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MHOKHHOIO BKJIIOYEHBb JOBLIbHOI KOH®ITYPAIIII
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[HCcTUTYT NpUKITagHUX TpobiieM MexaHiku 1 MmatemaTuku im. S. C. Iligctpuraya
HAH VYkpainu, tetyana.sh@gmail.com

Po3rnsHyTO 3amady mpo ycTayeHi 3THHHI KOJIMBAHHS OPTOTPOIHOI IUIACTHHH, SIKa
Mae N aOCONIOTHO >KOPCTKHMX BKJIFOYEHb JOBUIBHOT (POPMH Ta PO3TAIUIyBaHHS B
pamKax Teopii, ska BpaxoBye nedopmarii nomepedHoro 3cyBy. Cepen HuX € Np
BKJIIOUCHB, SIKI B3a€EMOJIIOTH 3 IUIACTHHOIO Yepe3 TOHKI NPYXKHI MPOLIAPKU THILY
Binknepa 3 koediumieHTaMu OPCTKOCTI k(J)(oc), N, BKIIOUEHB, AKi KOPCTKO

3’€HaHI 3 IIACTUHOIO, Ta N3 BKIIIOYEHS, fKi € mapHipHO onepTi. KoHTypamu BKItO-

YeHb € KPHBI L(J), j=1,N . 30BHIIIHS TPaHULS [UIACTUHA € TAKOXK IOBLIBHOT

¢opmu, a Ti KOHTYpOM — TpU B3a€MOJOIIOBHIOIOYI KpHUBI L(N+1), LN+2) g

N+3 - (i .
L( ) Hexaii Ha BKJIIOYEHHS Macu m(J) JIIOTH CHJIM 3 TOJIOBHMM BEKTOPOM

P(J) = Pé j) sin ((ot) , AIKUH € HOpPMaJbLHUM JI0 CEPEeIMHHOI IOBEPXHi IIIACTHHH i JIi€

B TOYIIl IIEHTpPa Mac BKIIIOUEHHs. BBakaeMo, 10 BKIIIOUEHHS 3JIHCHIOIOTh MOCTY-
NaJbHUI PyX B3J0BK HOPMAaJIBHOTO HAINPSIMKY JI0 CEPEIMHHOT OBEPXHI IUIACTUHH

i W(J) (t) = ng) Sin(cot) — MepeMillleHHs j-Oro BKIIOUEHHs. J[eKapToBy cucTeMy
KOOPJMHAT PO3MIIIIEHO B YSBHO PO3LIMPEHIH MPsIMOKyTHil obmacti I1, sika MiCTUTB
po3risayBaHy OaraTo3’si3HY obmacte (2 . KoopawHaTHI JiHIT CHCTEMH KOOPIUHAT
CIIBITIA/IAIOTh 3 OCSIMU OPTOTPOIIii Marepiany IIacTHHU. BukopucTaHo no3HaueHHs
crarri [1].

PiBHSIHHS pyXy aOCOIIOTHO JKOPCTKUX BKIJIFOUEHb MAaTUMYTh BHUIJISIL

 A2(1) . i
a7 ey [ oW g nyai(e), @
at )

ne p(J)(C,t)Z—k(J)(C,)(W(J)—W(C,t)), QeL(J), j:l,Nl,

o (E1) =—Q, (G 1) =—Qu (¢)sin(wt), ¢et), j=N;+LN.
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Ha 30BHILIHIN rpaHMI IVIACTUHU PO3IIISIHYTO Pi3HI THITH KPalOBHX YMOB

w=w" Y (asin(ot), vy =N (@)sin(wt),
Yo =1\ (@ysin(ot), a e LN, @
Q=N (ysin(wt), M, =MD @)sin(ot),
M, =M (@)sin(at), a e LN, @3)
w=w"@sin(wt), M, =MD (@)sin(ot),
ve =18 @sin(at), ael™), @)

FpaHI/I‘IHi YMOBH HAa KOHTYpPaX BKIIOYCHb MAartOTh BUTIIAL
Qn (out)=—pI (e 1), My () =0, M, (at)=0, acl), j=IN;, (5)
w(a,t) =W (1), v (0ut) =0, 7, (1) =0, ae D), j=N+LN;+N,.  (6)

w(out) = (1), v, (1) =0, My (1) =0, e L), j=N;+ N, +LN.  (7)
KpaiioBy 3ama4dy po3B'sa3aHO HEMPSIMUM METOJOM I'PaHHUYHHX ejeMeHTiB [1].
Oyukiii ['pina moOyI0BaHO Ha OCHOBI CEKBEHINAIBHOTO MOMAHHS JCIbTa-(QYHKIIT
Hipaka Ta y3arajpHeHOTO MeToay psamiB ®Pyp'e. CucrteMu IHTErpalbHUX DPIBHSHB
PO3B'I3aHO METOJIOM KOJIOKAIIii.
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VIBRATION OF ORTHOTROPIC PLATE WITH SETS
OF INCLUSIONS OF ARBITRARY CONFIGURATION

In the framework of the refined theory, which takes into account transverse shear
deformation, the solution of the problem on the steady state vibrations of the orthotropic
plate with the arbitrary number of inclusions of the arbitrary geometrical form, orientation,
and location is constructed. Inclusions have different types of connections with the plate.
The case of the translational motion of the inclusions along the normal direction to the
middle surface of the plate is investigated. External boundary of the plate is of the arbitrary
geometrical configuration. Arbitrary harmonic in time boundary conditions are considered
on the external boundary of the plate. The solution is built on the basis of the indirect
boundary elements method. The sequential approach to the representation of the Green’s
functions is used. Integral equations are solved by the collocation method.
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