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1. PO3B’130K OCHOBHUX Ta [IESIKMX MillaHUX 337324 TeOPii IIPY>KHOCTI /171 6araTouapoBoro cepeoBuIna 3

[I03JJOBXXKHIMU KPYTOBUMU LUJIIHAPUYHUMY TOPOKHYHAMU 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 mOCHimKEeHHs — HaNpy>KeHO-Ie(OopMOBaHUI CTaH [IPOCTOPY, MIBIPOCTOPY Ta Mapy, SIKi MAIOTh JeKijibKa
NO3[JOBXKHIX UUJIIHAPUYHUX [TIOPOKHUH; 1Iapy Ta 6araTolapoBOro CEPeOBUILA, SKi MalOTh OJHY LUIiHIPUYHY
[IOPOKHMHY a00 BKJIIOUEeHHS. [IpeameT NOoCiIpKeHHS — BIJIMB TPAHUYHUX YMOB, YMOB 3'€IHaHHS Til i
reoOMEeTPUYHUX [1apaMeTPiB Ha HaPy>KeHO-11e(pOPMOBAHUI CTaH cepeoBuIna. MeTa JOCiKeHHsI — BUPiLIeHHS
HayKOBOI Np0o6sieMU BUCOKOTOYHOT'O PO3B’I3aHHS HOBOTO KJIacy IIPOCTOPOBUX 337a4 Teopii Ipy>KHOCTI, 110 paHilie
He BUBYaJMCs. MeToq, NoCiIpKeHHsl — po60Ty BUKOHaHO Ha OCHOBI y3araspHeHoro Mmertony ®Oyp’e. HaykoBa HOBU3HA
OZlep>KaHUX Pe3yJIbTaTiB MOJISIrae y po3B’s3aHHi Kyacy 3a7a4 Teopii Ipy>KHOCTI, 30KpeMa 1111 6araTomapoBUXx TiJ i3
MO3TIOBXXHIMY LMJIIHIPUYHUME IIOPOKHUHAMU a60 BKIIIOUEHHSIMU. Briepie po3s’s13aHO 3a7a4i 171 HUIIHAPUYHAX
IIOPO>KHUH Y IIPYKHOMY IIPOCTOPI Ta MiBIIPOCTOPi 3 yMOBaMU KOHTAaKTHOTO TUIlY HA TPAHUYHUX
IIOBEPXHAX.3alIpONIOHOBAHO MiAXi/ Ta pO3B'sI3aHO HOBI 3a/1a4i [7151 IPY>KHOTO APy 3 OJHi€l0 ab0 AeKiIbkoma
LUWIiHIPUYHMMU IOPOKHMHAMU. Briepine, B pamKax y3arajpHeHOro metony ®yp’e, 3aniporioHOBaHO PO3B’SI30K 3a7adi
IJIs1 APy 3 UUJIiHIPUYHOIO [IOPOKHUHOIO Ta 33JaHMM IEPIOANYHNM HaBaHTaKEHHSIM.Briepie po3risHyTo i
BIIPOBA/P)KEHO B aHAJITUYHOMY BUTJISIi YMOBU CIIPSDKEHHS IIPY)KHUX I10J1iB /1715 3UEIJIEHUX i IJ1aJJKO KOHTAKTYIOUnUX
apiB i mapy Ta NpyXHUX LUuJiHApa a60 Tpyou. Po3B’a3aHO HOBI 3aa4i 17151 APy, 3'€JTHAHOTO 3 MiBIPOCTOPOM,
OJIVH 3 SIKMX Ma€ UUJIIHAPUYHY IOPOKHUHY abo0 CyLiIbHe NUIiHIpUYHEe BKIIIOYEHHS YU TPyOy. Biepue po3s’sizaHo
3a/1aui [17151 ABOX LIAPiB, )KOPCTKO 3'€IHAHUX MK 00010, OJIMH 3 IKMX Ma€ LUIHAPUYHY IOPOXKHUHY. [IpakTuyHe
3HAUEHHS OJIep’KaHUX Pe3yJbTATiBIIOJISTa€ YCTBOPEHUX AITOPUTMAX Ta PO3POOJIEHHI KOMIUIEKCY ITPOTpaM, SKi
3[iMCHIOIOTh YK CEJIbHY peasli3allilo MoJjokeHb guceprauii Ha [TK Ta 103BOJISIOTh IPOBOAUTY aHaJli3 HAIPY>KEHO-
IepOpMOBAHOTO CTaHy [IPOCTOPOBUX MOJEJIE:KOMIIO3UTHUX MaTepialiB, SIKi MiCTSITh MO3IOBXHIO LUIIHIPUYHY
[IOPOKHMHY, 260 apMOBaHUX;3aXMCHUX €KPaHiB CIIOpPY/[;B OyZiBesbHil chepi IUT NepeKpPUTTS, MiA3€MHUX
KOMYVHIiKallill, apMyBaHHS €JIEMEHTIB CIIOPY/;BY3JIiB Ta arperaris B MalIMHOOYIyBaHHI. AHAJIi3 HAIIPY>)KEHOTO CTaHY B
PO3B’I3aHUX 3a/1a4ax [101aHOi poOOTH MO>Ke OYTH 3aCTOCOBAHUH IIPU MifO0Pi reOMETPUYHUX [TapaMeTpiB Ha cTafii
IIpOEeKTyBaHHs.Pe3yibTaTh [ucepTaliiiHoi po60TH BIIPOBAIPKEHO Y IPAKTUKY KOHCTPYKTOPCHKOI'O IIPOEKTYBAHHS

BynisenbHoi 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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