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1. OcHOBHUI! 3MiCT AucepTaliliHOI poboTu B nuceprauiiiHiil po60Ti po3po6IeHNI Ta peali30BaHUN AITOPUTM
MOJI€JII0BAaHHS MO>KJIMBOTO BUHMKHEHHS aBapii 6yAiBii abo cnopyau 1151 BAKOHAHHS iHKeHepaMu-
IIPOEKTyBaJIbHUKaMU Ha 6a3i 06’eMHOI MozieJ1i Kapkacy Ha eTarli po3pobJieHHs IPOeKTHOI foKyMeHTalii. OCHOBOIO
IJ1s1 CTBOPEHHSI aAropuTmy 6ysia 3ibpaHa Ta onpaupoBaHa CTaTUCTUYHA iHOpMaLlis o010 aBapiit 6yiBesb Ta

criopyz, 3a 2000-2022 pp. MeTo1o JoCiI>KeHHs 6YJI0 CTBOPEHHS aJIFTOPUTMY MOZEJIIOBAHHS MEXaHi3My IMOBIpHOTO



BUHUKHEHHS aBapii Ha OyIiBeJIbHOMY 00'€KTi pi3HOrO TUIly IPU3HAYEHHS 3 METOIO 3a0€3T1€4eHHSI IOT0 HAIilHOCTI
Ta 6€3BiAMOBHOCTI. Y niepIomMy po3zii nucepTaliiiHoi poboTu BUCBITJIEH] 3arajbHi BilOMOCTi IIpO aBapii B
Oy[iBHULITBI Ta IPOTHO3YBaHHS CLeHapilo aBapii. PO3ryIsiHyTO CTaH NUTaHHS HAa CbOTOJEHHS; iCTOPUYHUI LOCBIT
aBapiil 6yJiBeJib Ta CIIOPYJ,; MOHSITTS aBapii Ta CTAaTUCTMYHOI OOPOOKY IaHUX; METOIY OLiHKYA PU3MKY Ta
IIPOrHO3YBaHHS CLieHapilo aBapii 6yziBesbHOro 06'ekTa. Jpyruii po3ia NpucBsI4eHui cucTemarusalii aBapiit y
Oy[iBHULITBI, IpYBeIeHi OCHOBHI I10JIOXKEHHS1 POOOTH Ha OCHOBI JocCimkeHb iHdopMallii aBapiil OyiBesb 3a
MUHyJIe cToJliTTs. [IpoBenena o6pobka indopmalii momo aBapiit 6yaisess Ta ciopyn 3a 2000-2022 pp. 3i6panuit
Marepias HapaxoBye 283 BUIIQOKM PyHHYBaHb OyliBeJib Ta ciopy/, 3a nepion 2000-2022 pp. IIpencrasieHi aBapii
i 9ac 6yZiBHUITBA Ta BBELEHHS 00'€KTa B eKCILTyaTalilo B 06cs3i 106 iHuuaeHTiB; nif yac excruryarauii - 109;
PEKOHCTPYKUii - 26 BUnajKis; aBapii BHACIIOK BEJIMKOrO BiKy 06'eKTa — 42 aBapii; aBapii 6€3 BCTaHOBJIEHUX
[IPUYMH; aBapii, CHpuYrHeHi NpupogHUMHU (PAKTOPaMy; PO3IJISIHYTI aBapii criopyz, nigBuineHoi He6e3NneKy, a caMme
pesepByapu. Y TPETbOMY pO3[iJii pencrasyieHa knacudikauis aBapiil y 6yZiBHULTBI 32 iMOBIpHICTIO iX BUHUKHEHHS.
[TpoBenenuit anasi3 3ibpaHOro CTaTUCTUYHOrO MaTepiany aBapiit 6ygiBess Ta criopyz 3a 2000-2023 pp. PesynbraT
aHasi3y NpeJcTaBieHi y BUrisii rpagikis Ta BilCOTKOBUX Aiarpam. AHaji3 I0Ka3as 110 HalBULIUH BiICOTOK
BUHUKHEHHS aBapiil Npunajae Ha etan OyAiBHULITBA Ta BBEIEHHS B €KCILIyaTalliio (54%) 1J1s1 KUTJIOBUX
6araToroBepxoBUX OyAiBeJb (55%), 1110 CIIPUIMHEHO 37e6iIbIIOr0 HeOTPUMAaHHIM HOPM Ipu O0yniBHULITBI (50%)
(mopy1eHHsIM IIPaBUJ TEXHIKM 6e31eKy, IOMUJIKaMU IIPOEKTYBaJIbHUKIB, BE,€HHSIM HE3aKOHHOIO OyIiBHUIITBA Ta
BMKOPHMCTAHHSI HESIKICHUX MaTepiasiB). Y 4eTBEPTOMY PO3[ijli IPeICTaBIE€HUN aJIFTOPUTM MOJEIOBAHHS MOXJIABOTO
BUHUKHEHHS aBapii 6yziBii abo cnopynu. BusHadyeHi OCHOBHI eTany NpoBeJIeHHS aJlTOPUTMY MOJIEII0BaHHS
MO>KJIMBOT'O BUHUKHEHHSI aBapii 6yZiBili, SKi BKJIIOYAIOTh B cebe: BU3HAUEHHS TUILY OY[iBJli, BUSBHAYEHHS
IIOCJIiIOBHOCTI MOJI€JII0BaHHSI MO>KJIMBOTO BUHMKHEHHS aBapii Ha Oy[jiBesIbHOMY 00’€KTi, aHasIi3 Ta BUCHOBKU 110
negopMoBaHil Mogesni kapkacy. [T9Tuil po3ais AucepTaniliHOTO NOCTiIKeHHS IPUCBIYeHU peaisarii
PO3pO6JIEHOT0 aJITOPUTMY MOJIE/II0OBAaHHSI MO>KJIMBOTO BUHMKHEHHS aBapii Ha IpUKJaZi peasbHOro 6yziBebHOro
ob'exTa. Y xo/i peanisallii CTBOPEHOro aJIrOPUTMY MOJIEJIIOBAaHHSI MO>KJIMBOTO BUHVMKHEHHS aBapii Ha OyJliBeIbHOMY
00'eKTi, a came, IPOMHUCJIOBOI OYAiBJli, 6yJ1I0 BUKOHAHO 9 CLieHapiiB pylIHYBaHHS KOHCTPYKLIi i3 pi3HUX MPUYUH.
BinnoBinHO nocraBieHnM 3a1a49aM TOCIIiIKeHHS 6yJI0 CTBOPEHO CTAaTUCTHUKY aBapiil 6yziBess Ta criopys 3a 2000-
2022 pp., 3alIpONIOHOBAHO KJacudikaliilo 3a iMOBiIpHICTIO iX BUHUKHEHHS], IPOAHaJli30BaHi Ta 3aCTOCOBaHI METOLLY
PO3paxyHKy €KOHOMIYHUX Ta HEEKOHOMIYHUX HACJIiIKiB, IPOBEIEHO aHaJli3 aBapiil OyJiBesb Ta Cllopyz, Ha 6a3i
IAHOTO aHaJli3y po3pO06JIEHUII AaITOPUTM MOJIEJII0BaHHSI MOXJIMBOTO BUHUKHEHHS aBapii 6yiBii abo criopynu, KU
Oy[ peasizoBaHUil HA IPUKJIAZi TPOMUCIIOBO] OyiByii. Pesysbraty oTprMaHi aBTOPOM B gucepTauifiHiil po6oTi 3a
PaxyHOK BACOKOI aKTyaJIbHOCTI Yy BUKOPUCTAHHI BIIPOBAJIKEHI B IDAKTUYHE [TPOEKTYBAHHS Ta HAaBYaJIbHUI [IPOLIEC.
[IpoBenenuil nepumuni AOCBiJ IPAaKTUYHOIO 3aCTOCYBAHHS aJITOPUTMY T10Ka3aB MOT0 NEPCIEKTUBHICTb Ta
MO>KJIMBICTb BUKOPUCTAHHS K IHCTPYMEHTY 3a06e311e4eHHs] HalilHOCTi Ta 6e3aBapiiHOCTI OyIiBesb Ta CIIOPYA.
KiiouoBi cioBa: aBapis, airopuTM MOJeJII0BaHHS aBapii, aBapii Ha eTani OyziBHMLITBA, aBapii Ha eTamni
PEKOHCTPYKLii, aBapii Ha eTamni ekcrulyaTalii, 6e3BiIMOBHICTb, BUJyYE€HHS €JIeMEHTa KapKacy, EKOHOMI4Hi HaCJIiIKH,
JKMBYYiCTb, IMOBIpHICTb aBapii, kiacu@ikallig aBapiil, HeEKOHOMIYHI HACJIiIKY, HALiMHICTb, IPOrpecyde
PYVIHYBaHHS, pU3UKY B OyiBHULITBI, pylHHYBaHHS, pe3epByapy, piBeHb BifIIOBIaTbHOCTI OyAiBIi, CTINKICTB,
CLIeHapil aBapii, Clopyau.

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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