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MoBga guceprariii:
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Tema gucepranii:
1. Hanpy>xeHo-gedopMoBaHuil CTaH TPaHCBEPCAIbHO-i30TPONHUX IIJIACTUH 32 30CEPEI’)KEHUX Ta JIOKAJIbHUX

CUJIOBHX BILJIVBIB

2. Stress-strain state of transversely isotropic plates under concentrated and local forces

Pedepar:

1. O6’exTOM [IOCTII>)KEHHS € HANPy>KeHO-Ie(OpMOBaHUI CTaH TPaHCBEPCAIbHO-i30TPONHUX IIJIACTUH, 3yMOBJIEHUI
Ili€el0 30CEPEPKEHYX | JIOKAJIbHUX CUJIOBUX BILIMBIB. [IpegMeToM IOCIIIKEHHS € y3araJbHeHa Teopis y BapiaHTi
{m,n}-anpoxkcumanii 1y TpaHCBEPCATbHO-I30TPOIHUX IJIACTHH 32 [Iii 30cepeKeHNX i IOKaJbHUX CUJIOBUX
BIJIUBIB. Y po60Ti po3p06sieHO METOIMKY JOCIiIKEHHSI HAllpy>KeHO-Ie(OPMOBAHOTI0 CTAaHy TPAaHCBEPCAILHO-
i30TPONHMX IJIACTUH 32 30CEPEIKEHUX i JIOKAJIbHUX CUJIOBUX BIJIMBIB 3 BUKOPUCTaHHIM YTOYHEHOI Teopii {m,n}-
anpokcumanii. TpuBuMipHi piBHSIHHS Teopii IPYXKHOCTI 6yJ10 3B€I€HO [0 JBOBMMIPHUX 32 JOIIOMOTOIO y3arajabHEHOI
teopii {m,n}-anpoxcumarii. Lis Teopis € Hai6iIbII NPUIATHOO 711 OTPMMAHHS IBOBUMIDHUX PiBHSIHb TEOPii

IIPY>KHOCTI, OCKiJIbKM BOHA HE I'PYHTYEThCS Ha Oy/b-SIKMX ril0Te3ax, a BUKOPUCTOBYe meTo[, I.H. Bexya po3BuHeHHSs



mwykaHux QyHKUiN y psgu Oyp'e 3a nosinomamu Jlexxanapa. Lleit miaxin 103BosIsie BpaxyBaTy MONEPeYHi JOTUYHI i
HOPMaJIbHi Harpy>KeHHs. [3 BUKOpHUCTaHHSIM ABOBUMIPHOrO iHTErpasbHOro riepeTsopeHHs yp'e i MeToguKu
00epHEeHHS!, [100Y10BaHOI 3a 10NIOMOT0I0 crieljianbHoi G-(yHKI{i, Briepiie nodyJ0BaHO PyHIAMEHTa/IbHI PO3B's13K1
PiBHSIHb CTAQTHKU J1JIs1 TPAHCBEPCAJIbHO-I30TPONHUX IJIACTUH Ha 6a3i Teopii {1,0}- i {1,2}-anpokcumauii. locmiaxkeHo
3aKOHOMIPHOCTI BIIJIMBY NPY)KHUX [IapaMeTPiB Ha HAINpYXKeHO-1,e(OPMOBAHUIL CTaH TPAHCBEPCATIbHO-I30TPOMNHOI
IIJIACTMHY 33 30CEPEPKEHNX CUJIOBUX BIUIMBIB. JlOCIIiIPKEHO BILJIMB IIPY>KHUX ITaDAMETPIB Ha JIOKaJIbHUI
HanpyXeHo-e(OPMOBaHMI CTaH TPAaHCBEPCAIBbHO-I30TPOIHOI IVIACTUHM B Pi3HUX BUINAJKaX [ii HOpMaJbHOI
KOMITOHEHTH 06'€MHOI CHJIH i 3aJIE5KHO Bifi reoMeTpii 06J1aCTi JI0OKaIbHOTO HaBaHTaKeHHs. MaTepianu nocinkeHHs
MOXYTb OYTH BUKOPUCTAHI I1if] Yac pO3PaxyHKiB, [10B’13aHUX i3 IIPOEKTYBAaHHSM i BUBHAUYEHHSIM POOOYNX ITapaMeTpiB
TOHKOCTIHHUX €JIEMEHTIB KOHCTPYKIil 3 TPAHCBEPCATIBHO-130TPOIIHMX MaTepiaiB 3a Ail 30cepeKeHux i
JIOKQJIbHUX CUJIOBUX BILJIMBIB. OTpUMaHi pe3yJIbTaTH MalOTh TEOPETUYHE | IPUKJIAJIHE 3HAUYEHHS Ta MOXYTb OyTU
BUKOPUCTaHI B HAYyKOBO-AOCIIHUX iHCTUTYTAX, IPOEKTHUX OPraHisaligx Ta iHIUX JOCIiAHMX YCTaHOBAX,

[IOB'SI3aHUX i3 pO3paxyHKaMy TOHKOCTIHHUX €JIeMEHTIB KOHCTPYKIIiil.

2. The object of the study is stress-strain state of transversely isotropic plates, caused by concentrated and local
forces. The subject of the study is a generalized theory of the {m,n}-approximation for transversely isotropic plates
under concentrated and local forces. In the thesis the technique is developed for study of the stress-strain state of
transversely isotropic plates under concentrated and local force effects using the refined theory of {m,n}-
approximation. The three-dimensional equations of the elasticity theory are reduced to two-dimensional ones
using the generalized theory of {m,n}-approximation. This theory is the most preferable for obtaining two-
dimensional equations of the elasticity theory, since it is not based on any hypotheses, but uses the method of I.N.
Vekua: decomposition of the unknown functions in Fourier series of Legendre polynomials. This approach allows
us to take into account the transverse tangential and normal stresses. Using the two-dimensional integral Fourier
transform and the inversion method using a special G-function, fundamental solutions of the static equations for
transversely isotropic plates based on the {1,0}- and {1,2}-approximation theory are built for the first time. The
distinctive features that characterized the influence of elastic parameters on stress-strain state of the transversely
isotropic plates under concentrated force influences are studied. The influence of elastic parameters on the local
stress-strain state of the transversely isotropic plate for various actions of the volume force normal component,
and in dependence on geometry of local loading regions is investigated. Materials of research can be used at
design developmental work and estimation of the operation parameters for thin-walled transversely isotropic
materials under actions of concentrated and local forces. The results obtained are of theoretical and applied
importance, and can be used in research institutes, design organizations and other research institutions related to
research and design of thin-walled structural elements.
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