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Pedepar:

1. Inceprartiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMU1aTa TEXHIYHUX HayK 3a crneljanpHicTio 05.23.01 - ByaiBesnbHi
KOHCTPYKUi, 6yAiBii Ta criopyau. — KuiBCbKui HalliOHAJIbHUY YHIBEPCUTET OyiBHULITBA i apXiTEKTypH
MinictepcTsa ocBitu i Hayku Ykpainu, Kuis, 2024. B nuceprauiiiniii po6oTi IpoBeLeHO LOCiI>KeHHS! BIIUBY
BITPOBOrO BUXPOBOTO 30yP)KEHHS Ha HAaIIPYy>KeHO-71e(POPMOBAHUI CTaH CTajJ€BUX 0ALITOBUX CIIOPYJ, CYLiIbBHOIO

nepepisy. BuxpoBe 30y KeHHS IPOSBISETHCS B 6AITOBUX CIIOPYAAX BHACJITOK MTOCiTOBHOTO 3pUBY BUXOPIB 10



KPOMKAax CIIOPYAHU, IO CIIPUYMHIOE i KOJIMBAHHA B IUIOWIVHI, TePIEHINKYJIAPHINA 10 Aii BiTpy. JJaHe aBulle He €
IIMPOKO BiJOMUM B iH>)K€HEPHil rpakTuli B YKpaiHy, BKas3iBKH 11010 PO3PaxyHKIB HA BUXPOBE 30y IKEHHS B
HallioHaJIbHUX HOpMax 3'siBujucs Tisibku B 2020p i € HeZoCTaTHbO IPOpo6JieHi. ByB IIpoBeeHU aHali3 iCHYI0unX
METOJIMK 3 PO3PaxyHKY Ha BUXPOBE 30yI)Ke€HHs Ta OyJiM PO3paxoBaHi i NpOaHali30BaHi YOTUPU pPeasi30BaHUX Ha
IIPaKkTHULi 6aIITOBUX CIIOPYAU BUCOTOIO Bif 11.355 MM 110 48,5M . Bysio BusiBieHoO, 110 iM BJIACTUBUI ITPOSIB BUXPOBOTO
30yIpKeHHS BXKe IPU CJ1abKuX Ta IOMIPHUX BiTpax 3a wKajoo bodoprta, akuil BidyBaeThCs 3a [1€PLIOI0 BJIACHOIO
4acTOTO. BUKOHaHa OIiHKa BUILJIMBY BUXPOBOTO 30y I)KEHHS I10 3aJI€XKHO BiJ] BUCOTU CIIOPYH, PO3INOJiNleHoi Macu
BILJIUB BUXPOBOTO 30yKEHHS CKJIazia€e Bif He3HaYyHuX 3% Bif, 3ycuJib Bif, 1l ppOHTANBHOrO BiTPY AJ1S1 CIIOPY/,
BHCOTOIO 6/113bKO 12 M 0 48% i Buie s criopyz, BUCOTOIO NoHaA 48..50 M.. 3a apXiBOM MOrofy B iHTEpHETI 1J1s
ymoB MicTa KueBa olliHeHa KijbKiCTb KOJIMBAJIbHUX LIMKJIB HA PiK /114 6alITOBUX CIIOPY], sIKa BUsIBUJIAcA Bif, 2,6 10
14,4 MyH 107151 BOCIIIPKYBaHUX CIIOPY, 10 OTPEOye MpY PO3PaxXyHKYy 37iMICHIOBATH OOMEKEHHS HANIPY>KE€Hb O MEXI
BUTPUBAJIOCTi. 3allpONIOHOBAaHa PO3PaxyHKOBA MOJIEJb 3 OJJHOYACHOIO JIi€l0 MAaKCUMAaJIbHOTO (PPOHTAIBHOTO BiTPY Ta
BUXPOBOTO 30yKeHHs. JlociimkeHa edpekTuBHa GopMa IIOIEepevHoro nepepisy, By3iliB i feTaneil 6amToBUx
criopyz,. Taka (popma Mae OyTH y BUIJISLAL Kojia abo 6J1M3bKOi 0 HbOro GOpMHU, HATOMICTb KBaJpaTHi onepeyHi
nepepizu Ta KBaipaTHi pyHAaMEHTH € MeHII e(PEKTUBHUMU. BCTaHOBJIEHI KpUTEPii po3paxyHKy Ha BUTPUBAJICTh
3rigHo HanjoHanbHUX HOpM JIBH Ta €Bpokoy,. KioyoBi cyioBa: BUXpOBe 30YIpPKEHHS; iHepLiliHi KOJIMBaHHS; BITpOBe

HaBaHTa)KeHHSI; 6AlITOBA CIIOPYAQ; PO3PaXyHOK Ha BUTPUBAICTb.

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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