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HoebHs1 K. HanpyxeHuli cmaH opmomponHoi 060/10HKU 3 deoMa KoniHeapHUMU mpiwjuHamu pi3HOT
doexuHu 3a 0Oii 32uHanbHO20 HaeaHMa)XxeHHs1 Ha po3pisax / K. [JoebHs, H. lllesyoea // BicHuk THTY —
TepHoninb : THTY, 2015. — Tom 77. — Ne 1. — C. 63-71. — (MexaHika ma mamepiano3Haecmeo).
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K. doBOH#, 10KT. ¢i3.-maT. Hayk; H. [lleBnoBa
Jloneyvkuil HayioHanbHULL YHi8epcumem

HAIIPY)KEHUM CTAH OPTOTPOITHOI OBOJIOHKH 3 IBOMA
KOJIHEAPHUMM TPIIIUHAMM PI3HOI JOBXWHMU 3A JIi
3rHHAJBHOI'O HABAHTAKEHHS HA PO3PI3AX

Pe3tome. Poszensanymo 3a0ayy npo HANPYJCeHUil CMAH NOA020I OPpMOMPONHOI 0OONOHKU 0BOSKOI
KPUBUHU 3 08OMA KONIHEAPHUMYU NPAMONIHIUHUMYU MPIyuHaMu pisHOI 00BCUHU, KOMU 00 IX bepecig npukiadeHe
CaMO3pIGHOBAdICEHE 32UHATIbHE HABAHMANCEHHS. 3a0auy chopMmynbo8ano y 0808UMIPHILL NOCMAHOBYI HA OCHOBI
MOOeni KOHMAKnmy 630082iC NiHIl HA OOHIll 3 JUYbOBUX NoGepxoHb obononku. Cucmema CUHEYIAPHUX
iHmecpanvHux pIGHAHL PO36’A3AHA YUCENbHO 3a O0NOMO20I0 Memoody Mexauiunux keaopamyp. [locniodceHo
BIIUG KPUBUHU OOOIOHKY, B3AEMHO20 PO3MIUEHHS! KONIHEAPHUX MPIUUH, MEXAHIYHUX GNACMUBOCMel Mamepiany
6 OKONi 8epuitun mpiyun Ha Koe@iyienmu iHmexHcugHocmi Mmomenmie. Ompumani pe3yiomamu Cnignadams 3
8IOOMUMU 8 TiMepamypi YaCMUHHUMU PO38 A3KAMU.

Knwuoei cnoea: xoegiyicumu inmencusHocmi MOMeHmie, KONIHeApHi MpilyuHu, 32uH, KOHMAKm
bepezis, opmomponHa 06010HKA 0BOAKOI KPUGUHU.

K. Dovbnya, N. Shevtsova

THE STRESS STATE OF ORTHOTROPIC SHELL WITH TWO
COLLINEAR CRACKS OF DIFFERENT LENGTHS UNDER BENDING
LOAD ON THE LINES

Summary. In this paper we present the analytically and numerically study of the problem of the stress
state of the shallow orthotropic dual curvature shell with two collinear rectilinear through thickness cracks of
different lengths, when applied to their shores self-balanced load. The thin shells are widely used in hydraulic
engineering, aerospace engineering, shipbuilding and aircraft construction, engineering and others areas of
modern construction. By using of advanced composite materials the strength of structure is increased and the
weight is reduced. As an example, the use of carbon plastic in the construction of Boeing and Airbus aircrafts;
the housing of water version «Formula 1» is reinforced with carbon fibers; details of the internal combustion
engine (pistons, connecting rods), and others. Reliability and durability of constructions like shells depends on
the availability of various types of defects that occur at the stage of the manufacture of parts yet and avoid this
impossible. So analysis of stress state of orthotropic dual curvature shell with closure cracks is an important
task of mechanics.

The problem presented in this paper was formulated in a two-dimensional statement by means of the
contact model along a line in one of the facial surfaces of a shell (internal or external). The problem statement is
reduced to the solution of system of two integral equations. The independent variables in the equations are leaps
of rotation angles of cracks, while leaps of movements on the lines of cracks are functions which are dependent
on them. The system of singular integral equations is solved numerically using the method of mechanical
quadratures. Was investigated the influence of the shell curvature, mutual location of collinear cracks, crack
length, the mechanical properties of the orthotropic material in the vicinity of the crack tip on the stress
intensity factors and moment intensity factors. In particular cases of the problem was obtained results for
cylindrical, spherical and pseudo spherical shells. In case when cracks have same length in spherical shell was
obtained known in the literature resullts.

Key words: moment intensity factors, collinear cracks, bend, contact threshold contact, orthotropic
dual curvature shell.

IlocranoBka mpoGyemu. OpTOTPOITHI OOOJOHKH Ta TUIACTHHH, BUTOTOBJICHI 3
KOMIIO3UTHUX MaTepiaiiB, K €JEMEHTH CYYaCHUX KOHCTPYKIIH, 3HAXOISITh IIHPOKE
3aCTOCYBAaHHS B PI3HHX Taly3sX MaIlWHOOYJYBaHHS 3aBIJKH 1X BEJHMKIA MIIIHOCTI Ta
BiJIHOCHO Malliif Ba3i. BennunmHa Hecy4oi 31aTHOCTI CHOPY/ 3aJIEKHUTH BiJl HASIBHOCTI Pi3HOTO
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TUIY Je(eKTiB, OUIBIIICTh 13 SKUX — KOHCTPYKTHBHOTO HOXOJDKEHHS, ¥ YHUKHYTH LBOTO
MPAKTHYHO HEMOJKITHBO.

[lix yac ekcruryartamii KOHCTPYKI Ba)XJIMBO 3HATH, SK B3a€MHE PO3MIIICHHS
TPIIMHONOMIOHMX JTe(heKTiB BILUIMBAE HA MIIHICTh Ta MEXaHIYHI BJIACTHBOCTI JeTayieid. Y
3B 3Ky 3 IUM BHBUYCHHS HAIPYXXCHOTO CTaHy OPTOTPOIMHHX OOOJOHOK 3 TPIIIUHAMH €
BaXXJIMBOIO 3a/1a4€0 MEXaHIKH PYITHYBaHHSI.

AHaJTI3 ocTaHHIX A0CTiKeHb i myOaikaniii. Y Oinbimocti poOiT BITUYM3HSIHHUX Ta
3apyODKHUX aBTOpIB, MPHCBIYCHHUX MOMIOHUM 3ajadaM JUIS IUIACTHH Ta OOOJIOHOK,
BBaXXaJIOCs, M0 Oeperu TPIIUH He KOHTAKTYIOTh Mij dac 3ruHy [1-3]. [lepmi mocmimkenHs
BIUTMBY 3aKPHUTTS TPIMIMH CTOCYBAIUCS 3AEOUTBINOrO TUIACTHH, SIKAM TMPHCBSYCHI POOOTH
B.I. MoccakoBcbkoro, IILA. 3aryOomxkenka, B.B. Ilanacioka, b.JI. Jlo3oBcbkoro,
B.K. OmanacoBuya [4—6] Ta iH.

3aBmaHHs MPO 3TUH IUIACTHH Ta OOOJIOHOK YCKJIQIHIOETHCS HEPIBHOMIPHUM
pO3MOJIIJIOM HANpyXeHb 1O TOBIMWHI 1, SIK HACIJOK, HEIMIOBHOIO IO TOBIIMHI HEBIJIOMOIO
30HOI0 B3a€MOJIii MOBEPXOHb TPILIUHM, IO JOCUTH YCKJIATHIOE 3a7ady B MaTeMaTHUYHOMY
TUTaHi.

YactuHa AOCTIIHUKIB MINUIA 1HIMMM OUSIXOM. PO3B’S30K 3amadi BOHU MOJAIOTH Y
BHTJISITI CYTIEPIIO3UITIT TBOX PO3B’SI3KIB: TUIOCKOT 3a1a4i Teopii MPY>KHOCTI Ta 3a7adi 3THHY, JIe
BUKOPHUCTAIN KJIACHYHY TEOpif0 3TMHY IUIacTHH. llpudoMy BOHM BBaxkanu, mo Oeperu
TPIIIMHA KOHTAKTYIOTh IO JTiHIT (JTiHIHYacTa MOJICINb) 3 HEBIJJOMUM KOHTAKTHUM 3yCHJUISIM. Y
takiit mocranoBii D.P. Jones, J.L. Swedlow [7] mocninunm 3agady 3a TOIOMOTOIO YHUCIOBOTO
METOJIy CKIHYeHHHMX eneMeHTiB. Tpoxu mi3Hime Young and Sun [8] moBropmimm 1Ii
pesyiabraty. [li3Himme iHImMMH TocTiHUKaMu 0yJI0 po3B’s3aHo OaraTo 3aaad Juisl IIACTHH 3a
Ppi3HOI TeoMeTpii TPIIIHH.

JlocnipkeHHsT 000JIOHOK, OCJIa0JIeHUX po3pizaMu, Oeperu sIKUX KOHTAKTYIOTh IPH
3THHI, TIOYaJIM PO3BUBATHCS MPOTATOM OCTaHHIX JTBOX JecATHpid. Y poboTti [9] orpumano
iHTerpajbHI pIBHSHHS 3TUHY MOJOroi OOOJOHKM 3 TPIIIMHOI, IO 3aKPUBA€ETHCS, 1
OOrpYHTOBAaHO MOJKJIMBICTE BHKOPUCTAHHS MOJIENI KOHTAKTy BIOBX JiHil. [lopsg 3
BITYM3HSIHMMHU aBTOPAMU BUBYCHHSIM 3aKPUTTS TPILIHH MPH 3THUHI 3afiMalTUCs] TAKOXK 1HO3EMHI
asropu — R. Liu, T. Zhang, X.J. Wu, C.H. Wang, R.G. Bathgate [10-12], ne BuBYaeThCs
BILIUB 3aKPUTTS TPIIMH y CHEPUUYHUX 1 IUIIHAPUYHUX 000JIOHKAX, a TAKOXK 00O0JOHKAX, 1110
3HAXOATHCS 1] JTI€F0 BHYTPIITHBOTO a00 30BHIIIHBOTO THCKY.

3a3HaunMo, 10 OLIBINICTH BIJOMHUX PO3B'SI3KIB CTOCYETHCS 130TPONMHUX IUIACTHUH Ta
OOOJIOHOK, pifiIe — CHeialbHO-OPTOTPOIHHUX (BBKAETHCS, IO MOJIYJIh 3CYBY HE €
He3aJIe)KHUM TTapaMeTpoM, a BU3HaYaeThes yepes Moy FOnra ta koedinientu [lyaccona 3a
JIOTIOMOTOFO  CITIBBITHOIIICHHSI, XapaKTEPHOTO JUIs i30TpomHOro Mmatepiany). ILle mo3Boiise
3BECTH 3a3Ja4y JI0 PO3B'sI3aHHS CUCTEMH DPIBHSIHB, IO BiJMOBIIAIOTH 130TPOIHIM OOOIOHII i
BHKOPHCTATH BiJJOMUH PO3B’SI30K.

VY pobotax JloBoui K.M., IlleBnoBoi H.A. [13—16] mocmimkeHo 000JIOHKH JTBOSIKOT
KpUBUHH 3 OJHI€I0, JIBOMA TapaJieIbHAMHU Ta JIBOMa KOJIIHEApHUMH TPIITHHAMHU OJHAKOBOL
JIOBXKMHH 32 YMOB 3THHY.

Meta po6oTH. J[OCITITUTH BILIMB 3aKPHUTTS KOJIHEAPHUX TPIIIUH Pi3HOI JOBXKWHU,
70 OeperiB SKUX MPHUKIIAJIeHe caMO3piBHOBA)KEHE 3rMHAIbHE HaBAaHTAXKECHHsI, HA HANPY)KCHUH
CTaH OPTOTPOITHOT 0OOJOHKH JBOSIKOT KPUBUHH.

IMocTanoBka 3agadi. Po3riisiHeMo moJiory opTOTpOITHY 00O0JOHKY JIBOSIKOT KPHBUHU
CTajoi TOBIIMHM h, siIka MICTUTH CHCTEMY JIBOX HACKPI3HHUX KOJIiHEAPHHUX TPILIUH, JOBXHHU
2, . . .. . .

, (p=1,2), po3mimenux y3a0Bx oci Ox (puc.1l). Jlo kpaiB TpilllMH MpUKIIaJIEHEe PIBHOMIPHO
%
posroxiteHe 3ruHanbHe HaBanTaxenus M =CONSI | Pemrta  OBEpXOHB OGOJOHKH,
BKJIFOYalOUM O€3MEeKHO BiJUIajieHI TOYKH, BUIbHI BiJ] HaBaHTaXeHb. PIBHSIHHS KOHTYpIB
TPIIIUH MAIOTh BHUTJISIT
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Figure 1. Bending of the shallow shell with two
collinear cracked

Tyt [v] L, — cTpuOOK MEepeMillleHHs] Ha CepeIMHHINA MOBEPXHI 000TOHKH; [62 ] I cTpuOOK
p

KyTa IIOBOpOTY HopMai (6, = —5); T1 , T2 , S— MeMOpaHH1 3yCHILIS,; M1 , M2 — 3rMHAJIbHL
MOMEHTH; [ — KpyTSYUd MOMEHT.

[locraBneny 3amady po3B’SI3yEMO METOJOM IHTETPAIbHUX CHHTYJSIPHUX DIBHSHB
[13]. 3amumemo iHTerpaibHi MOJAHHS 3YCHILISL T, ta MoMeHTY M, uepes MOXiJHI BiX

CTpHOKIB IEPEMIIIeHHS Ta KyTa MMOBOPOTY HOpMaUTi

1
I z (Kl(ll) (r _T)ng) (1)+ KZ(JZ) (t —br+2y, )WEZ) (t))dt = 7D, (ll (r -7 )),

_1j=13
1 )
jl j§3(1<l(;)(1_r/b—2y1)w§,1)(t)+1<l(.j2)(t_f)w(j2)(t)de:ﬂcpl.(zz(ﬂyz)), =13,
Jc
@ (7)=Ty(7), @, (r)=c"RyM, (z)
Eh d[v]L . (p) _D(l—v)(3+v—2,u) 2d|:02j|Lp. ‘
W{p)(f)=mm ” L5y o= 4}(21])\/; Ryc P p=12;
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00OJIOHKH, bzyz/yl,}/lzd/ll, ]/2=d/12; 2d—
Snpa K ij(x) HaBejieHi B pobori [13].

Jlis Bu3HaueHHs cTpuOKa MOBOPOTY HOpMaii MiJAcTaBUMO BHpa3u (3) y Kpaifosi
YMOBH (2), BpaxoByIOUH, IO sgn [92] —sgnM . OTpEMAaEMO CHCTEMY CHHTYJISIPHUX
IHTerpaJbHUX PiBHSHB
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Ha xiHIsIX po3pi3y po3B’si30K cucTeMu (4) Ma€e 3a7J0BOJIBHSTH JI0JJATKOBI YMOBH:

[ez]m (+1)=0, (p=12). (5)
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Cucremy iHTErpaJIbHUX PIBHSHB (4) 3 3aJlaHUMU yMOBaMH (5) po3B’S3aHO METOJIOM
MeXaHIYHUX KBajparyp [18—19].

Pesyabtatn pociaimxkenns. KoedilieHTH IHTEHCHBHOCTI 3yCHJIb Ta MOMEHTIB Y
BepIIMHAX TPIIIMH 00UUCIIEHO 3a (hopMyIaMH

+ D . 2 2 4
Ky, =+(1-v)(3+v-2u)——— 1| - —
b ==(1-v)(3+v-2u) 4771 a1 dr
dlv], (1)
K;—fzi Ezh L7 i JRE S (p=12)
4y lp a t—>%l dt

Po3paxyHkn mpoBeeHO JUIsI KOMIIO3UTHOTO MaTepialy Ha CSHOKCHIHIH OCHOBI,
apMOBAHOTO MPSMOJTIHIHHAMHA T'padiTHIMHU BOJIOKHAMH, JUIS SIKOTO

E1:4,9><104MHA; E2:0,6><104MHA; G12:0,4><104MHA; v =031,

Jliss  i30TpOmHOI TUTACTHHH Ta OOOJIOHKM OTpPHMaHi pe3ylbTaTH B TpaHUYHUX
BHITJIKaxX (TPIIIUHU OJTHAKOBOI JIOBKHHHM) Y3TOJKYIOThCS 3 HaBEeJIGCHUMHU B poOoTi [17], a st
OPTOTPONHOI — CIIBMAIAI0Th 3 HABEJACHUMU B poOoTi [16].

3ae)KHOCTI  BITHOCHMX  3HA4eHb  KOE(IIIEHTIB  IHTEHCHBHOCTI  3yCHIIb

~ X . ~
KT :hKT /2M Ta MOMEHTIB KM =KM

TpimuH O OymyBamu Juiss (iKCOBaHWX 3HAYeHb ITapaMerpa ,Bp=clp, ( p:1,2). Yucnosi

* .
/MBI TapaMeTpa B3aEMHOTO pPO3TallyBaHHS

PO3paxyHKH IMPOBEACHO JJIsl BUIAJIKy 3MHKaHHS OeperiB TPIillMH HAa BHYTPIIIHIHA MOBEpXHi

000JIOHKHA (M * > 0) .

Ha puc. 2 mokazaHo 3ayeXkHiCTh KOEQIIIEHTIB IHTEHCHBHOCTI 3yCHJIb KT Ta

MOMeHTIB K , JUIsl O3/10BXKHIX TPIillKMH Bix BifcTani Mix HuMu. TyT i Hagam cyuinbHi ainii —

pe3yJIbTATH JIUIS BHYTPIIIHIX, & IITPUXOBI — JUIS 30BHINIHIX BEPIIUH po3pi3iB. BBaxkaemo, 1o
28, = fy =2 Kpusi 1'-3' mobymoBani s nmiBoi Tpimuau, a 1-3 — mis 1upaBoi. Bonwm

BIIMOBIMAOTh c(epuuHiil, mnceBaochepuyHiil Ta IWMHIApHYHIA oOomoHkaM. J[s miBoi
TPIIIMHA CYIIJIbHA Ta IITPUXOBA JIiHIS CHIBIIAIAOTh.
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PucyHok 2. 3alexHicTh kKoedilieHTiB inTeHcHBHOCTI 3ycms a) K T i MOMEHTIB

6) K N A TPILIWH Pi3HOI TOBXXMHM Bill BiICTaHI MiXK HUMHA

Figure 2. Dependence of the intensity factors of effort a) K T and the moments

b) K M for different crack lengths on the distance between them

3 puc.2 6auuMo, 110 HA MEBHOMY MPOMIKKY KOe(iIli€eHTH IHTEHCUBHOCTI 3yCHIb 1
MOMEHTIB CTalOTh MEHIIMMH 3a KOe(]illi€HTH I1HTEHCHBHOCTI 3yCHJIb 1 MOMEHTIB IS
MOOJAMHOKOI TPiuHY ( p — 0 ), ajie Tpu 30JIMKEeHH] 30UIbITYIOThCS, TPUUOMY Ha BHYTPIIIHIX
KIHIISIX ~ CHWJIBbHINE, HIXX Ha 30BHIMIHIX. B3aeMoBIUIMB He BiAOyBaeThes, KOJH
p<0,2 ( V5 =1/p, v =by, ) KoedimienTn iHTEHCHMBHOCTI 3ycWib 1 MOMEHTIB Ha

BHYTPIITHLOMY KiHIII TPIIIUHU MEHINOI JOBXWHU Ha MEBHOMY MPOMIXKKY MapamMeTpa POcCTy
MEHIII 3a KOe(iIlieHTH IHTEHCHUBHOCTI 3YCHJIb 1 MOMEHTIB JUISl TPIIIMHUA O17bINOI JOBXKHHH.
AJe mpu OMU3BKIN BIJICTaHI MK TpilIIMHAMHU KOe(ILI€EHTH IHTEHCUBHOCTI 3yCUJIb 1 MOMEHTIB
JUISL TPIIIUHA MEHIIOI JIOBKMHHU CTPIMKO 301LJIBIIYIOTHCS 1 CTAIOTh OLIbINE, HIK Koe(illieHTH
IHTEHCHUBHOCTI 3YCHJIb 1 MOMEHTIB JIJISI TPIIITUHY O1JIBIIIOT JJOBKUHH.
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Pucynok 3. 3anexHicTb KoeQilieHTiB Pucynok 4. 3anexHicTb Koe(illieHTIB IHTEHCUBHOCTI
IHTEHCHBHOCTI MOMEHTIB ISl JIiBOT TPIilMHHM Bij 1T MOMEHTIB JUIs TIPaBoi TPIiLl[HYU BiJ TOBXHMHU JiBOT
JOBKUHHU
Figure 4. Dependence of the intensity factors of
Figure 3. Dependence of the intensity factors of moments for the right cracks on the length of left one
moments for the left cracks on its length
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Ha puc.3, 4 kpuBi 1-3 BianmoBigaroTh cheprudHiii, mceBaocHepudHii Ta AT HIPAIHINA
0o00JIOHKaM  BiIMOBiAHO. BigcTanp MiX TpillMHAMU OOYHCIIOBAM 32  (HhOPMYJIOIO

A= 11(h ity ). 1Ry =001, Iy =1,
3 puc.3—4 6auumo, o Mpu Zl / h=12 / h xoedimicHTH IHTEHCHBHOCTI MOMEHTIB IS

JiBOI TPIIIMHMA MalOTh HAWOLNBLI 3HAYEHHS, Y TOM dYac sIK Koe(illieHTH iHTEHCHUBHOCTI
MOMEHTIB JJIs IPaBoi TPIIMHYA MAIOTh HAHMEHII 3HAUCHHSI.

Puc. 5 BigoOpakae 3ayexHicTh KOe(]illi€eHTIB IHTEHCUBHOCTI MOMEHTIB BiJl KPUBHHHU
00OJIOHKM /IS BUNIAAKY y >1 Ha puc.5a) Ta y <1 Ha puc.50). Kpusi 1 Ta 2 nobyzxoBani s

p=05 T1a p=0,7 ,( 1 =Vp.ry=7 /b) CyIiIbHOIO JTiHIEI0 300pa)keHo KoedimieHTn

IHTEHCUBHOCTI MOMEHTIB JUUIsl MPaBOi TPILIMHM, IITPUXIYHKTUPHOIO — JJISI BHYTPILIIHHOTO
KIHIIA JIIBOT, IMYHKTHPHOT — JIJISl 30BHIIIHBOTO KiHIIS JTIBOT TPIIIAHH.
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Pucynok 5. 3anexHicTb Koe(ili€eHTIB iIHTEHCUBHOCTI MOMEHTIB JUTS TPIIIKH Pi3HOT

JOBXXWHH BiJl KpUBUHU 000JIOHKH ,31 = 2,32 =2:2) r>1, 6) y <l

Figure 5. Dependence of the intensity factors of moments for different crack lengths on

the curvature shell ﬂl = 2ﬂ2 =2:2) x>1, b) <1

3 puc.5 6aunMo, 110 30epiraeThes XapakTep MOBEIIHKHA KOe]IIiEHTIB IHTEHCUBHOCTI,
a caMme: IpH 30JMKEHHI TPIIMUH KOoe(iieHTiB IHTCHCHBHOCTI MOMEHTIB JIUIS JIIBOI TPIIHHH
Habararo OibImi, HiXK KOe(]ili€eHTIiB iHTEHCUBHOCTI MOMEHTIB JJIs MpaBoi. 31 3MEHIICHHSM

napameTpa y = 4/E1 / E, mpu y <1 KOe(]iI[ieHTH IHTEHCUBHOCTI Pi3KO 301JIBIIYIOTHCS.
KoeimieHTH iIHTEHCUBHOCTI MOMEHTIB B 000JIOHKAX JIBOSIKOT KPUBHHHU O1JIBIIN, SKITIO
PO3pi3K Opi€EHTOBaHI B3/J0BXK HANPSIMKY MPYKHOCTI 3 MeHIIUM MoxayieM FOHra ( ;(<l). B

00OJIOHKAaxX J0JaTHOI KPHUBHHU KOE(IIIEHTH I1HTEHCHBHOCTI PI3KO 3MEHIIYIOTbCS 31
301IbIIEHHAM mapameTpa A =R2 / Rl' Hait6inpmi koedillieHTH 1HTEeHCUBHOCTI MOMEHTIB

JOCSATAIOTHCS B IMTHIPHYIHAX 000JOHKAX 3 MO30BKHIMHU PO3pi3aMH.

BucnoBku. Po3rissHyTo 3amady Tpo Hampy)KEHHH CTaH MOJOroi OpPTOTPOITHON
000JIOHKH JIBOSIKOI KPUBHUHHU 3 JIBOMa KOJIIHEAPHUMH HEPIBHHUMH IO JIOBKHHI HACKPIZHUMHU
TpillIMHAMH, 10 OeperiB SKHX IMpPHUKIaJeHe CaMO3piBHOBa)KEHE 3THHAJBbHE HABAHTAKCHHSI.
3amaqy chopMyIHLOBaHO Yy JIBOBUMIpHIN ITOCTAaHOBII HAa OCHOBI MOJIEJl KOHTAKTy B3JIOBXK
minii. CucTtemMa CHHTYISPHUX IHTEIpaJIbHUX DIBHSHb PO3B’s3aHA YUCIOBO 3a JOMOMOTOIO
METO/Iy MeXaHIYHHX KBaaparyp. Jlochmi/pKeHO BIUIMB KpPUBHHH OOOJOHKH, B3a€EMHOTO
PO3MIIIIEHHS KOJIIHEApHUX TPILMH, MEXaHIYHUX BJIACTUBOCTEH Marepialxy B OKOJII BEpPUIMH
TPIIIMH HAa Koe(iIlieHTH IHTEHCHBHOCTI MOMEHTiB. OTpuMaHi pe3yJbTaTH CIIBIAJAOTh 3
BIJIOMHUMH B JIiTEpaTypi YACTUHHUMH PO3B’SI3KaAMH.
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Conclusions. The problem of the stress state of the shallow orthotropic dual
curvature shell with two collinear through thickness cracks of different lengths, when applied
to their shores self-balanced load was considered. The problem was formulated in a two-
dimensional statement by means of the contact model along a line. The system of singular
integral equations is solved numerically using the method of mechanical quadratures. The
influence of the sell curvature, mutual location of collinear cracks, the mechanical properties
of the material in the threshold of the crack tip on the moments intensity factors have been
investigated. The obtained results are similar to those available in the literature.
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