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Pedepar:

1. Borauenko C.B. MOHITOPUHT TE€XHIYHOTO CTaHy Oy[liBeJib Ta CIIOPY/, HAa OCHOBI iHpOpMaLiliHUX TEXHOJIOTIH. —
KsanigikaniiiHa HayKoBa Ipals Ha NIpaBax pyKomnucy. JJucepralis Ha 3000yTTsI HAyKOBOTO CTYIIEHS JOKTOpa
¢inocodii 3a cnenianpHicTio 192 «ByAiBHUITBO Ta LMBiNbHA iH)KEHEPis». — HABYAJIbHO-HAyKOBUI iHCTUTYT
«[TpupHinpoBchKa Jep>kaBHa akaieMist OyiBHULITBA Ta apXiTeKTypu» YKPaiHChKOTO J1ep>KaBHOIO YHiBEpCUTETY
HayKH i TexHoJoriH, JIHinpo, 2024. luceprauiiiHa po60Ta IpUCBIY€Ha BIOCKOHAJIEHHIO [TPOLIECY MOHITOPUHTY
TEXHIYHOT'O CTaHy OyAiBeJb Ta CIIOPYJ 34 PaXyHOK BUKOPUCTAHHS U(POBUX TEXHOJOTN. Cy4acHa iHKeHepHa
iHdpacTpyKTypa, BKIOYa0uy OyIiBji Ta CIOPYAY, Biirpae KI040BYy poJib y 3abe3rnedeHHi KompopTy Ta 6e3nexku
mogyHy. OJHAaK, HE3BaKAI0UM HA CTAHJAPTU Ta HOPMaTUBY, e(PEeKTUBHA OpraHisallisi IpOBeIEeHHS PEMOHTIB,

PEKOHCTPYKILiH, pecTaBpaliil 6yauHKIB i ciopyy, Ta 3a6e3nedeHHs 6e311evHoi ekcryaTalii 06'eKTiB 6y giBHUIITBA



NoTpebye CUCTEMHOTO Ta iHHOBaliliHOrO nigxony. OJHUM i3 METOIiB, SIKUM Haflae BUXIIHY iHpopMallio 1s
opraxizallii peMOHTiB Ta 3a6e3Ieuye 6e3IeKy eKcIlylyaTallii € MOHITOPUHT TEXHIUHOTO CTaHy Oy iBeJIbHUX
KOHCTPYKIiil. [0710BHOIO IP0O6JIEMOIO B JaHOMY HAIIPSIMKY € BifICyTHICTh LMPPOBUX iHPOPMaLIITHAX CUCTEM, 32
IOTIOMOTOIO SIKMX MO>KHA 30€epiraT Ta aHasizyBaTy iH(pOpMallilo IIPO TEXHIYHUI CTaH OyZiBesb Ta CIOPYA. IcHyloui
METOJI1 MOHITOPUHTY y LIIJIOMY I'PYHTYIOTHCS Ha IEPIOIUIHUX OOCTEKEHHSIX, PE3Y/IbTaTU SKUX BiloOpakaloThCs Y
3BiTax Ha [anepoBUX HOCISIX a00 B pO3pi3HEHUX eJIEKTPOHHUX NOKyMeHTaxX. BigcyTHicTs nndposoi indpopmariitHoi
CHCTEMH, 10 II0€IHYE [aHi MOHITOPUHTY, CTBOPIOE NIPOrajvHU B iHOopMaLliliHiil 6a3i AJ1s1 yXBaJeHHS
VIPaBJIiHCBKUX pilleHb. HeobxigHicTh B iHpopMaLiliHiil 11ppoBiil nnardopmi, sika 31aTHa HAKOIIMYYBaTH,
CHCTEMAaTU3yBaTHU Ta BidyasidyBaTu iH(OpMaILilo 1[0/I0 TEXHIYHOTO CTaHy 00'€KTiB, € aKTyaJIbHOIO 3aa4er0. Y BCTYIII
HaBEJEHO aKTyaJbHICTh TEMU, METY AOCIIIPKEHHS, HAYyKOBY HOBU3HY, [IPAKTUYHE 3HAYEHHS O P>KaHUX
Pe3yJbTaTiB, 0COOUCTUI BHECOK 3[100yBaya Ta arpooallilo pe3yJbTaTiB JOCiIKeHb. Y IepUIOMYy PO3[ii BUKOHAaHO
aHaJi3 iCHYI04MX METO/iB MOHITOPUHIY TEXHIYHOTO CTaHy OyZiBeJIbHUX KOHCTPYKLil Ta HOPMATUBHOI i
3aKOHO/aByoi 6a3u YKpaiHu, 0B'sI3aHOI 3 0OCTEXEHHSM i1 OL[iHKOIO TEXHIYHOTO CTaHy OyZiBesb Ta CIIOPY.
TexHiuHMI cTaH OyiBeJbHUX KOHCTPYKIiM MOXKHA Bi[ICJIiIKOBYBAaTH 3a JOIIOMOIOI0 6€3[1epepBHOI0 MOHITOPUHTY
(cranionapHOro) 260 MOHITOPMHTY OCHOBaHOMY Ha NEePiogUYHUX 00CTEXEHHSIX (HecTallioHapHoro). beanepepBHUM
MOHITOPUHT OCHOBAaHUI Ha BUKOPUCTAHHI aBTOMaTHU30BaHMX CUCTEM Ta 3abe3redye HaKOIUYEHHs, aHaJIi3 i
30epiraHHs JaHUX y PeXXUMi peaslbHOTro 4acy. BCTaHOBJIEHO, 1110 MOHITOPUHT i3 BUKOPUCTAaHHSIM aBTOMAaTU30BaHUX
CHCTEM [103BOJISI€ ONIEPATUBHO PearyBaTu Ha 3MiHM B OyiBeJIbHUX KOHCTPYKLisX. [IpoTe, BUKOPUCTOBYBATH [aHi
CHCTEMHU JIOLITIbHO MPY eKCITyaTalii iHkeHepHO CKIaiHUX OyAiBesb abo B 6yZiBisax 3 Kinacom Hachinkis CC3. Y
CBOIO Yepry, MOHITOPHHI' OCHOBaHUI1 Ha NIepioinyHil OLiHIIi 103BOJIsSIE OXONUTH Gi/blIy KijIbKiCTb OyiBeJIb Ta
CIIOpy/1, Ta € GisIbll YHiBEPCAJbHUM METOJOM. Y APYrOMY PO3/ijli BU3HAYEHO TEXHIUYHY eKCIlyaTallilo OyziBesb Ta
CIIOpY/, 1K IPOLEC MiATPUMKU Ipale3TaTHOrO CTaHy, SKa B3sITa 32 OCHOBY [J1S1 CTBOPEHHS iHPOpMalliliHOi cucTteMu
3 MOHITOPUHTY TE€XHIYHOT'O CTaHy OyiBesib i criopyn. KpiM TOro, BCTAHOBJIEHO IT'SITh YMHHUKIB, 110 CIIPUSIOTH MOSIBI
Ie(eKTiB Ta IOIIKOIKEHb: HEeJIOJKY OYIiBHULTBA, HEJIOIKY IPOEKTYBaHHS, IIOPYIIEHHs ab0 3MiHa yMOB
eKCIulyaTalii, BIuInB po6040ro CepeoBMUILA Ta BIVIUB [PYHTOBOI OCHOBHU. J0JaTKOBO HAaBEIEHO MEePEJIiK
[OIIMPEeHUX NeeKTiB Ta ITOMKOKEHb 38 KOXKHUM YMHHUKOM. HacTymHMM KPOKOM PO3IJISIHYTO NedeKTu Ta
MOMIKO/I)KEHHS B IJIOMMHI iHpopMallii Ta BCTAHOBJIEHO TEpeliK HEOOXiTHUX NaHUX, 10 SAKUX HaJIeXaThb: JaTa
BUSBJIEHHS 200 YTOYHEHHS]; [aHi [Ipo BifIOBiaJbHOrO BUKOHABLIS Ta OpraHisaliilo, sIKi IPOBOJMIIN OOCTEXEHHS ab0
OIJISIZL; OIMC T MO>KJIMBI IPUYMHY NOSIBU AedeKTy abo MOIKOAXKEHHS; pO3MipH (0AUHUL BUMIPY, KifIbKiCHUI
[IOKa3HMK); MiClie pO3TallyBaHHs ([IPUB’SI3Ka 10 KapTH abo cxemu aedeKTiB, Bick, psg, BigMiTka); eckis abo PoTo;
KOHCTPYKIIist 260 €JIeMEHT, Ha SIKOMY BUSIBJIEHO JledeKT YU [IOMIKOIKEHHS; peKOMeHiallii 1o crabimnizarii abo
YCYHEHHIO Je(eKTy YU MOMKOIKEeHHS. 111 TOBHOTU iH(opMallii BCTaHOBJIEHO HEOOXiAHICTb NependadynTu
MOXKJIMBICTb BiZICTE€KEHHS 3MiHM XapaKTE€PUCTUK MiLHOCTI Ta gedopmauiii. Iicis BU3BHa4YeHHS NepetiKy
HeOOXiTHUX TaHUX BCTAHOBJIEHO OCHOBHI KOMIIOHEHTHU iHPOPMaliitHOi CUCTeMHU, IO SIKOi BXOIATh: 6a3a NaHUX,
CHCTeMa YIPaBiHHS 623010 JAaHUX Ta IPUKJIAHA Iporpama. Po3po6seHo apxiTeKTypHUI KOHLENT 6a3U JaHUX 3
ypaxyBaHHSM BUMOT 3aKOHOZABCTBA Ta HOPMAaTHMBHUX NOKYMEHTIB YKpainu y cdepi 6yniBHULITBA. ApXiTeKTypy 6a3u

IAHMX YMOBHO MO>KHA PO3TiMUTY HA CTATUYHUH Ta JUHAMIYHUI GJIOKHU.

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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