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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 67.03.03

Tema guceprarii:
1. lnnamika B'I3KONPY>KHOI 6anky THMOMIEHKO 3 feMmipepamu B'sI3KOro TEPTs Ta JUHAMIYHMMY FACHUKAMU

KOJINBAHb

2. Dynamics of a viscoelastic Timoshenko beam with dampers and dynamic vibration absorbers

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.23.17 «ByniBesbHa
MexaHika» (19 - apxiTekTypa Ta 6y4iBHMLTBO). — JIHINPOBCHKUI HalliOHANBHNUI YHiBepcUTeT iMeHi Osnecs 'oH4apa;
Jep>kaBHUI BUIINY HaBYaJbHUH 3aKiaf «[[punHIiIpoBChKa AepykaBHa akafeMis Oy[iBHULITBA Ta apXiTEKTypu»
MinictepcTBa ocBitu i Hayku Ykpainy, [JHinpo, 2019. luceprauiiiHa po6oTa NpUCBIY€Ha JOCHiIKEHHIO 3rMHHUX
KOJIUBaHb 6aJIOK, OCHallleHUX AeMIidpepamMu i IMHAMIYHUMU TacHUKaMu KoavBaHsb ([TK), 3 BUKOpuCTaHHAM
HEKJIACUYHOI Mopiei 6ajky, 3anpornonosanoi Tumomenko (BT), i Mozperni B'a3konpyxHoro marepiany Poxra.

Bukopucrtanns mopesni TUMOIIEHKO O3BOJIsE BpaXyBaTy 3CyBHI fedopmaliii i iHep1iito o6epTaHHs, 10 HEOOXinHO



IIPY PO3PAXYHKY MIMPOKOrO KJIaCy MOCTOBUX Ta GALITOBUX KOHCTPYKLi, a 06JIiK BHYTPILIHBOTO i 30BHIITHBOT'O TEPTS
IO3BOJISIE JATU PEANiICTUYHUN ONMC PE30HAHCHOI AMHaMiku. OTPUMAaHO aHAJITUYHUN PO3B'S130K 337a4i PO
BHMYIIEHI KOJIMBaHHS B'SI3KOIPY>KHOI 6a71Ky THMOIIEHKO 3 3a3HaY€HUMU 30CePeKEHUMU BILJINBAMU
(memndepamu, AT'K, ToukOBUMU Macamu) IpU Jii rapMOHIMHOIO HaBaHTAXXEHHSI 3 BUKOPUCTAHHIM PO3KJIaJaHHs 32
BJIACHUMM (PYHKLiSIMU NPYXXHOI 6aku TrMomeHKo 6e3 X BILIMBIB. 3a/1a4ya 3Be/leHa [0 BUPilIeHHS] CUCTEMU
JIiHIAHYX anre6paiyHUX PiBHSHb 3 KOMILJIEKCHUMU KoeillieHTaMu 1[0/10 y3arajlbHEHUX KOOPAUHAT - KoeillieHTiB
3a3HavYeHOro po3kyaasaHHs. [locraHoBKa gemndepis i fUHaAMIYHUX raCHUKIB KOJIMBaHb MifiCUIIOE TEHIEHIIII0 10
MOSIBA PYXOMUX XBWJIb IIPY BUMYIIEHUX KOJIMBAHHSIX 06aJI0K, 0COOJIMBO NPU [ii JIOKAJIbHUX CUJI i 3MillleHUX IOA0
IIMX CWJI TACHUKIB. PyxomMa KOMIIOHEHTA iCTOTHO 3aJIeXXUTh Bif] po3TaulyBaHHs JemMiipepa abo racHuKa i 3pocTae 3i
301/IbLIIEHHSM YaCTOTU 30y yKeHHS. LI KOMIIOHEHTa AUHAMIYHOTIO IIPOTMHY MO>KEe IIPYMBECTH [I0 iCTOTHUX 3MiH B
KPMBU3HI 3irHYTOi OCi i BiITIOBIIHO B 3TMHHUX HAINPY>KEHHSIX, 10 Mae 6paTuCs [0 yBaru IIpy aHali3i JMHaAMIYHUX

HaIpyKeHb Ta Buoopi napamerpis JI'K.

2. The thesis for the scientific degree of a candidate of technical sciences (doctor of philosophy) in speciality
05.23.17 “Structural Mechanics” (19 - architecture and constructing). - Oles Honchar Dnipro National University;
State Higher Educational Establishment “Prydniprovs’ka State Academy of Civil Engineering and Architecture”,
Dnipro, 2019. The thesis is devoted to studying bending vibrations of beams equipped with dampers and dynamic
vibration absorbers (DVA), using a non-classical beam model, proposed by S.P. Timoshenko (TB) and Focht model
of viscoelastic material. Using the Timoshenko model allows to consider shear deformations and inertia of
rotation, that is necessary for consideration for a wide class of bridge and tower structures. Taking into account
internal and external friction allows one to give a realistic description of the beam dynamics near the resonance. A
mathematical model of forced oscillations of Timoshenko beam made from a viscoelastic material with attached
masses, dampers and dynamic vibration dampers, under arbitrary distributed load is obtained using a convenient
set of dimensionless variables and parameters. An analytical solution was obtained for the problem of forced
oscillations of a viscoelastic Timoshenko beam with the concentrated effects (dampers, DVAs, point masses) under
the action of a harmonic load using an expansion in eigenfunctions of Timoshenko's elastic beam without these
effects. The problem is reduced to solving a system of linear algebraic equations with complex coefficients with
respect to generalized coordinates coefficients of the indicated expansion. Applying dampers and dynamic
vibration absorbers intensifies the tendency for the occurrence of running waves at forced oscillations of beams,
especially under the action of local forces and dampers displaced with respect to these forces. The running
component significantly depends on the location of the damper or DVA and increases with increasing excitation
frequency. This component of dynamic deflection can lead to significant changes in the curvature of the bent axis
and, accordingly, in bending stresses, which should be considered when analyzing dynamic stresses and choosing
DVA parameters.
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