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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs1 KpUTUYHUX SBUL TA iHIINUX IIPOSIBIB CAaMOOPraHisalii y CTpyKTYpOBaHMX r€0CEPENOBUILAX 3 METOIO

OL[iHKY CEMCMIYHUX PU3UKIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studies of critical phenomena and other manifestations of self-organization in structured geomedia with the aim

of seismic risk assessment

Pedepar yKpaiHCBKOIO:

Po3pob6seHo y3arasbHeHi MaTeMaTH4Hi MOZeJsli reocepeoBUIL 3 ypaxyBaHHIM iepapxiyHOCTi, AUCKPETHOCTI,
KOJIUBHOI IMHAMIKU BKJII0Y€Hb. OGUUCIEHO aCUMIITOTUYHI PO3B'13KU MOJIEJIi 3 BKIIOUEHHSIMU, TOCIIKEeHO iX
CTIiKiCTh, TAKOX [TOOYIOBAaHO TOYHI [TOJIHOMIiaJIbHi PO3B'SI3KU. 1711 HEeJI0KaJIbHOI MOJieli 3 BKIIOUEHHSIMU
006YNCIIEHO PO3BSI30K, 0 OMMCYE MOMNUPEHHS KBa3irapMOHIYHOTrO NaKeTy, 3HAlIEHO YMOBU (POPMYBaHHS
coJliToHHOro npo@imo 06BigHOI nakery. [ns ninactiHy GpoH KapmaHa 3 BKIIIOUEHHSIMU 00YMCIIEHO 6arato
nepiofuyHi po3B’si3KY, JOCTIIXEHO iX CTilKiCTb, T0OYJ0BAaHO aMIUIITYAHI KpUBL. B 3a5a4i Npo BUMyLIeH] KOJMBAHHS
iepapxiyHO CKJIalEHNUX OCLUIIATOPIB K MOJEJIi iepapXiYHOro reocepeoBullla JOBENEHO ICHYBaHHS JIOKaIi30BaHUX
Pe’KMMIB, BCTAHOBJIEHO ix 6ipypKallii Ta CTaTUCTUYHI BJIaCTUBOCTI. 3[[iiCHEHO TEOPETUYHO OLiHKY CeCMiYHOTO
BiIlyKY I'PYHTIB 3 ypaxyBaHHAM iX HEOZHOPiAHOCTI. O6YMCcIeH0 KoeillieHTH MMiICUIEHHS [JIs1 apyBaTUX
I'PYHTOBUX CHACTEM, 5IKi OIIMCYIOTHCS MOJEJISIMU 3 IPOCTOPOBO-4aCOBMMU HEJIOKAJIbHOCTSIMY, 3 KOJIMBHUMUA
BKJIIOUEHHSIMU Ta (Pi3UYHOIO HeJliHilHICTI0. EXclieprMeHTaIbHO Ta YUCEIbHO JOCTIIKEHO 3aKOHOMIPHOCTI 3CYBHO]
nedopmaliii rpaHyIbOBaHOTO cepenoBuila. [IopiBHIOIOUM CTENIEHEeBi CTAaTUCTUYHI 3aKOHU, [T0Ka3aHO CTAaTUCTUYHY
NOAiOHICTB MPOLECY B TPaHYJIbOBAHOMY MOJIEJIBHOMY CEPEIOBUILi Ta IPUPOJHUX CECMIYHUX IIpoLeciB. MeTomoM
IVCKPETHUX €JIEMEHTIB 3MOJEJIbOBAHO MOLMPEHHS IIJIOCKOI XBUJII Y IUCKPETHOMY CEPELOBULL, IPOAHAII30BAHO
CTaTUCTUYHi BIaCTUBOCTI MacuBy, GOPMYBaHHSI KJIacTepiB, IPOCTOPOBUIA PO3IIO/LI Ta JUHAMIKY [1apaMeTpiB
MacuBy. Po3po6ieHO Ta BUIPOOYBAHO B IOJIIFOHHUX YMOBAaX KOHCTPYKILiO iMITyJIbCHOTO JKepeJa CEMCMIYHUX
XBWJIb HAa OCHOBI J€TOHAlii ra30BOi CyMillli alleTUJIEHY Ta KUCHIO. [I0Ka3aHO pOOOTO3IaTHICTh Ta MEXaHIUYHY
BPiBHOB)KEHICTb IPUCTPOIO B MEXKAX NOCJIIKYBaHUX THUCKIB CyMillli ra3iB Ipy OAHOYACHOMY JI€TOHYBAaHHI CUCTEMU
3apagis. JoCaiIyKeHO pO3INOIis HAlIPY>KEeHb Y I'PYHTI IIPU Aii IPUCTPOIO Ta 3[iICHEHO MOPIBHAHHA 3 Ii€l0 TUIIOBUX
BHUOYXOBUX PEYOBUH. [IpUCTPill € HEBUOYXOBUM IPKEPEJIOM CEMCMIYHUX XBUJIb [1J11 IPOBEIEHHS reoisuuHuxX

IOCJiIXEHb.

Pedepar aHI1iliChKOIO:

Generalized mathematical models for geomedia incorporating the hierarchy, discreteness, and oscillating
dynamics of inclusions were developed. Asymptotic solutions to models with inclusions were calculated, their
stability was studied, and exact polynomial solutions were derived. For a non-local model with inclusions, a
solution describing the propagation of a quasi-harmonic packet was calculated. Multi-periodic solutions were
calculated for the von Karman plate with inclusions, their stability was studied, and amplitude curves were
constructed. In a problem of forced oscillations of hierarchically composed oscillators as a model for a hierarchical
media, localized mode existence was proved, their bifurcations and statistical properties were established.
Assessment of seismic response of heterogeneous soils was performed theoretically. Amplification factors were
calculated for layered soil systems, described by models with spatio-temporal nonlocalities,oscillating inclusions
and physical nonlinearity. The regularities of shear deformation of granular medium were investigated
experimentally and numerically. The statistical similarity of the process in the granular model medium and natural
seismic processes is shown. The plane wave propagation in a discrete medium was simulated by DEM, the
statistical properties of the massif, the formation of clusters, the spatial distribution and dynamics of the massif’s
parameters were analyzed. The construction of a pulsed source of seismic waves based on the detonation of a gas



mixture of acetylene and oxygen was developed and tested in landfill conditions. The device performance and
mechanical stability within the studied pressures of the mixture of gases during the simultaneous detonation of
the charge system are shown. The stresses in soil at the device action was studied and compared with the action of
typical explosives. The device is a non-explosive source of seismic waves for geophysical research.
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