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Pedepar:

1. O6'eKT BOCIIPKEHHS - B3A€MOJisl KOHCTPYKLil 6YIUHKIB i CIIOPYJ, 3 OCHOBOIO IIPU CEHCMIYHMX HaBaHTaXKEHHSX,
MaTeMaTU4Hi MOJieJli HesliHIMHUX CEpeloBUIl Ta METOAU, aITOPUTMU i MPOrpaMy YMCETbHOTO MOJEJIIOBaHHS Ha
6a3i MCE. [IpenmMeT focCigXeHHSs - €JIEMEHTH CUCTEMU "OCHOBA - (yHIAMEHT - OyziBig", a Takoxx HIIC rpyHTOBOI
OCHOBU Ta KOHCTPYKLIiii NIpH Aii AMHAMIYHWUX HaBaHTaKeHb. MeTa poOOTH - YIOCKOHAJIEHHS MoJiesieil IPYHTY IJ1st
OIIMCAHHS HEeJIiHIMHUX [IPOLeCiB Ae(OpMyBaHHS OCHOBH, 110 [103BOJISE€ BU3HAYUTU 3MiHM PEaIbHOrO HaIlPy>KEHO-
Ie(OpPMOBAHOTO CTaHy (PyHIAMEHTHUX KOHCTPYKLii Ta OCHOBYU MY Jil IMHAMIYHUX, B T.4. CEICMIYHUX,
HaBaHTaKeHHSIX; pO3po0Ka i peasnizanist eeKTUBHUX aJITOPUTMIB 11711 PO3B'SI3aHHS HEJIiHIMHMX TUHAMIYHUX 337134
reOTEXHIKM Ha Cy4acCHi¥ KOMII'IOTE€PHIN TEXHIlli Ta BIIPOBAIPKEHHS X B IPAKTUKY iH)KEHEPHUX PO3paxyHKiB. MeToau
IOCJIiI)KEHHS: TIOLIYK iCHYI0UMX KPUTEPIiB Ta po3p00Ka HOBUX MOZEJIeil, METO/IIB i aJIrOPUTMIB ONKMCAHHS
IMHAMIYHOI MOBEiHKY I'PYHTY; IPOBEAEHHS KOHTPOJIbHO-TECTOBUX PO3PAXyHKiB; MaTeMaTUYHE MOJIETIOBAaHHS

KOHTPOJIbHUX €KCIIEPUMEHTAJIbHUX 33/1a4 3 [I0JaJIbIIUM [TOPIBHSIHHSM pe3yJIbTaTiB [10 iHIIUM IPOrPaMHUM



KOMIIJIEKCaM; J1abOpaTOPHi Ta MOJIbOBI METO/IM OCJITKEHHS 3 MOJAJIBIINM YKUCEJIbHUM aHajli3oM Hallpy>KeHO-
IepOpMOBAHOrO CTaHy; MaTeMaTUYHE MOJEJIIOBAaHHS 3a/1a4 B3a€MOJIil €JIeMeHTiB CUCTEMU "OCHOBA - QYHIAMEHT -
OyniBys" 11py Aii ceificMiyHMX HaBaHTaKeHb Ha 6a3i CTBOPEHOI CUCTEMU HeJliHiliHOro aHasi3y. HoBusHa -
PO3p06JIEHO 1 06IPYHTOBAHO HOBY MOJI€Jb IIOBEIiHKY I'PYHTY IIPU JMHAMIYHMX HABAHTAKEHHSX, 5IKa BPAXOBY€
CTPYKTYPHY MilIHiCTb, IPOLIECU B'SI3KO-TIPY>KHO-TJIACTUYHOI fepopmaliii 06'emy Ta GOpMH, a TAKOXK IIPOLECH,
II0B's13aHi i3 TOPOBUM THCKOM Ta (QisnbTpaljielo, o 3abe3euye MOIEI0OBaHHS peaslbHUX MpolieciB fedopMyBaHHS
OCHOB i (PyHIAMEHTIB NpY Jii celiICMiYHNX HaBaHTa)KE€Hb; BIIE€pIlI€ 3aIIPOIIOHOBAHO METOUKY UYHCEJIbHUX
OoCigXeHb Ha 6a3i Mogudikalii IBHOr0 METOMY i3 HEPIBHOMIPHMM KPOKOM I10 IPOCTOPOBUM KOOPIMHATAM Ta
CIIEKTPJIbHUX CyIepeJIeMeHTIB, sika 3a6e3neunsia epeKTUBHE PO3B's3aHHS 33184 JUHAMIKY i JO3BOJINIIA CKOPOTUTH
4yac PO3PaxyHKIB 10 AECATH PasiB; [I0Ka3aHO, 110 BPaxyBaHHS PEAJIbHUX B'A3KO-TIPY>KHO-IJIACTUYHUX BJIACTUBOCTEN
I'PYHTOBOI OCHOBU [IO3BOJISIIOTh OL[iHIOBATH IOJIOKEHHSI OyIiBJIi B IPOLIEC Ta MicJIsl 3aKiHY€HHS JUHAMIYHOTO
HaBaHTa)Ke€HHS i MOXKYTb IPU3BOIUTH 10 3MiH B HIIC KOHCTPYKIiH 10 ABOX pasiB; BepIle PO3PO6GIEHO HOBY
METOJMKY Ta YCTaTKYBaHHS IJ1s1 OCIIIPKEHHS TUHAMIYHOI JKOPCTKOCTI i B'SI3KOCTi I'PYHTIB B IIMPOKOMY Jiana3oHi
HIBUJIKOCTEN Jedopmaliil Ha CTaHIapTHOMY J1abopaTOpHOMY 06J1afJHaHHi, B T.4. OJOMETPaXx; [10Ka3aHo, 1110
BUKOPUCTaHHS PO3PO0OJIEHNX CKiIHUEHHUX €JIEMEHTIB i3 B'SI3KO-TIPY>KHO-TIJIACTUYHUMU Ta OPTOTPONTHUMU
BJIACTMBOCTSIMMU [1JI51 3aJ1i300€TOHY Ta KaM'sTHOI KJIaZKH, IO3BOJISIOTh OLIHUTH PeajibHy AUHAMIUHY peakiiiio OyniBesib
i CrlopyJ; BUSIBJIEHO, IO B IIPOLEC] CEMCMIYHOI Aii B MajIX BUHMKAIOTh 30HU PO3TATY, IO PO3TallOBaHi 3HAYHO
HIDKY€ FOJIOBU N1aJlb, 0COOJIMBO IIPU HASIBHOCTI CJIa0KUX (CUJIBHO CTUCJIMBUX) IIPOLIAPKIB, 1[0 3yMOBJIIOE
HeOOXiJIHICTh apMYBaHHS I1aJ1b Ha BCIO [VIMOMHY; BUSBJICHO, 110 B YMOBAaX OJJHAKOBUX CEHCMIYHUX HABAaHTAXXEHb IIPU
MEHIII} KiJIbKOCTi OBepxiB 6araToroBepxoBoro OyIMHKY, BHACiOK BUHMKHEHHS PE30HAHCIB, aMIUIiTy1a

KOJIMBaHb KOHCTPYKLiN MOXe 3pocTaTu. ['any3b - 6y[iBHULTBO.

2. The object of study - the interaction of buildings and structures with a soil base under seismic loads,
mathematical models of nonlinear environments and methods, algorithms and programs of numerical simulation
based on the finite element method. Purpose of the study - the elements of the "soil base - foundation - building"
system, as well as SSS of the structures with soil base under dynamic loads. Purpose - to improve the soil model
describing nonlinear processes of soil base deformation, and to estimate changes in the real stress-strain state of
soil base and foundations under dynamic, including seismic, loads; to develop and implement efficient algorithms
solving nonlinear dynamic problems of geotechnical engineering, and to put them into practice of engineering
calculations. Methods: Search of existing criteria as well as development of new models, methods and algorithms
describing the dynamic behavior of the soil; conduct and control of test calculations; mathematical modeling of
experimental control tasks followed by comparison of the results to other software complexes; laboratory and in-
situ research methods followed by the numerical analysis of the stress-strain state; mathematical modeling of
problems of interaction of elements of the "soil base - foundation - building" system under seismic loads, based on
the developed system of nonlinear analysis. Novelty - developed and justified a new model of behavior of soil under
dynamic loads, which takes into account the structural strength, the processes of visco-elastic-plastic deformation
of the volume and shape, and the processes related to the pore pressure and filtration. This model provides
realistic simulation of deformation processes in the soil bases and foundations under seismic loads; for the first
time a technique of numerical investigations on the basis of an explicit modification of the method with non-
uniform step in the spatial coordinates and spectral superelement is offered. This technique provides an effective
solution to the problems of dynamics and reduces the computation time by a magnitude of up to ten times; it
demonstrates that the inclusion of real visco-elastic-plastic properties of soil-base evaluates the position of the
building during and after the end of the dynamic loads, and can lead to changes in SSS structures by up to two
times; A new method and equipment have been developed for investigation of the dynamic stiffness and viscosity
of soil over a wide range of load's velocity using the standard laboratory equipment including Oedometer; it has
been shown that the use of the developed finite element visco-elastic-plastic and orthotropic properties for
reinforced concrete and masonry allows to estimate the actual dynamic response of buildings and structures; it
has been discovered that in the process the seismic action in piles stretch zone appear substantially lower than the
pile heads, especially in the presence of weak (compressive strengths) layers, which leads to the necessity of



reinforcing the entire depth of the piles; it has been found that under identical seismic loads the amplitude of
oscillation of structures of multistory buildings with fewer floors can grow, as a result of resonance. Industry -
construction.
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