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Pedepar:

1. Incepratist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS KaHJWAaTa TEXHIYHMX HayK 3a crneujanbHicTio 05.23.01 - ByznisesnbHi
KOHCTPYKLi, 6yAiBii Ta criopyau. — KuiBcbkuil HallioHaJIbHUY YHiBEpCUTET OyAiBHULITBA i apXiTeKTypu
Minictepcrsa ocBitu i Hayku Ykpainu, Kuis, 2024. B nuceprauiiiziilt po60Ti IPOBELEHO NOCiI>)KEHHS BILIIUBY
BITPOBOT'O BUXPOBOTO 30YI)KEHHS Ha HANPYXeHO-1e(POPMOBAHUI CTaH CTAJIEBUX OAIITOBUX CIIOPY/], CYLIIbHOTO
nepepisy. Buxpose 30y>keHHsI IPOSIBIISIETHCS B OAIITOBUX CIIOPYAAX BHACJIIIOK IIOCIiIOBHOTO 3pUBY BUXOPIB 110
KPOMKAax CIIOPYAH, IO CIIPUYMHIOE i KOJIMBAHHA B IUIOWIVHI, TEePIEHIUKYJISPHINA 10 il BiTpy. JlaHe ABulle He €
IIMPOKO BiJOMUM B iH>)K€HEpHill IpakTuli B YKpaiHu, BKa3iBKU 010 PO3PaxXyHKiB Ha BUXPOBE 30YIKEHHS B

HalljoHAJIbHUX HOpMax 3'siBUjIKCS Tinbku B 2020p i € HeoCcTaTHBO ITpopobJieHi. ByB NpoBeneHui aHali3 iCHYI0UnX



METOJIMK 3 PO3PaxyHKY Ha BUXPOBe 30yIKeHHs Ta 6y pO3paxoBaHi i IpoaHai3oBaHi YOTUPU peasi3oBaHuX Ha
[IpaKkTHULi 6aIITOBUX CIIOPYAU BUCOTOIO Bif 11.355 MM 110 48,5M . Bysio BusiBiIeHO, 1110 iM BJIACTUBUI ITPOSIB BUXPOBOTO
30yIpKEHHS BXKe IIPU CJ1abKuX Ta IOMIPHUX BiTpax 3a 1Kasoo bodoprta, akuil BioyBaeTbCs 3a [1€PLIOI0 BJIACHOIO
4acTOTOK. BUKOHaHa OLiHKa BUILJIMBY BUXPOBOTO 30y IKEHHS I10 3aJI€XKHO Bif] BUCOTU CIIOPYH, PO3NOLiNIeH0i Macu
BILJIUB BUXPOBOTO 30y)KEHHS CKJIazia€ Bif He3HayHuX 3% Bif, 3yCuJIb Bif, 1il ppOHTANBHOrO BiTPY AJIS1 CIIOPY],
BHCOTOIO 6J113bKO 12 M 10 48% i Bulie 11 Criopyz, BUCOTOO NoHaA 48..50 M.. 3a apXiBOM IOrojy B iHTEpHETI 1J1s1
ymoB MicTa KueBa oliiHeHa KiJIbKiCTb KOJIMBAJAbHUX LIMKJIB HA PiK /11 6alITOBUX CIIOPY], sIKa BUsIBUJIAcA Bif, 2,6 10
14,4 M7H 17151 IOCTIIPKYBAHUX CIIOPY/, 10 NOTPebye NpY PO3PAXyHKY 3[iCHIOBATY OOMEKEHHS HallPyKEHb 10 MEXXi
BUTPHUBAJIOCTi. 3alIPOIIOHOBAaHA PO3PaXyHKOBa MOZEJIb 3 OJJHOYACHOIO Ji€l0 MaKCHMaJIbHOTO (PPOHTAJIBHOTO BiTPY Ta
BUXPOBOTO 30yKeHHs. JlociimkeHa edpekTuBHaA GopMa IIOIIEPEYHOro Nepepisy, By3iliB i feTaneil 6amToBUX
criopyz,. Taka (popma Mae OyTH y BUIJISLAL KOJ1a 260 6J1M3bKOI 0 HbOro (OPMHU, HATOMICTb KBaJpaTHi oNepeyHi
nepepisu Ta KBaApaTHi pyHAaMeHTH € MeHII e(PEeKTUBHUMU. BcTaHOBIIEHI KPUTEPii pO3paxyHKy Ha BUTPUBAJiCTh
3rigHo HaujoHanbHUX HOpM JIBH Ta €Bpokoy,. KiouyoBi cyioBa: BUXpOBe 30y KEHHS; iHepLIifiHi KOJIMBaHHS; BITpOBe

HaBAaHTA>XKEHHS, 6almToBa CII0pyJa; pO3paxyHOK Ha BI/ITpI/IBaI[iCTb.

2. The thesis is monograph submitted for the degree of Candidate of Technical Sciences in the specialty 05.23.01 -
Building structures, buildings and structures. - Kyiv National University of Construction and Architecture, Ministry
of Education and Science of Ukraine, Kyiv, 2024. The dissertation study investigated the influence of wind vortex
shedding on the stress-strain state of steel tower structures of solid cross-section. Vortex shedding manifests
itself in tower structures as a result of the sequential breakdown of vortices along the edges of the structure,
which causes it to oscillate in a plane perpendicular to the action of the wind. This phenomenon is not widely
known in engineering practice in Ukraine, instructions for calculations for vortex excitation in national standards
appeared only in 2020 and are insufficiently developed. An analysis of existing methods for calculating vortex
excitation was conducted and four tower structures implemented in practice with a height of 11,355 mm to 48.5 m
were calculated and analyzed. It was found that they are characterized by the manifestation of vortex shedding
already at weak and moderate winds on the Beaufort scale, which occurs at the first mode of natural frequency.
The outflow of vortex sheding was estimated depending on the height of the structure, the distributed mass, the
influence of vortex shedding is from a small 3% of the forces from the action of the frontal wind for structures with
a height of about 12 m to 48% and higher for structures with a height of more than 48..50 m. According to the
weather archive on the Internet for the conditions of the city of Kyiv, the number of oscillation cycles per year for
tower structures was estimated, which turned out to be from 2.6 to 14.4 million for the studied structures, which
requires limiting the stresses to the endurance limit when calculating. A calculation model with the simultaneous
action of the maximum frontal wind and vortex shedding proposed. The effective shape of the cross-section,
nodes and parts of tower structures is studied. This shape should be in the form of a circle or a shape close to it,
while square cross-sections and square foundations are less effective. The criteria for calculating endurance are
established according to the national standards DBN and Eurocode. Keywords. Vortex shedding; inertial
oscillations; wind load; tower structure; fatigue.
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