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Annoranusi.  Pabora 1OCBsIeHa PA3BUTHIO ACHMITOTHIECKON TEOpUHM  HECTAIIMOHAPHOTO
HaNPAKEHHO-1e(DOPMUPOBAHHOIO COCTOSHUS TOHKHX YIPYruX O0OOJIOYEK Ha IPUMEpPE BOJIHO-
BBIX TIPOIECCOB B ODOJIOYKAX BpAIEHUs IPOU3BOJBHHOTO MTPOMUIA TPHU YAAPHBIX TOPIEBBIX
BozJieiicTBUsAX. lIpesicTaBieHbl OCHOBHBIE MOJIOYKEHUSI ACHUMIITOTUYIECKOW Teopuu. Teopus OCHO-
BBIBAETCsI HAa OA30BBIX IMOHATHUSIX IMOKA3ATEJeH M3MEHSEMOCTH HAIPSKEHHO-1e(DOPMUPOBAHHOTO
COCTOSTHUSI TIO TPOCTPAHCTBEHHBIM KOODJWHATAM W IIOKA3aTesJsd JUHAMUYHOCTA IO BpeMe-
HU, [O3BOJISIONINX ONUCATH XapaKTEePHbIE CBOWCTBA HECTAIIMOHAPHBIX BOJIH B TOHKHX TeJaxX,
JIOIIOJIHSAS IIOJIOXKEHUsI KJIACCUYECKUX JIBYMEDHBIX Teopuil. lcmosb3yioTcs cxeMbl JeKOMIIO3U-
UM HAIPSKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUSI HAa COCTABJISIONIAE. BUIbI HECTAI[HOHAPHOIO
HAIPSKEHHO-e(DOPMUPOBAHHOIO  COCTOSIHUSI ~ OIPEJEJISIFOTCST  TUIIOM —TIPDAHUYHBIX  YIaPHBIX
BozzeiicTBuil. B ciaydae yuapHbix Bo3ieiicTBuil Ha Toper Bbiieaennsl Tpu: LT (mpomosabHoe, TaH-
PEeHIMAJIBHOIO THIIA, IIPU KOTOPOM Ha TOPIE OTJIIMYHO OT HyJIs TOJILKO IIPOJoJibHOe ycusme), LM
(npomosibHOe, U3ruHAIOIIEro THUIA, IIPU KOTOPOM OTJIMYEH OT HYJIs Ha TOPIE TOJIbKO M3rMOAOIINil
MomeHT) 1 NW (HOpMaJIbHBIH THIT BO3ZEHCTBYsI, IPU KOTOPOM OTJIMYHA OT HyJIsl TOJIBKO Ilepepe-
3pIBaIOIIast cuia). B ciaydae narpysok turna LT u LM nossisgiorces pa3pbiBbl Ha (DPOHTAX BOJIH
pacmupenusi, a B caydae Harpy3kun tuma NW pas3pbiB nepeHocutTcs (bpPOHTOM BOJIHBI ciBura. B
paboTe MpeCTABICHBI CXeMBbI JTEKOMITO3UINYA HECTAIMOHAPHOTO HAIIPSIKEHHO-1eDOPMIPOBAHHOTO
COCTOSIHUSI TOHKHUX YIPYTuX OOOJIOYEK BPAINEHUS IIPOU3BOJIBHOIO NPOMUIIS IIPU BBIIIEIIEPETNC-
JIEHHBIX BO3JIEHCTBUSX. ACHMIITOTUYECKUN ITOIXOJ] MTO3BOJIAJI IIOCTPOUTDH €JMHYI0 OINTHMAJbHYIO
cucTeMy TPUOJIMKEHHBIX TEOPU, OMUCHIBAIONIUX B COBOKYITHOCTU HECTAIIMOHAPHOE HAITPAXKEHHO-
nedopMUpOBaHHOE COCTOsiHE 000J0ueK Bparnerus. ChopMyIMpoOBaHbl ACUMITOTHIECKUE OIEHKHN
obJracTeil TPUMEHUMOCTH COCTABJISIONINX HECTAIMOHAPHOTO HAIPSIKEHHO-1e(DOPMUPOBAHHOTO
cocrosgaus. JIoKa3aHO COBIIAJEHNE PENIEHU JJIsi 9TUX COCTABJIAIONINX B 00JIACTSX COTJIACOBAHISI.
Pazpaboranbl acuMnToTmdyecKre METONBI PEIIeHUs] KPAeBbIX 3aJad s JUINITHYECKOTO U I'HU-
11epOOJINIECKOTO MTOTPAHCIIOEB C YIETOM ACUMIITOTHIECKOrO IIPEICTABJIEHUs] TEOMETPHUH IE€PeTHIX
BOJIHOBBIX (DPOHTOB. Y HUBEPCAJBHOCTD IIOX0/1a IIPOAEMOHCTPUPOBAHA [IPU UCCJIEIOBAHUH KJIACCOB
3a/1a49 1T TOHKOCTEHHBIX 000JIOYEK C PA3HBIMU M€OMETPUICCKIMHI U MEXaHUIeCKUMU CBONCTBAMU.

Kimouesnie ciioBa: Hanpskeénno-nedOpMUPOBAHHOE COCTOSAHNE, ACUMITOTUIECKAS TEOPUsl, IJIIUII-
TUYIECKUH TOIPAHCIION, TUTIEPOOTUIECKU TTOTPAHCIION, TapabOTUIECKUi TOTPAHCIION, yIapHOe BO3-
JeiicrBue, (DPOHT BOJIHBI.
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Short Communication
. V. Kirillova, L. Yu. Kossovich

ASYMPTOTIC THEORY OF NON-STATIONARY PROCESSES IN THIN
ELASTIC SHELLS

Saratov State University, Saratov, Russia

Abstract. The work is devoted to the development of an asymptotic theory for the
non-stationary stress strain state of thin elastic shells. Wave processes in shells
of revolution of arbitrary form under impact end loading are considered. The
main principles of the asymptotic theory are presented. The theory is based on
the fundamental concepts of the variability indices of the stress strain state with
respect to spatial coordinates and the dynamicity index with respect to time. This
makes it possible to describe the characteristic properties of non-stationary waves
in thin bodies, complementing the principles of classical two-dimensional theories.
Decomposition schemes of the stress-strain state into components are employed.
The characteristic types of non-stationary stress strain state are determined by the
type of boundary impact loading. In the case of impact on the end face, three types
are distinguished. LT loading is a longitudinal impact of a tangential type, where
only the longitudinal stress resultant force is non-zero at the end. LM loading is a
longitudinal impact of a bending type, where only the bending moment is non-zero at
the end. NW loading is a normal impact, where only the shear force is non-zero at the
end. In the case of LT and LM type loads, discontinuities appear on the longitudinal
wave fronts. In the case of NW loading, the discontinuity is carried by the shear wave
front. The work presents decomposition schemes for the non-stationary stress strain
state of thin elastic shells of revolution of arbitrary form under the aforementioned
loadings. The asymptotic approach have made it possible to construct a unified
optimal system of approximate theories that collectively describe the nonstationary
stress strain state of shells of revolution. Asymptotic estimates are formulated for the
ranges of applicability of the components of the nonstationary stress strain state. The
coincidence of the solutions for these components in the overlap regions is proved.
Asymptotic methods are developed for solving boundary value problems for elliptic
and hyperbolic boundary layers, taking into account the asymptotic representation of
the geometry of the wave fronts. The universality of the approach is demonstrated in
the study of classes of problems for thin walled elastic shells with different geometric
and mechanical properties.
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