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1. OcHOBHU 3MiCT IUcepTaniitHOi poboTu B qucepTaliliziit po60Ti po3pobeHuit Ta peani3oBaHUl aJIrTOPUTM
MOJI€JII0BaHHS MOKJIMBOTO BUHUKHEHHS aBapii Oy[iBji abo criopyAau 1j1s1 BUKOHAHHS iH)XKeHepaMu-
IIPOEKTyBaJIbHMKAMU Ha 6a3i 06'eMHOI MoJiesIi KapKacy Ha eTarli po3po6JyIeHHsI IPOEKTHOI oKyMeHTalil. OCHOBOIO
IJ1s. CTBOPEHHS alIropuTmy OyJia 3ibpaHa Ta onpaipoBaHa CTaTUCTHYHA iHOpMaLis Mmoo aBapiii Oyisess Ta
criopyz, 3a 2000-2022 pp. MeTo1o fociiskeHHs 6YJ10 CTBOPEHHS aJlfOPUTMY MOZEJIIOBAaHHS MeXaHi3My IMOBipHOTO
BUHUKHEHHS aBapii Ha 6y/liBeJIbHOMY 00'€KTi Pi3HOrO TUIly IIPM3HAYEHHS 3 METOIO 3a0€3T1€YEHHS 100 HAJiMHOCTI
Ta 6€3BiIMOBHOCTI. Y IIEepLIOMY PO3iJii AucepTauiiiHoi po60TH BUCBITJIEH] 3arajbHi BiJoMOCTi PO aBapii B

Oy[iBHULITBI Ta IPOTHO3YBAaHHS CLeHApilo aBapii. PO3ryIsIHYTO CTaH MUTaHHS HAa CbOTOJEHHSI; iCTOPUYHUM LOCBITL



aBapiit OyJiBesib Ta CIIOPYJ,; MOHSITTS aBapii Ta CTAaTUCTUYHOI 0OPOOKM IaHUX; METOIU OLiHKYU PU3UKY Ta
IIPOTHO3YBaHHS CLieHapilo aBapii OyJiBesbHOro 06’ekTa. Jpyruil po3ais NpUCBsSYeHNi cucTeMaTu3allii aBapiil y
Oy[iBHULITBI, IpYBE/I€Hi OCHOBHI I10JIOXKEHHSI POOOTH Ha OCHOBI JOCiyKeHb iHdopMallii aBapiil 6yiBesb 3a
MUHyJIe CTOJITTS. [IpoBenena o6pobka indopmalii momo aBapiit 6yaisess Ta cnopyn 3a 2000-2022 pp. 3i6panuit
Marepiasn HapaxoBye 283 BUINAIKU pyiiHyBaHb OyJiBesb Ta criopyy 3a nepiog 2000-2022 pp. [IpencrasieHi aBapii
iz yac 6yZiBHUIITBA Ta BBELlEHHS 00'€KTa B eKCILIyaTallilo B 06cs3i 106 iHuuaeHTiB; nif yac excryarauii — 109;
PEKOHCTPyKUii - 26 BUNajKiB; aBapii BHACIIOK BEJIMKOrO BiKy 06'eKTa — 42 aBapii; aBapii 6€3 BCTaHOBJIEHUX
[IPUYYH; aBapii, CHpUYnHeHi NpUpogHUMH (PAKTOPAMU; PO3IJISIHYTI aBapii criopyz NigBuIneHoi He6e3NeKy, a caMme
pesepByapu. Y TPeTbOMY pO3[iJi IpecTasyieHa knacudikallis aBapiil y 6yZiBHULITBI 32 iIMOBIpHICTIO iX BUHUKHEHHS.
[TpoBenenuit anasis 3ibpaHOro CTaTUCTUYHOrO MaTepiany aBapiil 6ygiBess Ta criopyz, 3a 2000-2023 pp. PesynbpraT
aHasli3y NpeCcTaBieHi y BUrisii rpagikis Ta BilCOTKOBUX Aiarpam. AHaji3 oKa3as 10 HalBUIIUK BiICOTOK
BUHUKHEHHS aBapiil Ipunajae Ha etan OyAiBHULITBA Ta BBEIEHHS B €KCILIyaTallio (54%) 1J1s1 KUTJIOBUX
OaraToroBepxoBUX OyAiBeJb (55%), 1110 CIIPUYMHEHO 37,e06iIbIIOr0 HeOTPUMAHHIM HOPM Ipy OyniBHULITBI (50%)
(mopy1eHHsIM IIpaBuj TEXHIKU 6€31eKY, IOMUJIKaMU IIPOEKTYBAJIbHUKIB, BE,€HHSIM HE3aKOHHOIO OyIiBHUIITBA Ta
BMKOPHMCTAHHSI HESIKICHUX MaTepiasiB). Y 4eTBEPTOMY PO3[iJli MPeICTaBIE€HUN aITOPUTM MOZEIOBAHHS MOXJIABOTO
BHMHUKHEHHS aBapii 6yzisii abo criopyny. BusHayeHi OCHOBHI eTany IPOBeLeHHs aJITOPUTMY MOJIEIIOBAHHS
MOXJIMBOT'O BUHUKHEHHS aBapii 6y[iBii, sIKi BKJIIOYAIOTh B cebe: BU3HAYEHHS TUITy Oy[IiBJI, BUBHAUEHHS
IIOCJIiIOBHOCTI MOJIEJII0OBAaHHSI MOKJIMBOTO BUHUKHEHHS aBapii Ha Oy[jiBesIbHOMY 00'€KTi, aHasIi3 Ta BUCHOBKU I10
nepopmoBaHil Mogesi kapkacy. [T9Tuil po3ais AucepTaniliHOTo TOCiIKeHHS IPUCBIYeHN peartisarii
PO3pO6JIEHOTO aJITOPUTMY MOJIE/II0OBAaHHSI MO>KJIMBOTO BUHMKHEHHS aBapii Ha NpUKJjazi peasbHOro 6yziBeabHOro
ob'ekTa. Y xo/i peanisallii CTBOPEHOro aJIrTOPUTMY MOJIE€JIIOBAaHHSI MO>KJIMBOTO BUHMKHEHHS aBapii Ha OyJliBeIbBHOMY
00’eKTi, a came, IPOMHUCJIOBOI Oy AiBIi, 6y710 BUKOHAHO 9 cLeHapiiB pyiiHyBaHHS KOHCTPYKLiii i3 pi3HUX MPUYUH.
BinnoBinHO rnoctaByieHUM 3a7a4aM OCIIiIKeHHs 6YJI0 CTBOPEHO CTaTUCTUKY aBapiil 6yziBesns Ta criopys 3a 2000-
2022 pp., 3alIpONIOHOBaHO Kiacudikalliio 3a iMOBiIpHICTIO iXx BUHUKHEHHS], IPOAHaJli30BaHi Ta 3aCTOCOBaHI METOLY
PO3paxyHKy €KOHOMIYHUX Ta HEEKOHOMIYHUX HACJIiIKiB, IPOBEAEHO aHaJli3 aBapiil OyJiBesb Ta CrlOpyH, Ha 6a3i
IAHOTO aHaJli3y po3pO06JIeHMII aITOPUTM MOJEJII0BaHHSI MOXJIMBOTO BUHUKHEHHS aBapii 6yiBii abo criopynu, KU
Oy[, peasizoBaHUil HA IPUKJIaZi IPOMUCIIOBOI Oy iByi. Pesysbraty oTprMaHi aBTOpOM B JucepTallifiHiil po6oTi 3a
PaxyHOK BUCOKOi aKTyaJIbHOCT]i y BUKOPUCTaHHI BIIPOBA/IKEHI B IPAaKTUYHE [IPOEKTYBaHHS Ta HaBYaJbHUI NPOLEC.
[IpoBenenuil nepummnin JOCBiM IPAaKTUYHOTO 32CTOCYBAHHS aJITOPUTMY T10Ka3aB MOT0 NEPCIEKTUBHICTD Ta
MOYKJIMBICTb BUKOPUCTAHHS SIK IHCTPYMEHTY 3a6e3nedeHHs HaTiliHOCTi Ta 6e3aBapiliHOCTi Oy iBesib Ta CIIOPY/.
KiiouoBi cyioBa: aBapisi, alrOpuTM MOJIEJII0OBaHHS aBapii, aBapii Ha eTani 6yiBHMLITBA, aBapii Ha eTamni
PEKOHCTPYKLii, aBapii Ha eTamni ekcIulyaTalii, 6e3BiIMOBHICTb, BUJIyYE€HHS €JIEMEHTA KapKacy, EKOHOMI4Hi HaCJIiIKH,
JKUBYYiCTb, iIMOBIpHICTb aBapii, kiacudikalist aBapiil, HeeKOHOMIYHi HACJiJK1, HAZilHICTb, IPOrpecyoye
PYVHYBaHHS, pU3UKY B OyiBHULITBI, pyHYBaHHS, pe3epByapy, piBeHb BiITIOBialbHOCTI OyAiBIi, CTIMKICTB,
CLieHapil aBapii, Ciopyau.

2. The main content of the thesis. In the dissertation work, an algorithm for modelling the possible building or
construction accident occurrence was developed and implemented for accomplishment by design engineers with
using a three-dimensional frame model at the stage of design documentation development. Collected and
processed statistical information on building and construction accidents for 2000-2022 is the main basis for
creating the algorithm. The aim of the study was to create an algorithm for modeling the mechanism of the
probable accident occurrence at a construction object in order to ensure its reliability and failure-free operation.
The first chapter of the thesis presents general information about accidents in construction and forecasting the
accident scenario. There are considered the current state of the issue; historical experience of building and
construction accidents; the concept of accidents and statistical data processing in them; methods of risk
assessment and forecasting the accident scenario of a construction facility. The second chapter is devoted to the
systematization of accidents in construction, the main provisions of the work based on the research of information
on building accidents for the past century are presented. The processing of information on buildings and
structures accidents for 2000-2022 was carried out. The collected material includes 283 cases of buildings and



structures destruction for the period 2000-2022 years. Presented accidents during the construction and
acceptance in operation in the amount of 106 incidents; during operation - 109; reconstruction - 26 cases;
accidents due to the big age of the facility - 42 accidents; accidents without established reasons; accidents caused
by natural factors; considered accidents of high danger structures, namely tanks. The third chapter presents the
classification of accidents in construction according to the probability of their occurrence. The analysis of the
collected statistical material of buildings and structures accidents for 2000-2023 years was carried out. The
results of the analysis are presented in the form of graphs and percentage diagrams. The analysis showed that the
highest percentage of accidents occurs at the stage of construction and acceptance in operation (54%) for
residential multistory buildings (55%), which is mostly caused by non-compliance with construction rules (50%)
(violation of safety rules, designers’ errors, conducting illegal construction and use of low-quality materials). The
fourth chapter presents an algorithm for modeling the possible occurrence of a building or structure accident. The
main stages of carrying out the algorithm for modeling the possible occurrence of a building accident are
determined, which include determining: the building type, the sequence of modeling the possible accident
occurrence an at the construction site, analysis and conclusions based on the deformed frame model. The fifth
chapter of the thesis is devoted to the implementation of the developed algorithm for modeling the possible
occurrence of an accident on the example of a real construction object. During the implementation of the created
algorithm for modeling the possible occurrence of an accident at a construction site, namely, an industrial
building, 9 scenarios of the structures destruction in various cases were performed. In accordance with the
research objectives, building and construction accidents statistics for 2000-2022 years were created, a
classification based on the probability of their occurrence was proposed, the method of calculating economic and
non-economic consequences was analysed and applied, an analysis of building and construction accidents was
carried out, based on this analysis, an algorithm for modelling possible occurrence of a building or construction
accident, which would be implemented on the example of an industrial building. The results obtained by the
author in this thesis due to their high relevance in use are implemented in practical design and the educational
process. The first experience of the practical algorithm application showed its perspective and the possibility of
using it as a tool for ensuring the reliability and safety of buildings and structures in engineering.
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