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HOPMAJIbHOTO HAaBaHTAa>K€HHA

2. The stressed-strained state of anisotropic half-plane with elastic fixed boundary under the action of normal load

Pedepar:

1. Incepranis npucBsyeHa o6y 0Bi aHaMITUYHUX PO3B's3KiB 3MilllaHUX 3a71a4 TeOopii MPYKHOCTI PO Jio
HOPMQJIbHOT'O HABAaHTAKEHHS HA i30TPOIIHI Ta aHi3OTPOIIHI MiBIJIOIWWHY 3 IIPY>KHO 3aKPillJIEHUMU MEXKaMU i
IOCJIiIPKEHHIO Ha iX OCHOBI 3aKOHOMIpHOCTEN epepo3NoiNy HalpyKeHb i IepeMillleHb B IPYKHill 0671acTi npu
3MiHi (i3MKO-MexaHIYHUX BIACTUBOCTEN CepeliOBUILA i BUNy 30BHIIIHBOIO HaBaHTaXXEHHS. 3a JOIIOMOI0I0
iHTerpasibHOro nnepetTsopeHHs Pyp'e B poOOTi OfieprKaHi TOUHI aHAJIITUYHI PO3B's13KM 3MillIaHUX 334a4 Teopii
[IPY>KHOCTI AJ151 i30TPOIHUX Ta aHI30TPOINHMX ITiBIIOWIWH, HA MEXI AKX i€ 30cepelKeHa cuja, HOpMajbHi
HaIlpy>K€HHS NPONOPLiMHI IepeMillleHHAM, NJOTUYHI HANIPY>KEHHS BifICyTHi. [JOCiIKeHO BIIIMB IPYKHOTO
3aKpIIJIEHHS MEXI Ha PO3IO/iJ HAIIPY>KEHb i [IepPEMIIIEHD B i30TPOIIHUX T TPAHCBEPCAIbHO-130TPOITHUX
MiBIVIOIIMHAX [IPU il HOPMaJIbHO IIPUKJIALIEHOI 30CepeIyKeHo] cuiu. JlaHa KiJibKiCHa OLjiHKa 3aJ1€5KHOCTI
HaIpyXeHO-Ae()OPMOBAHOI0O CTaHy MiBIUIOMIVHM BiJl IPY>KHUX BJIACTUBOCTEN aHI30TPOIIHOIO MaTepiany. 3milnaHi

3a7a4i 17151 30CEPEIPKeHO] CUJIM y3arajbHEHi Ha BUNIAJOK PO3IOIiJIEHOr0 HaBaHTaKeHH . Onep>kaHi aHaIiTu4Hi



PO3B'I3KU 33724 PO AedopMallilo i30TPONHUX i OPTOTPONHUX MiBIJIOWIMH Y pasi, KOJIU Ha MEXi TOTUYHI
HaIpYKeHHS BiZICyTHI, B TOYKaX CKiHYeHOi 00J1aCTi NpuKjafieHe po3noiijieHe HaBaHTaKeHHS!, 30BHI HOpMaJlbHi
HaIpYy)XeHHS i nepeMilleHHs nponopuiiiHi. Hesinoma QyHKIis, 110 MOAEIOE LIiIbHICTh HAaBaHTaXXEHHS B 06J1aCTi ,
BU3HA4YeHa 3 PO3B'A3KY iHTerpaabHOro piBHsHHA Ppearosnbma Ipyroro pony. YuceabHoO AOCiAKeHi 3aKOHOMIPHOCTI
PO3IOily HAlIPY>XEHb i IIepPEMIlIeHb YyCepeayvHi i Ha MeXi MiBIJIOMVMHY Y BUNAJKaX, KOJIM HABAHTAKEHHS
posIozineHe piBHOMiIpHO a60 32 KyCOUYHO-JIiHiIHMM 3aKOHOM Ha OJHIl AijsHLI MexXi, po3noisieHe piBHOMIPHO Ha
IBOX [IiJISIHKAX, 1110 HE IIEPETUHAIOThCS. Ha 0CHOBI MOOYI0BaHUX MaTeMaTUYHUX MOJIeJlel] i aHaJliTUYHMX PO3B'S3KiB
IOCJIiIKeHO IMKJI 33729 MeXaHiKM FipHUYKX MOPiZ PO PO3pOOKY IJIACTiB KOPUCHUX KOTIAINH. Pe3ynbrat MaloTh

[IPaKTHUYHi 3aCTOCYBaHHS B TipHN4000YBHIl i MaIMHOOYiBHIl IPOMUCIIOBOCTI.

2. The thesis is devoted to construction of analytical solutions of the mixed problems of the theory of elasticity
about action of normal load on isotropic and anisotropic half-planes with the elastic fixed borders and to
investigation on their basis of regularities of redistribution of stresses and displacements in elastic domain at
change of physico-mechanical properties of the environment and the type of external load. By means of Fourier's
integral transformation in work exact analytical solutions of the mixed problems of the theory of elasticity are
received for the isotropic and anisotropic half-planes on which border the concentrated force operates, normal
stresses is proportional to displacements, tangential stresses are absent. Influence of elastic fixing of border on
distribution of stresses and displacements in the isotropic and transversely isotropic half-planes under the action
normally applied concentrated force is investigated. The quantitative assessment of stressed-strained state of the
half-plane from elastic properties of anisotropic material is given. The mixed problems for the concentrated force
are generalized on the case of the distributed load. Analytical solutions of problems on the deformation of the
isotropic and orthotropic half-planes are received in the case, when on border tangential stresses are absent, in
points of finite domain the distributed load is applied, outside domain the normal stresses and displacements are
proportional. Unknown function, which simulates density of load in the domain, determined by solving the
Fredholm integral equation of the second kind. Regularities of distribution of stresses and displacements inside
and on the border of half-plane is numerically investigated in cases, when load is distributed uniformly or under
piecewise linearly law on one site of border, is distributed uniformly on two not being crossed sites. On the basis of
the constructed mathematical models and analytical solutions the cycle of problems of rock mechanics about
development of layered mineral deposits is investigated. The results have practical applications in the mining and
engineering industries.
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