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NCCIIEAOBAHUE HAIIPSAKEHHO-ITE®@OPMHUPOBAHHOI'O COCTOSHUS
MPSIMOYT'OJIBHBIX MHOT'OCJIOMHBIX MIJIACTUH
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Pacuer cjoucTBIX NMIACTHH B TPEeXMEPHOil MOCTAHOBKE MNPEACTABJAET CJI0XKHYI0 3aJady CTPOUTEIbLHOM
MEXaHHKH, TeM He MeHee, M3BeCTeH Ppsii 3aJa4, pelleHHbIX B paMKaX TpexMepHoii Teopuum ymnpyroctu. B
YCJIOBHSIX paGoTbl OHM OKAa3bIBalOTCsl HanboJiee PallMOHAJbHBIMHM € TOYKH 3PeHHsl o0ecriedeHHs] MHHUMYMa
BECOBBIX MMOKa3aTeseil mpu TpedyeMoii MpoYyHOCTH U skecTkocTH. Ho OHM He Bcerga yaoBJIETBOPSIIOT BCeM
TpeOOBaHUSAM, NPEeAbSABJSIEMbIM K CTPOHTEJbHBIM KOHCTPYKUUSIM M 3JIeMEHTAaM COBPEMEHHOIl TeXHHUKHU
MPUXOJUTCSl HCMOJIb30BaTh MHOIOC/IOIHbIe KOHCTPYKUUH. TeopHH MHOIrOCIOHHBIX IJIACTHH, YTOUYHSIOLIUE
TEXHHYEeCKYI0 TEOPHIO, NO0KHbI YUHUTHIBATh Ae(opManHio B MONMEPEeYHOM HaMPaBJECHHH U CBSI3aHHbIE C HElO
¢axTopsl. IIpoBegeHo YncICHHOE HCCIEI0BAaHHE HANPSKEHHO-1e(OpPMIPOBAHHOIO COCTOSIHMS MHOTOCJIOMHBIX
MJIACTHH Ha OCHOBe MeTofAa ceToK. IlosiydeHHbIe ypaBHeHHsl M3ru0a MHOIOC/JIOIHBIX OPTOTPONHBIX MJIACTHH
HECHUMMETPHYHOIl CTPYKTYPBI MO TOJNIIUHE B CMEIIAHHOI (hpopMe M COOTBETCTBYIOIME UM KOHTYPHBIE YCJIOBHS
NpeACTaBJ/ICHbl B KOHEYHO-PA3HOCTHOII (hopme /151 IPON3BOJILHOIO Y3712 MPSAIMOYTOJIbHOI CETKH.

KnroueBble ciioBa:  HampsKeHHO-AE(GOPMHUPOBAHHOE COCTOSHHE, HECHUMMETPUYHAs CTPYKTypa, MHOTOCJIOMHbIE
KOHCTPYKINHT
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Calculation of layered plates in three-dimensional statement represents a complex challenge of construction
mechanics, nevertheless, a number of the tasks solved within the three-dimensional theory of elasticity is known.
In working conditions they appear the most rational from the point of view of providing a minimum of weight
indicators at the demanded durability and rigidity. But they not always meet all requirements imposed to
construction designs and elements of modern equipment it is necessary to use multilayered designs. The theories
of multilayered plates specifying the technical theory have to consider deformation in the cross direction and the
factors connected with it. Numerical research of the intense deformed condition of multilayered plates on the
basis of a method of gridsis conducted. Thereceived equations of a bend multilayered the ortotropnykh of plates
of asymmetrical structure on thicknessin the mixed form and the planimetric conditions corresponding to them
arepresented in a final and differential form for any knot of a rectangular grid.

Keywords: the intense deformed state, asymmeticatture, multilayered designs

Uccrnenyem HampsikeHHO-Ae()OPMUPOBAHHOE COCTOSIHUE MHOTOCJIONHBIX IUTACTHH C
pPa3IMYHBIM KOJMYECTBOM M pACIOJOKEHHEM CIIOEB 10 TOJIIWHE, CUMMETPHUYHON H
HECUMMETPUYHOM CTPYKTYphI [1]. IlmacTuHBI — KBajpaTHbIC B IUIaHE, CBOOOIHO OIEPTHIC 10

KOHTYpY, IeHCTBYyIOIas Harpys3ka, paBHOMEpHO-pacmpezeicHHas [2]. PaccmarpuBaembie



IIJTAaCTUHBI UMCIOT paBHYIO MaccCy, T. €. IJIA BCEX INIACTUH CYMMAPHLBIC TOJIIWHBI HECYIIHUX

CJIOEB U CJIOEB 3alIOJHEHUS] COOTBETCTBEHHO OJIMHAKOBHI (PUCYHOK 1).

B mpomecce pacdera BapbHUpOBAIMCH OTHOUIEHMS. MOAYJSL YHPYTOCTH JKECTKHUX

HeCyIHX cjloeB u 3anonHutens E, ./E,,,, pa3Mepa miacTuH B IIaHe K ee oOwLIeil TOIIMHE

a/ H . llar ceTku npu perieHn: Bcex 3a/1ad MpUHAT paBHbiM A = a /8 [3].

I[J'ISI CJIOCB ITPHUHSATHI CJIICAYIOMMEC )KECTKOCTHBIC XapaKTCPUCTUKHU.

E,.= 700*MIIa;

V)I(.C=013;

Esan=Exx/100;

V3an=0,4.

[ToydeHHbIe pe3ynbTaThl IpeAcTaBlIeHbI B Tabuuie 1 u Ha rpadukax (pucyHku 2-6).

[Ipruem B Tabmume 1 ngaHbl pe3yibTaThl ISl YACTHOTO CiIydas, KOTJa Jorapugm

OTHOIIICHHUS MOJTyJIeH YIPYTOCTH XKECTKOTO CJIOS ¥ 3allOJTHUTEIIS paBeH ABYM [4].

Taoauna 1

HpOI‘l/lﬁbl U HOPpMAJIbHO€ HANIPHAKCHHUE HEHTPAJBHBIX TOYEK CJIOUCTBIX IVIACTHH

Konmgecr | aByxc/ioiinasi, Tpexc/ioiiHas qeTbIpex- NATUCIOHHAS | CeMHCJIOHHAS
BO CJIOCB CJIOMHAS
WE, /100 1,831 0,563 1,037 0,641 0,601
gH
011/10q 38,58 20,57 40,10 42,11 35,27
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Pucynok 1. [lonepedynsie cedeHUs CIAOMCTHIX MIACTHH
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Pucynok 2. OTHOCUTEIbHBIE MPOTHOBI H HANIPSIKEHHUS B IBYXCJIOHHOI IVIaCTHHE
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Pucynok 3. OTHOCHTeIbHBIE MPOTUOBI H HANIPSIKEHUATPEXCIOITHOM MIACTHHE
§ B e W 25 T
W, / o
3.0
% _x 2.0
H
Fn
/
H
2,0 15
1,5 _____d_f—f'ﬂ /
| L 1,0
.—2—"’}_'_( /
1.0 =" F
| Y —=20
H 2 H g Se
5 5 | a0 : z,
. J .
O‘O 0‘5 1.0 1.5 2.0 2,5 3.0 = 0‘0 0‘5 1‘0 1,5 2,0 2,5 3,0

Pucynok 4. OTHocHTe/IbHBIE IPOTHOBI M HANIPSIKEHHUS B YeThIPeXCJI0HHOI1
IUIACTHHE
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Pucynok 5. OTHOCHTE/IbHBIE MPOTrHOBLI H HANIPSKEHHUS B MSITHCJIOIHON MJIACTHHE
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Pucynok 6. OTHOCHTE/IbHBIE POTrHOBI H HANIPSKEHHSI B CEMUCJIOHHO MIacTHHe

AHaM3UpPYs pe3ysbTaTbl MOXKHO C/IeaTh CJIEYIOIIUE BHIBOJIBIL:

- UeM GoJibIlie JKECTKUX CIIOEB B IJIACTHHAX C OJMHAKOBBIM PACXOJIOM MaTepHana,
TEM JKECTUE CTAHOBUTCS IIacTUHA [5].

- BeirogaeiM 10 mporubam okazasicss CiIydail TpeXCIOWHOW TUTaCTHHBI, KOTJIa
BEPXHHUM )KECTKUN CJIOM B [IBa pa3a NPEBBILIAET 10 TOJIIUHE HUKHUAN KECTKUN CIIOM.

- Uem Gouiblie pa3HUIA B MOJYJISIX YIIPYTOCTHU JKECTKUX CJIOEB U 3alOJHUTENS, TEM
Oospllle  pasHHUIA MEXIY pe3yJbTaTaMy, TOJYYCHHBIMH TI0  Ipe/jiaracMbIM

COOTHOIICHHUSM H IO KJIIACCHYECKOU TCOPpHHU.
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