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Jlucnepcist XBUIb y CHCTEMI IIPYKHUX CTEPIKHIB,
MepioAUYHO MAKPITJIEHNX THYYKUMH eJleMeHTaMu

IIpedcmasneno axademivom HAH Ykpainu B.T. Ipinuenxom

Jlocnioaceno xeunvosi eracmueocmi nepioouuHoi cmpyxmypu, ymeopenoi 060Ma NaApaiesoHUMU HeCKIHUeHHUMIU
IPYACHUMU CIMEPIACHAMU, NIOKPINACHUMU NEPIOOUUHO PO3MAULOBAHUMU WAPHIPHO ONEPMUMU ZHYUKUMU OATKAMIL.
s eunadkis cungasnozo i npomugasiozo no300exuctv020 pyxy cmepickisc memooom Dioxe odepicari ducnepcitini
DisHANNA MaA BUSHAUEHA (PA308a WEUOKICTID 2APMOHIUHOT XCUIT , IKA MOJICE NOWUPIOBATUCD Y PO3ZILSHYMIL CUCTEM.
Iloxasano, wo maxiii X6uLi NPUMAMAHHA 3HAYHA OUCNEPCIsl, 00YMOBLEHA 30YONCCHHAM 3ZUHHUX MOO NONEPEUHUX
6anox y 6i0nosionux uacmomnux 0ianasonax.

Knrouosi cnosa: pazosa wisudkicmy, QUcnepcist, npyrcHa nepiooudna cmpykmypa, 32utti koruearntst, memod @noxe.

[Tepiopnuni py:KHI CTPYKTYPU 3 PO3TAINOBAHUX PETYJISIPHUM YMHOM IJIEHTUYHUX €JIEMEHTIB —
TPAAUIIHHUT 00'€KT TEOPETUYHNX | TIPUKJIAJHUX JOCTIKEHD ¥ Pi3HUX Taimy3sax ¢izukn [1, 2].
Bonu HaOyJ/11 IIMPOKOro 3aCTOCYBaHHs, HacaMIIepel, B eJIeKTPOHILi i rizpoakycruii |3, 4]. He-
PiZIKO HepioaryHy OYI0BY MaloTh MeTaieBi (epmMu MOCTIB, OAlITOBUX KPaHiB, OIIOPU aHTEH TeJjie-
KOMYHIKaI[iiTH1X crcteM ToIo. Po3ymiHHS 0c0OIMBOCTEN MOMIMPEHHST XBUJIb Y TAKIMX KOHCTPYK-
ISTX BayKJTUBE JIJISI TIOSICHEHHS IXHIX IMHAMITHUX 1 MIITHICHUX XapaKTePUCTUK.

JlocaikeHHss XBUJIbOBUX BIACTUBOCTEN CTPYKTYP 3 MEPIOAMYHO TTOBTOPIOBAHUX aKyCTO- YN
TIPONPYKHUX €JIEeMEHTIB JIa€ MOKJIMBICTh BCTAHOBUTH aHAJIOTI1 MiK IXHBOIO MMOBEIIHKOIO i TI0-
BEJIIHKOTO TIOPUCTUX CEPEIOBUIIL, SIKi CKJIAMAI0THCS 3 TIPYKHOI MAaTPHUIL, 3alI0OBHEHOI PiInHOI0 200
razoM. Takuii mixi BUAAETHCS HOBOJI 6araToobiIII09nM TIPU TPAKTYBAaHHI TPUPOJN XBHIIb, STKi
HOIIUPIOIOTHCS Y TTAPEHXIMATO3HUX O10IOTIUHIX TKAaHWHAX HA HU3BKUX YacToTax [3].

OpnuH i3 HANIPOCTIMINX 1 BOAHOYAC 3MICTOBHUX 3 (DI3UYHOI TOYKH 30pYy IPUKJIA/IIB TTepiofny-
HUX HPYKHUX CTPYKTYP — CHCTeMU 6araTOKpaTHO IIiKPIilIeHnX MapaielbHUX CTepPKHiB. IxHiii
AHAJII3 y PsIJii BUTIA/IKIB I03BOJISIE OJIePsKaTh TOUHI aHAJI TUYHI BUPA3M 71 AMCIIEPCITHUX PiBHSTHD
i 1a€ 3MOTY 3pOOUTH BaKJINBI MOJIEJIbHI OIIIHKY MOKJINBUX 3HaYeHb (ha30BUX MIBUAKOCTEN 1 Tia-
Ma30HIB MOTIMPEHHS XBUJIb [6—8].
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Puc. 1. MozenbHia nepiognuta CTpyKTypa: @ — Mpu CUMETPHYHOMY 30yIKeHHi; 6 — mpn
AHTUCUMETPUYHOMY 30y KEHHI

3ayBaKUMO, 11O TIPU POITJISAI MEPIOUIHNX I'PATOK 3 TOHKOCTIHHUX €JIEMEHTIB IPUPOTHO
BPaxXOBYBAaTH MOJKJIMBICTH MOIEPETHOTO JlehopMyBaHHA OocTaHHIX. BoHO MOke pU3BOUTH /10
iCTOTHOI 3MiHM XBUJIEBITHUX BJACTUBOCTEH TAKUX CTPYKTYP 3a PAXyHOK iHTEHCUBHOTO 30Y/I5KEH-
HST JIOJIATKOBUX BHYTPIMIHIX CTYyMeHiB BibHOCTI. Cripo0y Takoro anasmisy 0ysio 3pobJieHo B my6Jri-
Kallii [5], mpoTe BUKOpUCTaHa TP [IbOMY MaTeMaTUYHA TIOCTAHOBKA IPAHNUYHOI 3a/1aui moTpebye
MTEBHOTO YTOUHEHH. BUxo5191 3 1UX MipKyBaHb, y IIbOMY JOCJI/KEHH] TIPOMOHYETHCS PO3BS 30K
GIJIBII ITPOCTOT, YUCTO TPYIKHOI 3a/1a4i PO MONTUPEHHS XBUJIb Y CUCTEMI T IKPITIIIEHUX THYYKUMU
GaskaMu CTepsKHIB 6e3 ypaxyBaHHs HAsSIBHOCTI aKyCTUIHOTO CEPEOBUIIA.
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ITocranoBka 3ajayi Ta ii po3B’a3aHHA. Y IBOBUMIPHIill TOCTAHOBII PO3TSTHEMO MTOMUPEHHS
rapMOHIYHOI XBUJII 3 IIUKJIIYHOIO YaCTOTOIO () B CUCTEMI IBOX HECKIHUEHHUX MTapaeIbHUX CTEPIK-
HiB TOBIIMHK d , IEPIOUIHO 3 KPOKOM [ MiAKPITJIEHUX MAPHIPHO CIIEPTUMHU TIEPIEHINKYJISIP-
HUMU OaJIKaM¥ TOBIUHU b 1 mupuuu 2k . [[J19 BUSBHAYEHOCTI BBAaXKAEMO, 1[0 XBUJIsSI OIKUTD 3J1iBa
HaIpaBoO B3A0BXK OCi X . BuaiamMo aBa BUNAAKKU: CUMETPUYHUN, KOJIM OOUIBA CTEP/KHI KOJIM-
BafoTbcsd cH(ba3Ho (uB. puc. 1, @) i aHTUCUMETPUYHN, KOJIM HUKHIN CTEP:KeHb KOJNBAETHCS Y
nporudasi 10 Bepxuboro (aus. puc. 1, 6).

Briopsizikyemo ro3HadeHHsl, IPUITACABIIN KOKHIi 3 6atok neBHuit Homep: n=0,+1,£2,... [Ipn
[[bOMY BBaKaTHMeMO, 1110 MixK (72 —1)-010 i 7 -010 GasKaM¥ PO3TAIIOBAHO 72 -i BIAPI3OK CTEPIKHSL.

Y 3araJbHOMY BUITQJIKY CJIi/] IIyKaTH YMOBH iCHYyBaHHs OisKy4oi xBuii y ¢hopmi U ei(v=or)
Tyt K= /c — XBUJIbOBE YUCJIO, 2 ¢ — 11 (pa3oBa MBUAKICTb. MU MOCTYJIIOEMO JHIHHICTD CHC-
TEeMU, TOMY aMILIITY/HU MHOKHUK U " MOKHA TOKJIACTH piBHUM onmHUIl. OCKIJIBKY U1E€THCS
PO TIPOIIEC, 1O BCTAHOBUBCS, 3MiHA yCiX (Di3WYHUX TOJIIB y Yaci Ma€ BUTJIS]T e_imt, 110 TpaJu-
IIITHO ZI03BOJISIE BIIKUATU €KCIIOHEHITIMHUI YacOBUIM MHOKHUK, MTPAITIOIOYN HA/AJl 3 aMILTITY/I-
HUMU BEJIMYNHAMH.

BBakaemo, 1Mo matepiasy CTEp:KHIB NMpUTaMaHHI rycTwHa, MoayJsb IOHTA i KoedilieHT
I[lyaccona py, Ey 1 vy, a bankam — py, Ez, 1 v, BifnosigHo.

Hexail crep:kHi 3/i1HICHIOIOTH BUKJIIOYHO 1TO3/I0BKHI KOJTMBAHHS, SIKUM Y BUIIQJIKY TIJIaHAPHO1
nedopMmartii BiZIMOBia€ piBHIHHS PYXY:

d*u,

x2

® E
+k§un =0, ky=—, ¢;= —d
1-v,)
Cd (1=va)p4
Jlu1 3MiTIeHb CTEPIKHIB NMTYKAaTUMEMO PO3B’I30K Y BUTJISII
_ zkdx —ikdx

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

OO6panuii xapakTep CUMeTpil 3a1a4i 03BOJISIE Halali 0OMEKUTUCH PO3TJISIZIOM JIUIIE 3MillleHb
BEPXHBOI'O CTEPIKHSL.

SIK yoKke 3a3Ha9ATIOCH, BEPTUKAIBHI TIEPETOPOIKY € GaTKaMu, 3/aTHUMI [ehOPMYBATHCS HA 3THH:

4 2 3

Y Y SN VL O

4 b®n — Y p T D, ' b — PN
dy b 12(1-v})

Crpykrypa Bupasy /il XBUJIBOBHX 4KCeJ R, CBIIYMTH PO Te, 0 OaskaM, Ha BiMiHY Bi
CTEPIKHIB, IPUTAMaHHA JUCIIEPCist, TOOTO 3aJI€KHICTD MIBUAKOCTI TTONTMPEHHST XBUJII BiJl YaCTOTH.
[le no3BoIsIE OUiKyBaTH TPOSABY MUCTIEPCIMHUX BJIACTUBOCTEHN PO3TJISHYTOIO CUCTEMOIO B IIJIOMY.

Ockitbkt MU OOMEKUIIMCH PO3TJISIIOM MIAPHIPHOTO 3aKPIIeHHsT GATOK, MOXKHA O/[pasy 3a-
MUCATH 3arabHUM PO3B’430K [/ IXHIX IIPOTUHIB Yy BUTJIS/L:

coskyy N chkyy
coskyh  chkyh

n cuH}a3HUI PyX CTEP)KHIB;

w,(y)=
sink,y = shk,y
"\ sink,h  shkyh

— mpotudazHUil pyX CTEPKHIB.

Hesimomi crasi y Bupasax AJist 3MillleHb MOKYTh OyTH BH3HAY€Hi 3 rpaHUYHUX YMOB. Y Ha-
MIOMY BUTAJIKy BOHU TPAKTYIOTHCS K CUCTEMa YMOB CIPsKEHHS KIHEMATUUHUX 1 TUHAMITHUX
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BEJIMUYUH Y BY3JIaX 3aKPIiTLIeHHs OaToK:
Uy |x:nl= Upiq |x:nl= @, |y:h’
2dE; ( du, du d’w,

Ll —D =0.
1—vy | dv  dx Py

x=nl y=h
[TizcTaBuBIIM BUPA3K y CIIBBIZIHONIEHHS 1 BUKJIOUUBIIY 32 JOTIOMOTOI0 KiIHEMaTUYHOI yMO-
BU JUUIsI IPOTHHY Oaok koedinient W, , ofepsKIMO 0HOPiiHY anreOpaidHy CHCTEMY BiHOCHO
HEBU3HAYEHUX CTAJINX Y 3MIIIEHHSX CTEPKHS:
Uiin-1y +Us(n-1y ~ U1, =Ug, =0,
(1+2i€) U1y —(1-2i€) Uy gy — Uy, + Uy, = 0.

Jlerxko I[MOKa3aTu, 1o TyT

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

thiyh+tghyh cuHdaszHuil pyX CTepKHiB;
Fly=1 2ok
YU cthiyh—ctgkyh ) :
T — TpoTuha3HUI PyX CTEPKHIB.

Curiji 3a3HAYUTH, 11O TOIIYK PO3B’sI3KY cHOPMYTIHOBAHOI 3aa4i y BUTJISIAI OIKYyd0i XBHLII
B3J/I0BK OCi X 3 HEBiZIOMOIO IIBU/IKICTIO € 1 MOXKJIMBOIO MOAYJISAIIEIO aMIIITY/IU B ITOIIEPEYHOMY
HANPSIMKY ¥ €KBiBaJieHTHUI 3acTocyBannio Metoqa Dioke [2, 4]. ¥ iioro pamkax 3anmcaHy Cuc-
TeMy (DYHKITIOHATHHUX CITiBBITHOIIEHD CJIi/T TOTIOBHUTH YMOBOIO TIEPiOAMYHOCTI (Di3MYHUX TTOTIB
y Byasax 3 Homepamu (n—1) i n, gk 1e 6yJ10 3pobieHo B poborax |5, 7, 8]:

_ il _—ikyl _ il ikl
Uy =Uin-pye € 7", Ugyy =Uyppe ™ e
Taka 1iZCTaHOBKA /{03BOJIA€, MPUPIBHABIIN XapaKTePUCTUUYHUN BU3HAUHUK Pe3yJIbLTYIOUOi

areOpaivHOi CUCTEMU JI0 HYJIs, IPUITH 10 AUCIIEPCIHHOTO PiBHSHHS, SIKe BU3HAYAE J03BOJIEH]
3HAQUEHH JOBKUHN XBUJII HA JAHIN 4acTOTI:

2™ _9¢™ (coskyl —Ek,lsinky)+1=0
[Mlykane 3naverns Ga3oBOi MBUAKOCTI XBUJII TAETHCS HAWMEHITUM JOJATHIUM PO3B’SI3KOM
JIACIIePCiTHOTO PiBHSIHHS

c= %arccos(cos kil —&Ek,lsinkyl) .

Amnani3 peayasrariB. Haznami BBaxkatumemo p, =py, Ey =E;, vy =Vy,2h=1,b=2d Y 1po-
My BHIIQ/IKY BiJIHOLIEHHS ITOTOHHUX Mac Oye &, =1, a KiJbKicTh napamMeTpiB 3HAa4HO CKOPOYY-
etbes. [Ipn uncaoBomy anamisi 3aamo 3HaueHHs (HDiSUUHUX TTapaMeTPiB TUTIOBI /I C€PeTOBUIIL
3 JysKe HM3bKOIO JKOPCTKICTIO Ha 3CyB — OioMaTepiaJiB, IesKUX IYM i IJIaCTUKIB. 30KpeMa, He-
xait p, =1100 kr/m? E, =210 ITa, v, =0,49 npu xapakTepHux posmipax 2h=4107"" m i
bh=5-10"5 M, TIPUTAMaHHUX, HAMPUK/IA/, HAWAPIOHIIIMM CTPYKTYPHUM €JIEMEHTaM JIETeHEBOi
TKAaHWHU — ayibBeosiaM. [Ipn Takmx mapameTrpax cucTema MOBHOIO MipOIO IEMOHCTPYE OCHOBHI
pucu cBoei noBezinku 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 306pakeHo 3a1eKHOCTI ImyKaHoi (a-
30BOI IIBUJKOCTI TOMIMWPEHHS XBWJII B CUCTEMi Bijl
XBIJIBOBUX PO3MIpiB ky/ i kyh mpn cundasuomy i
nporudaszHoMy 30yIKeHHI CTep:KHIB (HemepepBHa i
IITPUXOBA KPUBI Bi/IIIOBI/IHO).

3ayBaxkMo, 110 A1 000X BUIAAKIB CIHOCTEPi-
ra€ThCsl IeBHA MOMIOHICTh MOBeMiHKN cucteMu. [1pu
kyl, kyh <<1 3HauenHst $HasoBoI MIBUAKOCTI ¢ 3alMIIAETHCS Maiike cramnm. [IpuposHo, 1mo ¢ < ¢y,
OCKIJIBKH Ha 4aCTOTaX, 3HAYHO HUKUUX 32 MEPIIy BIACHY YaCTOTY, KIHEMaTHUHO 30y/1KyBaHi Oasi-
K1 1ehOPMYIOTHCS €1ab0 1 KOMMBAOTHCS IPAKTHYHO SIK €IMHE 11iJTe. Y TaKOMY pasi BOHU Bijirpa-
I0Th POJIb MACUBHUX IHEPIINHUX J00aBOK, SIKi 301/IbIIYIOTh e(DEKTHBHY Macy CTEPKHIB.

Bapto 3aznaunrtu, mo mpu npotudazHomy 30yKEHHI CTEPKHIB HU3bKOYACTOTHE 3HAYEHHST
MIBU/IKOCTI ¢ BUWSIBUJIOCH BUIIUM, Hi Tpu cuHbasznomy. L5 pisauiis o6ymoBiIeHa BiiMiHHICTIO
TUIIB KOJUBaHb II0IepedHx 6aaoK B 000X Bunagkax. JlilicHo, npu cundasHomy 30y/KeHHI BOHI
3/IiHICHIOIOTH 3BOPOTHO-NOCTYHAMBbHI PyXH i TyT &y — 1. AKIo 5k cTep:kHi pyXaloThes y MPOTH-
hasi, To 6askK 06EPTAIOTHCS HABKOJIO OCE, IO TPOXOASATh Yepe3 IeHTPAJIbHI Tlepepisu, ToMy B
IIbOMY BUIIQJIKY BiZOBi/iHI IpreiHani Macu OyayTh MeHIMMU: &y —>1/3.

[Tpu HabIMKEHHI XBUIBOBUX 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 PO3BA3KiB I IPOTUHIB @, (y) BUILIUBAE, 110
npr curdazHOMY 30y/DKeHHI cTepKHIB 11e BinoyBaeTnest ipu (R, h),,, = (2N +1) / 2, a npu po-
tucasuomy — pu (R h),,, =N , e N — narypausne ancio. [Ipu nabmmwkenti 10 (k,h),,s Me-
XaHIYHUH iMIIeaHc G6aku HeoOMeskeHo 3pocTae. [Ipu 1[bOMY B JOPE30HAHCHIN CMy3i BiH Mae xa-
pakTep Macu, 30iTbIIIEHHS SIKOT IPU3BOIUTD /10 TATbMYBAHHS CUCTEMH 1 CTIA/IAHHST IMBUIKOCTI 10~
MUpPEeHHs XBUJI ¢ 10 Hyss. Opasy Mmicjs pe3oHaHCy imMieane Gaaku 3MiHIOE XapakTep i BOHa
BIKe TIOBOAUTH ceOe SIK MPYKHICTh. 3aBASKH [[bOMY HEOOMEKEHO 3pOCTaE e(heKTHUBHA TIPYKHICTD
CHCTEMU B I[LJIOMY, IO 3yMOBJIIOE CTPUOOK JPYTOTO JJIS BEJIUYUHU € . 3 TOAANBITNM 30i/IbIIeH-
HSIM XBUJIBOBOTO PO3MIpY (YaCTOTH) PeaKTUBHA CKJIA/I0BA iMITeIaHCy OaJIKU 3HOBY 3MIHIOE THII Ha
MacOBMH 1 BCe TIOBTOPIOETHCSI B OKOJII HACTYITHOTO pe3oHaHcy. IIpu 11boMy B KOXKHIN HACTYITHIN
cMy3i mporycKaHHs (ha3oBa MBUAKICTb TOTPOXY 3POCTAE, ACUMIITOTUYHO HAOIMKAIOYNCH 3HU3Y
1o ¢; upu kyl, kyh — oo . Taxum unnoM, pazoBa MBUAKICTD AOCTIKYBAHOI XBUJ JIEMOHCTPYE
CUJIBHY JIUCTIEPCITO.

Cutir 3ayBaskuTH, 10 HEOOMEKEHEe 3POCTAHHS iMITelaHCy i (Da30BOi MIBUIKOCTI BUKJIMKAHE
imeasizamiero mocraHoBKM 3ajaui. [Ipu BpaxyBaHHI MeXaHIYHUX BTPAT y MaTepiaiax OGayok i
CTEPJKHIB YU B OMOPaXx IIyKaHi XBUJIBOBI YHCJIa CTAIOTh KOMILJIEKCHIUMHU, & CTPUOKHU (Di3NUHKX Be-
JIMYUH TIPU TIepexo/ii uepes3 pezoHanc — oomexkeHuMu. OKpiM TOTO, HASIBHICTh MEXaHIYHOTO 3ra-
caHHsI 0OOMEXYE MOJKJIMBICTH MONTMPEHHS] XBUJI B3[I0BXK HANPSMKY X Ha BUCOKMX YaCTOTaX.
SIKI0 JK ypaxyBatu, 10 PeasibHi CTPYKTYPH He OYBAIOTH iiealbHO TIEPIOMYHUME, & 3aBXK/I1 Ma-
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10T JIOKQJIbHI HEPETYJISIPHOCTI, TTOB’s13aHi 3 BapialligMu Hi3MIHNX i TEOMETPUIHUX TTapaMeTPiB,
TO CJIiJl BU3HATH, 10 PAKTUYHE 3HAYEHHS Ma€E JIKllle HU3bKOYACTOTHA CMYyTa MIPOIYCKAHHS —
JIO TIEPIIIOTO PE30HAHCY GAJIOK.

Taxkum urHOM, HAMU TTOKA3aHO, 110 B CTPYKTYPI, YTBOPEHIl IBOMA MapajeibHUMNU HECKiH-
YEHHUMU TIPYKHUMU CTEPIKHSIMU, TEPIOANYHO THAKPIJIEHUMH THYYKUMU OaIkaMu, MOXKe T0-
MIMPIOBATUCH TAPMOHIYHA XBUJIS 3 (HAa30BOIO MIBU/KICTIO, sIKA BU3HAYAETHCSI KOMOIHAIIEIO Teo-
MeTPUYHUX 1 (PI3BUIHNX TTapaMEeTPiB eJIEMEHTIB CTPYKTypu. BuBesieHo aucriepciline piBHIHHS i
3HAl/IEHO /I03BOJIEH] 3HAUYEHHST MIBU/IKOCTI TIOTUPEHHST XBUJII TIPY CUMETPUYHOMY 1 aHTHCUMe-
TPUIHOMY 30Y/KEHHI cTepKHIB. BetaHoBIeHO, 1110 ha30Bi MBUAKOCTI /17IsT 000X PO3TIISTHYTUX BH-
Ma/KiB MATUMYTb Pi3Hi 3HAYEHHS 32 PAXyHOK Pi3HUII B XapakTepi KoJMBaHb Oanok. BusHaueHno
HU3bKOYACTOTHI aCUMIITOTUKY (ha30BOi MIBUKOCTI, a TAKOK 0COOJMBOCTI 11 MOBEIIHKN B OKOJIAX
3TUHHMX Pe30HaHCiB Oasok. IIpoeMOHCTPOBAHO, IO MIPH TOIMUPEHH] XBUJIb Y TAKUX CHCTEMaX
CIIOCTEPITAETHCS CUJIbHA UcTIepcis. BaskmBo HAroJ0CUTH, MO IUCTIEPCIHTHI BIACTUBOCTI CUCTeE-
MU B I[iJIOMY BUSIBUWINCH SIKICHO BiIMIHHUMHU Bijl JUCIIEPCIHHUX BJIACTUBOCTEN ii CKJIaJ0BUX.
TakyM 4MHOM, PO3IJISL/ AMHAMIYHOI TIOBEAIHKU MOJAEIbHUX IPATYACTUX CTPYKTYP MOXKe OyTH
KOPUCHUM IIPU aHaJi31 i MPOrHO3yBaHHI MEXaHIYHUX BJIACTUBOCTEN KOMITO3UTHUX MaTepiasliB 3
MOPHCTOI0 OYI0BOIO.
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JINCIIEPCH BOJIH B CUCTEME YIIPYTUX CTEPKHE,
MEPNOJIMNYECKU ITOJAKPEIIVIEHHBIX TMBKMMU 9JIEMEHTAMUA

VcenetoBanbl BOMHOBBIE CBOMCTBA MEPUOANYECKON CTPYKTYPBI, 0OPA30BaHHOW IBYMS MapaiieIbHbIMU Oec-
KOHEYHBIMU YIIPYTUMHU CTEPIKHAMH, TTOAKPEIITICHHBIMI HEePUOINIECKH PACIONOKEHHBIMHU MMAPHUPHO ONEPTBIMU
rubkumu Ganmkamu. J{st caydaeB cuHMa3HOTO M TPOTUBOMA3HOTO IBIKEHUsT cTep:kHeil MeTogoM DJoke mo-
JIy4eHBI AUCIIEPCUOHHbBIC YPAaBHEHNUS U onpesiesieHa ¢pa3oBasg CKOPOCTh TAPMOHUYECKOHN BOJIHBI, KOTOPAst MOXKET
pacrpocTpaHsaThcs B paccMarpuBaeMoii cucteme. [TokazaHo, 4TO Takoil BOJHE TIPUCYINA 3HAYMTEIbHAS [IUC-
nepcust, 00y CI0BIeHHAs BO30YKICHUEM U3rHOHBIX MOJL IOIEPEYHbIX OAJIOK B COOTBETCTBYIONINX YACTOTHBIX /1~
ama3oHax.

Kntoueevte cnosa: gpasosas ckopocmn, QUCnepcust, ynpyzas nepuoouueckas cCmpyxmypa, uszubivie xoieéanus,
memoo Droxe.

V.N. Oliynik
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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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