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AnHoTanus. B MexaHUKe CILIONTHON CPeJbl XOPOIIIO n3BecTeH (haKT CYIIeCTBOBAHUS CUHTYIISPHBIX
PpelleHuii JIisi KOMIIOHEHT II0JIsI HAIIPSI?KeHUIi B 3a]]a4aX TEOPUU YIIPYTOCTH O PABHOBECHUH ILJIACTHH
¢ yrioBbiMu BbIpesamu [1]. Vcnonb3ys dbyHKIuo HanpsokeHnil Dfpu i IWIOCKUX KOHbUIrypa-
[nii, KOTOPas yIOBJETBOPSET OIHOPOJIHOMY OHUTapMOHMYECKOMY YPaBHEHUIO, BUJIbsiMC TOCTPO-
UJI pellleHre, COojeprKallee CHHIYJSPHOCTD JJId 110Jis yIpyrux Hanpsikenwii. B [1] 6bwr npemio-
JKeH aCHMIITOTHYECKUN METOJ| JIJIsi UX WCCJIEIOBAHUsS B OKpecTHOCTH cuHTysasipHocTu. C npyroit
CTOPOHBI, B (PU3NIECKUX TEOPUSX IPOIHOCTH [2] TaK:Ke pacCMATPUBAIOTCS CUHTYIISIPHOCTH IOJIEH
HAIPsKEHUN U IMPEeJJIaratoTcs CIoco0bl uX yiaseHus. CrocoObl MOJIyUeHUsl PeryJisipHbIX perle-
HUI CHUHIYJISIDHBIX 33189 PEJCTABIEHBbl Y OT€YECTBEHHBIX U 3apy0eKHBbIX UCCiegoBaTe el (CM.,
nanpumep, [3-5] u cebuiku). Tem He Menee, mjist CHHIYISIDHOCTH BuiuibsnMca Takoro cnocoba He
YKa3aHO B HAYYHOH JIUTEpaType, OITOMY MEILIO JIAHHON pabOThI SIBJISIETCST BOCIIOJIHEHNE TAHHOTO
npobesia. B CBSI3M ¢ WM3JI0YKEHHBIM BBINIE BO3ZHUKAECT HEOOXOJMMOCTH PACIIADPEHUS KJIACCHIECKOI
teopun. OOIast wjest COCTOUT B OTKa3e OT KJaccuueckux ycyoBuil coBmectHoctn Cen-Benana,
KOTOpBIE MJIEHTUYHBI TPeOOBAHWIO OOpalleHns B HyJib TeH3opa Pumana-Kpucrodders, Beipaxa-
IOIEMY YCJIOBUE, UTO BHYTPEHHSISI T€OMETPHUSI CPEJIbl sIBJisieTcst eBKanaoBoi. [losTomy obobIenne
KJIACCHIECKON TeOpUU MOYKeT OBITh BBIMIOJHEHO Ha IIyTH HEepexojia K HEeeBKJIUIO0BO# mojean. B
9TOM CJIydae KOMIIOHEHTHI Ten3opa Pumana-Kpucroddess cTaHOBATCS JOTOJTHATEIHHBIMEI Tapa-
MeTpaMU MO/JIEJIU, XapaKTepU3yIOIIIMMI BHY TPEHHIO I'€OMETPUI0 MaTepuaJia. B JIByMepHOM ciiy4ae
ter3op Pumana-Kpucroddess onpeesnsercs eIMHCTBEHHOW KOMIIOHEHTON: CKAJISIPHOW KPUBU3-
Hoit (pyukuus necopmecrnoctu). Ilpu pacimupennn Kaaccudeckoii Teopun (byHKIMs HAIDPSIZKEHU
Diipu yIOBJIETBOPsiET HEOIHOPOJSHOMY OMrapMoHmdeckoMmy ypasuenuio. [lokazano, 9To cTpyKTypa
[TOJTHOTO TIOJIsSI BHYTPEHHUX HAIPSIKEHUN CKIIAIBIBACTCS U3 KJIACCUYIECKOTO MOJIs YUPYTUX HAIPsi-
JKeHUH U HEeKJIACCUYIECKOIO TO0JIsi HAIPSI?KEHUH, OIpeIessieMoro depe3 (hyHKIMI0 HECOBMECTHOCTH.
B mpeanosioxkennn KBajpaTuyHONl 3aBUCHMOCTYH BHYTPEHHEN SHEPTUH CPEJbl OT T€PMOJIMHAMUYIE-
CKUX ITIEPEMEHHBIX IIPECTAB/IEHO ypaBHEeHHe Jjis (PYHKIUU HECOBMECTHOCTH. B mojisspHoit cucreme
KOODJMHAT ITOCTPOEHO pereHune /i (DYHKIMN HAIPSKEHUN DIPHU U MOKA3aHO, ITO IIOJI€ TTOJTHBIX
HAIPSIXKEHUI HE COJEPKUT CUHTYISPHOCTH JIJISI BCEX YIJIOB BBIPE3a.
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CONTINUUM MODEL
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Abstract. In the mechanics of continuous media the existence of singular solutions for stress
field components in elasticity problems on the equilibrium of plates with angular notches is well
known [1]. Using the Airy stress function for planar configurations, which satisfies the homogeneous
biharmonic equation, Williams constructed a solution containing a singularity for the elastic stress
field. An asymptotic method for studying these singularities in the vicinity of the singularity was
proposed in [1]. On the other hand, physical theories of strength [2] also consider stress field
singularities and propose methods for their removal. Methods for obtaining regular solutions of
singular problems have been presented by domestic and international researchers (see, for example,
[3-5] and references). However, no such method for the Williams singularity has been described
in the scientific literature, so the purpose of this work is to fill this gap. Thus the need arises to
expand the classical theory. The general idea is to abandon the classical Saint-Venant compatibility
conditions, which are identical to vanishing of the Riemann-Christoffel tensor, expressing the
condition that the internal geometry of the medium is Euclidean one. Therefore, a generalization
of the classical theory can be achieved by transitioning to a non-Euclidean model. In this case, the
components of the Riemann-Christoffel tensor become additional model parameters characterizing
the internal geometry of the material. We consider the two-dimensional case then the Riemann-
Christoffel tensor is defined by a single component: the scalar curvature (the incompatibility
function). It is shown that at extending the classical theory, the Airy stress function satisfies
an inhomogeneous biharmonic equation. In this case the structure of the total internal stress field
consists of a classical elastic stress field and a nonclassical stress field defined by the incompatibility
function. Under the assumption of a quadratic dependence of the internal energy of the medium on
the thermodynamic variables, an equation for the incompatibility function is presented. A solution
for the Airy stress function is constructed in a polar coordinate system, and it is shown that the
total stress field is singularity-free for all notch angles.

Keywords: Singular stress fields, Airy stress function, Williams’ asymptotic method,

non-Euclidean continuum model.
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AJOITIOJIHUTEJIBHO

Bxkiiag aBropos. M. A. 'yzeBy npuHaQIeXKUT IPOBEIEHNE UCCIEI0BAHNSI, [IOATOTOBKA, PY-

KOIIUCH U OIIPEJIeJIAIONINN BKJIa B COJIepKaHNe CTaThU.
KondaukT nHTEpECOB. ABTOD JEK/IapUpyeT OTCYTCTBUE SIBHBIX U MOTEHITHAJBHBIX KOH-

(JIMKTOB MHTEPECOB, CBA3AHHBIX C IIyOJIUKaIeil HaCTOsIel CTaThby.
Ucrounuk dpuHaHcupoBaHus. ABTOp 3asBjisieT 00 OTCYTCTBUU BHEIIHEr0 (DPUHAHCHPO-

BaHUs IIPU IIPOBEACHNN NCCJICIOBaHNA.
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