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Pedepar/anoTamis:
1. MeTo0 JOCTiIKEHHS € YAOCKOHAJIEHHS Ha OCHOBI METOZY CKIHYEHHUX €JIEMEHTIB METOAVK PO3PaxXyHKY Ha
CTIiHKiCTb 10 IpOrpecyoyoro obBajsieHHs 6yziBesb i cnopya. HaykoBa HOBM3HA 10OJIsIra€ y CTBOPEHHI HA OCHOBI

METOJly CKiHYEHHUX €JIEMEHTIB €(DEKTUBHOI METOJIUKU YMCEJILHOTO MOAEMoBaHHs nipouecy 10 6yznisess i cnopyz

i3 ypaxyBaHHSIM NIPUYMHY, L0 TIPU3BEJIa 0 PYHHYI04YO]I noii (aBapiiiHoro BIMBY). [[pakTH4YHA 3HAYUMICTD MOJISITa€e

B YIOCKOHaJIEHHI METOI0JIOTil YMCeIbHOTO pO3paxyHKy Ha CTilikicTb o 1O 6yaiBess i ciopy. 3anponoHoBaHi
IiAX0M OO3BOJISIIOTH BiITBOPUTU PO3PAXyHKOBI CXEMHU, 110 MAKCUMAJIbHO BiflIOBial0Th PEAIbHUM CLI€HAPisIM
aBapilHUX BIIJIMBIB. Pe3yJibTaTu JOCII>)KEHHS! MOXYTh OyTH BUKOPUCTAHI MiJl 4aC MPOEKTYBAaHHSI, BUKOHAHHS

TEXHIYHOTO 00CTEXXEeHHS, pO3pOOKU Ta aKTyasizalii 6yiBesbHMX HOPMAaTUBHUX JOKYMEHTIB. Y IIepIomy po3aisi



[Ipe/ICTaBJI€HO Pe3yIbTaTU KOMIIJIEKCHOTO aHasli3y 00J1aCTi JOCiIP)KEHHS IPOrPECYI0Y0Oro 06BaeHHs. PO3risaHyTo
Pe3yJIbTaTU NOCTiKeHb 3a6e3le4eHHs )KUBYIOCTi OyZiBeIbHUX 06'€KTIB I1if, Yac IPOrpecyodoro ob6BajeHHs, B
TOMY YHMCJIi OTJISLZ, CBITOBMX BUIIAJIKiB IIPOrPECy0Yoro 06BajeHHs, 0 BiloOpaXkeHi y Mpalsgx TaKUX HayKOBIiB: Y.
Crapocceka, b. Enninrsypa, [I. Anama, [. Kapennu, 1. Paccena, H. Enkagi, T. JIi, A. [lepesnbmyTepa, C. ®ianka, B.
[TepuakoBa, M. Bapa6aui Ta iHmmx. ¥ gpyromy po3pnijii BUK/IaieHO METOIOJIOTiYHi 3acany IIPOBeeHHS YU CEeIIbHUX
PO3paxyHKiB Ha CTiMKiCTb 1O IPOrpPecyoyoro 00BajJleHHs Ha OCHOBI METOMly CKiHY€HHUX €JIEMEHTIB i3
[IpUNyLIEeHHSIMU Pi3UYHOI Ta reoMeTpUYHOI HesliHiltHOCTe . PO3IJISIHYTO MOl IMHAMIYHOTO 3MilJHEHHS
MaTepiais, o IPYHTYIOTHCS Ha IPUIYLIEHHI: 3pOCTaHHS MBUAKOCTI 1eOPMYBaHHS IPU3BOIUTD MiABUIIEHHS
MEXaHIYHMX XapaKTEPUCTUK. Y TPETbOMY PO3JiJi IPELCTaBAECHO PE3YyIbTaTH IAPAMETPUYHOTO NOCIIIPKEHHS
YMCEeJIbHOTO MOJIEJ/IIOBaHHS IIPOLieCy IIPOrPecydoro o6BajieHHs. 3a NepuMM eTalloM BUKOHAHO ITOMIYK
ONTUMAJIbHUX NIapaMeTPiB TPAIULIIHOTO YMCEJIBHOTO MOEIOBAHHS [IPOLECY [TPOrPECYIOYOro 0O0BaJIEHHS LIJISIXOM
CITiIBCTaBJIEHHS JAHUX €KCIIEPUMEHTAJILHUX JOCIIIPKEHD Ta PI3HOMaHITHUX iTe€paliiHUX PE3YJIbTATIB YACEILHOTO
MOJIeJIIOBaHHS. Y YeTBEPTOMY PO3/iJi IpeiCTaBlIeHO pe3yabTaTU arpooballii CTBOpeHOi MeTOAUKY PO3PaxyHKy Ha
CTIiHKiCTb 10 IPOrPeCy0Yoro 06BajIeHHs i3 ypaxyBaHHSM [IPUYMHH, 110 IPU3BEJIa 10 PYyHHYI0UOi [oAii (aBapiliHoro
BIUJIMBY) Ha IIPUKJIaZi peajibHOTO 00’€KTA, 110 3a3HAB JIOKAJIbHUX PYHHYBaHb BHACJIIOK aBapiflHOTO BILJIMBY.
JocminkeHHs 6ys0 CIIpSIMOBaHe Ha [OPIBHAJIbHUI aHaJIi3 pe3y/bTaTiB MOE/IOBaHHS 32 BUMOTaMU HOPM,
Pe3yJIbTaTiB MOZEJIIOBAaHHS PO3p00JI€HOI METOAUKY Ta (PAaKTUYHOTrO CTAaHy KOHCTPYKLii ITicss aBapii. ¥ 3arajbHUX
BMICHOBKaX IIPE/ICTaBJI€HO OCHOBHI pe3yJIbTaTi, OTPUMaHI MiJ] 4ac AMCepTaLilflHOro fnociigkeHHs. PoboTa BigkpuBae

NEPCHEKTUBY [1JIs1 TOJAbUINX JOCIiIKEHb Y 0671aCTi IPOrpecyo4oro 06BaleHHS

2. The aim of the study is to improve, based on the finite element method, the calculation methods for resistance
to progressive collapse of buildings and structures. The scientific novelty consists in the creation, based on the
finite element method, of an effective methodology for numerical modeling of the progressive collapse of buildings
and structures, taking into account the cause that led to the destructive event (emergency impact). The practical
significance consists in the improvement of the methodology for numerical calculation of the resistance to
progressive collapse of buildings and structures. The proposed approaches allow for the creation of calculation
schemes that most closely correspond to real-world scenarios of accidental impacts. The research results can be
used during design, technical inspection, and the development and updating of building codes. The first chapter
presents the results of a comprehensive analysis of the research area of progressive collapse. The results of studies
on ensuring the survivability of building structures during progressive collapse are reviewed, including a review of
global cases of progressive collapse documented in the works of the following researchers: U. Starossek, B.
Ellingwood, J. Adam, G. Caredda, J. Russell, N. Elkady, G. Li, A. Perelmuter, S. Fialko, V. Pershakov, M. Barabash, and
others. The second chapter presents the methodological foundations for performing numerical calculations of
resistance to progressive collapse based on the finite element method, incorporating assumptions of physical and
geometric nonlinearities. Models of dynamic strengthening of materials are considered, based on the assumption
that an increase in strain rate leads to an improvement in mechanical properties. The third chapter presents the
results of a parametric study of numerical modeling of the progressive collapse process. In the first stage, a search
was conducted for the optimal parameters of traditional numerical modeling of the progressive collapse process
by comparing data from experimental studies with various iterative results of numerical modeling. The fourth
chapter presents the results of testing the developed method for calculating resistance to progressive collapse,
taking into account the cause that led to the destructive event (emergency impact), using the example of a real
structure that suffered local damage as a result of an emergency impact. The study was aimed at a comparative
analysis of the results of modeling according to code requirements, the results of modeling using the developed
methodology, and the actual condition of the structures after the accident. The general conclusions present the
main results obtained during the dissertation research. The work opens up prospects for further research in the
field of progressive collapse.
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