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Pedepar:

1. Borauenko C.B. MOHITOPUHT T€XHIYHOTO CTaHy Oy[IiBeJib Ta CIIOPY], HA OCHOBI iHPOPMALiiHUX T€XHOJIOTIH. ~
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
¢dinocodii 3a cnenianpHicTIO 192 «ByAiBHUITBO Ta UMBi/IbHA iH)KEHEPisA». — HAaBYAJIbHO-HAYKOBUM iHCTUTYT
«[IpunHinpoBcbKa AepkaBHA aKajeMist Oy[iBHULITBA TA apXiTeKTypu» YKPaiHCbKOTO JEP>KaBHOTO YHIBEPCUTETY
HayKH i TexHosorii, JHinpo, 2024. lucepraniiiHa po6oTa IPUCBSIY€HA BIOCKOHAJIEHHIO [IPOLIEeCYy MOHITOPUHTY
TEXHIYHOTO CTaHy OyAiBeJsb Ta CIIOPY/ 32 PaXyHOK BUKOPUCTAHHS LM(PPOBUX TexHOJOriN. CyyacHa iHXKeHepHa
iH(ppacTpyKTypa, BKJIIOYa0un OyIiBjIi Ta CIOPYAY, Bilirpae KJII0YOBY PoJIb y 3a6e31e4eHHi KoM(pOPTY Ta 6€3MneKu
monuHu. OTHaK, HE3BaKAI0UX Ha CTAaHAAPTHU Ta HOPMAaTHBHY, e(DEeKTHBHA OpraHisailisi IpoBeIeHHsI PEMOHTIB,
PEKOHCTPYKIil, pecTaBpaliil 6yJuHKIB i ciopy], Ta 3abe3nedeHHs 6e3l1e4HOi eKcIyaTalii 06'eKTiB 6y iBHUIITBA
noTpebye CUCTEMHOTO Ta iHHOBaLilHOrO nigxony. OJHUM i3 METOLiB, SIKMI HaJlae BUXiIHY iHpopMaLilo [
opraHisallii peMOHTIB Ta 3a6e3neuye 6e31eKy eKCIUlyaTallii € MOHITOPUHT TEXHIYHOTO CTaHy OyAiBeJIbHUX

KOHCTPYKLii1. ['0JI0BHOIO IIPO6JIEMOIO B ITaHOMY HAIIPSIMKY € BifICyTHiCTh 1MdpoBUX iHPOpMaLIITHUX CUCTEM, 32



IOTIOMOTOI0 SIKUX MO>KHA 30epiraTu Ta aHalisyBaTy iHpopMallilo Ipo TeXHIYHMI CTaH OyiBesb Ta COPYH. IcHytoui
METOJI MOHITOPHUHTIY y LIIJIOMY I'PYHTYIOTbCSI Ha IEPIOJUIHUX OOCTEKEHHSIX, PE3yJIbTaT! SIKUX BiloOpakaloThCsl ¥
3BiTax Ha [aNepoOBUX HOCISIX a00 B pO3Pi3HEHUX €JIEKTPOHHUX NOKyMeHTaxX. BigcyTHicTs nndposoi indpopmariitHoi
CHACTEMH, IO NOE€IHYE [1aHi MOHITOPUHTY, CTBOPIOE NPOTrajvHY B iHpOpMaLiliHii 6a3i OJ1s1 yXBaJeHH]
yIIpaBJIiHCBKUX pillleHb. HeobxigHicTh B iHdopmaniiiHiil undposiil m1atdopmi, sKa 3gaTHa HaKONUYyBaTH,
CHCTEMaTU3yBaTH Ta BizyasliyBaTu iHPopMalliio 11070 TEXHIYHOTO CTaHy 00'eKTiB, € aKTyabHOIO 3a/1ayeto. Y BCTyIIi
HaBEJIEHO aKTyaJIbHICTh TEMU, METY IOCJIiIPDKEHHS1, HAyKOBY HOBU3HY, IPAKTUYHE 3HAUYEHHS OJlep>KaHUX
Pe3yJIbTaTiB, 0COOMCTUI BHECOK 3100yBaya Ta anpooballilo pe3yJbTaTiB JOCTiIKeHb. Y epLUIOMY PO3[1ijli BAKOHaHO
aHaJli3 iCHyI0YMX MeTO/iB MOHITOPUHTY TEXHIUHOTO CTaHy Oy[iBeJIbHUX KOHCTPYKLiM Ta HOPMaTHUBHOI U
3aKOHO/aBuoi 6a3u YKpaiHu, N0B's13aHOI 3 0OCTEXXEHHSM i1 OL[iHKOIO TEXHIYHOTO CTaHy OyZiBesb Ta CIIOPY.
TexHiuHMI cTaH OyHiBeJbHUX KOHCTPYKLiM MOXKHA BiICJIiIKOBYBATH 3a JOIIOMOTOI0 6€3MepepBHOrO MOHITOPUHTY
(cTanioHapHOT0) a60 MOHITOPUHTY OCHOBAHOMY Ha MEPiOANMYHNX 00CTEKEHHSX (HeCTalioHapHOTro). be3nepepBHuii
MOHITOPHHT OCHOBaHUI Ha BUKOPUCTaHHI aBTOMATHU30BaHUX CUCTEM Ta 3abe3leyye HaKOMUYEeHHs], aHai3 i
30epiraHHs JaHUX y PeXXUMi peasbHOTrO 4acy. BCTaHOBJIEHO, 1110 MOHITOPUHT i3 BUKOPUCTAaHHSIM aBTOMAaTU30BaHUX
CHCTEM JI03BOJIsIE ONIEPATUBHO PEAryBaTU Ha 3MiHU B OyiBEIbHUX KOHCTPYKLisSX. [IpoTe, BUKOPHUCTOBYBATHU JaHi
CHCTEMHU JIOLITIbHO [PY eKCIIyaTallii iHkeHepHO CKIaiHUX OyAiBesb abo B 6yZiBisax 3 Kinacom Hachinkis CC3. Y
CBOIO Y€pry, MOHITOPMHI OCHOBAHUI1 Ha NE€PiOMYHIN OLiHIIi 03BOJIsIE OXONUTH Gi/bLIY KijIbKiCTb Oy[iB€JIb Ta
CIIopy/l, Ta € GisIbll YHiBEPCAJbHUM METOJOM. Y APYTrOMY PO3/ijli BU3BHAYEHO TEXHIYHY €KCIITyaTallilo OyziBesb Ta
CIIOpY/, SIK IPOLEC MigTPUMKU Npale3JaTHOrO CTaHy, IKa B3sTa 32 OCHOBY [JIs1 CTBOPEHHS iHPOpMaLiliHOI cucTeMU
3 MOHITOPUHTY TE€XHIYHOI'O CTaHy Oy[iBesib i criopyg,. KpiMm TOro, BCTAHOBJIEHO IT'SITh YMHHUKIB, 110 CIIPUSIIOTH I10SIBi
Ie(eKTiB Ta [OIIKOIKEHD: HEJIOIKY OYIiBHULTBA, HEJIOJIKY IPOEKTYBaHHS, IIOPYIIEHHs abo 3MiHa YMOB
eKCIlTyaTallii, BIJIMB po604Y0ro cepefoBUIIA Ta BIIJIMB I'PYHTOBOI OCHOBU. JI0JJaTKOBO HaBeAEHO MePEiK
MOIIMPEeHUX NeeKTiB Ta IOMKOIKeHb 32 KOXKHUM YMHHUKOM. HacTymHMM KPOKOM pPOBIJISIHYTO NeeKTy Ta
MOMIKO/I)KeHHS B IJIOIMHI iHpopMallii Ta BCTAHOBJIEHO MepesliK HEOOXiTHUX JaHUX, 10 SKUX HaJleXaThb: AaTa
BUSBJIEHHS 200 YTOYHEHHS; [aHi [IPo BiJIOBiaJIbHOrO BUKOHABLS Ta OpraHi3allilo, sIKi IPOBOIMIIN OOCTEXEHHS ab0
OTJISIZL; OIMC T MOJKJIMBI IPUYMHY NOS1BU Ae(deKTy ab0 MOIIKOAXKEHHS; pO3MipH (OAUHUL BUMIPY, KiJIbKiCHUI
[IOKa3HUK); MiClle po3TallyBaHHs (IPUB’sI3Ka 10 KapTu abo cxeMu AedeKTiB, Bich, psif, BigMiTka); eckis abo QoTo;
KOHCTPYKIIist 260 €JIeMEHT, Ha SIKOMY BUSIBJIEHO Jle(eKT YU [IOMIKOKEHHS; peKOMeHallii 1o crabinisarii abo
YCYHEHHIO eEeKTy UM MOUKOMKEHHS. [I71 MOBHOTHU iH(opMallii BCTaHOBJIEHO HEOOXiAHICTh NepenoaunT
MOYKJIMBICTb BiZICTEKEHHSI 3MiHM XapaKTepUCTUK MiLHOCTI Ta gedopmaniii. ITicis BuU3HaYeHHS Nepestiky
HeOoOXiTHUX TaHUX BCTAHOBJIEHO OCHOBHI KOMIIOHEHTHU iHPOPMaliiiHOi cUCTeMHU, IO SIKOi BXOAATh: 6a3a NaHUX,
CHCTeMa YIPaBiHHS 623010 JAHUX Ta IPUKJIAHA Iporpama. Po3po6seHo apxiTeKTypHUI KOHLENT 6a3u JaHUX 3
ypaxyBaHHSM BUMOT 3aKOHOJIaBCTBA Ta HOPMATUBHUX JOKYMEHTIB YKpaiHu y cdepi OyAiBHMLITBA. APXiTeKTypy 6a3u

IAHWUX YMOBHO MO>KHA PO3JiIUTU HA CTATUYHUN Ta AUHAMIYHUI GJIOKU.

2. Bogachenko S.V. Monitoring of the technical condition of buildings and structures based on information
technology. Dissertation for the degree of Doctor of Philosophy in the specialty 192 “Construction and Civil
Engineering.” - Ukrainian State University of Science and Technology, Dnipro, 2024. The dissertation is devoted to
improving the process of monitoring the technical condition of buildings and structures through the use of digital
technologies. Modern engineering infrastructure, including buildings and structures, plays a key role in ensuring
human comfort and safety. However, despite standards and regulations, the effective organization of repairs,
reconstructions, and restorations of buildings and structures, as well as ensuring their safe operation, requires a
systematic and innovative approach. One of the methods that provides initial information for organizing repairs
and ensures exploitation safety is monitoring the technical condition of building structures. The main problem in
this area is the lack of digital information systems that can be used to store and analyze information on the
technical condition of buildings and structures. Existing monitoring methods are generally based on periodic
inspections, the results of which are reflected in reports on paper or in scattered electronic documents. The
absence of a digital information system that integrates monitoring data creates gaps in the information base
needed for making management decisions. The need for a digital information platform capable of accumulating,



systematizing, and visualizing information regarding the technical condition of structures is a pressing issue. The
introduction outlines the relevance of the topic, the purpose of the research, the scientific novelty, the practical
significance of the obtained results, the personal contribution of the researcher, and the approbation of the
research results. The first section analyzes existing methods for monitoring the technical condition of building
structures and the regulatory and legislative framework of Ukraine related to the inspection and assessment of the
technical condition of buildings and structures. The technical condition of building structures can be tracked
through structural health monitoring (stationary) or monitoring based on periodic inspections (non-stationary).
Structural health monitoring based on the use of automated systems and ensures the collection, processing, and
storage of information in real time. It has been established that monitoring using automated systems allows for
prompt responses to changes in building structures. However, it is most appropriate to use these systems in the
operation of structurally complex buildings or in buildings with a consequence class of CC3. On the other hand,
monitoring based on periodic assessments can cover a larger number of buildings and structures and is a more
universal method. The second section defines the technical operation of buildings and structures as a process of
maintaining their exploitation condition, which serves as a basis for creating an information system for monitoring
the technical condition of buildings and structures. In addition, five factors have been identified that contribute to
the occurrence of defects and damage: construction defects, design defects, violation or change in operating
conditions, impact of the working environment, and impact of the soil base. Additionally, a list of common defects
and damages for each factor is provided. The next step involves examining defects and damages in terms of
information and establishing a list of required data, which includes: date of detection or clarification, data on the
responsible contractor and the organization that conducted the survey or inspection, description and possible
causes of the defect or damage, dimensions (units of measurement, quantitative indicator), location (reference to a
map or scheme of defects, axis, row, mark), sketch or photo, structure or element on which the defect or damage
was detected, recommendations for stabilizing or eliminating the defect or damage on which the defect or damage
was detected; recommendations for stabilizing or eliminating the defect or damage. To ensure the completeness
of the information, it was determined that it was necessary to provide for the possibility of tracking changes in
strength and deformation characteristics. After determining the list of required data, the main components of the
information system were identified, which include: a database, a database management system, and an application
program. The architectural concept of the database was developed taking into account the requirements of the
legislation and regulations of Ukraine in the field of construction. The database architecture can be divided into
static and dynamic blocks.
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