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Jlucnepcist XBUIb y CHCTEMI IIPYKHUX CTEPIKHIB,
NepioAUYHO MAKPITJIEHNX THYYKUMH eJIleMeHTaMu

IIpedcmasneno axademivom HAH Ykpainu B.T. Ipinuenxom

Jlocnioaceno xeunvosi eracmueocmi nepioouuHoi cmpyxmypu, ymeopenoi 060Ma NaApaiesvHUMU HeCKIHUeHHUMIU
NPYACHUMU CIMEPIACHAMU, NIOKPINACHUMU NEPIOOUUHO PO3MAULOBAHUMU WAPHIPHO ONEPMUMU ZHYUKUMU OATKAMIL.
s sunadkie cungasnozo i npomugdasiozo no3008iucHb020 pyxy cmepiciie memodom Daoxe odepacani ducnepcitini
PieHANNSA Ma BU3HAYEHA (PA306A WEUOKICID 2APMOHIUHOT XU , IKA MOJICE NOUUPIOBATNUCD Y POI2ASHYMIIL CUCTNEMI.
Iloxasano, wo maxiii X6uLi NPUMAMAHHA 3HAYHA OUCNEPCIsl, 00YMOBLEHA 30YONCCHHAM FZUHHUX MOO NONEPEUHUX
6anoK y 6i0nogionux yacmomuux dianazonax.

Knrouosi cnosa: pazosa wisudkicmu, QuUcnepcist, npysrcHa nepiooudna cmpykmypa, 32utti koauearnts, memoo Duoxe.

[Tepiopnuni py:KHI CTPYKTYPU 3 PO3TAINOBAHUX PETYJISIPHUM YMHOM IJIEHTUYHUX €JIEMEHTIB —
TPAAUIIHHUN 00'€KT TEOPETUYHNX | TIPUKJIAJAHUX JOCTIKEHD ¥ Pi3HUX rany3sx ¢izukn [1, 2].
Bonu a0y 11 IIMPOKOro 3aCTOCYBaHHs, HacaMIIepe]l, B eJIeKTPOHiLi i rizpoakycruii |3, 4]. He-
piiko TepionyHy GyI0BY MAlOTh MeTasieBi (hepME MOCTIB, GAlITOBUX KPaHiB, OMOPU aHTEH TeJie-
KOMYHIKaI[iiTHIX crcteM ToIo. Po3yMiHHS 0c00MBOCTEN MOMIMPEHHST XBUJIb Y TAKMX KOHCTPYK-
IiSIX BayKJTUBE IS TIOSICHEHHS 1XHIX IMHAMITHUX 1 MIITHICHUX XapaKTePUCTUK.

HocriizkeHHs: XBUJIbOBUX BJIACTUBOCTEH CTPYKTYP 3 IEPiOJIMYHO TTOBTOPIOBAHUX aKyCTO- YU
TiIPONPYKHUX €JIEeMEHTIB JIa€ MOKJIMBICTh BCTAHOBUTH aHAJIOTI1 MiK IXHBOIO MMOBEAIHKOIO i TIO-
BEJIIHKOTO TIOPUCTUX CEPEIOBUIIL, SIKi CKJIAMAIOTHCS 3 TIPYKHOI MAaTPHUII, 3alIOBHEHOI PiInHOI0 200
razom. Takuil mixi BUAAETHCS HOBOJI 6araToobiIII09nM TIPU TPAKTYBAHHI TPUPON XBUIIb, SIKi
HOIIUPIOIOTHCS Y TTAPEHXIMAaTO3HUX O10IOTIYHIX TKAHWHAX HA HU3bKUX YacToTax [3].

OnuH i3 HAaUTPOCTIMNX 1 BOJHOYAC 3MICTOBHUX 3 (hi3UUHO1 TOUKH 30pPY MMPUKJIA/IIB MEPIoANY-
HUX HPYKHUX CTPYKTYP — CHCTeMU 6araTOKpaTHO IIAKPIMIeHNX MapaielbHUX CTePKHiB. IxHiii
aHaJII3 y PsIJli BUTIA/IKIB I03BOJISIE OJIeP:KaTh TOUHI aHAJII TUYHI BUPA3M JIJIs1 AIMCIIEPCITHUX PiBHSITHD
i 1ae 3Mory 3poO6UTH BaKJIMBI MOJIE/TbHI OIIIHKYM MOJKJIMBUX 3HaY€Hb (DA30BUX MIBUKOCTEH 1 jia-
Ma30HIB MOMMWPEHHS XBUIb [6—8].
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3ayBaKUMO, 11O TIPU POITJISAI MEPIOUIHNX I'PATOK 3 TOHKOCTIHHUX €JIEMEHTIB IPUPOTHO
BPaxOBYBaTH MOXKJIMBICTD IOIlepevyHoro fedopmyBaHHs ocTaHHIX. BoHO MoOke npusBoauTH 110
iCTOTHOT 3MiHM XBUJIEBITHUX BJACTUBOCTEH TAKUX CTPYKTYP 3a PAXyHOK iHTEHCUBHOTO 30YI5KEH-
HS1 JIOJIATKOBUX BHYTPIIIHIX cTyTeHiB BisibHOCTI. Cripo0y Takoro aHaisy 6yio 3po0sieHo B my0Jri-
Kallii [5], mpore BUKOpUCTaHa TP [IbOMY MaTeMaTUYHA TIOCTAHOBKA IPAHUYHOI 3a/1a4i moTpebye
[IeBHOT'O YTOUHEeHHs1. Buxo/s4u 3 uX MipKyBaHb, Y IIbOMY JIOCJI/IZKEHHI TPOIIOHYETHCS PO3BS1 30K
GLJIBII ITPOCTOT, YUCTO TPYSKHOI 3a/1a4i PO MONTUPEHHS XBUJIb Y CUCTEMI T IKPITIIIEHUX THYYKUMU

6

Puc. 1. MozenbHa nepiognuta CTpyKTypa: @ — Mpu CUMETPHYHOMY 30YIKeHHi; 6 — rpn

AHTHCHMETPUYHOMY 30y KEeHHI

GaJIKaMu CTepsKHIB 6e3 ypaxyBaHHS HAIBHOCTI aKyCTHYHOTO CEPEIOBHUIIIA.
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ITocranoBka 3ajayi Ta ii po3B’a3aHHA. Y JIBOBUMIPHIill TOCTAHOBII PO3TISTHEMO MTOMUPEHHS
rapMOHIYHOI XBWJIL 3 IIUKJIIYHOIO YaCTOTOIO (® B CUCTEMIi JIBOX HECKIHUYEHHUX ITapaJieJIbHUX CTeP:K-
HIiB TOBIIMHU d , TIEPIOAUYHO 3 KPOKOM [ TKPITIEHUX MAPHIPHO CIEPTUMU TIE€PIEHINKYISIP-
HUMU OaJIKaM¥ TOBIUHU b 1 mmpuuu 24 . [[J19 BUSBHAYEHOCTI BBAaXKAEMO, 1[0 XBUJIsSI OIKUTD 3J1iBa
HaIpaBoO B3A0BXK OcCi X . Buaianmo aBa BUNAAKU: CUMETPUYHUN, KOJIM OOUIBA CTEPIKHI KOJIM-
BafoTbcs cH(ba3Ho (uB. puc. 1, @) i aHTUCUMETPUYHN, KOJIM HUKHIH CTEP:KeHb KOJUBAETHCS Y
nporudasi 10 Bepxuboro (aus. puc. 1, 6).

Briopsizikyemo mosHadeHHsl, IPUITACABIIN KOKHIi 3 6atok nesHuit Homep: n=0,+1,£2,... [Ipn
[[bOMY BBasKaTHMeMO, 1110 MixK (72 —1)-010 i 7 -010 GasKaM¥ PO3TAIIOBAHO 72 -i BIAPI3OK CTEPIKHSL.

Y 3araJbHOMY BUITQJIKY CJIi/] IIyKaTH YMOBH iCHYBaHHs OisKy4oi xBuui y ¢hopmi U ei(v=ar)
Tyt K= /c — XBUJIbOBE YUCJIO, 2 ¢ — 11 (pa3oBa MBUIAKICTb. MU MOCTYJIIOEMO JiHIHHICTD CHC-
TeMU, TOMY aMILITY/HU MHOKHUK U " MOKHA TOKJIACTH piBHUM onmHUIl. OCKIJIBKYA U1E€THCS
PO TIPOIIEC, 1O BCTAHOBUBCSH, 3MiHa yCiX (Di3WIHUX TOJIIB y Yaci Ma€ BUTJIS]T e_imt, 110 TpaJu-
IIITHO Z103BOJISIE BIIKUATU €KCIIOHEHITIMHUI YacOBUIM MHOKHUK, MTPAITIOI0YN HA/AJ 3 aMIITITY/I-
HUMHU BeJIMYMHAMU.

BBakaemo, 1Mo matepiasy CTEp:KHIB NMpUTaMaHHI rycTwHa, MoayJsb IOHTA i KoedilieHT
Ilyaccona py, Ey 1 vy, a 6ankam — py, E4, 1 v, BifnosigHo.

Hexail crep:kHi 3/1CHIOIOTH BUKJIIOYHO 1TO3/I0BKHI KOJTMBAHHS, SIKUM Y BUIIQJIKY TIJIaHAPHO1
nedopMartii BiZIoBiIa€ PiBHAHHS PYXY:

d*u,

X2

® E
+k§un =0, ky=—, ¢;= 4
1-v,)
Cd (1=va)p4
Jlu11 3MiTIeHb CTEP;KHIB NMTYKAaTUMEMO PO3B’I30K Y BUTJISII
_ z/edx —ikdx

u,(x)=U0,e " +U,,e .

OO6panwuii xapakTep CUMeTpil 3a1a4i I03BOJISIE Halali 0OMEKUTUCH PO3TJISIZIOM JIUIIE 3MIllleHb
BEPXHBOTO CTEPIKHSL.

SIK yoKe 3a3HAYATIOCH, BEPTUKAIBHI TIEPETOPOIKY € GasTKaMu, 3/aTHUMI 1ehOPMYBATHCS HA 3THH:

d', 4 i _ 0°pyb E,b’
—kbw =O, kb = Db:—'
4 n D 2
dy b 12(1-v})

CrpykTypa BuUpasy /Ui XBUJIBOBHX 4KCeJ R, CBIIYMTH PO Te, 0 OankaM, Ha BiMiHY Bi
CTEPIKHIB, IPUTAMaHHa AMCIEPCist, TOOTO 3a/Ie3KHICTh MIBUAKOCTI IOMMPEHHS XBUJI BiJl YaCTOTH.
[le n1o3BOISIE OUiKYyBaTH TPOSABY MUCTIEPCIMHUX BJIACTUBOCTEHN PO3TIISHYTOIO CUCTEMOIO B ILJIOMY.

OcKiJIbKH MU 0OMEKUIIMCH PO3TJISIIOM MIAPHIPHOTO 3aKPilyIeHHsT OaJIOK, MOKHA Ofipa3y 3a-
MICATH 3araTbHUM PO3B’SI30K JIJIsl iXHiX MIPOTWHIB y BUTJIAII:

coskyy N chk,y
coskyh  chkyh

n cuHda3HU PyX CTEP)KHIB;

@, (y)=1
sink,y = shk,y
"\ sink,h  shkyh

— mpotudazHUil pyX CTEP;KHIB.

Hesinomi crasi y Bupasax aJist 3MillleHb MOKYTh OyTH BH3HAY€Hi 3 rpaHUYHUX YMOB. Y Ha-
HIOMY BUIIA/IKy BOHU TPAKTYIOTbCS SIK CUCTeMa YMOB CIIPSDKEHHS! KIHeMaTUYHUX 1 JMHAMIYHUX
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BEJIMUYUH Y BY3JIaX 3aKPIiTLIeHHs OaToK:
Uy |x:nl= Upiq |x:nl= @, |y:h’
2dE; ( du, du d’w,

il -D =0.
1—vy | dv  dx Py

x=nl y=h
[TizcTaBuBIIM BUPA3K y CIIBBIZIHONIEHHS 1 BUKJIIOUUBIIY 32 JOTIOMOTOI0 KiIHEMaTUYHOI yMO-
BU JUUIsI HPOruHy 0aok koedinient W, , oepsKIMO OZHOPi/HY anreOpaidHy CHCTEMY BiHOCHO
HEBU3HAUYEHUX CTAJINX Y 3MIIIEHHIX CTePKHS:
Uiin-1y +Us(n-1y = U1, =U, =0,
(1+2€) U1y —(1=2iE) Uy gy — Uy, + Uy, = 0.

Jlerko I[IOKa3aTu, 1o TyT

m _ _
E=EyF(kyh), &)= 4Tbv my, =pyhb, My =p,ld,
my

W — CI/IH(l)aSHI/Iﬁ pyx CTGp)KHiB;
Flhoh) = 2kyh
Y5 cthiyh— ctghyh " :
T — TmpoTuha3HUIl PyX CTEPKHIB.

Cuiij 3a3HaYUTH, IO TIOIIYK PO3B’A3KY cHOPMYJIbOBAHOI 3aiadi y BUIJIsIAI OisKydOi XBHII
B3J/I0BXK OCi X 3 HEBiJIOMOIO IIBU/IKICTIO ¢ 1 MOXKJIMBOIO MOAYJISAIIEI0 aMILIITY/IU B [TOIIEPEYHOMY
HANPSIMKY ¥ €KBiBaJieHTHUI 3acTocyBannio Metoza Dioke [2, 4]. ¥ iioro pamkax 3anmcaHy Cuc-
TeMy (DYHKITIOHATBHUX CITIBBITHOIIEHD CJIi/T IOTIOBHUTH YMOBOIO TIEPiOANYHOCTI (Di3MUHUX OB
y Byasax 3 Homepamu (n—1) i n, gk 1e 6y10 3pobseHo B poborax |5, 7, 8]:

_ ikl —ikdl _ 1%/ lkdl
Uy =Uin-pye € 7", Ugy =Uyppe™ e
Taka 1iZCTaHOBKA J{03BOJIA€, IPUPIBHABIIN XapaKTePUCTUUYHUN BU3HAUHUK Pe3yJIbTYIOUOi

asreOpaivHOi CUCTEMU JI0 HYJIs, IPUITH 10 AUCIIEPCIHHOTO PiBHSHHS, SIKE BU3HAYAE JI03BOJIEHI
3HAUYEHHS JTOBKWHU XBUJII HA JaHI YaCTOTI:

e?™ _9e™ (coskyl—Eh,lsinky)+1=0
[MTykane 3naverns (Ga3oBOi MBUAKOCTI XBUJII TAETHCS HAWMEHITUM JOJATHUM PO3B’SI3KOM
JIACIIePCitHOTO PiBHSIHHS

c= %arccos(cos kil —Ek,lsinkyl) .

Amnani3 peayabrariB. Haznami Beaxkatumemo p, =py, Ey =E;, vy =Vy,2h=1,b=2d Y 1po-
My BHIIQ/IKY BiJIHOLIEHHS ITOTOHHUX Mac Oy/e &, =1, a KiJbKicTh napamMeTpiB 3HAYHO CKOPOUY-
etpes. [Ipn uncaoBomy anamisi 3aamo 3HaueHHs (HDi3UUYHUX TTapaMeTPiB TUTIOBI /71 C€PeTOBUIIL
3 JIysKe HU3bKOIO JKOPCTKICTIO Ha 3CyB — OioMaTepiaiB, IesKUX IYM i IJIaCTUKIB. 30Kpema, He-
xait p, =1100 kr/m? E, =210 ITa, v, =0,49 npu xapakTepHuUX po3mipax 2h=410"" m i
h=5-10"5 M, TIpUTAMaHHUX, HAMPUKJIA/, HAWAPIOHIIIMM CTPYKTYPHUM €JIEMEHTaM JIETeHEeBOi
TKAaHWHU — ayibBeosiaM. [Ipyn Takmx mapameTrpax cucTema MOBHOIO MipOIO IEMOHCTPYE OCHOBHI
pucu cBoei nosezinku Bxke B obaacti k;l <1.
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Puc. 2. 3anexuicth (Ha3zoBoi IMBUAKOCTI MOMIMPEHHS Tap- kyh

MOHIUHOI XBUJIi y MOJIeJIbHIM TIepioAnYHill CTPYKTYpi Bif ii 0 /2 . 3n/2 I
XBUJIbOBUX UHCEN: HEMEpepBHa — TPU CUMETPUIHOMY 30Y-
JUKEHHI; ITPUXOBA — TIPM aHTUCUMETPUUHOMY 30y IKEHH1

Ha puc. 2 306pasxkeHo 3a1e;KHOCTI IyKaHol (a-
30BOI IBUJKOCTI TOMMWPEHHS XBWJII B CHUCTEMi Bijl
XBIJIBOBUX PO3MIpiB ky;l i kyh npn cundasuomy i
nporudaszHoMy 30yIKEeHHI CTep:KHIB (HemepepBHa i
IITPUXOBA KPUBI Bi/IIOBI/IHO).

3ayBakMo, 110 s 000X BUIAAKIB CHOCTEPI-
ra€ThCsl TeBHA MOAIOHICTh MoBeMiHKN crctemu. [Tpu
kyl, kyh <<1 3HauenHst $Has3oBol MIBUAKOCTI ¢ 3alMIIAETHCS Maiike cramnm. [IpuposHo, 1mo ¢ < ¢y,
OCKIJIBKH Ha 4aCTOTaX, 3HAYHO HUKUUX 32 MEePIIy BIACHY YaCTOTY, KIHEMaTHUHO 30y1KyBaHi Oasi-
K1 1ehOPMYIOTHCS €1ab0 1 KOMMBAOTHCS IPAKTUYHO SIK €IMHE 11iJTe. Y TaKOMY pasi BOHU Bijirpa-
I0Th POJIb MACUBHUX IHEPIIHHUX J006ABOK, SIKi 301/IbIIYIOTh e(DEKTHBHY Macy CTEP/KHIB.

Bapro 3azHaunTw, 1mo npu nporudasHomy 30y/KeHHI CTEPsKHIB HU3bKOYACTOTHE 3HAYEHHST
MIBU/IKOCTI ¢ BUWSIBUJIOCH BUIIUM, Hi Tipu cuHbaszuomy. L5 pisauiis o6ymoBiIeHa BiiMiHHICTIO
THIIIB KOJIMBaHb MonepeyHnx 6anok B 060x Bumnaakax. /lificHo, npu curdaszHomy 30yKeHHI BOHU
3/IiHiCHIOIOTH 3BOPOTHO-NOCTYHAMBbHI PyXH i TyT &y — 1. AKIo 5k cTep:kHi pyXaloTbes y MPOTH-
hasi, To 6asKkK 06EPTAIOTHCS HABKOJIO OCEIA, 10 MPOXO/SATh Yepe3 IeHTPaIbHi epepis3u, ToMy B
IIbOMY BUIA/IKY Bi/IoBiAHI pueanani macu OyayTs Menmmmn: &, —1/3.

[Tpu HaOIMKEHHI XBUJIBOBUX PO3MIPIB CUCTEMHU JI0 3HAY€EHb, 110 BiIIOBIIAI0Th BJIACHUM Yac-
ToTaM GAJIOK, CIIOCTEPITAIOTHCST PE30HAHCHI eheKTH, MOB’sI3aHi 3 IHTEHCUBHUM 30Yy/KEHHSAM iX-
HiX 3TUHHUX KOJIMBaHb. 31 CTPYKTYPH 3arajlbHUX PO3B’A3KiB /IS IPOTUHIB @, (y) BUILIUBAE, 110
npu curdaZHOMY 30y/UKeHHI cTepKHiB 11e BindyBaeTsest ipu (R, h),,, = (2N +1) / 2, a nmpu mpo-
tucasuomy — ipu (R, h),,, =N , e N — narypausne ancio. [Ipu nabmmwkenti 10 (k,h),,, Me-
XaHIYHUH iMIIeganc G6aku HeoOMeskeHo 3pocTae. [Ipu 1bOMY B JOPe30HAHCHIN CMy3i BiH Mae xa-
paKTep MacH, 301JIbIIEHHS] STKOI TPU3BOIUTH JI0 TATbMYBAHHST CUCTEMH i CIIAIaHHS IBUIKOCTI 110-
mUpeHHst XUt ¢ 10 Hyss. Opasy Mmicst pe3oHaHCy iMIeane Galku 3MIHIOE XapakTep i BOHa
BIKe TIOBOAUTH ceOe K MPYKHICTh, 3aBASKK I[bOMY HEOOMEKEHO 3pOCTaE e(heKTHUBHA TIPYKHICTD
CHCTEMU B I[LJIOMY, 11O 3yMOBJIIOE CTPUOOK JPYTOTO JJIS BEJIUYUHU € . 3 TIOAAIBITNM 30i/IbIIeH-
HSIM XBHJIBOBOTO PO3Mipy (4acTOTH ) peakTHBHA CKJIAJ0Ba iMITelaHCy GaIKi 3HOBY 3MIHIOE THIT HA
MacOBMI 1 BCe TIOBTOPIOETHCS B OKOJIi HACTYITHOTO pe3oHaHcy. IIpu 11boMy B KOXKHIN HACTYITHIN
cMy3i TporyckanHst (pa3oBa MIBUIKICTH TIOTPOXY 3POCTAE, ACUMIITOTHYHO HAOJIMKAIOUCH 3HU3Y
10 ¢; upu kyl, kyh — oo . Taxum unnoM, hazoBa MBUAKICTD AOCTIKYBAHOI XBUJ JIEMOHCTPYE
CUJIBHY JIUCTIEPCITO.

Cutit 3ayBaskuTH, 10 HEOOMEKEHE 3POCTAHHS IMITeIaHCy i (Ha30BOi MIBUIKOCTI BUKJIMKAHE
imeasizamiero mocraHoBKM 3ajaui. [Ipr BpaxyBaHHI MeXaHIYHUX BTPAT y MaTepianax Gayok i
CTEPIKHIB YU B OMOPaXx IIyKaHi XBUJIBOBI YKCJIa CTAIOTh KOMILJIEKCHUMHU, & CTPUOKHU (Di3NUHKX Be-
JIMYUH TIPU TIEPEXO/Ii yepe3 pe3oHaHc — obmeskeHnMu. OKpiM TOTO, HasIBHICTh MEXaHIYHOTO 3Tra-
caHHSI OOMEXKYE MOKJIMBICTH TOIMPEHHST XBUJI B3IOBK HAIPSIMKY X Ha BHCOKHX 4acTOTaX.
SKI0 JK ypaxyBartu, 10 PeabHi CTPYKTYPH He OYBAIOTH iiealbHO TIEPIOIMYHUME, & 3aBXK/I1 Ma-
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10T JIOKQJIbHI HEPETYJISIPHOCTI, TTOB’s13aHi 3 BapialligMu Hi3MIHNX i TEOMETPUIHUX TTapaMeTPiB,
TO CJIiJl BU3HATH, 1[0 MMPAKTUYHE 3HAYEHHS MA€ JuIlle HU3bKOYaCTOTHA CMYTa TIPOMYCKaHHSA —
JIO TIEPIIIOTO PE30HAHCY GAJIOK.

Taxkum uMHOM, HAMU TTOKA3aHO, 110 B CTPYKTYPI, YTBOPEHI /IBOMA MapajeJIbHUMU HECKiH-
YEHHUMU TIPYKHUMU CTEP/KHSIMU, TEPIOANYHO THAKPIJIEHUMHA THYYKUMU OGaJIKaMu, MOXKe T0-
MIMPIOBATUCH TAPMOHIYHA XBUJISA 3 (Ha30BOI0 MIBU/KICTIO, sIKA BU3HAYAETHCS KOMOIHAIIEIO Teo-
MEeTPUYHUX 1 (PI3BUIHNX TTapaMEeTPiB eJIEMEHTIB CTPYKTypu. BuBesieHo aucniepciline piBHIHHA i
3HAl/IEHO /I03BOJIEHI 3HAUYEHHST MIBU/IKOCTI TIOTIUPEHHST XBUJII TIPY CUMETPUYHOMY ¥ aHTUCUMe-
TPUIHOMY 30Y/KEHHI cTepKHIB. BetanoBIeHOo, 1110 ha3oBi MBUAKOCTI 17IsT 000X PO3TIISTHYTUX BH-
Ma/KiB MATUMYTb Pi3Hi 3HAYEHHS 32 PaXyHOK Pi3HUII B XapakTepi KoJMBaHb Oanok. BusHaueHno
HU3bKOYACTOTHI aCUMIITOTUKU (ha30BOi MIBUIKOCTI, a TAKOK 0COOJMBOCTI 11 MOBEIIHKU B OKOJIAX
3TUHHUX Pe30HaHCiB Oasok. I1poeMOHCTPOBAHO, MO TIPH TIOINPEHH] XBUJIb Y TAKUX CHCTEMaxX
CTIOCTEPITAETHCS CUJIbHA UCTIEpCis. BaskTmBO HATOJOCUTH, MO JTUCTIEPCIHiHI BIACTUBOCTI CUCTe-
MU B I[IJIOMY BUSBUJINCH SKICHO BiIMIHHUMM BiJl JUCIEPCIHHUX BJACTUBOCTEH 11 CKJIAOBUX.
TakyM 4MHOM, PO3IJISI/ AMHAMIYHOI TIOBEAIHKU MOJAEJIbHUX IPATYACTUX CTPYKTYP MOXKe OyTH
KOPUCHUM TIPYW aHAJIi31 i1 TTPOTHO3YBAaHHI MEXaHIYHUX BJIACTUBOCTEH KOMIIO3UTHUX MaTepPiamiB 3
MOPUCTOIO OYI0BOIO.
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JINCIIEPCH BOJIH B CUCTEME YIIPYTUX CTEPKHE,
MEPNOJMNYECKU ITOJAKPEIIVIEHHBIX TMBKMMU 9JIEMEHTAMU

VcenetoBaHbl BOMTHOBBIE CBOMCTBA MEPUOANYECKOM CTPYKTYPHI, 0OPAa30BaHHOW ABYMS MapasiebHBIMU Oec-
KOHEYHBIMU YIIPYTUMU CTEPKHAMU, TOAKPETIEHHBIMU TIEPUOINYECKU PACTIONOKEHHBIMY MMAPHUPHO OMEPTHIMU
rubkumMu Gamkamu. J{is caydaeB cuHMa3HOTO W TPOTHBOMA3HOTO IBIKEHUsT cTep:kHeir MeTogoM DJoke mo-
JIy4eHBI AUCIIEPCUOHHbBIC YPAaBHEHNUS U onpesiesieHa ¢pa3oBas CKOPOCTb TaPMOHUYECKOH BOJIHBI, KOTOPAst MOXKET
pacTpocTpaHaThcs B paccMarpuBaeMoii cucteme. [TokazaHo, 9TO Takoil BOJTHe TIPUCYIA 3HAYNTETbHAS [UC-
nepcust, 00y CI0BIeHHAS BO30YKICHIEM U3TUOHBIX MOJL IOIEPEYHbIX OAJIOK B COOTBETCTBYIONINX YACTOTHBIX /-
ama3oHax.

Kmiouesvie cnosa: (asosas cxkopocmu, ducnepcus, ynpyzas nepuoouueckas cmpykmypa, useubnvie Korebanus,
memoo Duoxe.

V.N. Oliynik
Institute of Hydromechanics of the NAS of Ukraine, Kiev
E-mail: v_oliynik@yahoo.com

THE DISPERSION OF WAVES IN A SYSTEM OF ELASTIC RODS
PERIODICALLY SUPPORTED WITH FLEXIBLE ELEMENTS

Wave properties of a periodic structure formed by two parallel infinite rods reinforced by periodically placed
simply supported flexible bars are studied. In the cases of in-phase and anti-phase longitudinal motions of the
rods, the dispersion equations are obtained by the Floquet method, and phase velocity values are determined for
a harmonic wave propagating in the considered system. A significant dispersion is shown to be inherent to this
wave due to exciting the bending modes of the bars in the corresponding frequency ranges.

Keywords: phase velocity, dispersion, periodic elastic structure, bending vibrations, Floquet method.
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