaAMMYECKUX 3adad MexaHuku obonodek
nokasanu, 4to runote3bl Knpxroga—flasa no3sonswoT nonyyatb pelueHue nuvilb
npuv onpeaeneHHbIX OrpaHNYeHUsIX, HaknagblBaeMblx Ha obnactu 4YacToT koneba-
HWIA, ANWHbI BOMNH NepeMeLleHni, gedopmMaunii 1 HanpskeHWn, pacnpocTpaHsto-
wmxcss B obonodke. ITO MNpmBeno K pasHoobpasHbiM cnocobam MoCTpoeHust
Teopumn obornouek, He onupatoLeinca Ha rmnoTesbl Kupxroda—Jlsea. Bece atm noa-
XOAbl OTHOCATCH K HEKMNacCcu4yeckon MexaHuke oboroYek M Bbi3blBalOT Heobxoau-
MOCTb YTOYHEHMWS YPABHEHWUN.

Moaxoadbl K MOCTPOEHUIO ABYMEPHbLIX YPABHEHMI Teopun obonoYvek YCrnoBHO
Oendat Ha ABe rpynnbl: K MEPBOW pynne OTHOCATCH MeTOAbl, OCHOBAaHHbIE
Ha HEKOTOpPbIX rMMNoTe3ax (MeTo4 rmnoTes), KO BTOPON — aHanMTU4eckme MeToabl
npuBeaeHnss TPEXMEPHOW 3a4a4mn TEOPUM YNPYrocTn K ABYMEPHON.

CyLlecTByYIOT ABa HanpaBfeHUs B UCMOMb30BaHMN MeTo4a rmrnoTes B Teopumn
MHOrocrnonHbeix obonoyek [6]. [na nepBoOro HanpaefeHUS XapakKTepHO TO, YTO
NpYHMMaeTCcs1 cMcTeMa rMrnoTe3 C YY4eTOM YCIOBUMA KOHTaKTa CroeB Ans BCEro
nakeTta B uenom. MNpenmyLLEeCTBO Takoro NOAXo4a COCTOUT B TOM, YTO MOPSIAOK
WCXOAHbIX YPaBHEHWA He 3aBMCUT OT yMcna crnoes. [nsi BTOPOro HanpaeneHus
XapakTepHO TO, YTO AN BblBOAA YPABHEHMIW CIMOUCTbIX CUCTEM MPUHUMAKOTCSH
rmnoTesbl Ans Kaxgoro crosi. Takum obpasom, nonydatTcsi o6onoveydHbie
MOZENN BbICLLEro nopsaka, B KOTOPbIX YMCMO YPaBHEHU 3aBUCUT OT KONMYecTBa
cnoes. Kpome Toro, ycnoxHsieTcs Bug pellaembix ypaBHEHUN.

Llenbto gaHHOM paboTbl SABNSIETCS CPaBHUTENbHLIA aHanmM3 HenvHemHoro ae-
POPMMPOBaAHMSA TPEXCIIONHBIX ODOSIOYEK C KYCOYHO-OOHOPOAHBLIM 3anosIHUTENEM
Npu HECTaUMOHAPHOM Harpy>KeHnn ¢ NPUMEHEHNEM HE3ABUCHMbIX KMHEMATUYECKMX
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N CTaTUYECKUX MMNOTES K KaXAO0MY CIIOH0 C aHaNMUTUYECKUMU N SKCMEPUMEHTarnbHLIMM
pesynbTatamu, a Takke C pesdynbTaTamy CorfacHo ApyrM nNpuKnagHbIM TEOPUSIM.

M3noxeHne ocHoBHOro Mmatepuana. CpaBHUTEMbHLIM aHanu3 pacyeToB
Ha OCHOBE TEOpUM TPEXCIOMHBLIX OBOMOYEK C WCMONb30BaHNEM HE3aBUCUMbIX
rMNoTe3 K KaXXOOMy COK0 NMpU HECTauMOHapPHbIX Harpy3skax, TeoOpuMn HEOAHOPOOHbIX
no TonwumHe obonoyek Kupxroda-Iisesa (npumeHeHne eauHbIX rMnoTes Ko Bcemy
nakeTy CnoeB B pamMkax krnaccudeckon teopun) u teopun tuna C. . TumoLLeHko
C y4eToM pJdedopmaumu nonepeyvyHoro cagura (NpMMEHeHWe rmnoTes Ko BCemy
nakeTy), a TaKkKe SKCNepvMeHTanbHbIX AaHHbIX U aHaNUTUYECKUX PELUeHUN, Npo-
BOOUTCS Ha NpMMepe LUNMUHAPUYECKor 060OYKM.

PaccmMoTpum MOCTaAHOBKY W anropuTM peLleHus 3agadv OUHaMUYecKoro
NOBEAEHUS TPEXCINOWHOW LIMNNHAPUYECKOA OBOMOYKM C KYyCOYHO-OOHOPOAHbLIM
3anonHuTenem npu HecTauuoHapHOW Harpyske C NpUMEHeHWeM He3aBUCUMbIX
KMHEMaTUYECKNX U CTaTUYECKUX TMNOTE3 K KaX4oMy Crok0.

TpexcnoriHasi 060noYKka BpaLLleHUs COCTOUT N3 BHELLUHMX OPTOTPOMHbIX CIIOEB
(obLwmBKa) 1 BHYTPEHHENO M3OTPOMHOMO Cros (3anONHUTENb), KOTOPbIN ABMAETCS
KYCOYHO-OAHOPOAHbIM. Bce crnon 060MoYkM MMEKT MOCTOSHHYIO  TOMLUMHY

he (k=1,3) un pedopmupytotcs 6e3 npockanb3sbiBaHWA M oTpbiBa. O6onouka
OTHeCeHa K OPTOroHanbHON cUCTeMe KOOPAWHAT 04,0p,Z, B KOTOPOW CpeauH-

Hble NOBEPXHOCTUN CMNOEeB ABMSOTCA KOOPAMHATHBIMU NMOBEPXHOCTAMMU Z = const .
Kpome TOro, ana Kkaxaoro crnosi BBOAATCA IOKasibHble CUCTEMbl KOOPAWMHAT,
KOTOpble ABNATCA CreaCTBMEM napannenbHoro nepeHoca ykasaHHOM CUCTEMBbI
BOOMb ocu z . CBA3b Mexay NoKanbHLIMW CUCTEMAMM Oy, Oloy , Zi U OBLLei crc-

TeMol koopauHaT onpeaensieTcst COrMacHo 3aBUCHMOCTSIM
Oy =0, Olo =0y, Z =z-7%, —h/12<2<h 12, rpe 2 — koopauHaTa z cpenmh-

HOW NOBEPXHOCTU K -ro crosi.
B kauecTBe He3aBUCUMbIX MCKOMbIX (DYHKUMIA NMPUHUMAEM KOMMOHEHTbI BEKTOpa

NepeMeLLIEHMI1 Ha NMOBEPXHOCTSIX croes. U = (ul(ocl),uz(otl),u3(oc1),u4((x1),V\ll((x1),W3((x1))T

[edopmMmaumoHHble COOTHOLUEHWA 3a[alTCcs B paMKax reoMeTpudecku
HenVHEHOM Teopmmn 000NoYEK B KBaApaTUYHOM NPUONKEHNM U OnNucaHbI B [4].

0Ons BbiBOAa YypaBHEHUW konebGaHuM TPEXCoNHOM O0O0MNoYKM  BpaLLeHUs
ncnonb3yeTcs BapuaumoHHbIN NpuHUMn PeliccHepa Ana AuHaMUYecknx npoLeccos,
Gnarogaps KOTOPOMY JOCTMraeTcs MaTeMaTnieckas KOpPEKTHOCTb Moaenu [2].

Mocne cTaHaapTHbLIX NPeobpa3oBaHWi B BapaLMOHHOM (byHKLMOHArE Noy4num
ypaBHEHUsT KonebaHuii TPEXCMOMHON 00O0MOYKM BPALLLEHMS OTHOCUTENBHO HE3aBUCH-

MbIX PYHKLMI NepeMeLLeHUii Ha MOBEPXHOCTSX CMOEB Uy, Uy, Us, Uy, Wi, Wy :
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Th=Tis+T6 (=13).
Mpn aTOM reomeTpusa NOBEPXHOCTEN 3a4aEeTCA COOTHOLLUEHUSMNA:
A=l A=R k=1 k,=1/R.

Mony4eHHble COOTHOLLEHWS OOMOMHAKTCA HaYanbHbIMU U FPaHUYHbIMK YCIOBU-
SIMM, @ TaKKe YCIIOBMSIMU KOHTaKTa CIIOEB 3anonHUTENs no AnuHe obonoyku [2].

CdbopmynumpoBaHHas HauarnbHo-KpaeBas 3ajiaya peLlaeTcs C MOMOLLbIO YUCTIEH-
HOro MeToaa, KOTOPbI OCHOBAH Ha MPUMEHEHUN UHTErPO-MHTEPMNONSALMOHHOIO Noa-
Xofa ans MOCTPOEHUsSI KOHEYHO-PA3HOCTHBIX CXEM MO MPOCTPAHCTBEHHOW U BPEMEH-
HOW KoopaMHaTam.

PesynbTathbl, NONy4YeHHble NO NPELNOXEHHON TEOPUK, COMOCTABMSIIOTCS C yXe
M3BECTHbIMU. TaK Kak HU TEOPETMYECKUX, HU 3IKCMEepUMEHTarnbHbIX paboT
Nno ANHAMMYECKOMY MOBEAEHMIO TPEXCIOMHBLIX 0O0MNOoYeK C KYCOYHO-OOHOPOAHbBIM
3anonHuTenemM He Obino obHapyXeHo, TO B CpaBHUTENbHOM aHanuse paccMartpu-
BaETCHA CNJIOWHOW 3anonHuTenb. Ona cpaBHEHMS UCMONb3YIOTCA aHanuTUYecKme
peLleHns 3afa4um 1 SKCnepuMeHTarnbHble AaHHbIe MO TEOPUM TPEXCIOMHBLIX Garnok
B CTaTuKe (kaK YacCTHbIN Cryvai TpexcrnonHblx obonoyvek) [1, 5, 6].

Mpun 3agaHHbIX B paboTax [1, 5, 6] reomeTpnyecknx n OrankKo-mexaHN4ecknx
napameTpax NPOBOAATCS pacyeTbl N0 AMHAMUYECKOMY MOBEAEHNIO TPEXCIOMHbIX
UMNMUHAPUYECKMX 06OMoYeK NpuM He3aBUCUMMbIX TMMoTe3ax Ans OA4HOPOAHOro
no ANuHe 3anonHutensi. PesynbTaTbl pacyeToB MO YpaBHEHUSM TPEXCIOMHbLIX
obonoyek Kupxroda—JlsiBa u Tuna TuMOLIEHKO B paMkax naketa OepyTtcs
n3 pabotbl [3]. 3agava paccmartpuBaeTcs Npu 4ENCTBUN BHE3AMHO NPUOXKEHHOMN
pacnpegeneHHon Harpysku supa Py(x,t)=Af(X) fo(t), roe A — amnnutyna

Harpysku; foy(t) — dyHKUMSA, KOTOpas oTBeYaeT 3a U3MEHEeHUe Harpysku BO Bpe-
meHn; f(X) — pyHKUMA, KoTopasi cooTBeTCTBYET POPME Harpy3ku Mo NpocTpaH-

CTBEHHOM KoopanHaTe X .
lMpoBOAUTCSA KOCBEHHOE CpaBHEHWE MOMyYeHHbIX KMHEMaTUYeCcKMX napameTpoB
OVHaMVKM C OaHHbIMU PELUEeHWIA COOTBETCTBYIOLLMX 3aday CTaTuUKM Yepes uHamu-

yeckuin Ko3bpuUMeHT K . M3BECTHbI 3HaueHust koadpuLmMeHTa AVHAMUYHOCTU
AN cnyyas LapHUpHo-onepTon Gankv npu AedictBun Harpysku Py(x,t) wn Bupe
dyHkumm  fr(t) =(1-t/T)-n({t-T), rae T — nNpPOQOMKUTENLHOCTL — HArpysKu;
1 — dyHKUMs XeBucanga. NokasaHo, 4to npu BenuunHe ol >100, roe o — Kpyro-

Bad yacTtoTa konebaHwn Ganku npu 3agaHHoOn dyHKUMK npornba, KoaduumneHT
AvHamnuHocTn K =2 [7]. Vicxoas u3 aToro, B pacyeTax npu AeUCTBUM BHE3ANHO
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MPUMOoXeHHoW Harpyskn anga cnydas f, (t) =n(t) (NpeaeneHbIA cnyyaii) NpuHUMaeT-
€Sl KO3(PULIMEHT AMHAMUYHOCTU K = 2.

AHanu3 pe3ynbTaToOB YUCIEHHbIX MUccneAoBaHUW. B kayectBe npumepa
paccmatpuBanacb uunuHgpudeckas obonoyka npy R —oco. B 1abn. 1 n tabn. 2
npuBeAeHbl pe3yrbTaTbl PaCYeTOB W CPABHUTENbHbLIA aHanM3 aKcrepumeHTanb-
HbIX Y TEOPETUYECKUX AaHHbIX, @ TaKKe pac4yeToB COrnacHO NpUKNagHbiX TEOpUN
TPEXCrOoWHbIX 6anok.

PesynbTaTthl Tabn. 1 COOTBETCTBYIOT BapMaHTy pacyeToB LUaPHUPHO-ONEPTOW
Gankn npu JencTBMM  pacnpepeneHHon Harpyskn Py = Af (X)N(t) .

PesynbTaTtbl 3KCNepyMMeHTa U aHanMTUYECKOro peLleHust NpuMBEAEHbLI COrnacHoO
pabotam [1, 6]. PaccmaTtpuBanack TpexcnonHas 6anka ¢ obwmBkamu, N3roTos-
NeHHbIMK M3 Matepuana tmna cnnaea [16-T n 3anonHuTensa Tuna neHonnacTta.
[eomeTpuyeckme n uU3MKo-mMmexaHnyeckne napameTpbl 6anku nonaraem cre-

nyoummn: E,, /E,, =471, A=0.1.10°Ia, h,,,/h,z;, =5.

B 1abn. 1 B nepBOW CTpOKe NPUBEAEHbI SKCNIEPUMEHTArbHBIE AAaHHbIE COrNacHo
pabotbl [1] Ons 3HadeHnn npormba Us; Ha BHeWHEN MOBEepXHOCTU 6Ganku

npu x=_L/2. Bo BTOpON CTpOKE NPEACTaBIIEHO aHanuMTudeckoe pelleHue [7].
TpeTbsl CTpoka COOTBETCTBYET pacyeTaM COrfacHO NpeanoXeHHON Teopun
C HE3aBNCMMbIMW TMNOTE3aMU, YeTBepTasi CTPOKA — TEOpUM TPEXCIOMHbIX Ganok
TumolleHko (nakeT), nsaTas — Teopum TpexcrionHbix 6Ganok Kupxroda-Jisea
(nakeT) [3].

Bo BTOpoMm cTonbue npvBeAeHa OTHOCUTENbHAsA MOrPELHOCTb A, KoTopas
BblUMCNSETCS NO hopmyne

A= |W°W_ Wl 1009,
0

rae Wy — 3HauyeHue JKCreprMeHTa; Wi. — COOTBETCTBYIOLLIEE 3HAUYeHWe, COrnacHo
ApYruM pacyeTam.

Tabnuua 1 — KocBeHHoe cpaBHeHMe aKCNepuMeHTanbHbIX AaHHbIX [1], aHanuTU4Yeckoro
pelueHus [6] U pe3ynbTaToOB COrMacHO NPUKIIaAHbIM TEOPUAM

Tun pesynbTaTos Us .10—2, il A%
SKkcnepyMMeHTanbHble AaHHbIE 0,153
AHanutnyeckoe peLueHue 0,160 4,68
Teopusi He3aBUCKUMbIX FMMNOTE3 0,1436 6,14
Teopust TNa TUMOLLEHKO 0,168 9,80
Teopus Kupxrodga—JlsiBa 0,1155 24,51

B Tabn. 2 npyBeAeHo cpaBHEHWE BEMWUYMH MPOrMGa, NonyYeHHbIX U3 3KCepUMEH-
Ta [5], aHaNMTUYECKOro peLeHms [6] U pesyrnbTaToB COrfacHO NPUKNaaHLIM TEOPUSAM.
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Tabnuua 2 — KocBeHHoe cpaBHeHMe 3KCNepUMeHTarnbHbIX AaHHbIX [5], aHanuTU4eckoro
pelueHuns [7] n pe3ynbTaToB COrnMacHoO NpPUKNaaHbIM TEOPUAM

Tun pesynbtartos Uz -10_2, M| A%
OKcnepuMeHTanbHble AaHHble 0,348
AHanuTyeckoe pelueHve 0,363 4,31
Teopusi HE3aBUCUMMbIX TMNOTE3 0,3542 1,78
Teopus TUNaTUMOLLIEHKO 0,1995 42,67
Teopus Kupxrodpa—/issa 0,1902 45,35

PaccmatpuBanca crnyyan LWaApHUPHO oneptor Gamnku npu  Harpyske
P; = Af;(X)n(t) . TeomeTpuueckme n r3nKo-MmexaHu4eckme napameTpbl 6anku

cneayowwe: Eg;, /E,,, =51; A=5.10"TTa; N /Mg, =5 . OBO3HaYeHNs

BEJNIMYMH B Tabn. 2 aHanormyHbl 0bo3HavYeHnam Taon. 1.

Kak cnegyeT u3 npuBegeHHbIX pe3yrbTaToB, pacyeTbl N0 TEOPUN He3aBUCK-
MbIX annpokcuMauuin B GorblUeli CTENEHN COrnacylTcsi C COOTBETCTBYOLWMMM
3KCNepMMEeHTanbHbIMA AaHHLIMU Y aHANUTUYECKUMU PELUEHUSIMU, YTO KOCBEHHO
No4TBEPXAaeT JOCTOBEPHOCTL MOMYYEHHbIX pe3ynbTaToB.

BbiBoabl. CpaBHUTENbHLIA aHanu3 nokasan BMOSIHE YOOBMEeTBOPUTENbHOE
coBMageHne TeopeTMYEeCKMX W IKCNepuMeHTarbHbIX pe3ynbTaToB, a Takke
pesynbTaToB COrMacHO NPUKNaaHbIM TEOPUSM.
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J1. O. JlamaHcbka, kaHO. ¢hi3.-mam. Hayk, B. O. Kaipos

YUCENbHE AOCNIMKEHHA HENIHINHOIO AE®OPMYBAHHA
BAIATOLLAPOBUX OBOJIOHOK
NPU HECTAUIOHAPHOMY HABAHTAXEHHI

Y paHin po6GoTi B pamkax Teopii TpUWAPOBUX OGONIOHOK NpPXM BUKOPMUCTAHHI
He3aneXHUX KiHeMaTM4YHMX Ta CTaTUYHUX T[iNoTe3 pPO3rNAHYTi PIBHAHHA KONWBaHb
UMNiHAPUYHUX OBOJNIOHOK 3 KYCKOBO-OAHOPIAHUM 3anoBHIOBa4eM MpPU HecTauioHapHUX
HaBaHTaXXeHHAX Ta BUKOHaHWW NOPIBHANLHUI aHarni3 OTPMMaHUX pe3ynbTaTiB.

Kmroyoei crnoea: 4ducesnbHe O0CriOXeHHs, HesiHiliHe OeghopmyeaHHs, HecmauioHapHe
HasaHmMaxeHHs, UuniHOpUuyHi  mpuwaposi 0BOIOHKU, KyCKOBO-OOHOPIOHUU 3aro8H8ay,
r1opi8HsANbHUL aHarni3.

L. A. Latanskaya, Associate Professor, V. A. Kairov

NUMERICAL INVESTIGATION OF NONLINEAR DEFORMATION
OF MULTILAYER SHELLS
UNDER NONSTATIONARY LOAD

In the framework of the theory of three-layer shells with application of independent
kinematic and static hypotheses the equations of oscillations of cylindrical shells with
piecewise-homogeneous filler under non-stationary loading are considered and
comparative analysis of the obtained results are carried out.

Keywords: numerical investigation, nonlinear deformation, non-stationary load, cylindrical
three-layer shells, piece-homogeneous filler, comparative analysis.

The results of non-linear deformation analysis for three-layer shells with
piece-homogeneous filler at independent kinematic and static hypotheses usage
for each layer are compared with analytical and experimental results.
The obtained data are also compared with the results, received according
to other applied theories.

For three-layer rotational shells with piece-homogeneous filler under non-
stationary load dynamic behavior problem’s arrangement and solution algorithm
achieved by independent for each layer hypotheses usage are also given.

The displacement on the layer surfaces vector components

0 T
U = (uy(ag), Uz (), Uz (o), Ug(ag), Wi (0), W3(04)) " 416 taken into consideration

as independent required functions.

Deformational states are given according to the geometrically non-linear
shells theory in the square approximation [4].

Reissner’s variation principle for the dynamic processes is used to achieve
the oscillation equations [2].

Three-layer rotational shells oscillation equations are obtained by standard
transformations in variation functional. The starting and border conditions as well
as the layers contact conditions by the shell’'s length are given in addition
to the obtained dependences [2].

129



The initial problem, formulated above, is solved by means of numerical
integral and interpellation method, based on finite-diversity schemes design
for space and time coordinates.

Results, obtained by means of foregoing theory, are compared with the known
data. As no theoretical or experimental works dedicated to three-layer with piece-
homogeneous filler shells dynamic behavior were found, the data for complete
filler is used in the comparative analysis. The analytical results of the problem
with complete filler solution and the experimental data obtained according
to three-layer beams static theory, which could be used as three-layer shells par-
ticular case, have been given for comparison [1, 5, 7].

Three-layer cylindrical shells with R—>o dynamic behavior calculation
results are obtained according to independent hypotheses for homogeneous
by length filler and the usage of geometrical, physical and mechanical parame-
ters given in works [1, 5, 7]. The results of Kirchhoff-Love's three-layer shells
and Timoshenko’s type shells are taken from the work [3]. The suddenly attached
and distributive load influence is taken into consideration in this problem.

An indirect comparison of the received kinematic parameters is conducted
by the usage of dynamic coefficient K, to the similar static problems [6].

The cylindrical shell is taken as an example. The results, given in table 1, are
accordable to the variant of beam fixed by the swing joint under distributive load
P; = Afj (X)n(t), where A is load’s amplitude, f;(x) is function, accordable to the
space coordinate X,m(t) is function that is used to show load of time dependence.

The results of experiment and analytical solution are given according to works
[1, 7]. Geometrical, physical and mechanical parameters of beams are given be-
IE,,, =471, A=0.1-10°Pa, h,, /h 5, =5.

Flexure values outside the beam Uj for x=L/2 are given in the first column

of the table 1. In the second column the relative mistake A is given, that can be
estimated by next equation:

low: E

oow ' S3an

where w,, is experimental data, w. is the same data, obtained by means
of other calculations.

Table 1 — The indirect comparison of experimental data [1], analytical solution [7]
and the results, obtained by means of applied theory

Results’ type Uj ~10_2, m| A%
Experimental data 0.153
Analytical solution 0.160 4,68
The independent hypotheses theory 0,1436 6,14
Timoshenko’s type theory 0,168 9,80
Kirchhoff-Love’s theory 0,1155 24,51
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According to table 1, one can decide that the results calculated by means
of independent approximations theory are better adjusted to the same results,
achieved by the usage of experimental and analytical methods. This means, that
the obtained data are reliable.
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