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PACYET HA ’KECTKOCTb TO®PUPOBAHHOM IVIACTUHBI HA
YIIPYTOM OCHOBAHMY METOJAOM BYBHOBA-TAJIEPKMHA

Kanomuena E.J., beckonbuibubiii A.H., Beckonblibnas H.U., bepauuk S1.A.
Axrademus: cmpoumenscmea u apxumexmypul JJOHCK020 20CY0apCmeeHHO20 MEeXHUUECKO20
yHusepcumema, Pocmos-na-J{ony, e-mail: elkadom@yandex.ru

B crarbe paccmarpuBaeTcs U3ru0 TOHKOM roprpOBaHHOI IUIACTUHBI HA YIIPYTOM OCHOBaHMU. B miaHe ma-
cTuHA npsiMoyronbHas. [odp npeacTasisier coO0il BONHY [0 CHHYCOH/E, HAIPABICHHON MapaiebHO OHOM U3
CTOPOH IUIACTUHKY. 32 PAacUETHYIO CXeMy HPHHHMACTCsI OPTOTPOIIHAS IUIOCKAS IUTACTHHKA C PAa3HBIMH [HINHIPH-
YECKHMH JKECTKOCTSIMU B JIBYX B3aUMHO IEPHCHIUKYIIPHBIX HAIpaBlICHUSAX. 32 OCHOBHYIO Hem3BecTHyro HJIC
OPUHUMACTCS POrud miactuHbl. [Iporud nmpeacTaBisieTcs Kak JBOMHOM psif MO (YHKIMSAM, YIOBICTBOPSIOLIMM
TPaHUYHBIM YCJIOBUSM C HEU3BECTHBHIMH Kod(¢uimenTtamMu. 3ajgada pemaercs MeronoM byoHoa- I'anépkuHa.
Ompenenenue nporuda CBOAUTCS K PEHICHUIO CHCTEMbI TMHEHHBIX HEOZHOPOIHBIX alreOpaHdecKuX ypaBHEHHII
OTHOCHTEIIbHO HEU3BECTHBIX KO3 duireHToB. [TomydeHs! BoIpakeHUst 1151 K03(QGUIHEHTOB 1 CBOOOIHBIX YICHOB
CHCTEMBI JIMHEHHBIX alreOpandecK ypaBHEHHH, KOTOPBIE ONPENeILIIOTCS Yepe3 (YHKIHU Pa3lIOKEeHHs, pa3Mephl
IIACTHHBI ¥ IPHIOKEHHBIC HArpy3Ku. PaccMOTpeHs! pa3IHyHbIe CITydal CONPHKOCHOBCHUS IUIACTHUHEI C YIPYTHM
OCHOBAaHMEM, a TAKXKE PA3IMUHbIE CITydad NPHIIOKEHHUs] paclpeieIéHHOM Harpy3Ku.
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ByoHoBa- I'aiépkuna

THE CALCULATION OF THE STIFFNESS OF CORRUGATED PLATES ON

ELASTIC FOUNDATION BY THE METHOD OF BUBNOV-GALERKIN
Kadomtsev, E.E., Beskopylny A.N., Beskopylnya N.Y., Berdnik L. A.
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The article considers the bending of thin corrugated plates on elastic Foundation. In terms of the rectangular
plate. Corrugation is a sine wave directed parallel to one of the sides of the plate. The settlement scheme was
adopted orthotropic flat plate with a different cylindrical rigidities in two mutually perpendicular directions. For
the main unknown of the VAT was adopted by the deflection plates. The deflection is represented as a double series
for functions satisfying the boundary conditions with unknown coefficients. This problem is solved by the Bubnov
- Galerkin. Determination of the deflection is reduced to solving a system of linear inhomogeneous algebraic
equations in the unknown coefficients. The obtained expressions for the coefficients and free members of system of
linear algebraic equations, which are determined through the decay functions , the dimensions of the plate and the
applied load. Discusses various cases of contact of the plate with elastic Foundation, and various applications of the
distributed load.

Keywords :the bending, corrugated plates, elastic Foundation, orthotropic, thin plate , deflection , method by the

Bubnov - Galerkin

[loBrIIeHNE TIPOYHOCTH M OHOBPEMEHHO
o0JIerueHue JICMEHTOB PA3JIMYHBIX KOHCTPYK-
WU JOCTUTACTCS UCTIONB30BAHUEM BOJIHUCTBIX
TOHKHUX ITUIACTUH, 3aMEHSIOIINX OPTOTPOIHbBIC
MaTepHalIbl, IPH MPOSKTUPOBAHUH CTPOUTEIb-
HbIX coopyxenui [1], [2], [3], [4], [5].
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PaccmarpuBaercst nmpsaMoyrosibHast Topu-
pOBaHHas IUIACTHHA, HArpy>KEHHasl pacipene-
JIEHHOM Harpy3KoW, NEpIEHIUKYISPHOU Cpe-
quHHOM mockoctd (Puc. 1). @opma BOJHBI

IUTACTHHBI NMEET BUJ: Z = f -sin —.

IlnacTuHKa paccMarpuBacTCsi KaK KOH-
CTPYKTHUBHO OPTOTPOTHAS TUIOCKAas IUIACTHHA
C Pa3IMYHBIMU KECTKOCTIMHU Ha U3rud. ud-
(dhepeHImanbHOe ypaBHEHHE U3THOa OPTOTPOII-
HOM IJIJACTUHKH Ha YIIPYITOM OCHOBAaHUU UMEET
Bun [6] :

o'w o'w o'w
Dl§+2D3 P +D2§=q(x, y)—aw(x, y) ()
3
e D1 =£.L2’ D, =0,5Ehf*- 1_L2 A
N 12(1—\/ ) 1+2’5.[-2il)
s EW
D, =2D, =7-m, E n v — ynpyrue no-

CTOSIHHBIC MaTCpHraJia MJIaCTUHBI, h— TOJIIIIMHA
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T
IIACTUHBL, S = l-(l + ]:
JIYBOJTHBI. 4l
[Tepetins x 6e3pa3MepHLIM TePEMECHHEIM ¢

J — JUIMHA AYTH II0-

7 CIemyIOIel 3aMeHOoI i—a, n=y i‘z 1o-
ayunM (1) B caenyroieM BUIE:
64 , O'w L O'w
—+2D,2 5 tTDA — = (2)
6 & 0 &*on on
a‘[q(&n) —aw(En)]

Bripaxkenne mnporuda w(gr ;7) BI:.I6Gp€M B

ZZAWM Worn

m=1n=l1

rae w(én) — GyHKIUS, YIOBICTBOPSIOIAs
CTaTUYECKUM M KMHEMAaTHUECKUM TPaHUYHBIM
YCIIOBUSIM IUIACTUHKM, A — HEU3BECTHBIE KO-
¢ punmeHTEHI.

OyHKITMOHAIbHOE ypaBHEHUE MeTona byo-
HoBa — [anépkuna [7], [8] rodpupoBaHHOI
IUTACTUHKHM Ha YIPYTOM OCHOBAaHMH, KOTJa K
IUTACTHHE TPWJIOXKEHa pacipenenéHHas Ha-
rpy3Ka 10 BCeil MOBEPXHOCTH M CONpPUKAcaeT-
Csl ¢ YIPYTUM OCHOBAHHEM I10 BCEH OBEPXHO-
CTH IUIACTHUHBI, IPUMET B
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BUJIE IBOMHOTO psja: w(&,n)

D,

W(é,n ) ]}WM (éan)dA =0

k [=123,..
(3) momyunm:

>3 fin gl

[Tocne noxcranoku w(& ) B

m=1n=1
2D32’2M +D22’4 mn(é n) (4)
0¢&on on*
a'[q(&n)-aw,, (&n) | we(En)dd=0
k 1=123,.

PaccmoTpuM pasnmudvHbBIE CiTydad TPHIIO-
JKeHHWST HArpy3Kd WM ONHpaHWs IUIACTUHBI Ha
ynpyroe ocHoBanue. CUCTeMy JTHMHEHHBIX all-
rebpandeckux ypaBHEHHUH (4) OTHOCHUTEIHLHO
HEU3BECTHBIX A ~MOXHO MPE/ICTABUTH B BUJIE:

DY By Ay =Gk 1=123,.. (5
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@opmyisl (6) u (7) wust By, u g, monyuensl
JUISL CiTydasi, €CIIM pacrpeeléHHas Harpyska
JICHCTBYET Ha IUIACTUHY 110 BCEU MOBEPXHOCTH
TUTACTHHBI U TJIACTUHA COMPUKACACTCS C YIPY-
MM OCHOBAHHEM I10 BCEH MOBEPXHOCTH.

B cnyuae, ecnu miuactuHa ¢ ynpyrum oc-
HOBaHUEM CONPHUKACACTCS B TOYKAX BOJHEIL, TO
(6) anHHMaeT BH/I:
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B cnyuae, ecnu pacnpenenéHHas Harpys-
Ka mepenaéres depe3 péopa miacTuHsl, 1O (7)
IMPUHUMACT BU!
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rae / — JuinHa BOJIHBI, i — HOMEP BOJIHBI
ro¢psbl IACTHHBL.

Onpez[eJmB k09 pumentsr 4 U3 cucTe-
MBI JTHHCHHBIX AIreOpandecKuX  ypaBHEHHNA
(5), momyuum BeIpaskeHUs W(<E, 1), KOTOpBIE T10-

3BOJISIOT OIIPEACINTL HCU3BECTHBIC HI[C I1a-
CTHUHEI.
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