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PosrnsmaeTbes TpHLIApOBa  IUIACTHHA, IO CKJIAJAETHCS 3 JBOX 30BHIMIHIX
HECy4HX IIapiB, BUKOHAHMX 3 MIIHOTO JHMCTOBOTO Marepialy Maoi TOBIIHHH.
Mix mapamMu po3MiIIyeThCsl OUIBII JICTKHIM, XO4a i MEHII MIIHHIl 3alOBHIOBAY,
sKuit 3abe3nedye cniabHy poOOTY i CTiHKICTh HecyuHx mapi. Jlerkuii 3anoBHIOBaY
posrnagaeThes AK TpaHCcBepcadbHO-i3oTpomHui [1]. IlmactmHa — migkpinuieHa
pebpaMu KOPCTKOCTI B IO3M0BKHBOMY Ta IIONEPEYHOMY HampsMkax (puc.l).
Bincranb Mix pebpamMu, a Takoxk iX JKOPCTKOCTI BBaKAaIOThCS OJHAKOBUMHU.
3’enHAHHA IUIACTHHHU 3 peOpamu Ta pebep MiK cO00I0 MPUHMAETHCA KOPCTKHM.
30BHIIIHI CHIH, IO NPHUKIAJCH] 10 CEPEeJUHHUX IUIOIIMH 30BHILIHIX LIApiB Ta 10
pebep He 3MIHIOIOTHCS B IPOLIECI KOJIMBAHb.

Jlns 30BHIMIHIX HECy4uX MIApiB IIACTHHM NpHHHATI rinore3u Kipxroda —
JIsa. Ilomepeuni aedopmarnii 30BHIMHIX MIapiB He BpaxoByroTbesa [2]. Jlns
3aMIOBHIOBAYA MPUITHATHH JTiHIHHUI 3aKOH 3MIHM TAHTCHLIAIBHUX IIEPEMIIIEHb 3a
toBuuHOIO [3]. Ilomepeuni nedopmamii 3amoBHIOBada HE BPaxoBYHOTbCA. J[is
pebep mpuitHaTi rimoresum BepHymni Ta BpaxOBYIOTBCS 3TMH Ta KPYYCHHS Y
BEPTUKAJIBHIM IUIOMMHI, a Takox pgedopmauii 3CyBy y BepTHKaIbHIH Ta
TOPU30HTANIBHIN IUIONMIMHAX, IPUIMAIOUX IIPH LbOMY TINOTE3y MpO JiHIHHY 3MiHY
TaHTEHILIAIbHUX TIEPEMillleHb 3a TOBLIMHOIO pebpa [3].

3 ypaxyBaHHSAM NMPUIHATUX NPHITYIIEHb BHPA3U JUIA MEPEMillleHb 3aIUIIYThCSI
HACTYITHHM YHHOM:
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Puc. 1. Cxema TpUIIapoBOi MIIACTHHM 3 JIETKHM 3alI0BHIOBAYEM, SIKa MiAKpinieHa
pebpaMu XKOPCTKOCTI: a) cXeMa IMiIKPiIUIeHOT IIIACTUHHU B IL1aHi, ) po3pi3
IUTACTUHH 3a nepepizamu 1-1 ta 2-2

Judepenuiiini  piBHSHHS BUIBHHX KOJIMBaHb [JOUISHKM IUTACTHHH, IO
{HaXOJMUTHCA Mixk peOpamu abo Mixk peOpamMu Ta KpasMH IUIACTHHH, 3 yPaxXyBaHHAM
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Aii CUIT B CepeJMHHMX IUIOMIMHAX 30BHIIIHIX 11apiB, BUKOPUCTOBYIOUH (YHKIIIOHAI
— nito o Octporpancskomy — ['aminbrony [4]
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B piBasaHH:X (1-4) no3HaueHO:
p, - WUIBHICTh MaTepiady 3alOBHIOBAda, IO JOBOIUTHCS HAa OAUHHUIIO 00’eMy;

p, - WUIBHICT MaTepially 30BHILIHIX MIapiB IUIACTHHU HA OJMHMLIO 00’eMy;

E-5 . - : E-5°
B=——- >XOpCTKICTb Ha pO3TAT 30BHIIIHIX IIapiB; D=

Tept® 12~(1—y2)
3THHAJbHA JKOPCTKICTh Miactuuu; 717,77- 3yCHUIs, WO AiOTh B CEPEAUHHHX
IUIOIIMHAX 30BHIMHIX mapis; Pi, Py - 3ycwmis, mo ailote B pebpax; @ - KyTosa

4acToTa KOJMBaHb; g - Koediuient Ilyaccona 3oBHimHix wapis; G,- momynb

s
3CyBy 3allOBHIOBa4a; u,V,W- KOMIIOHCHTH II€pEeMIlleHb 3a BicAMHU X, ), Z;
Uy VysUy,Vy- HA THB CyMa Ta Ha MIBPi3HUIS TaHIEHI[IANbHUX MEPeMillleHb
30BHIIIHIX LIaPiB, SIKi JOPIBHIOIOTH
_ntu, B4 BN .. W%
= sUg = 3V, = 3Vg =
2 2 2 2

Slkmo B piBHAHHAX (15) mokmactu w = [, orpuMaemo piBHSHHS CTiHKOCTI

JUISTHKHY TUTACTHUHY, IO 3HAXOJIUTHCS MiXk pedpamu.
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DIFFERENTIAL EQUATIONS OF STABILITY AND FREE
VIBRATIONS OF THREE-LAYER PLATE SUPPORTED
BY RIBS OF RIGIDITY

The stress-strain state of a three-layer plate with a light-weight transversal-isotropic
aggregate, supported by ribs of rigidity in the longitudinal and transverse directions, is
considered in this paper. Output hypotheses and assumptions are accepted. Using the
Ostrogradsky-Hamilton variational principle, differential equations of stability and free
vibrations of a three-layer plate of a symmetric structure with a light-weight transversal-
isotropic aggregate are obtained. Plate is supported by rigidity ribs in the longitudinal and
transverse directions, taking into account the action of the longitudinal forces in the
medium planes of the outer layers and in the ribs.



