AHOTALNIA

boxuncoknii M.O. Y10CKOHAJIEHHSI OPraHi3aliiHO-TeXHOJOTIYHUX pPillleHb 3
JiKBigauii HaCAiAKIB aBapiiiHMX PyilHYBaHb KOHCTPYKUI MPOMHCI0BUX OyAiBeJib.
— Keanigixayiiina naykosa npays Ha npasax pykonucy.

Huceprarist Ha 3100y TTS HAYKOBOTO CTYIICHS TOKTOpa (Bistocodii 3a CrieriaabHICTIO
192 — BymiBHULTBO Ta LMBLIbHA 1HXeHepis. [amy3p 3HaHb: 19 — ApxiTektypa Ta
OyniBHUIITBO — KUIBChKUMI HaIllOHATBHUN YHIBEpCUTET OyIiBHUIITBA 1 apXiTeKTypH, KHiB,

2026.

HNucepraniitna  poO0Ta  MOPHUCBAYECHA  YJAOCKOHAJIEHHIO  OpraHi3aliitHo-
TEXHOJIOTIYHUX PIMIeHb, IO CIPHUSIIOTh 3MEHIICHHIO TPOCTOI0 MiANPUEMCTB KPUTUIHOI
1H(}pacTpyKTypH 3a paxyHOK CKOPOYEHHS TEPMIHIB JIIKBiJallii aBapiiiHUX pyHHYBaHb
KOHCTPYKIIH TPOMUCIOBUX OyA1BEIb.

AKTyaJIbHICTh TEMU 3yMOBJICHA 3pOCTaHHSAM MAcCIITa01B 1 CKJIQIHICTIO JIKBIIAIl
HACJIIKIB aBapiiiHUX pyHHYBaHb IPOMUCIOBUX OO’€KTIB Ta OO0 €KTIB KPUTHYHOI
1HQPACTPYKTypH, CIOPUYMHEHUX TEXHOTCHHHMMHM TOMIAMM ¥ BIJIMBaMH, HE
nependaueHUMHU MPU MPOEKTyBaHH1. Taki pyliHyBaHHS MOXXYTb TPU3BOAUTH JIO TPUBATIOL
3yIUHKA  BUPOOHMYMX  TMPOLECIB, MOPYWEHHsS  (YHKIIOHYBAHHS  KPUTUYHOI
1H(PACTPYKTypH Ta YCKJIAJAHEHb Y BIJIHOBJIEHHI BUPOOHUYUX Ta JIOTICTUYHUX 3B’ A3KIB.
HasBHI migxoau HE 3aBXAM TOBHOIO MIPOI0 BpPAaxOBYIOTh MIHJIMBICTh aBapliHUX
CUTyaIlii, pWU3WUK BTOPUHHUX pYyWHYBaHb, BIUIUB 3aJMIIKOBUX HAaBaHTAKCHb 1
0COOJMBOCTI pOOOTH YACTKOBO MOIIKOKEHUX KOHCTPYKIIii. L]e 3ymMoBItoe HE0OX1IHICTh
yI0CKOHAJIEHHS OpraHi3alliHO-TEXHOJIOTTYHUX PIIICHb 3 JTIKBIAAIlli HACTIAKIB aBapIHUX
pyHiHYBaHb Ha OCHOBI CUCTEMHOTO aHaJi3y (PaKTUYHUX YMOB Ta OOIPYHTOBAHOTO BUOOPY
Croco0iB BUKOHAHHS POOIT 3 BigHOBICHHS. CKOPOYEHHS TPUBAJIOCTI IPOTHABAPINHUX 1
BIJTHOBJIIOBAJIbHHUX 3aXO0J1B Ma€ Ba)KJIMBE TEXHIYHE Ta COI1aJbHO-€KOHOMIYHE 3HAYCHHS,
OCKUJTBKHM CIIpHUSi€ SKHAWIIBUIIIOMY BIJIHOBJICHHIO €KCIUTyaTaIlliHOlI MPUIATHOCTI
MOIIIKO/IPKEHUX 00’ €KTIB KpUTUYHOT 1HDHPACTPYKTYPH.

Mema pobomu: mninBulIeHHS €QEKTUBHOCTI 3aXOMIB 3 YCYHEHHS HaCIIIKIB

aBapiHUX pPyHHYBaHb KOHCTPYKIIM, fKI MOPYUIYIOTb BUPOOHWYI MPOIECH, LUISIXOM



BUOOpY HaWMEHI Yaco3aTpaTHUX pIIIeHb Ha OCHOBI 1H(OPMALIIHO-MaTeMaTHYHOTO
MOJICJTIOBaHHs Ta BUKOPUCTaHHS 0a3 JaHMX, sIK1 MICTSTh ClIEHapii TUIIOBUX PyilHYBaHb, a

06 ’exmom OocniddcenHs € TIpolLec JIKBIIAIi HACHIIKIB aBapiiHUX PYHHYBaHb
MIPOMUCIIOBUX Oy/IiBEIIb.

Ilpeomem Oocnioxcennss — OpraHi3allifHO-TEXHOJIOTIYH1 PIMICHHS 3 JIIKBIJAIil
HACJIIJIKIB aBapiiHUX PyHHYBaHb POMHUCIOBHX Oy/IiBEIb.

JIns TOCATHEHHSI TOCTABJICHOI METH Y poOOTI MPOAaHATI30BaHO HAasiBHI HAyKOBI
mparl I[oa0 JIKBiAAIli HACHIJKIB aBapiiiHUX pyHHYBaHb, BU3HAYEHO (AKTOPH, SKI
BIUIMBAIOTh HAa NPUUHATTA pallOHAJIbHUX OPraHi3alliHO-TEXHOJOTTYHUX pILIEHb,
c(hOpMYJIbOBAaHO HU3KY MOXJIMBUX BapiaHTIB iX peanizallii, a TakoX YIOCKOHAJICHO
OpraHi3aliifHO-TEXHOJOrYH]1 PIMIeHHs 3 JIKBLAALll HACHIAKIB aBaplMHUX PYWHYBaHb
KOHCTPYKIIIH MPOMHUCIIOBUX Oy/TiBEIb.

VY nepwomy po30ini mojaHO OIIIST MPUYMH BUHUKHEHHS aBapidiHUX PYWHYBaHb.
[IpoanaiizoBaHO OCHOBHI (DaKTOPH, SIKI CIPUYMHSIOTH aBapiiiHi pyHHYBaHHs, Ta JTOCBIA
BUKOPUCTAaHHS OyIiBeJIbHOI OCHACTKH Ta MOHTQ)XHHUX 3aC001B, 110 3aCTOCOBYIOTHCS IS
JIKBIJALll HACIIJIKIB aBapiiHUX pyHHYBaHb. PO3MISHYTO OCHOBHI METOIU JOCTYNY IO
KOHCTPYKITIH — B1JT TPAAMIIIHHUX JI0 BY3bKO 3aCTOCOBYBAaHHMX — Ta BU3HAYCHI iXHI OCHOBHI
nepeBaru i HEJOMIKY MO/I0 BUKOPUCTAHHS y MPOIECt JIIKBIAAII HACHIIKIB aBapiiHUX
pyiiHyBaHb. Byno mpoBeneHo omian ¥ aHaji3 HayKOBHUX JOCHIIKEHb Ta BITUYM3HSHUX 1
MDKHApPOJHUX HOPMAaTUBHUX JOKYMEHTIB ISl OIUHKH CTYINEHS BHUCBITICHHS €l
npobeMu y JiTeparypi, 11100 BU3HAYUTH OCHOBHI HAMPSIMU MOJATBIINX JOCHIIKEHb.

Y opyeomy pozoini nucepraiiitHoi poOOTH BHUKJIAJICHO OCHOBHI METOJIOJIOTIYHI
M1IXO/IA Ta METOM JOCIHIKeHHsI. Bu3zHaueHo Ta nociimkeHo (paktopu ta KpuTepii, mo
BIUIMBAIOTh HA CKOPOUYEHHS dYacy, HEOOX1JHOTO JJisi JIKBiJamii HaACHiAKIB aBapliHHUX
pyWHYBaHb, 30Kpe€Ma, OCHOBHI TpW (DaKTOpW MEPIIOTO TOPSJKY, SKI B CBOIO YEPTy
MOJIITISIIOTECST Ha TpU (DAKTOPU JIPYroro MOPSIKY. 45 CHCTEeMaTH30BaHHUX KPHUTEPIiB
PO3MOALIEHO MK (paKTOpaMH APYroro MOpsAKy (MpUYOMY HAa KOXKEH Takuh Qaktop
npunaaae MOHANMEHIe TpU Kputepii). JJocaipkeHo Ta CHCTEMaTH30BaHO HACIHIJIKU

aBapiiHMX CHUTYyalliil; 10 OCHOBHUX HaJIeKaTh Ti, 10 Oe3MOCEpeHhO BILUIMBAIOTH Ha



(GYHKIIOHYBaHHS MiJNPUEMCTB KPUTHUHOI 1HPPACTPYKTYpH Ta MPOLIECH BiTHOBICHHS
MOIIKO/DKEHUX KOHCTPYKIIH mpomucioBux OyaiBenb. CdopmoBaHo (yHIaMEHTANbHI
MIPUHIIAIKA CTBOPEHHS 1H(OpMAaIIHHO-MaTeMaTUYHOI CUCTEMH, 110 IHTETpYy€e 0a3u TaHUX
TEXHIYHUX pimeHb. OnucaHo OCHOBHI (yHKIIT Ta 3aBIaHHS MPOTPaAaMHUX MOJIYMTIB IIi€l
CHUCTEeMH, K1 HEOOX1JHO peayi3yBaTH JJis JOCSATHEHHs MOCTaBICHUX IIel. Y poOoTi
MPENICTABICHO CXEMY B3a€MOJIi MPOrpaMHUX MOIYIIB, IO CTAaHOBIATH OCHOBHY
CTPYKTYypy  iH(MOpMaIiifHO-MaTeMaTUYHOI ~ CHCTEMH  ONTUMI3aIlii  BiJHOBJICHHS
MOIIKOIXKEHUX KOHCTPYKIIiH.

Ho mpemwvoeo po30diny nuceprauiiiHoi poOOTH yBIMIUIO paHXyBaHHS (DaKTOPIB Ta
KpUTEPIiB, IO BIMBAIOTh HA 3MEHIICHHS TPUBAJIOCTI JIKBLAALll HACHIIKIB aBapliHUX
pyiiHyBaHb. Bu3HaueHO Ta BCTAaHOBIECHO IT100abHI PEUTHUHTH (HAKTOPIB 1 KPUTEPIIB IS
OLIIHIOBAHHS IXHBOT'O BIUIUBY Ha CKOPOYEHHSI TPUBAJIOCTI JIKB1AALI1 HACTIAKIB aBap1iHUX
pyliHyBaHb; 1€ J03BOJII€E MPOBOAUTH aHAJI3 TPUBAJIOCTI ISl Oydb-SKUX CIEHapiiB
BIJIHOBJICHHSI TIONIKO/PKEHUX KOHCTPYKIIH TMPOMHUCIOBUX OyniBesb. SK MpUKIIaL
HABEJICHO aHaJIi3 YOTUPHOX PI3HUX METOJIB BIAHOBIEHHS, IO MEepea0ayaroTh 3aIyYCHHS
pi3HOTO OONaAHAHHS JJIS JOCTYMy Ta THUMYacOBOTO MIAMUpPAaHHS KOHCTPYKINA. 3a
pe3yibTrataMu  JOCHIKEHHS  Cc(OpMylbOBaHO  17€alli30BaHy  MOJEIb  00’€KTa
JOCHIDKEHHS 3 YypaxXyBaHHSM JaHUX 3BITIB MPO TEXHIYHE OOCTEKEHHS Ta aHali3y
PO3MOBCIOMPKEHOCTI OCHOBHUX THITIB HECY4YMX KOHCTPYKIIM MPOMHCIOBUX OYy/iBETb.
Po3po6iieHo KOHIIEMIII0 Ta METOAUKY 1H()OpMaLIITHOTO MOJISTIOBaHHS MPOTHABAPIMHOTO
migcuiieHHs. B po0oTi 3amporoHOBaHO OJWHAMAIATH €TalliB  MOJCITIOBAHHS: BIJI
MOJICTTIOBAHHSI TIOTIIKOKEHHST KOHCTPYKIIii 0 pO3paxyHKy THMYACOBOTO MiAMUPAHHS Ta
MIJCUJICHHS]  TIOIIKO/PKEHOT  KOHCTPYKIli. 3ampornoHOBaHO MOJEl  BIJHOBJICHHS
MONIKO/PKEHUX ~ KOHCTPYKITIA OymiBIl 3 BHUKOPUCTAHHSAM TPATUIINHUX METOJIB
BiJIHOBJICHHSI Ta 3 BUKOPHCTAaHHSIM MOHTa)XHOTO MaiTaHYMKa, 110 BCTAHOBIIOETHCS Ha
MOCTOBHUH KpaH. byro po3pobieHo yotupu Mozeri, Mo BUKOPUCTOBYIOTh PI3HI METOAM
BIJIHOBJICHHS, & TAKOK BU3HAYCHO M IMOPIBHAHO Yac BUKOHAHHS JIJIS KOXKHOTO 3 0OpaHHUX
METO/IIB 13 3aCTOCYBaHHSIM METO/ly €KCIIEPTHOTO OIlIHIOBAHHSI.

Y uemeepmomy po30ini TpPeNCTaBICHO CTPYKTYpy MPOTrpaMHHUX MOJYIIB

«IHdpopmariitno-maTemMaTH4HOi cuctemMu ontuMisailii niacunenss» (IMCOII). HaBeneno



MPUKIIA]] PO3paXyHKy OaraTorpoiTHOI 3a/11300€TOHHOI apKoBO1 hepMHU 3 METOIO BUOOPY
MPOTHUABAPIHHOTO MIJACWICHHS. 3a pe3yJbTaTaMu PO3PAaXyHKY BHU3HAYCHO 3YCHIUIS Y
THUMYACOBHUX TIIMIPKaX MiJ Yac MiAHOMY MOIIKOIHKEHOI KOHCTPYKIlT JOMKpaTaMu JJis
pI3HUX CIeHapiiB BCTAHOBJICHHSA MiAmipok. HaBeneHO mNpuUKIa[ MPAKTHUYHOTO
3aCTOCYBaHHS MOHTa)XHOTO MalJaH4KMKa, BCTAHOBJICHOTO Ha MOCTOBHH KpaH, JUIs
BIJIHOBJICHHS KOHCTPYKIIIM TOIIKOMKEHOI  0ararompoJliTHOI MeTajieBoi  (pepmu.
[IpuBeneHi HampalfoBaHHS IIOAO CTBOPEHHS TEXHIYHOI KapTH 3 BHUKOPHCTaHHS Ta
BCTAHOBJICHHSI MOHTQXXHOTO MaiilaHuMKa Ha KOHCTPYKIII MOCTOBHX KpaHIB Yy
MPOMHUCITOBUX OYyIIBIISIX.

Haykoea nosusna odepwcanux pezyromamis MONSITa€ B yIOCKOHAJIEHHI HAyKOBO-
METOJUYHUX 3acajJ BHOOPY OpraHizaliifHO-TEXHOJOTIYHUX PIIIEHb IJIs BiIHOBICHHS
MOIIKO/IKEHUX KOHCTPYKIIH IPOMHUCIOBUX OY/l1BEIb.

Bnepuwe:

- CHCTeMaTh30BaHO (DAKTOpU Ta KpUTEpli CKOPOUCHHS TPUBAIOCTI BUKOHAHHS
BIJIHOBJIIOBAJIbHUX pOOIT, 3alpONOHOBAHO I1HCTPYMEHTapii MOpPIBHSIHHS METOMAIB
BIJIHOBJICHHS Ta PO3POOJICHO CUCTEMY BHOOPY NMPHUHITUITY BiIHOBJICHHS, 1110 3a0e3Iedye
iH(bOpMaLlIiiHY MATPUMKY MNPUHHATTA OPraHi3aliiHO-TEXHOJOIYHUX pIIIEHb 3
B1IHOBJICHHS TIOIIKOPKCHUX KOHCTPYKIIIM TPOMHCIIOBHX OY/IiBENb;

Yoockonaneno:

- METOA  BIJHOBJICHHS  TOIIKO/)KCHUX  0ararompoliTHUX  KOHCTPYKIIIN
MIPOMHUCIIOBUX Oy/IiBEJIb 3 3aCTOCYBaHHSM MOHTAKHOTO MalJaHYMKa, BCTAHOBIIEHOTO Ha
MOCTOBOMY KpaHi;

- METOAuYHE OOIPYHTYBaHHS BHUOOPY CHOCOOIB BIJIHOBJICHHS IOIIKO/XKEHUX
KOHCTPYKIIIf HAa OCHOBI OIIIHIOBAaHHS OPraHi3alliiHO-TEXHOJIOTIYHUX PINICHb 3a
KPUTEPIEM TPUBAJIOCTI BUKOHAHHS POOIT;

- HayKOBO-METOJMYHUU amapaT opraHizailii OyJIBHHMIITBA B YaCTHUHI MPUHHATTS
OpraHi3alifHO-TeXHOJIOTIYHUX PINICHh MUISIXOM 3aCTOCYBaHHS MPUHIIAINB HEYITKOI
JIOT1KH ISl BpaxyBaHHSI HEBU3HAYEHOCTI BX1IHUX JIAHUX.

Habynu nooanvui02o po3eumxy:



- METOAW OLIHIOBAaHHA BIIUBY HEBM3HAYEHOCTI Ha HAJINMHICTh peamizarii
NPUHHATUX OPTaHi3allifHO-TEXHOJOTTYHUX PIIIeHh 3 BIHOBICHHS IMOIIKOKEHUX
KOHCTPYKITIH;

- TIJTXO/TM 10 BUKOPUCTAHHS HasIBHOTO 0OJIaTHAHHSI i ITPUEMCTB JIJIS1 BITHOBIICHHS
MOIIKO/IPKEHUX KOHCTPYKIIH MIIPUEMCTB KPUTHYHOI 1HPPaCTPYKTYpH;

- TMPUHIUMIN 3aCTOCYBaHHS 1H(QOpPMAIITHUX TEXHOJOTIM IMija dYac BHOOPY
parioHaJIbHUX CIOCOO1B BITHOBICHHS MONIKOIKEHUX KOHCTPYKIIIH.

Ilpakmuune 3HauenHs OACPKAHUX PE3YJbTATIB TOJSATAE Yy  MOXKJIUBOCTI
3aCTOCYBaHHSl 3alPONOHOBAHHUX OPTaHI3aALIHO-TEXHOJOTIYHUX PpIIMIEHb MiJ 4ac
JIKBLAALIl HACHIAKIB aBapiiHUX pPYHHYBaHb KOHCTPYKIIM KapKaciB IMPOMHCIOBUX
OyliBenb, CIPUYMHEHUX BIUIMBAMH, HE Tepen0aueHUMM IIiJl 4Yac MPOEKTYBaHHS.
OOIpyHTOBaHO JOIIIBHICTh BUKOPUCTAHHS HAasIBHOIO MOCTOBOI'O BaHTAXKOIIIHOMHOTO
oONaJiHaHHS TPOMUCIOBUX MIANPUEMCTB JIJIi BUKOHAHHS IPOTHUABAPIMHUX 1
BIIHOBIIFOBAJILHUX POOIT, 110 J1a€ 3MOTY CKOPOTUTH TPHUBAIICTh MOOLII3AIlT TEXHIYHUX
pecypciB, 3MEHIIUTU MOTPeOy B 3aJy4€HHI CIEI1ai30BaHOI TEXHIKA Ta 3a0e3MeUUTH
BUKOHAHHS POOIT 3 MAMUPaHHS, JEMOHTAXYy 1 BITHOBJICHHS IMONTKOKEHUX KOHCTPYKITIH
13 BUKOPUCTAHHSM HassBHOI BUPOOHMYOI 0a3u MiIMPUEMCTBA.

[IpakTryHa IIHHICTh OKPEMUX PE3YJIBTATIB MiATBEPIXKYIOThCS 1X YIIPOBAKEHHSIM
y nisuibHICTh KomnaHii: TOB «YkpaiHChbKHil IHCTUTYT CTaJIeBUX KOHCTPYKIIiH iMeHi B.
M. HlumanoBcbkoro» (moiaka Ne 83/01/03/3 Bim 02.04.2026 p.) ta TOB «KJIK
THXXMWHIPUHI (noBigka Ne 1202/26-07 Bix 12.02.2026 p.).

HucepraiiiiiHe AOCHIKEHHS BHUKOHYBajdoch y KHIBChKOMY HalllOHAJIBHOMY
yHiBepcuTeTI OymiBHUITBA 1 apXITeKTypu. Temaruka poOOTH OpraHi4HO MOB’S3aHA 3
HAyKOBUMH TUIaHaMHU Kadeapu opraHizailii Ta ymnpapiiHHA OyaiBHHITBOM. PoOorta €
HEB1J]’€MHOIO YaCTHHOIO BUKOHAHHS KOMILJIEKCHOI JIepKaBHOI HAyKOBO-/IOCIIIHOI TEMHU
«Po3poOka HayKOBO-TEXHIYHOTO I1HCTPYMEHTapil0 st (OpMyBaHHS Ta peasizaiii
BHYTPIIIHHOBUPOOHNYMX IUIAHIB MisUTBHOCTI OymiBeIbHOI oprasizamii» (IepKaBHUN
peectpaniitauit Homep 0124U005196).

PesynbraTi ocnmimkeHHs Oys10 BUKOPUCTAHO i1 YaC BUKOHAHHS JOCIIIKEHHS Ta

pO3pOOKM TPOEKTIB JIBOX HAIIOHAJIBHUX CTAHAAPTIB-HACTAHOB IIOJ0 TEXHOJOTI1



JIEMOHTaXy Ta 3HECEHHs OymiBeNlb 1 CIOpYyA Ta TUMYAcOBOTO YKPIIUJICHHS aBapliHUX
00'€KTIB TIOMIKOKCHUX BHACHIIOK MMO3anpoekTHUX BIumBIB (iHAekc Y/IK: 69.059,
69:006, nepxxaBHmil peectpamiinuii Homep: 0124U003109). Pobora BHKOHYBanach
HepxxaBuuM  mianpuemMctBoM  "HaykoBo-mocnmigHuii  1HCTUTYT — OyAiBEIBHOTO
BupoOHuiTBa iMmeHi B. C. banunpkoro" Ha 3amoBiieHHss MiHICTepCTBa PO3BUTKY TPOMAI,
TepuTOopii Ta iHdpacTpykTypu Ykpainu (nosiaka Ne 71/01-11 Big 03.02.2026 p.).
Knrwouosi cnoea. aBapiiiHi pyiHYBaHHS, OpraHi3amiifHO-TEXHOJIOTIYHI PIlICHHS,
JIKBIJALIS aBapid, MiJICUJICHHS KOHCTPYKIIIM, MOHTOXXHUN MallaHuuK, 1H()OpMaIliifHO-
MaTeMaTh4yHa CUCTEMa, BEIMKOIIPOJIITHA 3ali300eToHHA (epMa, OaratokpurepiaibH1
METOJAM TPUUHATTS pillleHb, TUMYAacoBe mignupanHsa, BigHoBieHHs, AHP, PERT,
TOPSIS, OyniBenbHUM 00°€KT, TEXHOJIOTISA, IIO3AaMPOEKTHI BIUIMBH, OpraHizaris

OyIIBHUIITBA.



ABSTRACT
Bozhynskyi M. Improvement of organizational and technological solutions for
eliminating the consequences of accidental destruction of industrial building
structures. — Qualification scientific work on the rights of the manuscript. The thesis is
submitted for the degree of Doctor of Philosophy in the specialty 192 — Construction and
Civil Engineering. Area of knowledge: 19 — Architecture and Construction — Kyiv

National University of Civil Engineering and Architecture, Kyiv, 2026.

The dissertation focuses on improving organizational and technological solutions
that help reduce downtime at critical infrastructure enterprises by shortening the time
required to repair structural damage caused by accidents in industrial buildings.

The relevance of the research topic is driven by the increasing scale and complexity
of remediating the aftermath of accidental structural failures at industrial facilities and
critical infrastructure — failures caused by man-made events and impacts not accounted
for during the design phase. Such destruction can lead to prolonged suspension of
production processes, disruption of critical infrastructure operations, and complications
in restoring production and logistics links. Existing approaches do not always fully
account for the variability of emergency situations, the risk of secondary collapses, the
impact of residual loads, and the behavior of partially damaged structures. This
necessitates the improvement of organizational and technological solutions for
remediating the consequences of accidental structural failures, based on a systems
analysis of actual conditions and a well-founded selection of restoration methods.
Reducing the duration of emergency response and restoration measures is of significant
technical and socio-economic importance, as it facilitates the rapid restoration of the
operational viability of damaged critical infrastructure facilities.

The aim of the work 1s to enhance the efficiency of measures to remediate the
consequences of accidental structural failures that disrupt production processes by
selecting the least time-consuming solutions based on information-mathematical
modeling and the use of databases containing scenarios of typical failures, as well as

technical, technological, and organizational solutions for addressing their aftermath.



The object of the study is the process of remediating the consequences of structural
failures in industrial buildings.

The subject of the study 1is organizational and technological solutions for
remediating the consequences of structural failures in industrial buildings.

To achieve the stated objective, the study analyzes existing research on remediating
the aftermath of structural failures caused by accidents, identifies factors influencing the
selection of rational organizational and technological solutions, formulates a range of
implementation options, and improves organizational and technological solutions for
addressing the consequences of such failures in industrial building structures.

The first chapter presents an overview of the causes of structural failures. The main
factors causing structural failures are analyzed, along with the experience of using
construction equipment and assembly tools employed to remediate the consequences of
such failures. The main methods of accessing structures — ranging from traditional to
specialized ones — are examined, and their key advantages and disadvantages regarding
their use in the aftermath of structural failures are identified. A review and analysis of
scientific research and domestic and international regulatory documents were conducted
to assess the extent to which this issue is covered in the literature and to identify key
directions for future research.

The second chapter of the dissertation outlines the main methodological
approaches and research methods. The factors and criteria influencing the reduction of
time required to remediate the aftermath of structural failures caused by accidents have
been identified and investigated — specifically, three primary first-order factors, which in
turn are subdivided into three second-order factors. The 45 systematized criteria are
distributed among second-order factors (with at least three criteria for each second-order
factor). The consequences of structural failures have been investigated and systematized;
the primary ones include those that directly affect the functioning of critical infrastructure
enterprises and the processes of restoring damaged structures of industrial buildings. The
fundamental principles for creating an information-mathematical system that integrates
databases of technical solutions have been established. The main functions and tasks of

the system's software modules, which must be implemented to achieve the set objectives,



are described. The paper presents a scheme of interaction between the software modules
that constitute the core structure of the information-mathematical system for optimizing
the restoration of damaged structures.

The third chapter of the dissertation includes a ranking of the factors and criteria
influencing the reduction of the time required to remediate the consequences of accidental
structural failures. Global rankings of factors and criteria for assessing their impact on
reducing the time required to remediate the aftermath of structural failures have been
determined and established; this enables duration analysis for any scenario involving the
restoration of damaged industrial building structures. An analysis of four different
restoration methods is presented as an example, involving the use of various types of
equipment for access and temporary structural shoring. Based on the study results, an
idealized model of the object of research has been formulated, considering data from
technical inspection reports and an analysis of the prevalence of the main types of load-
bearing structures in industrial buildings. A concept and methodology for the information
modeling of emergency reinforcement have been developed. The paper proposes eleven
modeling stages, ranging from modeling structural damage to calculating temporary
shoring and the strengthening of the damaged structure. Models are proposed for the
restoration of damaged building structures using traditional restoration methods and an
assembly platform mounted on an overhead crane. Four models employing different
recovery methods were developed, and the execution time for each of the selected
methods was determined and compared using the expert assessment method.

The fourth chapter presents the structure of the software modules of the
"Information-Mathematical System for Reinforcement Optimization" (IMSRO). An
example of the calculation of a multi-span reinforced concrete arch truss is presented for
the purpose of selecting emergency reinforcement. Based on the calculation results, the
forces acting on the temporary supports during the jacking of the damaged structure were
determined for various support installation scenarios. An example is presented of the
practical application of a work platform mounted on an overhead crane for the repair of

the structures of a damaged multi-span metal truss. The developed materials concern the



creation of a technical procedure for the use and installation of a mounting platform on
the structure of overhead traveling cranes in industrial buildings.

The scientific novelty of the obtained results lies in the refinement of the scientific
and methodological principles for selecting organizational and technological solutions for
the restoration of damaged structures in industrial buildings.

For the first time:

- factors and criteria influencing the reduction of the duration of restoration works
and the period of operational suspension for critical infrastructure enterprises have been
systematized;

- a toolkit has been proposed for comparing alternative restoration methods based
on their organizational and technological parameters to identify the fastest method for
restoring damaged structures;

- a system for selecting the restoration approach using databases has been
developed, providing information support for making organizational and technological
decisions regarding the restoration of damaged industrial building structures.

Improvements have been made to:

- the method for restoring damaged multi-span structures of industrial buildings
using an installation platform mounted on an overhead crane;

- the methodological basis for selecting restoration methods for damaged
structures, grounded in the evaluation of organizational and technological solutions
according to the criterion of work duration;

- the scientific and methodological framework for construction organizations
regarding the adoption of organizational and technological solutions, utilizing fuzzy logic
principles to account for input data uncertainty.

Further development was achieved regarding:

- methods for assessing the impact of uncertainty on the reliability of implementing
adopted organizational and technological solutions for the restoration of damaged
structures;

- approaches to utilizing existing enterprise equipment for the restoration of

damaged structures at critical infrastructure facilities;



- principles for applying information technologies when selecting rational methods
for restoring damaged structures.

The practical significance of the obtained results lies in the potential to apply the
proposed organizational and technological solutions when remediating the consequences
of structural failures in industrial building frames caused by loads or impacts not
accounted for during the design phase. The feasibility of utilizing existing overhead lifting
equipment at industrial enterprises for emergency response and restoration work has been
substantiated; this approach enables a reduction in the time required to mobilize technical
resources and the need to bring in specialized machinery, while facilitating the shoring,
dismantling, and restoration of damaged structures by leveraging the enterprise's existing
production infrastructure.

The practical value of specific results is confirmed by their implementation in the
operations of the following companies: V. M. Shymanovskyi Ukrainian Institute of Steel
Construction LLC (reference No. 83/01/03/3 dated April 2, 2026) and KDK Engineering
LLC (reference No. 1202/26-07 dated February 12, 2026).
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