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B pamkax JliHeapu30BaHOI Teopil NMPYKHOCTI PO3IIIANAETHCS IUIOCKA KOHTAKTHA 3a]a4a IPO B3a€MOJII0 HPYKHOI
CMYT'H 3 IOYaTKOBUMM HAIPYXKEHHSAMH 13 NPYKHOIO HAKJIAJKO, KA 3HAXOAUTHCS IIiJ] JII€I0 BEPTUKAIbHUX CHI. BeraHoBie-
HO BIUIMB IIOYaTKOBUX HAIPYXEHb Ha 3aKOH PO3IOiTYy KOHTaKTHUX 3yCHIIb B3/IOBIXK JIiHii KOHTaKTy. [IpoBeieHo oOuncneHHs
1 noOynoBaHo rpadiku Ui MOTEHLiaNiB HAIPOCTILIOl CTPYKTYpH: rapMoHiiiHoro, baprenesa - Xazanosuua i Tpenoapa.

Koarou4osi ciioBa: yiHeapu3zoBaHa Teopis NPYXKHOCTI, IIOYaTKOBI (3aJMIIKOBI ) HANPY)KEHHs, KOHTAKTHI 3a/1adi,
iHTerpaJibHi nepeTBopeHHs Dyp’e.

Beryn

[TouaTkoBi ab0 3aJUIIKOBI HANPYXESHHS MPAKTHYHO 3aBXKIU MAIOTh MICIIe Y BCIX peaJbHUX KOHCTPYK-
misix 1 geransx MammH. [IpyarHYM X BUHMKHEHHS pi3Hi. Haifuacrie mouaTkoBi HalpyXeHHs B IETAJSIX 1 KOHC-
TPYKIUISIX CTBOPIOIOTHCS CIIEIiajbHO TPH iX BUTOTOBJIEHHI a00 y po0oTi. Takok BOHM MOXYTh 3’SIBIATHCS B
IpoIieci eKCIUTyaTallii, sk ImiJ{ BIUTMBOM MEXaHIYHMX YMHHHKIB, TaK 1 K HE3BOPOTHI IUIACTHYHI Jedopmarrii.
OCKIJIBKH TakKi JeTalli 4acTo € BiANOBITaJbHUMH SIEMCHTAMU KOHCTPYKIIIN, YHE PYHHYBAHHS MOXE MPHU3BECTU
J10 KaTacTpoiYHUX HACITIJIKIB, HEOOXiHA TX perysspHa JiarHOCTHKA, & TAKOXK IX MiICHICHHS MiIKPIILTIOI0YHMHU
eleMeHTaMU. XapakTepHa OCOOJIMBICTh TAKUX 3aBJaHb — 1€ T€, [0 B MATEMaTUYHOMY IUIaHI BOHU B OCHOBHOMY
€ 3aJ1a9aMH 31 3MIIIaHUMH TPAHUYHUMHU YMOBaMH (KOHTaKTHUMH 33/1a4aMU) U CTUCIMBHX 1 HECTHCIIUX T IPH
OJTHOPIZIHUX TTOYATKOBUX CTaHaXx i, K MPaBHJIO, 3BOASATHCS 10 PO3B’SI3aHHS IHTETPAILHUX PIBHSIHB. B rutommHi
JIiHEapU30BaHHOI TeOpil MPYKHOCTI BHKJIAIAETHCS ITOCTAHOBKA 1 PO3B’SI30K 3a[aui NPO KOHTAKTHY B3a€EMOIIIO
MPYXKHOI CMYTU 3 TIOYaTKOBUMH (3aJHMIIKOBHMH) HANPYXEHHSMH 3 CKIHUCHHOIO HAKJIaJIKOI (CTPUHIEPOM), B
BHITIAIKY Jii Ha HEl BEpTUKAIBHOI 30cepekeHol crn (aHasor 3aaadi ['epceBanoBa - Mauepera).
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Puc. 1 — KoHTakTHA B3a€MO/lisl TONePeAHBO HANPY:KEeHOT CMYTH
3 CTPHHIEPOM HiJI Ai€10 BEPTHKAJIBHOI CHIIN

Bci nocnimpkeHHs] BUKOHaHI y po3pi3i CTUCIMBUX 1 HECTHCIMBUX TiJ y BHIAJIKY NPYXHHUX MOTEHIaIB
JIOBIJIBHOI CTPYKTYPH B 3arajlbHOMY BUIIIAZL JJIsl Teopil BeNMKUX (KiHEYHMX) MovaTkoBuX aedopmarnii. 1106
BUKOHATH TIEPEXiJl 10 Pi3HUX BapiaHTIB Teopii MalnX MOYATKOBHX JiedopMarllii BBOAUTHCS CIPOIIEHHS, 3a3Ha-
yeHe B [1].

MerTta i mocTaHOBKA 3a1a4i

Meroto 1aHOT poOOTH € PO3MIMPEHHS KIacy KOHTAKTHHUX 3a/ad, JI0 SIKUX MOYXHA BUKOPHCTOBYBATH JIi-
HEeapH30BaHy TEOPIl0 MPYKHOCTI, @ TAaKOXX MPOJOBXKEHHS JOCITIDKEHHS BIUTUBY IMOYaTKOBHUX (3aJIMIIKOBHX) Ha-
MIPY)KEHb Ha PO3MOJIJT KOHTAKTHUX 3YCHJIb 110 JIiHIT KOHTAKTy MOIEpEIHbO HAMPYKEHOI IPYKHOI CMYTH 3 MPYXK-
HOIO HAKJIAJKOIO, SIKa 3HAXOAWTHCS I JI€I0 BEPTUKAIBHOI CHIIM. Y BUMNAIKY JESKUX NPYKHUX HOTEHIaliB
HAMUITPOCTIIIO] CTPYKTYPH POBECTH YUCENbHI PO3paxyHKH i MOOYIyBaTH rpadiku.
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Buxknan matepiaJiB gocaiikeHb
I'pannyni ymMoBH i BUXiHI criBBiTHOIIEHHSI

Hexaif Ha HecKiHUEHY MPY)XHY HAKJIa[Ky, IO MIAKPIIUIIOE NPYXHY CMYTY 3 THOYaTKOBUMH (3aJTUILIKO-
BUMH) HaNpyXKEHHAMH, Jli€ BEpTUKANIbHA 30cepe/keHa cuna P, ( Y, )= P 6( 2 ) [puitasaBum y opmynax

T .. .
[2,3] a, = 5 Ta 3pOOMBIIN HEOOXI/IHI MEPETBOPEHHS, OJIEP)KUMO 3aKOH PO3MO/ITY KOMIIOHEHTH BEKTOpa Tie-

peMimieHHs i TeH3opa AedopmMaltiil Uit piBHEX Ta HEPIBHUX KOPEHiB BU3Ha4aubHOro piBHsHHA [1]. Lle, mo cyTi, €
PO3B’I3KOM KOHTAKTHOI 3a7adi Mpo 3TUH, 30cepekenuii cunoro P HeckinyeHoi NpyxkHOI Ganky Ha MPYKHii,
3aleMIIeHI Ha OnHiH rpaHi cMy3i (aHajior 3anadi ['epceBanoBa - Mauepera) [4], 3 MOYaTKOBUMU (3aTUILIKOBH-
MH) HanpyxeHHsMu. [Ticns psay neperBopens [2, 3] ogepKUMO HACTYITHI BUpa3u il KOMIIOHEHT BEKTOpa Tie-
peMilleHb 1 TeH30pa aedopMartiii:
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Puc. 2 — KonTakTHa B3a€MOJist miJ 1i€0 BepTHKAJIBHOT CHJIH
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Puc. 3 — KonTrakTHa B3aeMojisl i Ai€10 BepTHKAIBHOI CHJIN
y BUnaaKky norenuiany Tpesoapa
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JI71st KOHKpeTHHX MPYKHUX MOTeHIlaniB: bapTenera — XazaHoBu4a 1 Tperoapa 3rigao dopmyn [2, 3]
MIPOBEICHO PO3PaxXyHKHU 1 MOOymoBaHO rpadiku (puc. 2 i puc. 3).

— s,ch’ + 5,6, + A (oc)~ edo. (8

h
Tyt ;q(t ) — 0e3po3MipHI KOHTAKTHI TaHTeHIIaJIbHI HAIPY>KEHHSI.

3HaveHHS:
k] = 1 (Ha rpadikax MyHKTHPHA JIiHIs) — BiIOBIIAIOTH KJIACHYHIHM TeOpii MPY)KHOCTI CITiBIAa€e 3 pe-
3yJIbTaTaM poootu [4];

7n] =0,7; 0,8;0,9 — BiAMOBI IAIOTh MIOYATKOBUM HATIPY)KCHHSIM CTHUCKY;

K] =1,1; 1,2; 1,3 — BiANIOBIJaIOTh ITOYATKOBUM HAIIPY)KEHHSIM PO3TATY;

! — 0e3po3MipHa KOOpIWHATA TOYATKOBOTO HAIIPY)KEHOTO CTaHY B HPYKHHUX CMYrax 3 MOYaTKOBUMH
HaIpy>KEeHHAMU.

BucHoBku

JlocmimKeHHsl, IKi pO3KPHBAE CTATTs, AAI0Th MOMKIIMBICTD y3arallbHUTH BUCHOBKH IIOZO BIUIMBY HOYaT-
KOBHX Hampy)XeHb Ha 3aKOH PO3MO/ALTY KOHTAKTHHUX 3yCHIIb ITiJl HECKIHUEHHUM CTPUHIEPOM.

1. 3okpema, OepyuH 1O yBaru 3arajbHUI BUIIAJOK IIPU PIBHUX 1 HEPIBHUX KOPEHSIX BU3HAYAIBHOTO PiB-
HsHHS [1] mpu po3rJisial Kinacy 3aad caMe B paMKax JIiHeapu30BaHOI Teopii MPYKHOCTI, 3aIIPONIOHOBAHO 3aralib-
HHUH MeToJ| IXHBOTrO Po3B’si3yBaHHA. lle Jae MOXKJIMBICTH OTPUMATH PO3B’SI30K MOCTABJIEHHUX 3a/1a4 MPU YMOBI,
110 BiJIOMHH PO3B’ 30K aHAIOTIYHUX JIHIHHKUX (€3 MOYaTKOBUX HAIPYXKEHb) 3a/1ad.

2. KoHTakTHI HanpyXeHHs 10 JiHii KOHTaKTy 3 CTPHHI'€POM CYTTEBO 3aJI€XKAaTh BiJl TOYaTKOBUX HAIpy-
JKEHb. Y TOPIBHSIHHI 3 OUIBII KOPCTKMMHU MaTepiajlaMu, caMe y BHCOKO €IacCTHYHUX MaTepialiaX IPOsBIISETHCS
OLIbII CYTTEBUI BIUIMB KiIbKICHOTO XapaKTepy MOYaTKOBUX HAIPY>KEHb.

3. Ilpu HaOnwKeHi MOYaTKOBHX HAINpYKEHb JO 3HAYCHHs, IO BiJIIOBiJIa€ ITOBEPXHEBIH HECTIWKOCTI,
BUHHKAIOTh SIBHIA «PE30HAHCHOT0» XapaKTepy, sIKi MOJISTaloTh B TOMY, IO HANPY)KEHHS 1 epeMillieHHs B 00-
JIaCTi KOHTAKTY Pi3KO 3MIHIOIOTH CBOI BEJTMYHMHU, a TPYXKHI CMYTH 3 IIOYaTKOBHMH HAIPY)KEHHSIMH NIepe0yBatoTh
B CTaHI HEHTpaJbHOI PIBHOBATH.
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Dihtiaruk N.N., Kurinienko O.V. Inflammatory influenza influenced because of a vertical force.

In the plane of the linearized theory of elasticity, a plane contact problem is considered about the interaction of an
elastic band with initial stresses with an elastic overlay, which is under the action of vertical forces. The influence of initial
stresses on the law of distribution of contact forces along the contact line is established. The calculations and graphs for the
potentials of the simplest structure: harmonic, Bartenev-Khazanovich and Treloara were constructed.

The main guestion is confined in founding out of influence of initial stresses in the band of the law distribution of
vertical reactions of interaction between the band with initial stresses and stringers that reinforce the last. Based on the as-
sumption that the stringers are loaded at the same time vertical forces, a fair model of the bending beam in combination with
horizontal tension rod, the problem is formulated mathematically as a system of integro-differential equations relative to the
unknown contact stresses. Using Fourier transforms, the system is solved inclosed form. Expressions of the stresses are rep-
resented by Fourier integrals rather simple structure. The influence of initial stresses on the distribution of the contact stresses
and the identified effects of concentrated loads. Stresses in the band are not researching but the formulas that are needed for
this are received naturally during problem is standed: received main singular integro-differential equations and on it base
formulated general method of considered class of problems solution. Under studied investigations engineering recommenda-
tions for constructors are formulated.

Key words: linear elasticity theory, initial (residual) stresses, contact problems, integral Fourier transformations.
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