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1. PO3B’130K OCHOBHHX Ta J€KUX MilllaHUX 33/a4 Teopii Ipy>KHOCTI /17151 6araTolapoBOro CepeoBUIIA 3

[IO3JJOBXXHIMU KPYTOBUMU LUJIHAPUYHUMY TOPOKHUHAMU Ta HEOLHOPITHOCTSIMU



2. The solution of the basic and some mixed problems of the theory of elasticity for a multilayer medium with
longitudinal circular cylindrical cavities and inhomogeneities

Pedepar:

1. O6'eKT BOCIIIPKEHHS — HANPY>K€HO-Ie(POPMOBAHUI CTaH [IPOCTOPY, MiBIPOCTOPY Ta MIAPY, SIKi MAIOTh EKiJIbKa
NIO3/I0BXXHIX UUIIHIPUYHMX IOPOKHUH; APy Ta 6araTomapoBOro CEPELOBUINA, SKi MAIOTh OJHY UWIiHAPUYHY
IIOPO>KHMHY ab0 BKJIIOYEHHS. [IpeiMeT NOoCliIKeHHS — BILJIMB TPAHUYHUX YMOB, YMOB 3'€/IHaHHS TiJl i
reOMETPUYHUX [IAapaMETPiB Ha HANPY>KeHO-1e(pOPMOBAHUI CTaH CEpPeOBuUILA. MeTa JOCiI)KeHHS — BUPilI€HHS
HAayKOBOI MPO6JIeMU BUCOKOTOYHOTO PO3B'I3aHHSI HOBOTO KJIACYy IPOCTOPOBUX 33724 Teopii Ipy>KHOCTI, 110 paHinie
He BUBYAIKUCS. MeTo[ HOCiIKeHHs — poOOTY BUKOHAHO Ha OCHOBI y3aranbHeHoro metony ®Oyp’'e.HaykoBa HOBU3HA
OJlEp>KaHUX Pe3yJIbTaTiB [OJIsIrae y PO3B’si3aHHi Klacy 3aa4 Teopii IPY>KHOCTI, 30Kpema 111 6araTolapoBUX TiJl i3
MO3I0BXHIMU UUIIHIPUYHMMU IIOPOSKHMHAMU 260 BKJIIOUEHHSIMU.Briepie po3p’si3aHo 3agayi 4151 LAMHAPUIHUX
IIOPOKHVH Y IIPY>)KHOMY IIPOCTOPI Ta MiBIIPOCTOPi 3 YMOBaMU KOHTAaKTHOTO TUITY HA FPAHUYHUX
IIOBEPXHSIX.3allpOIIOHOBAHO MiXi/ Ta po3B’si3aHO HOBI 3a/1ay4i [7151 IPY>KHOT'O APy 3 OJIHi€l0 ab0 AeKiIbkoma
LUMJIiHAPUYHUMY [IOPOKHUHAMU.Brieplie, B paMKax y3arajbHeHoro merony ®Oyp’e, 3alIponoHOBaHO PO3BS130K 3a4adi
1151 IIApy 3 LWIHIPUYHOO TOPOKHMHOIO Ta 3aJaHUM NEPIOJMYHMM HaBaHTaXEHHSIM.Bliepiie po3risiHyTo i
BIIPOBA/PKEHO B aHAJIITUYHOMY BUIJISLIi YMOBM CIIPSDKEHHS IIPY>KHUX I1O0JIIB [IJIs 3UEIUIEHUX i ITIaZIKO KOHTAKTYIOUNX
1IapiB i Wapy Ta NPYXHUX LuIiHApa abo Tpy6ou. Po3B’si3aHO HOBI 3a71a4i 114 apy, 3'€JHAHOTO 3 [iBIIPOCTOPOM,
OJIVH 3 SIKUX Ma€ LUWJIiHAPUYHY MOPOKHUHY ab0 CyLijibHe LMIiHAPUYHE BKIIOYEHHs YM TpyOy. Briepiue po3p’sa3aHo
3a[adi 17151 ABOX IIaPiB, )KOPCTKO 3'€JTHAHMX MiXK COOO0I0, OJIVH 3 SIKUX Ma€ LUUJIiHAPUYHY NOPOXKHUHY. [IpakTryHe
3HAYEHHS OJIeP>KaHUX PEe3YJIbTATIiBIIOJISITae YCTBOPEHUX aJlTOPUTMAX Ta PO3POOJIEHHI KOMILJIEKCY IIPOTrpaM, sIKi
3M1iICHIOIOTh YMCEJIbHY peastisallilo oyiokeHb gucepTauii Ha 1K Ta 703BOJISIIOTh IPOBOAUTY aHAJIi3 HANIPYXKEHO-
IepOpPMOBAHOTO CTaHy ITPOCTOPOBUX MOJEJIC:KOMIIO3UTHUX MaTePialiB, SIKi MiCTSTh MO3I0BXHIO LUIiHIPUYHY
[IOPOKHMHY, 60 apMOBaHUX;3aXMCHUX €KPaHiB Cliopy[;B OyZiBesbHil cdepi IIUT NepeKpuTTsl, MiA3eMHUX
KOMYVHIiKallili, apMyBaHHS €JIEMEHTIB CIIOPY/I;By3JIiB Ta arperaris B MallMHOOYIyBaHHi.AHaJIi3 HAIIPY>KEHOT'O CTaHY B
PO3B’SI3aHUX 337ja4ax MOJaHOI POGOTH MOXKe 6yTH 3aCTOCOBAHUIL ITPU Mi6OPi reOMETPUYHUX NTapaMeTpiB Ha cTafii
IIPOEKTYBaHHA.Pe3ysibTaTu AuCcepTaLifiHOI pO6OTH BIIPOBAIKEHO Y IIPAKTUKY KOHCTPYKTOPCHKOTO MTPOEKTYBAHHS
BynisenpHoi koMnanii «ConstructionGrouplnternational».

2. The object of the research is the stress-strain state of space, half-space, and layer, which have several
longitudinal cylindrical cavities; layer and multilayer medium, which have one cylindrical cavity or inclusions.The
subject of research is the influence of boundary conditions, conditions of joining bodies, and geometric parameters
on the stress-strain state of the medium.The aim of the study is to solve the scientific problem of high-precision
resolution of a new class of spatial problems of the theory of elasticity, which have not been studied before.
Research method—the work has been carried out on the basis of the generalized Fourier's method.The scientific
novelty of the research lies in solving a class of problems in the theory of elasticity, in particular, for multilayer
bodies with longitudinal cylindrical cavities or inclusions.For the first time, problems have been solved for
cylindrical cavities in elastic space and half-space with contact-type conditions on the boundary surfaces.An
approach has been proposed and new problems have been solved for an elastic layer with one or several cylindrical
cavities.For the first time, within the framework of the generalized Fourier’s method, a solution to the problem for
a layer with a cylindrical cavity and a given periodic load has been proposed.For once, the conditions for
conjugation of elastic fields for adhered and smoothly contacting layers and a layer, as well as an elastic cylinder or
pipe have been considered and implemented in an analytical form.New problems have been solved for a layer
connected to a half-space, one of which has a cylindrical cavity or a solid cylindrical inclusion or a pipe.For the
first time, problems have been solved for two layers rigidly connected to each other, one of which has a cylindrical
cavity.The practical significance of the results obtained lies in the created algorithms and the development of a
complex of programs that carry out the numerical implementation of the dissertation provisions on a PC and allow
an analysis of the stress-strain state of spatial models:composite materials containing a longitudinal cylindrical
cavity, or reinforced ones; protective screens of structures; in the construction industry—floor slabs, underground



utilities, reinforcement of structural elements; components and assemblies in mechanical engineering.The analysis
of the stress state in the solved problems of the presented work can be applied in the selection of geometric
parameters at the design stage.The results of the thesishave been introduced into the practice of design
engineering of the Construction Group International,Construction Company.
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