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ANALYSIS OF NON-CLASSICAL FRACTURE PROBLEMS OF PRE-STRESSED
BODIES WITH INTERACTING CRACKS

In this study two types of non-classical fracture mechanisms are considered, namely,
the fracture of cracked bodies with initial (residual) stresses acting along the crack
planes and fracture of solids under compression along parallel cracks. To investigate
non-axisymmetric and axisymmetric problems for infinite solids containing two
parallel co-axial cracks or a periodical set of co-axial parallel cracks we use a combined
analytical-numerical method in the framework of three-dimensional linearized
mechanics of solids. The analysis tnvolves the representation of stresses and
displacements of the linearized theory via harmonic potential functions. With the use of
the integral Fourier — Hankel transformations the problems are reduced to resolving
Fredholm integral equations of the second kind. This approach allows to investigate
problems in a unified general form for compressible and non-compressible homogeneous
isotropic or transversally isotropic elastic bodies with an arbitrary structure of the
elastic potential, and the material specification of the model is carried out only at the
stage of numerical calculation of resolving equations obtained in the general form. The
effects of initial stresses on stress intensity factors are analyzed for highly elastic
materials and layered composites (modeled as transversally isotropic elastic bodies). The
«resonance-like» effects are found out when compressive initial stresses are reached the
values that correspond to the local loss of material stability in the vicinity of the cracks,
which, according to the combined method mentioned, allows one to determine critical
(limiting) load parameters under compression of the body along the cracks. The
conclusions concerning the dependences of stress intensity factors and critical (limiting)
parameters of compression on geometrical parameters of the problems are formulated as
well as on physical and mechanical characteristics of materials.

OOCNIMKEHHA HEKITACUYHUX NPOBJIEM PYUHYBAHHA MOMNEPEOHBLO
HAMNPYXEHUX TIN I3 B3AEMOAIKOYUMU TPILLUHAMU

Pozeasnymo 0sa munu HexAACUUHUX MeXaHi3Mi8 PYUHYBAHHA, @ came: PYUHYBAHH Mia
3 MpiwuHaMU 8 Ymoeaxr 0ii CNPAMOBAHUX 83008} NMAOWUH POIMAULYBAHHA MPIUWUH
nouamKosux (3aAUUWLKOBUX) HANPYHCEHb i PYUHYBAHHS MIin NPU CMUCKAHHI 830084
napateaviHux mpiwun. IIpu 0OocaidxncenHi HeoCecUMempPUUHUX Mad OCeCUMEMPUUHUL
3a0au 045 HECKIHUEHHUX MIA, WO MicmMAMb 081 NAPALEAbHI CNIBBICHI MPIWUHU YU
nepioduUUHY cucmemy CniBEICHUX NAPALLALHUX MPIWUH, 3ACMOCOBYEMBCS KOMOTHO-
B8AHUY AHANTMUYHO-UUCEAPHUT MemOo0 8 PAMKAL MPUBUMIPHOT ATHEAPUI0BAHOT MeXAHI-
KU Oepopmisnuxr min. 3 8UKOPUCMAHHAM NOOAHD HANPYHEHb Ma nepemiwerd 8 pam-
KAX ATHeapu3o8aHoi meopii yepe3d 2aPMOHIUHI NOMEHYIANBHI PYHKYLL Ma WALLOM 3a-
CMOCYBAHHA THMEZPALbHUX nepemeopers Dyp’e — I'ankeas sadaui 3800amuvcs 00 Po3-
8’ A3Y0UUX THMEZPALLbHUX PL8HAHD DPpedzoavma 0pyz020 pody. I1i0xi0 0o38oas€e NPOGO-
oumu Oocaidxcenns 3ad0au 8 €OuHIl 3a2andbHill PopMi OAf CMUCAUBUX | HECTNUCAUBUL
00HOPIOHUX 130MPONHUL aDO0 MPAHCEEPCAALHO-I30MPONHUL Min, A KOHKPemu3ayiia Mmo-
Oeai mamepiany 301UCHIOEMBCS AUWe HA CMAdll YUCEABHO20 PO3E’A3KY OMPUMYBAHUX 8
3a2aabHIU Popmi PO368’AYOUUX PIBHAHDL. IIPOAHANI308AHO 6NAUE NOUAMKOBUX HANDY-
JCendb Ha KoePiylenmu THMEeHCUBHOCTMT HANPYHceHd Ol BUCOKOLAACTNULHUX MaMmePiaris
ma wapysamuxr KomMno3umie, axi mo0estor0msbCs MpPaHceepPcatbHO-i30MPONHUMU M-
mu. IIpu 0ocseHeHHT CMUCKAOUUMU NOUAMKOBUMU HANDPYHICEHHAMU 3HAUEHD, WO 810N0-
810at0mbv AOKAALHIU empami cmitikocmi mamepiary 8 OKOAL MPIUUH, NPOABAILIOMDBC
«Pe30HAHCON00IOHI» eexmu, Axi, 810no8idHo 00 3a3HAUEH020 KOMOTHO8AHO20 MemodyY,
003804A10Mb BU3HALAMU KPUMUUHT (2PAHUYHE) NAPAMeMPU HABAHMANCEHHA NPU CMUC-
KaHuHi mina 83008x% mpiwun. CHopMYab08aHO BUCHOBKU NPO 3ALEHCHICMD KoedhiyieHmis
THMEHCUBHOCTNT HANPYNHCEHb MaA KPUMULHUX (2PAHUNHUX) napamempie cmucky 610 z2eo-
MempuuHUX napamempie 3adar ma HiauKo-mMeXaHIYHUT TAPAKMEPUCMUK MAMePIALis.



MCCIIEAQOBAHUE HEKITACCUYECKNX NMPOBJIEM PA3PYLUEHWUA NPEABAPUTENBHO
HAMNPAXEHHbIX TEJ1 CO BRBAUMOAENCTBYOLLWMMU TPELLULMHAMU

Paccmompensvr 08a muna HeKAACCUUECKUL MELAHUIMO8 PA3PYWEHUS, A UMEHHO: PA3PY-
weHUue Mmes ¢ MPewuHamu 8 ycaosusx Oelicmeus HanpasseHHbvlr 8004b maockocmel
PACNOAOHCEHUS MPEUUH HAUGABHBLLL (OCTMAMOUHDLE) HANDPANCEHUL U DPA3PYULEHUE Me
npu cHcamuu 800ab nNAparLeavhulr mpewur. IIpu uccaedosarus HeocecumMmempuiHsbLe
U ocecummempuurvlr 3a0au 04 OeckoOHeuHblxr men, codepicawux 0se mapaaresvHble
COOCHbLE MPEWUHDBL UAU NePUOOUUECKYI0 CUCTEMY COOCHBLL NAPAALEALHBLL MPEUUH,
npumersemcs KOMOUHUPOBAHHBLY AHAAUMUKO-UUCA080TU Memod 8 pamKax mpexmepHot
AUHEAPUUPOBAHHOU mexanuku Oeghopmupyemvir mea. C ucnoav3osanuem npedcmas-
AeHull HanpssceHUll U nepemeweHull 8 PamMKAr AUHEAPUIUPOBAHHOU MeoPUU Uepes 2ap-
MOHUUECKUE NOMEHYUAAbHbIE HYHKYUU U Nymem NPUMEHeHUS UHMEeZPAAbHBLL
npeo6pasosanull Pypve — Xanreas, 3a0auu ceodames K paspeutarouum UHmezpaitbHbvlm
ypasHenuam Ddpedzoavma emopozo poda. ITo0xod mosgoasem npogodums uccaedosaHue
3a0ay & e0unou obwell dopme OAA CHCUMACMBLLY U HECHCUMACMBLY OOHOPOOHBLL U30-
MPONHBLL UAU MPAHCEEPCAABHO-UIOMPONHBLL YNPYSUX Med, & KOHKPemusayus modeau
MAMEPUALA OCYWECTNBALLMC AUWLD HA CTMAOUU YUCLEHHO20 DPeUleHUSL NOoAYUAEMBLL 8
obweti Popme pPpaspewaroWUr YpasHeHul. IIPOAHAIUIUPOBAHO BAUAHUE HALAADHBLL
HANPANHCCHUU HA KOIPPUYUSHMBL UHMEHCUBHOCTU HANPAHCEHUU OASL 8bLCOK0INACTIU-
YECKUX MAMEPUAL08 U CAOUCTMBLL KOMNOZUMO8, MOOCAUPYEMBLL MPAHCEEPCALLHO-U0-
mponxuluu ynpyeumu mesamu. IIpu docmuiceHuu CHUMAOUWUMU HAYAALHOLMU HANPS-
HCEHUAMU 3HAUEHUTL, COOMBEMCMBYOULUL AOKAABHOT Nomepe YCcmoliuusocmu mamepua-
AQ 8 OKpecmHOCTIU MPewut, ooHapyHcusaromes «pe3onaconofodbrsie» agghexmot, KoOmMo-
pble, COZAACHO YKAZAHHOMY KOMOUHUPOBAHHOMY MemodYy, N0380ALI0M onpedeiims KPu-
muueckue (npedeavHdvle) NAPAMEMPbL HAZPYHCEHUL NPU CHAMUU Mead 8004 MPEUWUH.
Chopmyauposanvt 6vt800bL 0 3ABUCUMOCTNU KOIPPHUUUSHMO8 UHMEHCUBHOCTNU HANPS-
JceHUul U Kpumuueckux (npedeabHsbll) Napamemposd CHamus om 2e0Mempureckur na-
pamempos 3a0au U HUIUKO-METAHULECKUT TAPAKMEPUCMUK MAMEPUAL08.
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