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1. Y nepuiomy pospizi mpoaHasnizoBaHO cydyacHi niaxonu 1o nedopmaliiiHoro MoHiTOpUHry, pakTopu
IegopMyBaHHS OyAiBeJb i CIOpPY/, PO3IJVISIHYTO BiTYM3HSIHUN Ta 3apyO6i>KHMIL JOCBiA opraHizalii cucrtem
MOHITOpPMHTY, HOpMAaTUBHY 6a3y B YKpaiHi Ta KoHLenIiio 1udpoBoro npifiHuKa. [IokazaHo, 110 OKpeMi reosie3nyHi
4Y re0TeXHI4YHi MeTOIU He 3a6€e311e4yI0Th IOBHOL[iHHOTO KOHTPOJII0 CUCTEMU «OTOPOKEHHS KOTJIOBAaHY —
I'PYHTOBUI1 MacUB — OTOYYIOYa 3a0yL0Ba», a TOMy HEOOXiIHUM € PO3POOJI€HHS TEXHOJIOTii KOMOIHYBaHHS METOIiB
MOHITOPUHTY 3 iHTerpaljielo 1aHux y eguHe nedopmartiiite nosue. CGopmMyib0BaHO HAYKOBY i IPAaKTUYHY
[IOCTaHOBKY 3aj1a4, OGI'PYHTOBAHO METY Ta 33/1a4i OCIiIKeHHS. Y IPYyroMy po31ijli TeOpeTUIHO OOI'PYHTOBAHO

iHTerpoBaHUM MifXiM 0O CIIOCTEPEXEHD Y CUCTEMI «OTOPOJIKEHHS KOTJIOBaHY — I'PYHTOBUI MaCUB — OTOYyl04a



3a6y0Ba». PO3p006JI€HO TEXHOJIOTIYHY CXeMY KOMOiHYyBaHHS re0je3UYHUX Ta iHKJIIIHOMETPUYHUX METOZIB
MOHITOpUHTY Aedopmaliil 6yiBess i criopyz. 3anporoHOBaHO Ta OIIMCAHO METOAUKU: MOHITOPUHTY
rOpPU30HTAJIbHUX JePOopMallili OrOPOIKEHHS KOTJIOBaHY 3a JIOIIOMOTOI0 NIPSIMUAX 6araTopa3oBUX JIiHIMHO-KYTOBUX
3aCiY0K; MOHITOPUHTIY BEPTUKAJIbHUX IIepeMillieHb PYHIAMEHTIB 32 JAHUMU F€OMETPUYHOTO HiBeJIIOBaHHS;
KOHTPOJIIO TPIlIMH 33 JOIIOMOTOK KOHTAKTHUX TPIIIMHOMIPIB; iHKJIIHOMETPUYHOTO MOHITOPUHTY 3CYBHUX IIPOLIECIB
i3 BUBHAUYE€HHSM aKTHBHOI [IJIOIIVHY KOB3aHHS Ta ii €BOJIIOL|] B 4aci. Y TPETbOMY PO3ZiJi HaBeEeHO Pe3yJIbTaTU
€KCIIEPMMEHTAJIbHUX JIOCiIKeHb. Ha ekciepuMeHTalbHOMY 10J1iroHi B M. Kuesi (2014-2019 pp.) BUKOHaHO
KOMOIHOBaHUI1 MOHITOPUHT JeopMallill y 30Hi BILJIMBY Bifj pO3pOOKM ININGOKOr0 KOTJIO0BaHYy Ha cxuili KJ0BCbKOro
sapy. BctanosneHo, mo gaktuyHi Jedopmaliii oropopkeHHs (TOpU3OHTaJbHI 10 65 MM Ta OCilaHHsS PyHIAMEHTIB 1O
39 MM) E€pPEBUIINIIM PO3PAaXYHKOBI 3HAYEHHS, aJl€ 3aBSKM CUCTEMATUYHOMY MOHITOPMHTY Ta KOPUTYBaHHIO
[IPOEKTHUX PillleHb BAAIOCS 3aN00IrTH aBapitHUM CUTYyalisiM 1J1s1 6yIiBesb 0TOUYy040i 3a0yoBU. 3a(ikCOBaHO
MIOETaIHUI XapaKTep PO3BUTKY JedopMalliil: CIOYaTKy — OrOPOJPKEHHSI KOTJIOBaHY, fjajli — 3CyBHi IPOLeCU B
I'PYHTOBOMY MacuBi (iHKJIIHOMEeTPUYHI CBEPJJIOBUHN), TOTIM — OCilaHHS PYHIAMEHTIB i pO3KPUTTS TPIlMH Y
OyniBnsx. Y ogaTky A HaBeJjeHO pe3yJsbTaTy [IPaKTUYHOTO Ta HOPMATUBHOIO BIIPOBAKEHHS AMCEPTaLiHHUX
HarnpaioBaib. COOpMyIbOBAaHO PEKOMEH ALl I MIJISIXU BUPIlI€HHS IPOO6JIEM, 1II0 BUHUKAIOTh IIi/i YaC MOHITOPUHTY
nedopmariiii y BOEHHUX yMOBax. [IokazaHO BUKOPUCTaHHS TEOPETUKO-MEeTOANYHYX [10JI0’KEeHb JucepTallii mmif, yac
pospobnenss ICTY-H b B.1.2-17:2016 «HactaHoBa 1040 HayKOBO-TEXHIYHOI'O MOHITOPUHTY OYZiBeJsb i CIOPYA» Ta
OOGI'PYHTOBAHO CTBOPEHHSI CTaHJAPTy opraxidauii Ykpainu COY OIT HOIBK B.1.3-02495431-020:2025 «Oco611BOCTi
reoJie3NYHMX JOCIiIPKeHb [IPY 00CTeKeHHI IOUIKOIKEeHNX OYAiBesb i ClIopyn». 3anporoHOBaHi Migxoau
3a0€e31e4yIoTh YHiQiKalilo reoie3nyHNX METOOUK OOCTEXKEHHSI i MOHITOPUHTY MOIIKOPKEHUX 00'€KTIB Ta
CTBOPIOIOTb ITPAKTUYHE MigIPYHTS 17151 GOPMYyBaHHSI Cy4acHOi HalliloHaIbHOI HOPMATUBHOI 6a3u ¥ CTIMIKMX CUCTEM
KOHTPOJIIO JeopmMaliil y BOEHHUI Ta MiCISIBOEHHUI NIEPIOAN.

2. Chapter 1 analyzes modern approaches to deformation monitoring, the factors influencing structural
deformation, domestic and international experience in organizing monitoring systems, the relevant Ukrainian
regulatory framework, and the concept of the digital twin. It is shown that individual geodetic or geotechnical
methods do not provide comprehensive control over the “excavation support - soil mass - surrounding buildings”
system. Therefore, the development of a combined monitoring technology integrating data into a unified
deformation field is essential. The scientific and practical problem is formulated, and the purpose and objectives of
the study are substantiated. Chapter 2 provides theoretical justification for an integrated observation approach
within the “excavation support - soil mass - surrounding development” system. A technological scheme for
combining geodetic and inclinometric deformation monitoring methods is developed. The dissertation introduces
and describes methodologies for: monitoring horizontal deformations of excavation support structures using
repeated direct linear-angular intersections; monitoring vertical displacements of building foundations using
geometric leveling; crack monitoring with contact crack gauges; and inclinometric monitoring of slope
deformations with identification of the active slip plane and its temporal evolution. Chapter 3 presents the results
of experimental research. At an experimental site in Kyiv (2014-2019), combined deformation monitoring was
carried out in the impact zone of a deep excavation on the slope of the Klov ravine. It was established that actual
deformations of the excavation support (horizontal up to 65 mm) and foundation settlements (up to 39 mm)
exceeded the design values. However, systematic monitoring and timely adjustments to project decisions
prevented hazardous situations for adjacent buildings. A staged deformation pattern was recorded: first, the
excavation support; then, slope movements within the soil mass (inclinometer boreholes); followed by building
foundation settlements and the formation of structural cracks. Appendix A presents the results of practical and
normative implementation of the dissertation outcomes. Recommendations and solutions to challenges arising
during deformation monitoring under wartime conditions are formulated. The application of theoretical and
methodological results in the development of the national standard DSTU-N B V.1.2-17:2016 “Guidelines for
scientific and technical monitoring of buildings and structures” is demonstrated, along with the substantiation for
creating a new Organizational Standard SOU DP NDIBK B.1.3-02495431- 020:2025 “Specifics of geodetic
investigations during the inspection of damaged buildings and structures.” The proposed approaches ensure the



unification of geodetic methodologies for inspecting and monitoring damaged structures and create a practical
basis for forming a modern national regulatory framework and resilient deformation control systems in wartime
and post-war reconstruction periods.
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Micue3Haxoa KeHHS: npocrekT [Tositpsauux cui, Kuis, 03037, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeectpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peEeCTpallilo HAyKOBOi

OisSIIBHOCTI

Kapnincekuit FOpint Osekcangposuy

Kapnincoskuit FOpiit OsnekcaHnnpoBry

Kouepra OneHa MukosaiBHa

Opuenko TersHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



