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YIK 539.3

1. B. Kypna, B. B.Tka4yeHko"

PO3B’A3AHHA 3A0AY CTINKOCTI LLAPYBATUX NNIACTUH 3 OTBOPAMMU
3A JOMNOMOIo0 METOAY R -®YHKLIA

3anponorHosaHo memoOuUKY 6USHAUEHHS KPUMUUHO20 HABAHMANMCEHHS WAPY8AMUL
NAACMUH 3 OMBOPAMU, AKTI MONYMb MAMU PI3HY 2e0MemPuyHy PGopmy i cnocodou ix
3axpinaenns. Beaxcaemves, wo Y cepeOUHHIU NAOWUHI NAACTMUHA CMUCKYEMBC
cmamuyHumy  3ycuaramu. Mamemamuuna nocmanosxa 3adaui HOPMYAOEMBCS 8
pamMKraxr YymouHeHol meopii NepuLozo NOpPsAoKyY, AKa IPYHMYEMBCL HA 2inomesi npsmol
2AHiT (meopil muny Tumowenka). Jas pose’sasannsa 3a0aui 8UKOPUCTMOBYEMDBCA MemO0
Pimya i meopis R -gynxyiti. Posg’s3ox 3adaui meopii npyicHocmi 8paxrosye HeoOHo-
PiOHUL OoKPUMUYHUL CMAH WaPYy8amoi naacmutu. JocmosipHicms 3anponoHo8aHozo
ni0xody nidmeepdicyemoupcs 000PuUM Y3200HCeHHAM 00EPHCAHUXL HUCAOBUX Pe3YyabMmamis
3 eldomumu, a U020 ePexmusHicMb MPOLLIOCMPOBAHO HA NPUKAA0l 00CAI0HeHHS
cmitikocms wWapyeamuxr nAACMuUH 3 OOHUM 1 080MA UOMUPUKYMHUMU OMBOPAMU.
Bugueno enaus posmiwenHs 0meopis, iXHiX Po3mipie8 i Ccnocody 3aKPINAEHHS HA KPU-
muure HaBAHMANHCEHHA © BAACHT YACTNOMU.

Kawouoei caoea: cmitikicms wapysamux naacmun, meopis R -gyunkyit, memod Pimuya,
Ko0pOUHAMHT PYHKYIT, KPUMUUHE HABAHMANCEHHS, YACTNOMU T HOPMU KOAUBAHD.

PELUEHUE 3A0AY YCTOUYMBOCTU CITOUCTLIX MNACTUH C OTBEPCTUAMMU
C NMOMOLLbIO METOAA R -®YHKUUN

IIpedaoscena memoduka onpedeserHus KPUMUUECKO20 HAZPYHICEHUSL CAOUCBLL NMAACNMUH C
omeepcmusmu, Komopble MOZYM UMEMD PASAUYHYIO 2eoMempuieckyto gopmy u cnocodwvl ux
3axpensenus. Cuumaemcs, 4MO MNAACMUHA CHUMAEMCS CMAMULECKUMU YCUAUAMU 8
cpedunHol nmaockocmu. Mamemamuueckas nocmanosxa 3a0auu GOPMYAUPYEMCS 8 PAMKAL
YMOUHEHHOU MeopuUU Nnepsozo NopadKa, OCHOBAHHOU HA 2unomese NPAMOU AUHUU (Meopuu
muna Tumowenrxo). [Jas pewenus 3adauw ucnoavayemcs memod Pumya u meopus R -
Pynryul. Pewerue 3a0auu meopuu ynpyzocmu yuumosieaem Heo0HopodHoe dokpumuueckoe
cocmosHue caoucmou naacmunst. JJocmoseprocmd npedaodcennozo nodxoda nodmeepicoena
cpasHeHuem MOAYUEHHBLL HUUCA08LLL PE3YyLbmamos ¢ usgecmubviuu. IPgdexmusrocms
npedaokcern020 nodxroda MPOUALIOCTPUPOBAHA HA MPUMePe UCCAe008AHUL YCMOUUUBOCU
CAOUCTBLLE NAGCTMUH € O0HUM U O08YMSA UEMBLPEXY20AbHBLMU Oomeepcmuamu. JV3ayueno
BAUAHUE PACNON0HCEHUSL OMBEPCTUNL, UX PA3MEPO8 U CNOCOOA 3aKPeNnteHUsL HA KPUMULECKYIO
HA2PY3KY U cOOCMBEHHBLE LACTMOMbL.

Kaiouesvie caosa: ycmotuwusocmds caoucmbulx naacmur, meopus R -dynrxyui, memod
Pumya, wooplunammuvie GUHKYUU, MAKCUMANLHAS HAPY3KA, wacmoms. u PHopmbl
Konebarull.

SOLVING THE STABILITY PROBLEMS OF LAYERED PLATES WITH
HOLES USING THE R -FUNCTIONS METHOD

The method of determining the critical load of laminated plates with holes is proposed.
Plates and holes in them can have different geometric shapes and conditions of their fixing.
It is assumed that the plate is compressed by static load in the middle plane. The
mathematical statement of the problem is formulated in the framework of the first order
refined theory, which is based on the hypothesis of a straight line (the theory of the
Tymoshenko type). To solve problems the Ritz method and the theory of R -functions are
used. The solution of the elasticity theory problem takes into account the inhomogeneous
subcritical state of a layered plate. The probability of the proposed approach is confirmed by
comparing the obtained numerical results with the known ones. The effectiveness of the
proposed approach is illustrated by the example of the study of the stability of layered plates
with one and two quadrangular holes. The influence of location of holes, their sizes and
method of fastening on critical load and natural frequencies are studied.

Key words: stability of layered plates, theory of R -functions, Ritz method, coordinate
functions, critical loading, frequency and form of oscillations.
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