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2. Development of static-dynamic calculation models of buildings and structures in difficult engineer-geological

conditions

Pedepar:

1. O6'eKT moCIiIpKEHHs - B3aeMOJisl OyiBeJIbHUX KOHCTPYKLii OyliBesib i CIIOopyJ, 3 PYHTOBUMYU OCHOBaMU B
CKJIa[JHUX iH)KEHEPHO-TeOJIOTIYHMX YMOBAX 3 YPaxyBaHHSM IoNepeHix gepopmaliil. MeTta nucepTauiiHoi po6oTu:
HOBE BUPillleHHSI HAyKOBOi IPO6JIEMU YpaxyBaHHS MonepenHix gedopmalliil B pO3paxyHKOBUX CTaTUKO-AVMHAMIYHUAX
MOJeJIsIX B3aeMOZii OyiBesib i Criopyz, 3 IPyHTOBUMY OCHOBAMHU J1J1SI KiJIbKICHOI OLIiIHKY iXHBOTO BIJIVBY Ha
HanpyxeHo-aedopmosaHuii ctad (HC) Ta pe3epBy HeCy4oi 34aTHOCTI KOHCTPYKLH Ta iXHiX CUCTeM, a TaKOX
PO3p0OKa METOOMKY (POPMYBAHHS aJJeKBaTHUX PO3PAXYHKOBUX MOZeEJeN B3aeMOJii cuctemu "6yiBis (cnopyna) -
I'PYHTOBA OCHOBA" B CKJIQJHUX iH)KEHEPHO-TEOJIOTIYHUX YMOBAX 3 BUKOPUCTAHHAIM METOAY KiHI|€BUX €JIEMEHTIB

(MKE). MeTonu IocyiisKeHHS: TEOPETHUYHI Ta eKCIIepUMEHTaJIbHI MeToIM Oy 1iBeJIbHOI MeXaHiKY, Teopil po3paxyHKy



OyHiBeJIbHUX KOHCTPYKIiN, TEOpii KOJIMBaHb i AMHAMIKU CIIOPY/; aHAITAYHI - 171 IepEeBipOYHUX PO3PAXYHKIB i
TECTyBaHHS PO3PaxXyHKOBUX Mogesel; yncesnbHi - MKE 1151 po3paxyHKy i TeCTyBaHHS CTaTUYHMX Ta JUHAMIYHUX
mogenelt. TeopeTnyHi i MpaKTUYHi pe3yIbTaTh: pO3PO6JIEHO Ta HAYKOBO OOIPYHTOBAHO CIIOCOOM ypaxXyBaHHS
nonepejHix aedopMaliil B po3paxyHKOBUX CTaTUKO-AMHAMIYHUX MOJIEJISIX B3aeMOJii OyAiBesib i ciopyq 3
I'PYHTOBUMU OCHOBaMU; 3a0€3I1€4€HO a/IeKBaTHE MOJIEJIIOBAHHS CIiIbHOI pO60TH OyAiBesIb i CIOPY/, 3 IPYHTOBUMU
OCHOBaMHU IIPU CTaTUYHUX Ta AMHAMIYHMX HaBaHTAKEHHSIX; BIIPOBaIyKeHo y Jlep>kaBHi 6yaisesnbHi Hopmu JBH B.2.1-
10-2009 "OcHoBu Ta pyHAAMeHTHU criopyh,. OCHOBHI MTOJIOKEHHSI IPOEKTYBaHHA" METOJIUKU PO3PaAXyHKIB CUCTEMU
"ocHOBA - PyHIAMEHT - criopya". HaykoBa HOBU3HA: BIleplle pO3po6JieHi cr1iocobu ypaxyBaHHS NONepPeIHiX
nedopmarnini npu BusHavyeHHi HIIC KOHCTPyKLiii OyiBesib i CIIOpy], 10 IPOEKTYIOThCS Ta €KCILTYaTYIOThCS B
CKJIaJHUX iH)KEHEPHO-TeOJIOTIYHMX YMOBAaX; PO3p0o6JieHi NpUHIMIYM (OPMYBaHHS CTaTUKO-JMHAMIUYHUX
PO3PaxyHKOBUX MOJeJIel Oy iBesb i CIOPYH, B CKJIAHUX iH)KEHEPHO-TEOJIOTIYHMAX YMOBAX; BIeplIe
3aIIPONIOHOBAHUN aJITOPUTM IIEPEBIPKU aIEKBATHOCTI PO3PaXyHKOBUX MOZEJIEN Ta IXHbOI aKoMOoallii 4o
€KCIIEPUMEHTAJIbHUX JAHUX 33 Pe3yJIbTaTaMU HATYPHUX CIIOCTEPEKEHDb Ta OOCTEXKEHb; BU3HAUYEHI YMOBU Ta
3aIpOIOHOBaHI NPUHIMIN pparMeHTallii pO3paxyHKOBUX MOJieJIel IPU JMHAMIYHUX BIIJIMBAX; PO3pO0JIeHi
IPUHLMIN IPOTHOCTUYHOTO Ta PETPOrpPalHOrO MOAEIOBAHHS XXUTTEBOTO LIUKITY 00'€KTiB MiCbKOI 3a0yL0BY;
po3pobiieHi pekoMeHaauii 3 GopMyBaHHS aleKBaTHUX PO3PaXyHKOBUX MOJieJiell B3aeMofii 6yniBess i criopyy, 3
I'PYHTOBMMU OCHOBAaMU B CKJIAJHUX iH)KEHEPHO-TEO0JIOT{YHUX YMOBax 3 ypaxyBaHHSM I0IlepeHiX Aedopmaliiil.
Cryninb ynpoBakeHHs: y JlepkasHi 6ygisenpni Hopmu JIBH B.2.1-10-2009 "OcHoBU Ta GyHZAMEHTH CIIOPYA.
OCHOBHI I10JI0KEHHS IPOEKTYBAHHA"; IPY BUKOHAHHI 3 AepKO0IpKeTHUX Ta 12 rocnporosipHux po6it. Chepa
BUKOPHUCTaHHS: PO3PaxXyHKU IpY IPOEKTYBaHHi, eKCIlylyaTallii, 06CcTeKeHHi, MOHITOPUHTY, PEKOHCTPYKIi Oy iBesb i

CIIOPYZ, y CKJIa[IHUX iHX€HEPHO-T€0JIOTIYHUX YMOBAX

2. Subject of inquiry is co-operating of constructions of buildings and structures with the grounds in difficult
engineer-geological conditions with prestrains. Thesis objective is a new decision of scientific problem of account
of prestrains in the static-dynamic calculation models of co-operation of buildings and structures with the
grounds for the quantitative estimation of their influence on the stress-strain state (SSS) and backlogs of bearing
capacity of constructions and their systems, and also in development of methods of forming of adequate
calculation models of co-operation of the system "building - ground foundation" in difficult engineer-geological
conditions with finite elements method (FEM). Research methods: theoretical and experimental methods of
structural mechanics, theory of calculation of building structures, theory of vibrations and dynamics of buildings;
analytical - for verifying of calculations and testing the calculation models; numerical - FEM for a calculation and
testing of static and dynamic models. Theoretical and practical results: methods of account of prestrains in the
static-dynamic calculation models of co-operation of buildings and structures with the grounds are developed and
theoretically grounded; the adequate modeling of joint work of building with the grounds under the static and
dynamic loadings is provided; methods of calculations of the system "ground - foundation - building" are
introduced in the State building codes of IBH B.2.1-10-2009 "Grounds and foundations of building. Substantive
provisions of planning". Novelty of the research: the methods of account of prestrains at determination of SSS of
constructions of buildings, designed and exploited in difficult engineer-geological conditions are developed for the
first time; principles of forming of static-dynamic calculation models of buildings and structures in difficult
engineer-geological conditions are developed; algorithm for checking the adequacy of calculation models and their
accommodation to experimental data and the results of monitoring and surveys is offered for the first time;
conditions and principles of fragmentation of calculation models with dynamic influences are specified and
offered; principles of prognostic and retrograde modeling of the lifecycle of objects of urban areas are developed;
recommendations for the forming of adequate calculation models of co-operation of building with the grounds in
difficult engineer-geological conditions with prestrains are developed. Implementation extent: the State building
codes of IBH B.2.1-10-2009 "Grounds and foundations of building. Substantive provisions of planning"; 3 State
research projects and 12 contractual research projects. Range of application: calculations at the stages of planning,
exploitation, survey, monitoring, reconstruction of buildings and structures in difficult engineer-geological

conditions.
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