VK 534.1(075.8)

[O. C. KPYTUI
H.T. CYPBSIHUHOB
A.D. YAUKOBCKUI

Onecckas TrocyJapCTBCHHAs aKaA€MHUs CTPOUTEIILCTBA U apXUTEKTYPhI

PACITPEJEJEHUE AMIUVINTY A U3I'NBAIOIIIUX MOMEHTOB IIPU
BBIHYKJIEHHBIX TONMEPEYHBIX KOJEBAHUSX BAJIKA DUJIEPA-BEPHYJLIN
C YYETOM HEYIIPYI'OI'O COITPOTUBJIEHUSA

Paccmampuearomes gvinysicoennvie nonepeunvle KoiebanHus wapHupHo onepmoii 6anku Jilnepa-bepryniu
C y4emom GHYMPEHHe20 HeYynpy2e020 CONPOmusieHus. Buluuciensl MakcumanbHvle 3HAYeHust 0Oe3pasmMepHbix
amMnaumyo uzUOAIOWUX MOMEHMOB, UHBAPUAHMHbIE OMHOCUMENbHO PA3MEPHBIX napamempos banxu. /[na 6aiku ¢
JHOObIMU PA3MEPHBIMU — NAPAMEMPAMY  BbIYUCTEHUE MAKCUMATBHBIX AMIIUMYO, COOMBEMCMEYIOUUX 3A0aHHbIM
YACMOMAM  BbIHYICOCHHbIX KONeOAHUL, CE0OUMCSl UL K YMHOJNCEHUIO HA COOMEEMCMEYIOWUL PA3MEPHbII
MHOJICUMENb YIHCe BbIYUCTCHHBIX UHBAPUAHMHBIX Oe3pasmepHblx 3Hauenull. Ha npumepe ducenezobemonnoii banku
Npo6eOeH CPAGHUMENbHBIU AHANU3 MOYHbIX 3HAYEHUT AMAAUMYO OAS OUHAMUHECKUX U3UOAIOWUX MOMEHMO8,
BbIUUCTEHHBIX NO ABMOPCKOU MemoouKe, ¢ AHALOSUYHbIMU GbIYUCIEHUAMU 6 npocpammublx komnaexcax SCAD,
ANSYS. Ymounenvl snavenus amniumyo 6 OKPeCmHOCMU PE30HAHCHBIX YACTOM.

Knioueswie cnosa: banxa diinepa-bepryniu, nonepeunvie koiebanus, 4acmonvl GbIHYHCOCHHbIX KOACOAHU,
PE30HANC, AMNAUMYObl U3LUOATOUWUX MOMEHTNOS.

Y. S. KRUTI
N.G. SURYANINOV
A.E. TCHAIKOVSKY

Odessa State Academy of construction and architecture

DISTRIBUTION OF THE AMPLITUDE OF THE BENDING MOMENT AT THE
FORCED TRANSVERSE VIBRATIONS BEAMS EULER-BERNOULLI WITH
ALLOWANCE FOR INELASTICITY RESISTANCE

Are considered the forced transverse vibrations of simply supported Euler-Bernoulli beam, taking into
account the internal elastic resistance. Calculate the maximum value of the dimensionless amplitude of the bending
moments that are invariant with respect to the dimensional parameters of the beam. For beams with any
dimensional parameters calculation of the maximum amplitudes corresponding to set the frequency of forced
vibrations, reduces to multiplication by appropriate dimensional factor already calculated invariant dimensionless
values. For example, reinforced concrete beam, a comparative analysis of accurate amplitude values for dynamic
bending moments computed by the author's method, with similar calculations in software systems SCAD, ANSYS.
Refined values of the amplitudes in the vicinity of the resonance frequencies.

Keywords: Euler-Bernoulli beam, transverse vibrations, frequency of forced oscillations, resonance, the

amplitude of the bending moments.

BBeaenue. BiusHue compoTuBiieHHs Ha KoseOaTenbHbIE IIPOLIECCHl MMEET BaKHEHIee NPUKIAIHOe
3HaueHHe. B orimume oT pacyera cBOOOJHBIX KOJIEOaHHH, 3aKIIOUAIONIErocs B ONPEIeNIeHUH COOCTBEHHBIX YacTOT U
(dopm KosieOaHMH, a Tak)Ke BBIHYXKICHHBIX KOJEOaHWH BIajiM OT pe30HAHCAa, KOTOpbIE NMPOW3BOJATCS Oe3 ydera

TPEHHUS, UcclleloBaHue KoJaeOaHui BOIM3K pe3oHaHca TpeOyeT ydeTa CHI COIIPOTUBIICHUSL.



PaccessHne sHeprum mIpH KoNeOaHMAX MOMKET ObITH OOYCIIOBICHO BHEIIHMM M BHYTPEHHHM TPCHUEM.
BHelrHee conpoTUBIIEHHE CBSI3aHO C CONPOTHBICHUEM CPEAbl, B KOTOPO MTPOUCXOMIAT KOJICOaHUs, TPEHHEM MEXKIY
MIOBEPXHOCTSIMH CKOJBKEHHSI B COWICHEHHSAX OJIEMEHTOB, a TaKkKe B omnopax. BHyTpeHHe TpeHHe BBI3BAHO
paccessHuEM 3HEpruM B CaMOM MaTepualle 3a CUeT €ro HeCOBEPIIEHHOM YINPYyrocTd. BiMsHue 3TUX BHJOB TpEeHUS
HEOAMHAKOBO M 3aBHCHT OT MHOTHMX (DaKTOpOB: 0COOEHHOCTEH KoyieOaTeNbHON CHCTEMBI, MaTepHaa, 3 KOTOPOro
M3TOTOBJICHBI 3JEMEHTHI CHCTEMbI, OT MapaMeTpoB BHEWIHEH cpensl, OoT (opmbl KonebaHuil. B OombmmHCTBE
CJIlyyaeB M3 JIByX BH/IOB CONPOTHBIICHHUI, BHyTPEHHEE HEYNPYroe CONPOTUBIICHNE OKA3bIBAET OOJIbIIEE BIMSHNAEC HA
XapakTep KojeOaHWI MEeXaHWYEeCKMX CHCTEM. A KOrZa B POJIM BHEIIHEH Cpeibl BBICTYIAeT BO3AYyX, BKIAl
BHYTPEHHEr0 HEYIPYyroro CONpPOTHBIICHHS CTAaHOBUTCS M BOBCE JOMHHHUpYMOmMM. IloaTomMy wuccienoBanue
KoJIcOAaHMH MEXaHHMYECKHX CHUCTEM C YYEeTOM BHYTPEHHETO HEYNPYroro CONPOTHBIICHHS SBIISETCS OCOOCHHO

AKTYyaJIbHBIM.
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