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BCTVYII

AkTyasibHiCTB.[H:KeHepHI 1pob/ieMu BI3HAUEHHS MII[HOCTI KOHCTPYKITiit
OTpeOYIOTh aJeKBATHUX Ta MPOCTUX MaTeMaTHUIHUX MOJieeil, 3a JOIOMOI0I0
AKX MOYKHA I1JIpaXOBYyBaTH BEJIMUYUHU HAIPYKEeHb Ta 1X PO3IOJILI yCepenHi

o0J1acT.

PeaJibHi KOHCTPYKIIII JJOCHTh 9aCTO CKJIAJIAIOTHCs JIEKLILKOX IIapiB 3apajin
3MIIHEHHST 200 130/ TI0BAHHS JIESTKITX PEYOBUH MizK c00010. TaKoK cJ1ij1 3ayBaskKnuTH,
ITI0 0COOMM KJIACOM 33J1ad € 3aJ1a4i 3 pisHUMH jeeKTaMi. 30KpeMa, BUOKPEMJIIOIOTh

nBa Bun JiebeKkTiB: TpiluHa ab0 BKIIOUEHHS.

Cutij 3ayBasKnUTH, 110 YACTO BUHUKAIOTH CUTYaIIil, KOJIU BIIPOJ/IOBXK TPUBAJIOTO
Jacy Ha KOHCTPYKINAX TAKOTO TUITY MOXKYThb 3’ SBUTUCH TPIUHA. Takoro pomy
JlepeKTN MOXKYTh BUHUKTH I1iJT BILTUBOM PI3HUX ITPUPOHUX YMOB: BITPY, BOJIN

91 MeXaHIYHOI Jil.

anHa poboTa CKIaJA€ThCs 3 YOTUPHOX PO3JILIIB, B AKUX OYJI0 PO3B’sI3aHO

TaKl MOJEeJbHI 3aJa4l:

1) B nepromy ta apyromy posiiii posrsiHyTa MpsSMOKYTHA 00JIaCcTh, IO
cKJIaJaeThcd 3 N-apiB Ta oKpeMuil BumaJiok, koan N = 3.

2) B TtperboMy Ta 9eTBEpTOMY DPO3JLIL PO3IVISHYTA MPSIMOKYTHA 00JIACTD,
o ckKJiajlaeTbed 3 N-mapiB Ta okpeMmMnii BUnajok, Koju N = 3, dka

nocaadeHa Ha MICIl CTUKY TPIIMHAM.

Bei ni 3ajiadi Oys10 po3B’d3aHO 3a JIOMOMOIOI0 METO/Y IHTErpaJbHUX
IepeTBOpeHb. BuKopucTanis peKypeHTHUX CIIBBIIHOIIEHDb /I BI3HATEHHS
CTAJINX OJTHOTO Iapy Yepe3 CTaJsll IHIIOro JI03BOJIsE OyIyBATH PO3B A30K JIJIs

HaraToIapoBol 001acTi 0y/1b-AKOI CKJIaIHOCTI.

Takok cjiji BiA3HAYUTH, IO Y BUINAJKY JdedeKTy Tpeba MMoOyyBaTu
CiHTyJIsiHE iHTerpo-audepeHiiaibHe PiBHSIHHSI.
Mera. [I151 6baraTorapoBoi 00J1acTi, Ha IPUKIa/Il TPHOIIAPOBOTL, TPAMOKYTHOI

00J1aCT] JIOC/IIZKEHO PO3IIOILJI HAIIPYKEHb Y 3aJI€2KHOCTI BiJI CIIIBBIIHOIICHHS

MOJLYJIIB TIPY>KHOCTI IapiB Ta FreOMETPUIHHUX ITapaMeTpiB 00JIacTi.

TaxkoxK po3TJIAHYTO pi3Hi BUJIN HaBaHTaXKeHb Ta XapaKTePUCTUK MaTepiay

y nedekri.



Ob6uncnTu KoedirieHT IHTeHCUBHOCTI HAIIPY2KEeHb B 3aJI€2KHOCTI BijI

JIOBXKUHHU TPIITUHA.

O06’exT mociigxkeHHs. N-111apoBa psSMOKYTHa 00/1aCTh, 1110 3HAXOINTHCS
y CTaHi aHTHUILIOCHKOI Jedopmail Ta N-mapoBa MpsiMOKYyTHa 00JACTb, IO
3HAXOAUTHCS Y CTaHl aHTHUILIOCHKOI JedopMail, 1Mo nocaadiena MixKda3zHuMn

TPIIIUHAMU.



INTRODUCTION

Relevance. The engineering problems of determining the strength of
structures require adequate and simple mathematical models which can be used

to calculate the values of loads and their distribution in the middle of an area.

Simple constructions are often made of several layers to cement or isolation
of certain substances among themselves. It should also be noted that a particular
class of problems has different defects. In particular, two types of defects are

identified: fracture or inclusion.

It should be noted that there are often situations where cracks can appear
on structures of this type over a long period. The defects can occur under

various environmental conditions: wind, water, and sneezing.

This work consists of four sections in which these model problems were

solved:

1) In the first and second sections, a rectangular area consists of N-layered
and a single case where N = 3 are considered.

2) In the third and fourth sections, a rectangular area consists of N-layered
in a single case where N = 3 is considered, which is relaxed at the sticking

point by frictions.

All these problems have been solved using the method of integral transfor-
mations. Using recurrent relations to determine the steels of one layer through
the steels of another allows one to construct solutions for any complexity of
different difficulties.

It should also be noted that a singular integral referential equation must

be created in the case of a defect.

Goal. For a three-layer, rectangular area, the distribution of loads de-
pending on the ratio of the layer twist’s modulus and the area’s geometrical

parameters is investigated.

Also, different kinds of stresses and characteristics of the material in the

defect are considered.

Calculate the coefficients of the loads’ intensity depending on the fracture’s

length.



Subject of study.N- a layered rectangular region in a state of antiplane
deformation and N-a layers, a rectangular area in a state of antiplane deforma-

tion loosened by infernal cracks.

Simple constructions are often made of several layers to cement or isolation
of certain substances among themselves. It should also be noted that a particular
class of problems has different defects. In particular, two types of defects are

identified: fracture or inclusion.

It should be noted that there are often situations where cracks can appear
on structures of this type over a long period. The defects can occur under

various environmental conditions: wind, water, and sneezing.

This work consists of four sections in which these model problems were

solved:

1) In the first and second sections, a rectangular area consists of N-layered
and a single case where NV = 3 are considered.

2) In the third and fourth sections, a rectangular area consists of N-layered
and a single case where N = 3 is considered, which is relaxed at the

sticking point by frictions.

All these problems have been solved using the method of integral transfor-
mations. Using recurrent relations to determine the steels of one layer through
the steels of another allows one to construct solutions for any complexity of
different difficulties.

It should also be noted that a singular integral referential equation must

be created in the case of a defect.

Goal. For a three-layer, rectangular area, the distribution of loads de-
pending on the ratio of the layer twist’s modulus and the area’s geometrical

parameters is investigated.

Also, different kinds of stresses and characteristics of the material in the

defect are considered.

Calculate the coefficients of the loads’ intensity depending on the fracture’s

length.

Subject of study.N-th layers, rectangular region in a state of antiplane
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deformation and N-a layers, a rectangular area in a state of antiplane deforma-

tion loosened by infernal cracks.
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BUCHOBKU

B maricrepckiit poboTi JIOCTIIKEHO aHTUILIOCHKI 3a/1a4i JIJId apyBaTol
HPSIMOKYTHOT 00J1aCTi 1M1 BIIMBOM HaBaHTaXKeHHs PI3HOI MPUPOIH, 110 3a/IaHO
3a Biccio Oz. PosrisinyTo 3ajiady st BUNAJKY, KOJIH MPIMOKYTHY 00J1acTh

noc/1abieHo MizkdaszHoo Tpimuno. OTpruMaHo Taki OCHOBHI pe3y/IbTaTu:

1) IlobymoBan po3B’si30K aHTHILIOCKOT 3ajadi Teopil mpyzkHOCTI jjist N-
IIapOBOI MPSIMOKYTHOI 00J1aCTi 3 BUKOPUCTAHHSIM alapaTy iHTerpaJbHuX
epeTBOPEHHb. Ta OKpeMuit BUIIAI0K, KO 00JIACTb CKIAAETHCI 3 TPHOX
mapis

2) TlobymoBan pPO3B’SI30K AHTHUILIOCKO! 3ajadi Teopil mpyzkHOCTi jijist N-
MIaPOBOI MPAMOKYTHOI 00J1acTi, 10 MocabyieHa MizK@a3Ho1o TPIITHOO
3 BUKOPHUCTAHHSIM allapaTy IHTerpajJbHUX IepeTBOPeHHb. Ta oxkpemmii
BUTIAI0K, KOJIN 00JIACTD CKJIIAETHCA 3 TPHOX ITapiB

3) IlpoanasizoBani koediieHTH IHTEHCHBHOCT] HAIIPYKEHb CTOCOBHO JIOBZKIHI

TPIIUHMA.
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