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1. TeopeTUYHO — eKCIIepUMEeHTAJIbHUI AMHAMIYHUI MOHITOPUHT IIPOCTOPOBUX CIIOPYZ, ITif] yac OyiBHUIITBA i
eKCIuTyaTani.

2. Theoretical and experimental dynamic monitoring of spatial structures during construction and exploitation

Pedepar:

1. Inceprauiiina po60Ta NprUCBsSY€Ha NPO6IeMi KOHTPOJIIO TEXHIYHOTO CTaHy IIPOCTOPOBUX OYAiBEJIbHUX CIIOPYI, B
npoueci ix 6ymiBHALITBA i eKCIlTyaTalii. il meTot0 sBNISIETBCS PO3pO6Ka METOAMKY KOMILJIEKCHOTO TEOPETUYHO —
€KCIIEPUMEHTAJIbHOTO JUHAMIYHOTO MOHITOPUHTY CIIOPY[, Liei Kateropii. [yis1 HOCSATHEHHS [IOCTaBIEHOI METH
BUKOHYBJIMCh HACTYIIHI 3a7jayi: BU3HAYaBCs NEPCIEKTUBHUM METOJ, i TOKa3HUKU KOHTPOJIIO, PO3PO0IIsiach
CKiHYEHHO-eJIEeMEHTHa MOJIeJIb TUIIOBOTO IIPeJICTaBHNKA IPOCTOPOBUX CIIOPY/L, BUKOHYBasachk Bepudikanis i
ajanTanuis Moaesi 1o pakTUYHUX eKCITyaTallilHUX YMOB CIIOPYIH, PO3pO0JIsiBCS BapiaHT €KCIIEPUMEHTAJILHOTO
MOHITOPUHTY. BrBuasiach B3aemMolisl TEOPETUYHOTO i €KCIIEPUMEHTAIbHOTO MOHITOPUHTY B KOMIUJIEKCHIN CACTEMI
MOHITOPMHTY TPOCTOPOBOi CIOPYZ Y. TUMTOBUM NPEICTAaBHUKOM LIMX CIIOPY/, B LOCJiI)KEHHSIX BUKOPUCTaHO

criopyny Mi>KHapOJHOTO BUCTaBKOBOTO LIEHTPY B M. KuiB. B pe3ysnbTaTi BUKOHaHUX LOCIIII)KEHb YCTAaHOBJIEHA



IOLiNbHICTE BUKOPUCTAHHS AMHAMIYHOTO MOHITOPMHIY B CUCTEMI KOHTPOJIIO TaKUX CIIOPYZ, i BAKOPUCTAHHS, B
SIKOCTi KOHTPOJIIOEMUX ITOKA3HUKIB, BJIACHUX 4aCTOT, (POPM BJIACHUX KOJIUBAHD i leKPEMEHTA 3aracaHHs
KOJIMBAJILHOTO TIpoliecy. Po3po6sieHo [1Ba BapiaHTH CKiHU€HHO-eJIEMEHTHOI MOJieJli CIIOPYAU, JO3BOJISIOU]
KOHTPOJIIOBATH YKa3aHi MOKa3HUKY TEOPETUYHO- PO3PAaxXyHKOBUM METOMIOM. [lepen6aueHo BUKOPHUCTaHHS
nporpamHux KomiuiekciB Femap with NX Nastran i SCAD. Bukonana Bepudikanis i aganranis mogeni 1o
[IpaKTUYHUX YMOB eKcIltyaratlii cnopynyu MBLL. Ha ocHoBi iHdpopMalLifiHux MaTepiasiB, po3po0seHO BapiaHT
€KCIIEPMMEHTAJIBHOIO AMHAMIYHOIO MOHITOPHHTIY CIIOPYIY, BKJIIOYAI0UUI allapaTHe-iHCTPyMEHTAJbHE, IPOTPaMHe
i onepatiiine 3a6e3ne4yeHHsI MOHITOPUHIOBOI CUCTEMU. 3 JONIOMOIO CKiHU€HHO-€JIEMEHTHOI MOJieJli BU3Ha4YeHi
MOHITOPMHTOBI TOYKYA KOHTPOJIIOEMOI CIIOPYI Y, PO3Pax0OBaHi OCbOBI 3yCUJIJ4, 3TUHAJIbHI MOMEHTH B il
KOHCTPYKLIMHUX €JIEMEHTaX, BU3HAYEHA 3arajlbHa CTiMKiCTb CIIOPYIHU, PO3pax0OBaHi BEJIMYMHHU BJIACHUX 4aCTOT IIPU
Pi3HUX 3aBaHTaXXEHHSX, BU3HAU€HI (POPMHU BJIACHUX KOJIMBAaHb CIIOPYZAH, BiITIOBiAI0Yi iX BJIACHMM YaCTOTaM.
YcranosneHa eeKTUBHICTb BUKOPUCTAHHS TEOPETUYHO-€KCIIEPUMEHTAIbHOTO MOHITOPUHTY /1J1SI BUSIBJIEHHS
KOHCTPYKIUiHUX NOUWKOIKEHb CIIOPYAY, BUBHAUYEHHS TeHIEeHLl i BUIKOCTI iX 3MiH. Po3nopineHi ¢pyHkuii
PO3PaxyHKOBOTO i €KCIIEPMMEHTAJIbHOIO METO/IB i [IPUBEEHO JITOPUTM iX B3a€MO/Iii B KOMIIJIEKCHIN CUCTEMI
TEOPETUYHO-EKCIIEPUMEHTABHOTO AMHAMIYHOTO MOHITOPUHTY IIPOCTOPOBOi CIOPYAU, ITepen6aueHoro
PO3p0O6JIEHOI0 METOAMKOI0. BuBYeHi iHIIi acriekTy pobJieMyu JUHaMiYHOTO MOHITOPUHTY IIPOCTOPOBUX CIIOPYA, i

BU3HAYEHI MOXKJIMBI HAalIPSIMKU MOTO BILOCKOHAJIEHHSI.

2. The thesis is devoted to the control problem of the technical state of spatial building structures during their
construction and operation. Its purpose is to develop a methodology for complex theoretical and experimental
dynamic monitoring of buildings of this category. Typical representative of these structures in the studies was
used the structure of the International Exhibition Center in Kiev. As a result of the carried out researches it is
proved expediency of using dynamic monitoring in the system of control of such structures, as controllable
indicators are used natural frequencies, forms of natural oscillations and damping decrement of the oscillation
process. Two variants of the finite-element model of the building were developed, which allow to control the
indicators by the theoretical-calculation method. The use of software complexes Femap with NX Nastran and
SCAD had been use. The verification and adaptation of the model to the practical conditions of operation of the
IEC structure were done yet. On the basis of information materials, an experimental version of the dynamic
monitoring of the structure, including hardware-instrumental, software and operational support of the monitoring
system was developed. With the help of the finite element model, monitoring points of the controllable structure
were defined, axial forces, bending moments in its structural elements were calculated, general stability of the
structure was determined, values of the natural frequencies at different loads were calculated, defined forms of
natural oscillations of the structure, corresponding to their natural frequencies. Effectiveness of
theoreticalexperimental monitoring was ascertained to identify structural defects of the building, to determine the
tendency and speed of their changes. The functions of calculation and experimental methods were distributed.
The algorithm of their interaction in the complex system of theoretical and experimental dynamic monitoring of
spatial structure is provided, which is provided by the developed methodology. Other aspects of the problem of
dynamic monitoring of spatial structures were studied and possible directions of its improvement were
determined.
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