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Tema gucepranii:
1. TeopeTHUYHO — €KCIIEPUMEHTAJIbHMI AMHAMIYHUI MOHITOPMHT IIPOCTOPOBUX CIIOPYZ, Iif, yac OyiBHUIITBA i
eKCIlTyaTanji.

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

Pedepar:

1. Inceprauiiina po60oTa IpucBsYeHa MpobieMi KOHTPOJIIO TEXHIYHOTO CTaHy IPOCTOPOBUX OY[iBEJIbHUX CIIOPYZ, B
npotieci ix 6yiBHUIITBA i eKcruTyaTaliii. [I MeToro ABsieThCs PO3po6Ka METOIMKU KOMIIJIEKCHOTO TEOPETUYHO —
€KCIIEPUMEHTAJIbHOTO JUHAMIYHOTO MOHITOPUHTY CIIOPY, Liei KaTeropii. [yis MOCATHEHHS [IOCTaBIEHOI METU
BUKOHYBAJIMUCh HACTYIIHI 3a/1a4i: BU3HAYaBCs IEPCIEKTUBHUI METOZ, i TOKa3HUKU KOHTPOJIIO, PO3pO06JIsIach
CKiHYEHHO-€JIEMEHTHA MOJleJlb TUIIOBOTO IIPeJICTaBHNKA IPOCTOPOBUX CIIOPY[L, BUKOHYBajach Bepugikaiis i

ajanTanis Mofesi 40 (pakKTUYHUX €KCITyaTalilHAX YMOB CIIOPYIU, PO3PO0JISIBCS BapiaHT €KCIIEPUMEHTAILHOTO



MOHITOpPUHTY. BuB4Yasach B3a€MOlis TEOPETUYHOTO 1 EKCIIEPUMEHTAJIbHOIO MOHITOPMHIY B KOMIIJIEKCHIN CUCTeMI
MOHITOPUHTY TPOCTOPOBOI CIOPYZ Y. TUMTOBAM NPEICTaBHUKOM LIUX CIIOPY/, B LOCJIIIKEHHSIX BUKOPHUCTAaHO
criopyny Mi>KHapOJHOTO BUCTaBKOBOI'O LIEHTPY B M. KuiB. B pe3ysbTaTi BUKOHAHUX JLOCIII’)KEHb YCTAaHOBJIEHA
IOLi/IbHICTh BUKOPUCTAHHS JMHAMIYHOTO MOHITOPUHTY B CUCTEMI KOHTPOJIIO TAKUX CIIOPY/, i BAKOPUCTAaHHS, B
SIKOCTi KOHTPOJIIOEMUX ITOKA3HUKIB, BJIACHUX YaCTOT, (POPM BIIACHUX KOJIMBAaHb i IEKPEMEHTA 3aracaHHs
KOJIMBaJIbHOTO IIpoliecy. Po3po6sieHo [1Ba BapiaHTH CKiHU€HHO-eJIeMEHTHOI MOJieJli CIIOPYAU, LO3BOJISIIOU]
KOHTPOJIIOBATU yKa3aHi IOKa3HUKU TEOPETUYHO- PO3PAaXyHKOBUM MeToLoM. [lepen6aueHo BUKOPUCTaHHS
nporpamuux komnsuekciB Femap with NX Nastran i SCAD. Bukonana Bepudikaliis i aganrarnis mogesi 1o
[IPaKTUYHUX YMOB eKcIltyaratii cnopynyu MBLL. Ha ocHoBi iHdopMaLifiHux MaTepiasiB, po3po6seHo BapiaHT
€KCIIEPUMEHTAJIbHOTO JUHAMIYHOTO MOHITOPUHTY CIIOPYAU, BKJIIOYAIOUNI allapaTHE-iHCTPYMEHTAJIbHE, IIPOTPaMHe
i onepatiiine 3a6e3neyeHHs] MOHITOPUHIOBOI CUCTEMU. 3 ONIOMOIO CKiHU€HHO-€eJIeMEeHTHOI MOJieJli BU3Ha4yeHi
MOHITOPMHTIOBI TOYKK KOHTPOJIIOEMOI CIIOPYA U, PO3PaX0OBaHi OCbOBI 3yCUJIJIs, 3TMHAJIbHI MOMEHTH B il
KOHCTPYKLIMHUX €JIEMEHTaX, BU3BHAYEHA 3arajlbHa CTiMKiCTh CIIOPYHU, PO3Pax0OBaHi BEJIMYMHHU BJIACHUX 4aCTOT IIPU
Pi3HUX 3aBaHTaXXEHHSX, BUBHAU€Hi (POPMHU BJIACHUX KOJIMBaHb CIIOPYIH, BiITIOBial0Yi iX BJIaCHUM YaCTOTaM.
YcraHoBsieHa €(EeKTUBHICTb BUKOPUCTAHHS TEOPETUYHO-€KCIIEPUMEHTAIbHOTO MOHITOPYHTY J1J1S1 BUSIBJIEHHS
KOHCTPYKLIMHUX MOUIKOIKeHb CIIOPYAH, BU3HAUYEHHS TeHIEeHLl i BUIKOCTI iX 3MiH. Po3nonineHi ¢pyHkuii
PO3PaxyHKOBOTO i €KCIIEPUMEHTAJIBHOIO METO/IB i [IPUBEEHO AJITOPUTM iX B3a€MO/Iii B KOMILJIEKCHIN CUCTEMI
TEOPETUYHO-E€KCIIEPUMEHTAJIbHOTO IMHAMIYHOTO MOHITOPUHTY IIPOCTOPOBOI CIIOPYIH, TepedadeHoro
PO3pO6JIEHOI0 METOAMKO0. BrBYeHi iHIIi acrekTy npo6yieMy AMHAMIYHOTO MOHITOPUHTY IPOCTOPOBUX CIOPY], i

BU3HAYE€HI MOXKJIMBI HAlIPSIMKU MOTO BIOCKOHAJIEHHS.

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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