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AHaiiz HaykoBOI JiTepaTypu, HPHUCBSYEHOI pO3paxyHKy Ha CTIHKICTh Ta
BH3HAYEHHIO KPUTHYHOI'O HAaBAaHTa)XEHHs 0araToliapoBHX IUIACTHH, CBIIYHUTH MPO
aKTyaJIbHICTh JaHOi NMpOoOJeMHu ISl IUIACTHH 3 OTBOPAMHU PI3HOI T€OMETPHUYHOI
¢dopmu. CknagHICTh PO3B’s3aHHS i€l MPOOJIeMH OOYMOBJICHA THUM, IO 3a HasB-
HOCTi OTBOPIB JIOKPUTUYHUH CTaH IUIACTUHH HE € OJHOPIJHHUM 1 HOro BpaxyBaHHS
€ HeoOXiJTHUM JIJIsI TPaBUIIBHOTO BU3HAYEHHSI KDUTUYHOI'O HaBaHTakeHHs. B [1, 2]
3aIpoIIOHOBAHO MAXIA ISl JOCIIIKEHHs TapaMeTPUYHHUX KOJIMBaHb OaraTomapo-
BUX IUIACTUH CHMETPHYHOI CTPYKTYpH 3 IPSIMOKYTHHUM Ta KPYIJIMM BUIBHUMH
OTBOpaMH, SIKMH CyTTEBO BHUKOPHCTOBYBaB Teopiro R-dynkmii [3] Ta Bapiawuiiini
Meronu. TyT 1ed miaxia po3BUHEHO ISl OaraTonIapoBUX IUTACTUH aHTHCUMETPHY-
HOI CTPYKTYPH 32 HAassBHOCTI 3aKpiIUIeHnX abo BIJIBHO ONEPTHUX OTBOPIB, SKi MArOTh
CKJIaJIHy reoMeTpuuHy (opMmy. B 1mboMy BHIaAKy 3aJIeKHOCTI MK 3yCHIUISIMH,
MOMEHTaMH Ta AedopMallisiMi MArOTh OUTBIN CKIQJHUN BUIIISAL i, SIK HACIIJIOK,
BUXIiJHI PIBHSHHS Ta TPaHWYHI YMOBU TAaKOX YCKIIQIHIOIOTHCS. AJTOPUTM PpO3-
B’SI3yBaHHS 3aJadl MICTHTh TaKi )X €Taly, 5K 1 Y BHIQJKY IUIACTHH CHMETPHYHOI
CTPYKTYpH, a came:
1. Bu3Ha4eHHs! JOKPUTUYHOI'O CTaHY IUIACTHHU;
2. 3HaXO/PKEHHSI KPUTHYHOTO HABAHTAXKEHHST;
3.Po3B’s130K 3a7aui Mpo JiHIMHI KOJMMBAaHHS 0araToNIapoBOi IUIACTUHH, IO
HaBaHTa)KE€HA B CepeMHHIN IIONINHI;

4.Po3B’s13aHHS HENiHIHHOI 3a/1a4i PO KOJIMBAHHS KOMITO3UTHOI TUIACTHHH;

5. JlocnimpkeHHs: mapaMeTpUYHHUX KOJNMBAHb IUTACTHHH ITiJ €0 TIEPiOIMYHOr0
HaBaHTa)KEHHS, T00Y/I0BA CKEJIETHUX KPUBHX;

6.1lo0ynoBa 30H auWHaMiyHOi cCTiKocTi (HecTiiikocti) [4], BHU3HAuUEHHS

aMIUTITY/l KOJIMBaHb B 30HAX MapaMETPUYHOTO PE30HAHCY.

Criji 3a3HAYUTH, 1MIO ITYHKT 4, TTOB’sI3aHUH 3 pO3B’I3aHHIM HEIiHIHHOT 3a/1a4i,
CYTTEBO CKJIAJHIIINHA, HDK y BHNAJIKy IUIACTUH CHUMETPHYHOI CTPYKTypu. Meron
3BEJICHHS BUXIZHOI CHUCTEMHM pYXy 3 YaCTHHHMMH MOXiIHHUMH 10 HeJiHIHHOI
CHCTEMH 3BHYAMHUX quepeHliabHUX pPIBHAHb A1 OaraTomapoBHX IUIACTHH
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CYYACHI ITPOBJIEMH MEXAHIKU TA MATEMATUKU

AHTHUCUMETPUYHOI CTPYKTypu Oyne ckinamHimmM. Came ¢ MHUTaHHS TPUBEPTAE
0co0JIHMBY yBary B JaHiii poOOTi.
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Puc. 1

3anponoHOBaHUH ANTOPUTM MPOTECTOBAHO HAa IUIACTHHAX 3 MPSIMOKYTHUM
BIJIbHMM OTBOPOM Ta 3aCTOCOBaHO /IS IUIACTUH 3 XPECTOMOMIOHUM 3aKpilieHuM
a0o BiMpHO omepTuM OTBOpPOM (puc. 1). BHBYEHO BIUIMB TEOMETPUYHHUX Ta
¢I3MYHUX apaMeTpiB  Ha aMIUIITYJHO-YaCTOTHI 3aleKHOCTI Ta obJjacti
IUHAMIYHOI CTIMKOCTI IUIACTHHU.
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INVESTIGATION OF THE STABILITY OF LAMINATED PLATES WITH CUTS
OF A COMPLEX SHAPE BY THE R-FUNCTIONS THEORY
AND VARIATIONAL METHODS

The laminated plates with cuts of a complex form are studied with meshless approach,
based on combined application of the R-functions theory and variational methods. The
proposed method is developed for thin plates of an antisymeric form along thickness.
Mathematical formulation is presented within the framework of classical nonlinear theory of
plates using Kirgoff-Love’s hypothesis. In order to investigate the laminated plates with a
complex cut and different boundary conditions, the corresponding solution structures and
admissible functions were constructed. The sofiware was developed and tested on many
problems. In particular, the obtained results were compared with available ones for a cross
three-layered plate with free rectangular cut. For plates with cuts of a complex form effect
of different geometrical and physical parameters was stydied. Various types of fastening,
geometry of the plate and different materials properties are considered. The non-
dimensional buckling load, instability regions and response curves are presented for plates
with complex form of cut.
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