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Pedepar:

1. Po3po6seHi cnoco6u po3B'si3aHHS 33724 MJI0CKOI Teopii MPY>KHOCTI AJ1s1 6araTomapoBUX OCHOB (KiJIbKiCTh 11apiB
ckinyeHHa). [llapy MOXXyTb 6yTH HaBaHTa)kKeHi 06'€MHUMU CUJIaMU, MaTy OTBOPY Ta TPIlIMHU. 3aIPOIIOHOBAHI
CII0Cco0U € y3arajbHEHHSIMU MeTOiB QYHKIiN NOJaTAMBOCTI, QIKTUBHUX HABaHTa)KEHb, PO3PUBHUX IlepeMilleHb. Y
3a7ja4yax [Ipo OTBOPU Ta TPILIVMHY OTPYMaHi Ta JOCIiIKEHI CUHTYJISIPHI iHTerpasbHi PiBHAHHSA. 3alIPOIIOHOBAHI
CIIOCOOU iX YMCEJIBHOTO PO3B'sI3aHHS. PO3B'S13aHO PsiJ] HOBUX 3a7a4 4J1s1 6araToIapoOBUX OCHOB CKJIAJIHOI CTPYKTYPHU.
Po3B's13ku 0TpuMaHi B aHasiTHYHOMY BUTJIsAi (B iHTerpanax ®yp'e). JocaimkeHo BB nedeKTiB B apax Ha
Hanpy>XeHO-e(pOPMOBaHUI CTaH OCHOBU. BusByieHO paJ mexaHiyHuX edekTiB. Kio4oBi cyoBa: 6araroumaposa
IIpy>KHa OCHOBA, (PYHKIIii IOJAaTJIMBOCTI, iHTerpanbHe nepetsopeHHs Pyp'e, meTon PyHKLiN NOAATINBOCTI, OTBOPU
y 11apax OCHOBHU, KOMILUIEKCHI norennianu Kosocosa-MycxenimBizi, iHTerpanabHi piBHAHHS, rayCOBI KBaApaTypHi

dopmynu, meton, PiKTUBHMX HaBaHTaKeHb, TPIlllMHA, METO], PO3PUBHUX IlepeMilleHb.



2. The methods of the solution of the problems of the planar elasticity theory for the multilayer foundations of the
complex structure have been developed. Some internal layers of such foundation can be loaded by the body forces
or can have the holes or the cracks. The developed methods are based on the compliance functions technique, the
fictitious load method and the discontinuous displacements method. The solution of the initial problems for the
multilayer foundation with inhomogeneity in one of the internal layers has been reduced to the solution of two
problems: problem, connected with the determination of the stress-strain state of plane, which has the same
inhomogeneity as the corresponding layer of the foundation, and problem, connected with the determination of
the stress-strain state of the multilayer foundation with the continuous layers, the boundary conditions of which
are corrected, taking into the consideration the solution of the first auxiliary problem. The superposition of
solutions of both problems makes the boundary conditions of the initial problem completed. The solution of the
problem for the multilayer foundation with any finite number of layers has been obtained in an analytical form
with the help of one-dimensional Fourier integral transformation. The research of the integral equations, obtained
for the problem, connected with the hole and crack in one of the layers has been performed. One has separated
the singularity of these equations. The proposed technique of the numerical solution of these equations drives to
the system of linear algebraic equations, with unknown values of the fictitious loads (the problem, connected with
the hole), or the values of the discontinuous displacements (the problem, connected with the crack) in the discrete
system of the points of the contour of the hole or the crack. The coefficients in this system are Fourier integrals.
To solve the obtained system, it is necessary to satisfy the boundary conditions at the contour of the hole or the
crack. The obtained values are substituted into the analytical expressions for the Fourier transforms and then
these expressions are subjected to the inverse Fourier transformation. The new problems for the multilayer
foundations of the complex structure have been solved. The effect of the complications in the layers on the value
and the distribution of the stresses in multilayer foundation has been researched. The new mechanical
relationships have been obtained. Keywords: elastic multilayer foundation, compliance functions, Fourier integral
transformation, compliance function technique, hole in the foundation, Kolosov-Mushelishvili complex potential,
integral equations, quadrature formulae, fictitious load method, crack, discontinuous displacements method.
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